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1.1 Introduction 
Childhood malnutrition remains a significant barrier to health and development 
worldwide. The most recent estimates show that globally 155 million children 
under the age of five years suffer from stunting (too short for one’s age), a chronic 
condition resulting primarily from prolonged malnutrition and exposure to 
infectious diseases during early childhood. In sub-Saharan Africa (SSA), an 
estimated 34.4 percent of children under five are stunted, and progress in stunting 
reduction has been slower than in Asia and Latin America. In addition, while the 
prevalence of stunting has decreased in SSA, the number of affected children has 
increased from 27.4 million to 28.4 million children due to high birth rates 
(UNICEF/WHO/World Bank Group, 2017). Finally, previous estimates have shown 
that children living in the poorest households and those living in rural areas are 
more likely to be stunted than their richer or urban counterparts (UNICEF, 2013). 

Chronic malnutrition has severe consequences for later life outcomes. 
Evidence shows that up to 70 percent of stunting takes place before a child’s 
second birthday, a period commonly referred to as the first 1,000 days (Leroy et al., 
2014). Stunting in this ‘critical window’ has been linked to impaired cognitive 
development, reduced school achievement, lower economic productivity in 
adulthood and poorer maternal reproductive outcomes, among others (Dewey and 
Begum, 2011). The economic costs of stunting have been estimated to be equivalent 
to 13.5 percent of GDP in all developing countries (Mary, 2018) and between 9-10 
percent of GDP per capita in SSA (Galasso et al., 2017). Therefore, investments to 
improve nutritional status early in a child’s life have the potential to yield large 
returns (Hoddinott et al., 2013). 

Chronic malnutrition is a multidimensional issue with several underlying 
risk factors. A widely recognized framework of the determinants of malnutrition 
(for more detail see Section 1.3) lists food intake and health as the two immediate 
determinants of malnutrition. In turn, the immediate determinants are caused by 
three underlying determinants: food security, care for mothers and children, and 
the household health environment. Social protection is increasingly recognized as 
an important strategy to accelerate progress in improving maternal and child 
nutrition because it can addresses structural factors such as poverty and social 
vulnerability (Ruel et al., 2013).1 In particular cash transfer (CT) programmes, 

                                                           
 
1 A widely used definition of social protection is from Devereux and Sabates-Wheeler (2004): 
“Social protection describes all public and private initiatives that provide income or 
consumption transfers to the poor, protect the vulnerable against livelihood risks, and 
enhance the social status and rights of the marginalised; with the overall objective of 
reducing the economic and social vulnerability of poor, vulnerable and marginalised 
groups.” (p. 9) 
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which deliver cash directly to households, have gained popularity with 
governments and other stakeholders in recent years (World Bank, 2018b). 

Both the number and the coverage of CTs have increased considerably in the 
last two decades. Conservative estimates suggest that about 546 million people 
currently benefit from CTs in the developing world (World Bank, 2018b).2 The 
latest numbers show that in SSA, at least 42 out of 46 countries were implementing 
unconditional cash transfers (UCTs), 19 countries had conditional cash transfers 
(CCTs) and 17 countries had some form of social pension. This indicates that the 
social protection landscape in SSA is primarily one of UCTs. Despite their increase, 
however, the coverage of social protection programmes in SSA remains low. Only 
29 percent of households in the poorest quintile are covered by a social protection 
or labour market programme. This could be due to programmes still being in their 
infancy stages and not yet reaching a national roll out, or due to programmes only 
targeting a very specific group of vulnerable populations. Besides South Asia (28 
percent), SSA has the lowest coverage rates globally, indicating a great potential 
for expansion of social protection to address poverty and vulnerability (World 
Bank, 2018b). 

1.2 Relevance and contribution of the thesis 
From a policy perspective, it is imperative to research the underlying factors of 
child malnutrition. Evidence has shown that more than 45 percent of all deaths in 
children under five are linked to malnutrition (Black et al., 2008). However, the 
importance of addressing childhood malnutrition was not specifically recognized 
in Millennium Development Goal (MDG) 4 which aimed to reduce the rate of 
under-five mortality by two thirds. Although the global rate of under-five 
mortality decreased from 91 deaths per 1000 live births in 1990 to 43 in 2015, the 
MDG was globally not achieved. The successors of the MDGs, the Sustainable 
Development Goals (SDGs) more prominently feature the need to address child 
malnutrition. For example, SDG target 2.2 states: 
 

“By 2030, end all forms of malnutrition, including achieving, by 
2025, the internationally agreed targets on stunting and wasting 
in children under 5 years of age, and address the nutritional 
needs of adolescent girls, pregnant and lactating women and 
older persons.” (UN General Assembly, 2015: 15)3 

                                                           
 
2 This includes beneficiaries of UCT, CCT and social pensions, based on administrative data 
from the countries. Some very large programmes (Brazil, China, India, Indonesia and 
Mexico) account for a high share of the 546 million beneficiaries. 
3 There are also two suggested indicators to measure progress towards this goal: indicator 
2.2.1: Prevalence of stunting (height for age <-2 standard deviation from the median of the 
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In addition to the importance of addressing child malnutrition, the 
considerable rise of CT programmes in the last two decades, and their potential to 
be scaled up to cover a larger share of the poor, opens up questions on how these 
programmes may have an impact on child health and nutrition. In particular 
UCTs, which do not condition the receipt of the cash on certain behaviour but 
leave households free to spend the money as they see fit, are becoming the 
standard approach in most of SSA. For policy makers in this region, it is important 
to understand if and how such programmes can contribute to reducing the burden 
of malnutrition in their country. 

From an academic perspective, the direct relation between CTs and child 
nutrition has been widely studied. In fact, several systematic reviews have been 
published in recent years (for example Fernald et al. (2012), Leroy et al. (2009), 
Manley and Slavchevska (2019), Owusu-Addo and Cross (2014), Owusu-Addo et 
al. (2018), Pega et al. (2017)). However, the results of these studies are mixed, and 
several authors point to the need to better understand the pathways through which 
CT programmes might work to improve nutritional status. This is further 
demonstrated by the findings from a meta-analysis, shown in Figure 1.1. A couple 
of interesting issues emerge from this graph and the recent systematic reviews. 
First, the impacts cover quite a substantial range, from negative to positive. Most of 
the findings reported are not significant though: out of the 144 estimates, only 26 
(18 percent) are significantly different from zero. Second, using meta-analytical 
techniques Manley et al. (2013), estimate that the average impact across 
programmes on the height-for-age z-score (HAZ) is 0.04 and not significantly 
different from zero. Third, most of the countries studied are in Latin America or 
South Asia. Fourth, most of the evidence is from CCTs, which usually have specific 
conditions on children’s health or education. Recent work summarized in Manley 
and Slavchevska (2019), and Owusu-Addo et al. (2018) includes more evidence 
from SSA and UCTs, which is further discussed in Chapter 2 of this thesis.  

 

                                                           
 
World Health Organization (WHO) Child Growth Standards) among children under 5 years 
of age. Indicator 2.2.2: Prevalence of malnutrition (weight for height >+2 or <-2 standard 
deviation from the median of the WHO Child Growth Standards) among children under 5, 
disaggregated by type (wasting and overweight) (United Nations Economic and Social 
Council, 2015) 
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Figure 1.1, Mean impact on height-for-age z-score of CT programmes across 

the world 

Sources: Author’s compilation based on Manley et al. (2013), Zambia (AIR 2013) and 
Malawi (UNC-CH 2015). 

 
Based on the conclusions from these recent studies, it follows that there is 

an academic need to better understand the extent through which CT programmes 
may affect child nutrition. In addition, based on the currently available evidence, 
there are knowledge gaps on the impacts of UCTs and on CT programmes taking 
place in SSA. More specifically, the main knowledge gap is the lack of 
understanding through which pathways a CT can affect malnutrition. Since 
malnutrition is caused by several immediate and underlying determinants, it is 
important to examine which determinants can be affected by a CT and through 
which mechanisms. As most of the currently available research covers CTs in LA, 
which are predominantly CCTs, there is a lack of knowledge on how UCTs, which 
pose no restrictions on the use of the transfer, may help address the underlying 
and immediate causes of malnutrition. In addition, it is unclear how CTs will affect 
the drivers of malnutrition in SSA, given the different institutional and cultural 
context compared to other regions of the world.  

The contribution of this thesis is to address these knowledge gaps. It 
exploits an impact evaluation of a government-run cash transfer programme in 
Northern Ghana to study to what extent an unconditional cash transfer 
programme can contribute to improving child nutritional status. Given that 
previous research has failed to understand which pathways are important drivers 
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for child malnutrition and how they are affected by a CT, this thesis uses the 
UNICEF conceptual framework of child nutrition (more details in Section 1.3) to 
study the underlying and immediate determinant of malnutrition. One novel 
aspect of this study is to introduce the concept of intra-household dynamics in 
resource allocation and decision-making as a potential determinant of child 
nutrition. This concept states that there may be inequalities in the allocation of 
resources such as food and health care within the household, which could affect 
the effectiveness of a CT that aims to improve the wellbeing of children. In other 
words, some household members may be prioritized over others, based on some 
sort of sharing rules, customs or bargaining power within the household. This has 
thus far been ignored in the literature on CTs and nutrition, despite research 
showing that intra-household dynamics can be important for the health and 
development of children. The impact analysis presented in this thesis takes a broad 
perspective and examines the CT impact on all underlying and immediate 
determinants of malnutrition to assess which pathways are affected (or not). This 
study therefore provides important evidence for policy makers wishing to use CTs 
as a tool to help address the burden of malnutrition in their country. 

1.3 Conceptual framework for child nutrition: is there a 

role for cash transfers? 
Several approaches have been used to hypothesize and model the linkages 
between CTs and child nutrition. One possible approach would be to use the CT as 
starting point and conceptualize the different impacts it may have on the 
individual-, household- and community-levels, with one of the potential impacts 
being child nutritional status. Another approach is to start from the determinants 
of child nutrition and theorize the effects of a CT on those determinants. For this 
thesis, the second approach is more useful as it allows the identification of how 
CTs can affect the root causes of child nutrition and therefore the pathways of 
impact. 

The starting point for our conceptual framework is UNICEF’s extended 
model of care, first developed by Engle et al. (1997) and still widely utilized in 
nutrition research (Smith and Haddad, 2015). This thesis adapts the extended 
framework for the model of care developed by Smith and Haddad (2002), depicted 
in Figure 1.2. For the purpose of this research, child nutritional status is 
operationalized by standard measures such as height-for-age (HAZ), weight-for-
age (WAZ) and weight-for-height (WHZ) (WHO Multicentre Growth Reference 
Study Group and Onis, 2006). This framework serves as a guide to determine the 
appropriate impact pathways and range of determinants and outcomes to be 
included in this study. 

The conceptual framework identifies household food security, care and a 
healthy environment as the underlying determinants that influence the immediate 



 

7 
 

determinants of children’s nutritional intake and health status (Figure 1.2). The 
combination and interaction of these two immediate determinants define the final 
outcome, a child’s nutritional status. Household food security in this model is 
defined by the availability of household resources to consume sufficient food for 
all members in the household, either by food production, cash income or food 
received as gift (Smith and Haddad, 2002).4 Care in this context refers to caregiver 
behaviours that affect all aspects of child development including psychosocial care, 
feeding practices, breastfeeding, food preparation, hygiene, health seeking 
behaviour and health care (Engle et al., 1997).5 Care for mothers and children is 
determined by caregiver control over resources and autonomy, caregiver mental 
and physical status (i.e., level of stress, caregiver nutritional status) and knowledge 
(including literacy and educational attainment), preferences and beliefs of the 
caregiver. The third underlying determinant is the health environment, which 
depends on the child’s access to safe water and sanitation facilities, health care and 
shelter (Smith and Haddad, 2002). The final underlying determinant is the intra-
household decision-making and allocation of resources, which is located under the 
three main resources. Intra-household decision-making determines what part of 
the income or resources held by the household are distributed among the three 
main resource components, as well as which household member gets what share of 
the total available resources. This determinant is a novel addition to the framework 
based on emerging evidence that intra-household dynamics play an important role 
in the determination of child health and nutrition (Richards et al., 2013) as well as 
the premise that intra-household dynamics matter for the effectiveness of a transfer 
to the household (Haddad et al., 1997). 

 

                                                           
 
4 In a broader context, the UN framework of food security embodies four dimensions: (1) 
physical availability of food, (2) economic and physical access to food, (3) food utilization, 
and (4) stability of the other three dimensions over time (FAO, 2008). 
5 In line with Engle et al. (1997) terminology, the term ‘caregiver’ is used rather than 
‘mother.’ In most instances, it will be the mother of the child who is the primary caregiver, 
however fathers and other females in the households also provide care. Thus, it is necessary 
to broaden the focus of caregiving beyond the mother to include all resources for care. 
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Figure 1.2. Conceptual framework of the determinants that affect child 

nutritional status 

Source: Author’s adaptation from Smith and Haddad (2002) 
 
The framework also considers several moderators and mediators of the 

relationship between CTs and child nutrition. For example, the child’s dietary 
intake is mediated by the caregiver’s feeding practices and feeding styles. The 
health status of a child is mediated by the health-seeking behaviour of the 
caregiver. Household food security is moderated by the availability and price level 
of food and by external shocks. Women’s empowerment (most commonly 
operationalized as women’s decision-making or control over resources), influenced 
by underlying societal values, mediates the relationship between CTs and care for 
mothers and children.  

In this framework, there are three main pathways through which CTs may 
affect the underlying determinants of child nutrition, by making additional 
financial resources available for 1) food security, 2) health, and 3) care. The 
distribution of these resources is influenced by intra-household decision-making 
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and resource allocation. Chapter 2 of this thesis reviews the evidence of the impact 
of CTs on these underlying determinants in more detail.  

A CT directly increases household disposable income and consequently 
the resources available for household food security. This is supported by a strong 
evidence base that CTs improve household food security and diet diversity 
(Hidrobo et al., 2018, Tiwari et al., 2016). If intra-household decision-making leads 
to using the cash to purchase higher quantity or quality food, or invest in food 
production or productive assets, household food security and household diet 
diversity are improved. However, food availability, food prices and economic 
shocks could moderate this pathway. Second, improved household food security 
and diet diversity could affect the child’s nutritional intake if food resources are 
shared in a child-sensitive way in the household. If, for example, due to power 
imbalances in the intra-household allocation of resources, all additional food 
resources purchased using the CT go towards adult men in the household, no 
impact on children’s nutritional intake can be expected. However, an effect can be 
expected if a child’s food intake is improved, in combination with appropriate 
feeding practices (what the child is fed) and styles (how the child is fed), and good 
health status, allowing the efficient absorption of micronutrients in the food. 

A CT can have a direct effect on the household-level resources for health. 
Increased resources allow the household to make improvements to sanitation 
facilities in the home or make housing improvements, such as installing a concrete 
floor, which decreases exposure to parasites (Cattaneo et al., 2009). In addition, 
resources could be employed to pay for out-of-pocket expenses during curative or 
preventive health visits, transportation to health facilities, medical supplies and 
preventive medicines such as deworming tablets.6 Effective use of increased 
resources for health therefore may results in an improved health environment for 
the child. However, evidence to date suggests positive impacts of CTs on health 
care utilisation, while other potential health pathways described above have not 
been studied extensively (Bastagli et al., 2018). 

In terms of the care pathway, CTs may decrease poverty-related stress, 
which in turn may improve caregiver's physical and mental state, and thus 
increase positive parenting of children. Recent evidence suggest that CTs can 
indeed relieve stress among beneficiary households, and improve subjective 
wellbeing (Kilburn et al., 2018, Natali et al., 2018). Stress is also hypothesized to be 
linked to perpetration of intimate partner violence (IPV), which in turn affects 
child health outcomes (Yount et al., 2011). Thus, overall reductions in the level of 
household stress may also impact caregiving behaviours and directly influence 

                                                           
 
6 It could also have a more indirect effect on health care availability if the increased 
resources result in increased demand for health care or higher quality care at the local level. 
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child health. Further, CTs may relieve incentives for pregnant women to engage in 
dangerous or rigorous work, which has implications for birth outcomes.  

CTs may also directly affect intra-household dynamics in resource 
allocation and decision-making. If the transfer is distributed to the main caregiver, 
by controlling more resources, the caregiver is better able to advocate for her 
preferences. Economic models of household bargaining theorize that control of 
resources affects bargaining through individuals’ threat points and outside 
options, or non-cooperative equilibriums. In these models, control of resources 
makes outside options and threat points more credible, and thus affects an 
individual’s ability to exert her preferences (Bolin et al., 2001). In fact, the current 
evidence suggest that CTs indeed have a positive effect on women’s decision-
making in the household (Bastagli et al., 2018).  

Finally, there are potential positive interaction effects among the different 
pathways. For example, a combination of additional resources available for food, 
health and care, mediated by feeding practices, feeding styles and health seeking 
behaviour of the caregiver, may positively impact the child’s health status and the 
child’s nutritional intake to determine the nutritional status of the child. 

The description in this subsection has focused on the potential pathways 
through which a CT can affect child nutrition. It is important to acknowledge that a 
CT will not be able to address all the pathways at the same time. The literature 
review in Chapter 2 of this thesis elaborates on the current evidence supporting or 
rejecting these potential pathways and identifies knowledge gaps. Chapter 2 also 
highlights that there are important design features of CTs that matter for their 
potential impact on any of the pathways described above. Features such as the 
amount of the transfer, the targeting criteria and the duration of the programme 
are all elements that need to be considered when examining the impact of a CT on 
child nutrition. 

1.4 Research questions 
Taking the above gaps in knowledge and theoretical framework into consideration, 
this thesis seeks to answer the following main research question: 
 
To what extent can an unconditional cash transfer programme improve child nutritional 

status? 

 

The following sub-questions are posed: 
a. What are the pathways of impact on child nutritional status for a cash 

transfer programme? 
b. What factors mediate or moderate CT programme impacts on child 

malnutrition?  
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c. How does intra-household allocation of resources play a role in the 
determination of children’s outcomes? 

d. To what extent do intra-household dynamics affect the impact of a cash 
transfer on nutritional status? 

1.5 Country context and research methods 

1.5.1 Study context 

This thesis aims to answer the research questions by focusing on one particular CT 
programme in Ghana. Ghana is currently a lower-middle income country with a 
gross domestic product (GDP) per capita of US$ 1,783, following a period of strong 
economic growth in the past two decades (World Bank, 2018c). Despite this 
impressive economic growth, Ghana has not attained all MDGs. While the goals 
with regards to poverty reduction, universal primary education and gender parity 
in primary school were achieved, Ghana fell behind in the goals that address 
under-five mortality and maternal mortality (UNDP and NDPC, 2015). In addition, 
Cooke et al. (2016) show that economic growth was not inclusive, and inequality 
increased from 1992 to 2013. They furthermore show that Ghana registers high 
inequality between urban and rural areas and between regions, with the North 
being much poorer and unequal than the southern parts of the country. 

In this economic and social context, chronic malnutrition of children under 
five remains a significant public health issue, despite important progress over the 
last years. The three main nutritional indicators all show improvements over the 
decade between 2003 and 2014. Stunting (too short for age) decreased from 35 
percent to 19 percent, wasting (too thin for height) decreased from 8 percent to 5 
percent and underweight (too thin for age) dropped from 18 percent to 11 percent. 
However, these numbers mask important inequality in the country, as levels of 
stunting are higher for children in rural areas, from poorly educated mothers, and 
those living in poor households. The Northern region shows the highest 
prevalence of stunting with a rate of 33 percent (GSS, GHS & ICF International, 
2015).  

Against this backdrop, the Government of Ghana has embarked on an 
ambitious road to develop social protection programmes in the country. During 
the 2000s, several programmes were developed and implemented, including a 
contributory national health insurance scheme (NHIS) (2003) with the objective to 
reach universal coverage, a national school feeding programme (2005), capitation 
grants to expand free primary education (2005), and the flagship Livelihood 
Empowerment Against Poverty (LEAP) cash transfer programme (2008). In 2015, 
Ghana launched its first National Social Protection Policy, bringing these 
programmes together under one strategic vision. 

This thesis primarily focuses on the LEAP programme, which started as a 
small pilot with 1,654 extreme poor households in 21 districts in 2008. 
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Implemented by the LEAP Management Secretariat (LMS) and the Department of 
Social Welfare (DSW) under the Ministry of Gender, Children and Social 
Protection (MoGCSP), the programme was quickly scaled up over the next years 
and reached 140,000 households in 2015 and 213,000 households across all districts 
in the country by 2017. LEAP’s main objective is to “increase long-term human 
capital development among Ghana’s extreme poor and vulnerable by increasing 
consumption and promoting access to services and opportunities” (Ragno et al., 
2016, p. 151). In addition, there are four specific objectives: 

1. To improve basic household consumption and nutrition among children 
under the age of two, the elderly (aged sixty-five and over without 
productive capacity) and people with severe disability and thus unable to 
work; 

2. To increase access to health care services among children below five years 
of age, the elderly (aged sixty-five and above without productive capacity), 
and people with severe disability; 

3. To increase basic school enrolment, attendance, and retention of 
beneficiary children between five and fifteen years of age; 

4. To facilitate access to complementary services such as welfare, livelihood, 
and improvement in productive capacity (Ragno et al., 2016, p. 151).  

 
LEAP officially targets the ‘extreme poor’ of Ghana, but also applies a 

categorical targeting approach and selects households with elders over 65 years 
old, people with a severe disability unable to work and households caring for 
orphans and vulnerable children (OVC). In 2015, a new demographic group was 
introduced through the LEAP 1000 programme, pregnant women and households 
with children under the age of one year, described in more detail below. While 
LEAP in its early stages used a community-based targeting approach, the poverty 
criterion is currently assessed through a proxy means test (PMT). Households that 
meet the demographic eligibility are subjected to a short questionnaire, eliciting 
information on the demographic composition of the household, characteristics of 
the head and ownership of agricultural and productive assets. LEAP beneficiaries, 
including children and dependents under 18 years, as all other indigents are 
entitled to free health insurance under the NHIS, providing access to out-patient 
and in-patient services, dental services, and maternal health services. Households 
qualifying for the LEAP programme receive GH₵ 32, 38, 44 or 53 (approximately 
USD 8.00 – 13.25) per month for one, two, three or four or more eligible members 
in the household, respectively.7 The transfer is not conditional on household 

                                                           
 
7 The average transfer per adult equivalent per month received by the households in this 
study is GH₵ 10.06, which is 6.4% of the national poverty line (GH₵ 157.17 per adult 
equivalent per month).  
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behaviours, although households with OVC are expected to keep their children in 
school, register births, vaccinate their children and ensure that their children are 
not trafficked and do not engage in child labour. In practice, there is no monitoring 
system in place that verifies compliance with these ‘co-responsibilities’. 

As stated above, a new category was added in 2015, pregnant women and 
households with children under the age of one year under a pilot project called 
LEAP 1000 in 10 districts in the Northern and Upper East Region. This particular 
group was included because the targeting approach of mainstream LEAP resulted 
in very few eligible families with young children. In other words, LEAP captures a 
unique segment of the extreme poor in Ghana but excludes a large portion of other 
vulnerable households which also need support, particularly households with 
young children. Since evidence has shown that early childhood is a key 
development window, with long-term implications for health and well-being, 
LEAP 1000 aims to target children and their families during this critical time, with 
the main objective to reduce stunting and improve welfare of children in Ghana. 
The 10 districts in the Northern and Upper East Region were selected for this pilot 
due to the high burden of malnutrition, poverty and vulnerability in these areas. 
 
Table 1.1, Selected development indicators, Ghana and sub-Saharan Africa 

Indicator Ghana SSA 
Reference 

year 
Poverty rate ($1.90 per day) 12.1 43.8 2012 
GDP per capita (current US$) 1,783.1 1,655.4 2015 
Life expectancy (years) 62.4 59.9 2015 
Fertility rate (births per woman) 4.0 4.9 2015 
Mortality rate, under-5 (per 1,000 live births) 54.7 81.4 2015 
Prevalence of underweight (% of children < 5) 11.0 19.5 2014 

Source: World Development Indicators (World Bank, 2018c) 
 
Ghana and the LEAP programme present a unique opportunity to answer 

the research questions of this thesis. While Ghana has recently transitioned to 
middle-income status, the country’s context, particularly in the North, is in many 
ways similar to other countries in the SSA region. This is indicated by the 
comparison of key development indicators in Table 1.1. The table shows that 
Ghana is in general ahead of other countries in the SSA region, yet for some 
indicators not by far. In addition, note that Ghana’s indicator values mask 
important inequality within the country, with the rural areas and the northern 
parts of the country being poorer and therefore closer to the SSA averages (Cooke 
et al., 2016). In addition, LEAP is a government-run, national scale CT programme 
with similar design features as other countries in the region (e.g. Kenya, Malawi, 
Zambia) and since it has been implemented since 2008, is considered one of the 
more ‘mature’ programmes in SSA (Beegle et al., 2018). Therefore, lessons learnt 
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from Ghana and the LEAP programme are likely relevant to other countries in the 
region with similar growth and development trajectories and embarking on 
implementing CT programmes with similar objectives.  

1.5.2 Data 

Another unique benefit of LEAP is that the expansion to the new category of 
pregnant women and infants (LEAP 1000) was accompanied by a rigorous impact 
evaluation. Approximately 2,500 households with pregnant women or children 
under one year old were followed over two years, from 2015 to 2017. Half of the 
sample was eligible for the LEAP 1000 programme and the other half was not. As 
discussed above, selection into the programme was based on the PMT score and 
the impact evaluation used this eligibility rule to construct a treatment and 
comparison group through a regression discontinuity design (RD). The main idea 
of this approach is that households in the close vicinity of the eligibility threshold 
are `as good as randomly’ assigned to the treatment and comparison group. A 
major benefit of this evaluation is that the sample includes many young children, 
which make it ideal to study the determinants of malnutrition and how a CT can 
affect malnutrition in this population. The survey includes several sections devoted 
to child health, food intake, nutritional status and caregiver behaviours and 
characteristics that make the data from this impact evaluation uniquely suited to 
study the research questions posed in this thesis. 

1.5.3 Research methods 

The main part of this thesis consists of a literature review and three empirical 
chapters. Below is a short summary of the research methods employed, while more 
detailed descriptions are presented in each individual chapter. The literature 
review in Chapter 2 uses several techniques to collect as many studies as possible 
that examine the impact of CTs on any of the pathways from the conceptual 
framework (Figure 1.2). This includes a search of academic databases, snowballing 
from existing reviews and meta-analyses and contacting experts in the field. To 
avoid any potential publication bias, grey literature is considered along peer-
reviewed journal articles. The results from the selected studies are then 
summarized by each level according to Figure 1.2 (e.g. outcome level, immediate 
determinants and underlying determinants). 
 Chapter 3 uses the baseline data from the LEAP 1000 impact evaluation to 
study the determinants of malnutrition in the sample. The chapter uses a health 
production function to model the relationship between the immediate 
determinants of malnutrition (food intake and health) and child, parent, household 
and community characteristics using regression analysis (Behrman and Deolalikar, 
1988). Next, it uses the same health production function to examine the 
relationship between nutritional status (height-for-age) and child, parent, 
household and community characteristics. Note that the results from this analysis 
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are associations, rather than causal relationships, but they provide important ex-

ante information on what characteristics are associated with improved food intake, 
health and nutritional status. The chapter then proceeds to simulate several policy 
interventions, including a cash transfer, improvements in maternal care, and a 
price shock to examine what changes might be expected as a result of these 
interventions. In particular, simulated values are substituted in the regression 
models to account for the effect of the interventions. 
 Chapter 4 also uses the baseline data from the LEAP 1000 impact 
evaluation. The objective of Chapter 4 is to examine the intra-household dynamics 
in the baseline sample and whether these dynamics affect the wellbeing of children 
in the household. First, outlay equivalence analysis is used to assess how 
households change their consumption pattern when an additional child enters the 
household (Deaton, 1989). More specifically, this analysis uses regression methods 
to examine how the consumption of exclusive adult goods (items that are only 
consumed by adults in the household such as tobacco, alcohol, clothing for adults, 
etc.) responds to an addition of a child to the household. When the household 
budget is fixed, adults must give up spending on adult goods to cater for the needs 
of a child. Then, testing whether this response is different when the additional 
child is a boy or a girl can reveal gender preference of the household. Next, the 
chapter aims to analyse whether fathers and mothers have different preferences 
with regards to investing in their daughters or sons. This analysis uses the 
educational achievement of the parents as a source of bargaining power and tests 
how parental education has an effect on outcomes (education and nutrition) and 
inputs (educational expenditures and infant and young child feeding practices) for 
sons versus daughters (Quisumbing and Maluccio, 2000). This analysis is 
conducted using OLS, fixed effects and random effects. 
 Chapter 5 presents an impact evaluation of the Ghana LEAP 1000 
programme. The evaluation contains two waves of data, collected in 2015 and 2017. 
As described above, the evaluation constructs a quasi-experimental treatment and 
comparison group by using the discontinuity of the PMT threshold as a cut-off for 
eligibility. Chapter 5 first establishes that this quasi-experimental strategy was 
valid by conducting balance tests on all the main indicators and a manipulation 
test to verify that the PMT scores were not compromised. The main impact analysis 
uses a difference-in-difference (DD) approach and compares the change in the 
treatment group to the change in the comparison group, while controlling for 
several individual and household characteristics as well as community fixed 
effects. The chapter then proceeds to conduct heterogeneity analysis by examining 
the role of i) duration in the programme, ii) distance to and quality of nearby 
health centres, iii) negative and positive shocks to households’ livelihoods, and (iv) 
the intra-household dynamics. This heterogeneity analysis is conducted through a 
triple-difference approach which estimates how the treatment effect varies with 
respect to the moderators described above (Bedoya et al., 2017).  
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1.6 Outline of the thesis 
This thesis is divided in four main chapters. All chapters are based on stand-alone 
papers and while care has been taken to avoid repetition, there is some overlap in 
the description of the study context, LEAP programme and data sources. Chapter 2 
starts by providing a detailed overview of what we know and don’t know 
regarding the impact of CTs on child nutrition. Chapters 3 and 4 both use the 
baseline data of the impact evaluation to establish some ex-ante predictions. 
Chapter 3 examines the determinants of malnutrition and chapter 4 analyses intra-
household dynamics in resource allocation and decision-making. Chapter 5 then 
presents results from the impact evaluation of Ghana LEAP 1000 on child nutrition 
and its determinants. Below is a short description of each chapter. 
 
Chapter 2: Cash transfers and child nutrition: pathways and impacts 

This chapter examines the extent to which cash transfer programmes can improve 
child nutrition. It uses the conceptual framework (Figure 1.2) which captures and 
explains the pathways and determinants of child nutrition. This framework is then 
used to organize and discuss relevant evidence from the impact evaluation 
literature, focusing on impact pathways and new and emerging findings from sub-
Saharan Africa to identify critical elements that determine child nutrition outcomes 
as well as knowledge gaps requiring further research, such as children’s dietary 
diversity, intra-household decision-making, caregiver behaviours and stress.  
 
Chapter 3: Determinants of child malnutrition and the potential effects of 

consumption growth, improved maternal care and price shocks 

This chapter uses the baseline data of the LEAP 1000 impact evaluation to explain 
the underlying causes of childhood malnutrition. Guided by the conceptual 
framework (Figure 1.2), it models inputs in the production of health and nutrition, 
as a function of child, household and community characteristics. The findings 
suggest that maternal agency and health contribute to improved health status. 
Household resources – in the form of consumption – are positively associated with 
food intake and nutritional outcomes. Simulations show that income growth, 
improving maternal care and avoiding sudden price shocks have a positive – but 
rather limited effect – on the reduction of malnutrition. Effects are greater in 
children under two. The chapter concludes that policies that address underlying 
determinants simultaneously, and target the youngest population of children, 
could have the largest effect on reducing malnutrition in this population.  
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Chapter 4: Intra-household dynamics in Northern Ghana: is there a gender bias 

in the allocation of household resources? 

The prevailing intra-household dynamics likely affect the impact of an 
unconditional cash transfer programme. This chapter examines the intra-
household dynamics in the LEAP1000 sample before they receive any transfers. It 
employs two sets of analysis. First, outlay equivalence analysis is used to examine 
any gender bias in the household expenditure data. Secondly, parental education is 
used as a source of bargaining power to investigate its effects on the educational 
attainment and nutritional status of boys versus girls in the household. If gender 
bias is present, or if parents have different preferences in investing in their 
daughters versus their sons, then this is evidence of non-unitary household 
behaviour and can likely affect the impact of the cash transfer programme. The 
outlay equivalence analysis is unable to detect any gender differences in the 
allocation of household resources. However, the second analysis reveals suggestive 
evidence that fathers are more inclined to invest in their daughters compared to 
their sons. 
 
Chapter 5: The impact of Ghana LEAP 1000 on young child nutrition and its 

determinants 

This chapter takes advantage of two waves of data from the impact evaluation to 
estimate the impact of the CT on child nutritional status. The chapter 
quantitatively assesses the different pathways (food security, care and health 
environment) through which the cash transfer has (or has not) affected nutritional 
status. Moderating effects of the period benefitting from the programme, access to 
health facilities and experience of shocks are also examined. Finally, this chapter 
studies how intra-household dynamics affect the impact of the LEAP 1000 
programme on child nutrition. The results show no main treatment effect on 
nutritional status, nor on the two immediate determinants of food intake and 
health. However, there is a positive effect on one of the three underlying 
determinants, food security. The heterogeneity analysis shows no differential 
impacts by age group. Quality of nearby health facilities increases the 
programme’s impact on food security. There are also lower impacts on weight in 
case of crop-related shocks and higher health impacts when communities benefit 
from additional development programmes. Finally, there is some suggestive 
evidence that better-educated mothers invest fewer resources in the health of their 
daughters compared to their sons. The chapter concludes that cash alone is 
unlikely to yield impacts on young child nutrition and integrated programmes that 
aim to address multiple underlying determinants at the same time need to be 
further examined. 
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Chapter 6: Conclusions and policy implications 

This final chapter summarizes the main results by answering the research 
questions, draws conclusions and discusses the implications and way forward. The 
findings of this research are important for the future design of social protection 
measures that could help to achieve SDG 2 to end hunger, achieve food security 
and improved nutrition and promote sustainable agriculture. The main conclusion 
is that UCTs, in the context of the Ghana LEAP 1000 programme, can improve food 
security at the household level but have a negligible effect on the nutritional status 
of infants. As a result, UCTs with the objective to improve child health and 
nutrition are more like household benefits rather than child benefits. Therefore, 
additional policy measures, for example by linking social protection programmes 
to complementary programmes, are needed to ensure that the potential of UCTs 
are maximized to improve child wellbeing. 
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2. Cash transfers and child nutrition: 

pathways and impacts 
 
 
 
This chapter is an extended and updated version of: 
 
de Groot, R., Palermo, T., Handa, S., Ragno, L. P., & Peterman, A. (2017). Cash 
transfers and child nutrition: pathways and impacts. Development Policy Review, 
35(5), 621-643. 
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2.1 Introduction 
As discussed in the introductory chapter of this thesis, child malnutrition remains 
a significant global health problem. At the same time, governments across the 
developing world are piloting and implementing CTs. This development started in 
Latin America (LA) in the 1990s and countries in SSA have begun to initiate CTs in 
the last decade or so. An important distinction of the government CTs in SSA is 
that programming is typically unconditional, whereas the majority of programmes 
in LA are conditional (i.e. tied to certain behaviours such as school enrolment, 
health check-ups, and attendance at health information sessions).8 One major 
argument for the absence of conditions in the SSA region is the poorly developed 
supply-side in terms of education and health, which would not be able to cope 
with increased demand resulting from monitoring and implementing sanctions in 
a CCT. In addition, the capacity for implementing CTs is considered much weaker 
in SSA than in LA (Schubert and Slater, 2006, Slater, 2011).  

Further distinctions in programme design between these regions are 
driven by differences in context in terms of economic and social vulnerability. Due 
to the HIV/AIDS epidemic in SSA, programmes are typically targeted to 
households who are ultra-poor, labour-constrained and/or caring for orphans and 
vulnerable children. In addition, due to persistent and deep poverty, combined 
with recurrent food crises, programmes primarily aim to ensure immediate 
survival and food security as well as chronic and intergenerational transmission of 
poverty, while having a secondary (indirect) aim of improving health, nutrition 
and education, particularly of children (Davis et al., 2012). These programme 
design distinctions have implications for impacts and impact pathways, scalability, 
cost, and political acceptance. 

The aim of this chapter is to examine to what extent and through which 
pathways CTs can improve child nutrition, primarily evidenced by anthropometric 
measures. The chapter is not a systematic review of the evidence. Rather, it is a 
comprehensive synthesis of evidence building on recent systematic reviews, 
combined with new evidence from impact evaluation studies in SSA. Relevant 
studies were identified through searches in electronic databases, primarily Google 
scholar, as well as institutional websites from International Food Policy Research 
Institute (IFPRI), the World Bank, UNICEF, Food and Agricultural Organization of 
the United Nations (FAO), Overseas Development Institute (ODI), the Registry for 
International Development Impact Evaluations (RIDIE) and the Transfer Project. In 
addition, experts in the field were consulted to identify any remaining literature. 
Studies were included if they used rigorous and appropriate methods 
                                                           
 
8 For example, the World Bank found that out of the 48 countries in SSA included in the 
study, 41 had experience only with an UCT, and 18 countries had experience with a CCT 
(Honorati et al., 2015). 
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(experimental or quasi-experimental, including use of the counterfactual through a 
comparison group) to establish causal inference about the impact of CTs on 
relevant outcomes.  

Recent (pre-2016) systematic reviews extensively cover the LA 
programmes (Fernald et al., 2012, Lagarde et al., 2009, Leroy et al., 2009, Manley et 
al., 2013, Owusu-Addo and Cross, 2014, van den Bold et al., 2013). We summarize 
findings from these reviews, however the main contribution of this chapter to the 
existing literature is its focus on new and emerging evidence in SSA (UNICEF-
ESARO/Transfer Project, 2015), as well as evidence on pathways of impact. To 
fulfil this objective, the chapter uses the conceptual framework of Figure 1.2 that 
outlines the pathways and determinants of child nutrition. It then identifies and 
discusses evidence from the impact evaluation literature to present current 
knowledge and gaps in knowledge surrounding the impact of CTs on child 
nutrition, how and why CTs (may) have an impact on child nutrition, and the key 
factors determining both impacts and potential unintended consequences. The 
following three questions guide the content of this chapter: (1) What are the range 
of impacts that have been found of CTs on child nutrition, focusing on the SSA 
region? (2) What are the hypothesized impact pathways, and how strong is 
evidence supporting these? (3) What factors explain the heterogeneity of impacts 
across studies? 

The chapter proceeds as follows: Section 2.2 uses the framework of Figure 
1.2 to discuss the range of impacts CTs have on child nutrition, focusing on the 
underlying determinants, immediate determinants and outcomes and identifies 
key factors that can explain heterogeneous impacts of CTs; Section 2.3 concludes 
by synthesizing the current knowledge on the linkages between CT and child 
nutrition and identifies knowledge gaps. 

2.2 Cash transfers and child nutrition: what we know about 

the types of impacts and pathways 
Building on the potential pathways identified in Figure 1.2, this section discusses 
evidence from quantitative peer-reviewed studies and impact evaluation reports 
on CTs in developing countries. The main criterion for inclusion was the use of 
rigorous and appropriate methods to establish causal interference.9 The section 
examines what we know in relation to the impact of CTs on the underlying 

                                                           
 
9 As with any study, our results may be limited by publication bias in case findings on 
nutritional outcomes or intermediate outcomes are not reported in published articles or 
reports. We minimized this bias by cross-checking the CT programme inventory in the State 
of Social Safety Nets 2015, as well as contacting experts in the field, to ensure no rigorous 
evaluation of government-run CTs which measured outcomes relevant for our purpose was 
excluded. 
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determinants of nutritional status (2.2.1); the evidence for the effect of CTs on 
immediate determinants (2.2.2) and direct effects on nutritional status (2.2.3). It 
also attempts to identify key factors that can explain the heterogeneity of impacts 
across CTs (2.2.4) as well as some perverse incentives and unintended 
consequences (2.2.5). Key characteristics of the programmes, including eligibility 
criteria, transfer size, coverage and other design elements are not discussed here, 
but available in other review studies (e.g. see supplementary file 2 from Owusu-
Addo et al. (2018) for an overview of CT programmes in SSA, Lagarde et al. (2009), 
Gaarder et al. (2010) and Glassman et al. (2013) for CT programmes in LA and 
Asia). 

2.2.1 Cash transfers and underlying determinants of child nutrition 

Cash transfers and food security 

It is well documented that CTs directly affect overall household consumption and 
specifically household food consumption (Hidrobo et al., 2018, Tiwari et al., 2016). 
In ten countries in SSA (Ethiopia, Kenya, Lesotho, Malawi, Mozambique, Nigeria, 
South Africa, Uganda, Zambia and Zimbabwe), food security improved because of 
receiving CTs as most of the transfer income was spent on food. Most beneficiary 
households also improved their diet diversity (Berhane et al., 2015, Bhalla et al., 
2018, Brugh et al., 2018, Carneiro et al., 2017, Case, 2004, d’Agostino et al., 2017, 
Handa et al., 2013b, Haushofer and Shapiro, 2016, 2018, Miller and Tsoka, 2008, 
OPM, 2013, 2014, 2015, Soares and Teixeira, 2010). Evidence from LA also shows 
that CTs increased household consumption, in particular food consumption, and 
households improved their diet diversity. In Brazil, households purchased 
healthier and non-staple items such as fruits and vegetables and in Colombia, 
consumption of protein-rich food increased (Attanasio et al., 2005b, Olinto et al., 
2003). Similar results were found for Ecuador, Mexico and Nicaragua (Fernald et 
al., 2008, Leroy et al., 2008, Macours et al., 2012, Maluccio and Flores, 2005, Paxson 
and Schady, 2010). Also in Asia, several programmes improved food security 
measures, for instance in Bangladesh (Ferré and Sharif, 2014), Bihar, India (OPM, 
2017) and Nepal (Harris-Fry et al., 2018) . 
 
Cash transfers and health care 

As shown in Figure 1.2, the health care pathway includes both health seeking 
behaviour and characteristics of the health environment. Many CT evaluations 
analyse impacts on preventive care and health visits. In Kenya, households spent 
more on health care after two years of exposure to the Hunger and Safety Net 
Programme (OPM, 2013) and in Malawi, beneficiaries of the Mchinji Social CT 
were more likely to receive care when sick compared to non-beneficiaries (Adato 
and Bassett, 2009). In Ghana and Tanzania, CTs increased the likelihood of children 
being enrolled in health insurance schemes (Evans et al., 2014, Handa et al., 2013a). 
Studies in Colombia, Honduras, Jamaica, Mexico, Nicaragua and the Philippines 
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found positive impacts on preventive health visits and the probability that children 
were weighed (Attanasio et al., 2005b, Chaudhury et al., 2013, Levy and Ohls, 2007, 
Macours et al., 2012, Maluccio, 2005, Maluccio and Flores, 2005, Morris et al., 
2004a).  
 A review of the impact of CTs on maternal and child health found 
significant effects on prenatal monitoring in five (Guatemala, Honduras, India, 
Mexico and Uruguay) of the seven countries studied (Glassman et al., 2013). 
Results for postnatal care, however, were insignificant in both countries reviewed 
(Honduras and El Salvador). Results from Mexico regarding frequency and quality 
of prenatal care are mixed (Barber and Gertler, 2008, Barber and Gertler, 2009). 
Other studies found a significant increase in clinic and growth monitoring visits 
due to Progresa, probably explained by the fact that these were programme 
conditionalities (Adato and Bassett, 2009). In Ecuador, no effect of the Bono de 

Desarrollo Humano was found on the use of growth control visits, however a 
positive effect was found on parasite treatment (Paxson and Schady, 2010).  

In terms of hygiene, beneficiary households of the Malawian Mchinji CT 
were more likely to take a bath, use soap and brush teeth on a daily basis (Miller 
and Tsoka, 2008). In addition, households receiving the old-age pension in South 
Africa were more likely to have a flush toilet and less likely to report an off-site 
water source (Case, 2004). Finally, households benefitting from the Palestinian CT 
reported fewer difficulties in paying for safe drinking water (Pereznieto et al., 
2014). 

 
Cash transfers and care practices, behaviour and mental health 

The relation between CTs and care practices has not been studied extensively. 
However, there are studies linking care practices and other mediators, such as 
women’s empowerment and stress, on nutritional outcomes for children. For 
example, the link between infant and young child feeding practices and nutritional 
status has been widely studied with the use of indexes, comprised of indicators of 
age-appropriate practices in terms of breastfeeding, refraining from bottle feeding, 
diet diversity and meal frequency (Arimond and Ruel, 2002). These indexes have 
been associated with improved nutritional status in several countries across all 
regions of the globe (Amugsi et al., 2014, Arimond and Ruel, 2002, Kumar et al., 
2006, Lohia and Udipi, 2014, Ma et al., 2012, Ruel and Menon, 2002, Saha et al., 
2008, Sawadogo et al., 2006). However, in select cases, no significant effect was 
found between feeding practices and nutritional status, for example in Bolivia 
(Ruel and Menon, 2002), Senegal (Ntab et al., 2005) and Madagascar (Moursi et al., 
2008). 

Diet diversity is usually one component of infant and young child feeding 
indices; however, its effect on nutritional status has also been studied 
independently. In an 11-country study, a significant effect of diet diversity on 
nutritional status was found for 10 countries: Cambodia, Colombia, Ethiopia, Haiti, 
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Malawi, Mali, Nepal, Peru, Rwanda and Zimbabwe (Arimond and Ruel, 2004). 
Only in Benin was no significant effect found. 

Responsive feeding is a care practice that has been examined less in the 
literature. This concept is not yet well defined, but usually includes elements such 
as ensuring that the feeding context is pleasant for the child, positively interacting 
with the child during the feeding episode and adapting the feeding method to the 
child’s developmental status (Black and Aboud, 2011, Engle, 2002). Responsive 
feeding behaviour has been linked to higher food intake for children in Bangladesh 
(Aboud and Akhter, 2011) and improved cognitive development of children in 
India (Vazir et al., 2013). Furthermore, two studies in Ghana have reported a 
positive association between higher responsive feeding practices and nutritional 
status of children (Nti and Lartey, 2008, Ruel et al., 1999). However, the study in 
India found no effect of responsive feeding behaviour on child nutritional 
outcomes. Furthermore, a review of this topic concluded that few studies find a 
positive relationship between responsive feeding and reduced undernutrition, 
with the exception of indicators for positive caregiver communication during 
feeding (Bentley et al., 2011). Ultimately, because of lack of standardization in 
measurement, results are difficult to compare across studies and settings. 

In terms of psychosocial care, maternal warmth, love and affection, 
sensitivity to children’s needs and attachment between caregiver and child have 
been linked to improved children’s nutritional status (WHO, 2004).  

A pressing question is whether CTs can affect caregiver behaviour if no 
supplementary educational campaigns or trainings are offered. Unfortunately, 
very few studies look at the impact of CTs on the specific caregiver behaviours 
discussed here. One exception is Zambia, where the Child Grant Programme had a 
significant impact on infant and young child feeding practices, as measured by the 
minimum age-appropriate meal frequency for children 6–23 months old (Handa et 
al., 2013b).  

Mental health of the caregiver, in particular stress, is an important factor in 
the conceptual framework. Poverty-related stress is associated with short-
sightedness and a focus on present consumption, potentially implicating more 
long-term goals such as child health and development (Haushofer and Fehr, 2014). 
Since CTs often target resource-constrained households, research in several SSA 
countries has found that transfers make recipients happier and increase measures 
of hopefulness about the future (Davis and Handa, 2014). This evidence is further 
corroborated by more detailed analysis from Malawi and Zambia (Kilburn et al., 
2018, Natali et al., 2018). Furthermore, in Kenya, findings from the GiveDirectly 
UCT evaluation showed that the psychological well-being of beneficiary 
households improved (happiness, life satisfaction, stress and depression). In 
addition, larger transfers and transfers given to women lowered cortisol levels for 
both men and women significantly, although levels of cortisol did not differ overall 
between the pooled treatment and control groups (Haushofer and Shapiro, 2016). 
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In Ethiopia, no effect on mental health was found as a result of the Social Cash 
Transfer in Tigray (Berhane et al., 2015).10 

 
Mediators of care practices: Women’s empowerment and intimate partner violence 

Previous research has suggested a positive relationship between women’s 
empowerment and improved nutritional status (van den Bold et al., 2013). 
However, evidence on the impact of CTs on women’s empowerment is mixed: 
qualitative evidence is generally positive, while quantitative evidence generates a 
more heterogeneous picture (van den Bold et al., 2013). This may be partially 
linked to the difficulty in measuring the concept of empowerment through 
quantitative survey indicators. For example, qualitative evidence from Mexico 
showed positive impacts on several dimensions of women’s empowerment, such 
as women’s control over resources, public speaking, education, mobility, decision-
making power, and self-esteem (Adato et al., 2000, Latapi and de la Rocha, 2004). 
However, quantitative evidence on CCTs is mixed, with small impacts or only 
among selective groups (Attanasio and Lechene, 2002, de Brauw et al., 2014, Handa 
et al., 2009), no impacts (Hidrobo et al., 2012), or negative impacts (Gitter and 
Barham, 2008). Recent quantitative research on UCTs in Ecuador, Kenya, Uganda 
and Yemen also point toward mixed results (Hidrobo and Fernald, 2013, OPM, 
2013, Peterman et al., 2015, Schady and Rosero, 2008). 

Intimate partner violence (IPV) can also affect child nutritional outcomes 
in various ways. Globally, one in three women aged 15 and over experiences 
physical or sexual IPV in her lifetime (Devries et al., 2013). Women’s exposure to 
IPV during pregnancy is associated with decreased birth weight (Aizer, 2011, Shah 
and Shah, 2010) and pre-term delivery (Shah and Shah, 2010). In children, exposure 
to maternal experience of IPV has been linked to several health and nutritional 
outcomes, including severe acute malnutrition (Rico et al., 2011, Salazar et al., 
2012), under two mortality (Åsling-Monemi et al., 2003) and decreased growth and 
stunting (Salazar et al., 2012, Sobkoviak et al., 2012). Yount et al. (2011) posit that 
children’s exposure to violence in the home may affect early childhood growth and 
nutrition through biological and behavioural pathways, and their review of the 
literature demonstrates that the strongest evidence concerns the effects of prenatal 
IPV on low-birth weight, which is a strong predictor for subsequent growth. 

Only a handful of studies look at the impact of CTs on IPV. In Mexico, 
physical IPV decreased in the short run (2–6 years) as a result of Oportunidades, 
however effects disappeared after more than five years (Bobonis et al., 2015, 
Bobonis et al., 2013). Peru’s CCT, Juntos, also decreased physical and emotional IPV 
in the short run (Perova, 2010). A study in Ecuador found that Bono de Desarollo 

                                                           
 
10 Mental health was measured using the WHO Self-Reported Questionnaire (SRQ-20), 
which has been validated in Ethiopia. 
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Humano, a national UCT, decreased psychological violence for women with higher 
than primary school education, but for women with lower education, the effect 
depended on the relative level of education in comparison to that of her partner, 
and there was an increase in emotional IPV in households where the woman’s 
education was equal to or higher than her partner’s (Hidrobo and Fernald, 2013). 
In contrast, another study in Ecuador of a cash, voucher and food pilot project 
concluded that the transfers reduced controlling behaviours and physical and/or 
sexual IPV, regardless of the type of transfer (Hidrobo et al., 2016). 

 
Cash transfers and intra-household decision-making 

As shown in the conceptual framework, it is likely that the impact of a CT on child 
nutrition is affected by the intra-household dynamics of the recipient household. 
Economic models describing household behaviour as a unit were pioneered by 
Becker (1981), addressing issues such as fertility, marriage and labour supply. 
Although useful, these models usually treat the household as a single unit with 
common preferences and the household is maximizing one single utility function. 
Several authors have gone beyond the idea that the household is a unitary 
decision-maker and included the possibility that individuals within a household 
have different preferences, for example a husband and wife. For example, 
Attanasio and Lechene (2014) reject the unitary model in favour of the collective 
model of the household using the Mexican CCT as an exogenous source of 
increased control over resources by the woman in the household. 

In another example, Thomas (1990) investigates the effect of unearned 
income (e.g. a CT like pension or social security payments) in the hands of a 
mother versus the father. He finds that women direct more of their unearned 
income to household nutrition, and the effects of maternal unearned income on 
child anthropometrics are four to eight times higher than the effects of paternal 
unearned income. Furthermore, mothers seem to have stronger preferences to 
invest in their daughters compared to their sons, and the reverse is true for fathers. 
Similar findings emerged from South Africa, where pensions paid to females 
significantly increased the nutritional status of girls, but not boys, while no effects 
were found for pensions received by males (Duflo, 2003). Further evidence from 
South Africa showed that women eligible for the pension are much more likely to 
be primary decision-makers in the household compared to non-eligible women 
(Ambler, 2016). Also in Mexico, resources under the control of women were more 
likely to be spent on investments in children (Rubalcava et al., 2009). In Bolivia, 
there were strong differences in the impact of a CT programme depending on the 
culture of the recipient, and indigenous populations were more likely to follow a 
common preference model, while in non-indigenous households, decision-making 
more closely followed a collective and bargaining model (Yanez-Pagans, 2008). A 
study in Burkina Faso, which randomized the recipient of the cash transfer, found 
that giving cash to mothers did not lead to better child health outcomes, but 
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putting money in the hands of fathers improved child health, in particular during 
years of poor rainfall (Akresh et al., 2016). In Brazil, nonlabour income to women 
through a CT was found to increase household food expenditures, but this increase 
was not necessarily due to the women being the recipient (Braido et al., 2012). 

As a result of these mixed findings, a meta-analysis on the topic concludes 
that targeting CT programmes to women ‘appears to improve child nutrition and 
health; however, it is not yet clear that such interventions consistently lead to any 
other systematic pattern of economic choices, let alone whether they ultimately 
lead to benefits for the household as a whole more than if the transfer were 
targeted to men’ (Yoong et al., 2012, p. 1). 

2.2.2 Cash transfers and immediate determinants of child nutrition 

Cash transfers and child dietary intake 

Only a few studies have specifically addressed the impact of a CT on children’s 
nutritional intake, as opposed to household-level diet diversity. An evaluation of 
four social protection programmes in Bangladesh showed a significant increase in 
household food expenditure, but not on the caloric intake of children under five 
years old (Ahmed et al., 2009). Another study in Bangladesh found no significant 
impact of the Primary Education Stipend on the food expenditures and per capita 
caloric intake of children (Baulch, 2011), although this programme is not explicitly 
aimed at improving young child nutrition. In Nicaragua, the number of days 
children consumed more nutritious food increased as a result of the conditional 
Atención a Crisis programme (Macours et al., 2012), and in the Philippines, the 
Pantawid CCT led to an increase in high-protein food intake, such as eggs and fish 
(Chaudhury et al., 2013). The MAM’Out trial in Burkina Faso led to an increased 
intake of  high-nutritional-value foods, such as eggs, flesh foods and iron-rich 
foods (Tonguet-Papucci et al., 2017). Finally, in an evaluation of a Ugandan food 
versus cash transfer scheme, the cash component increased children’s intake of 
starches, meat, eggs and dairy products, while the food transfer had no significant 
impact on dietary intake (Gilligan and Roy, 2015).  
 
Cash transfers and child health status 

The most recent review on this topic concluded that seven out of nine studies in 
SSA reported a significant positive impact of CT on child health outcomes (Owusu-
Addo et al., 2018). In our review, several studies have reported the direct impacts 
of CTs on children’s health status. In Zambia and Colombia, reductions in the 
prevalence of diarrhoea were found (Attanasio et al., 2005a, Handa et al., 2013b). 
However, in Colombia, the results did not hold for children older than 48 months. 
Evidence from Burkina Faso, Lesotho, Malawi, Mexico, Tanzania and South Africa 
also demonstrate positive impacts on the health status of children, with children in 
CT households less likely to be ill than comparison children (Akresh et al., 2016, 
Case, 2004, Evans et al., 2014, Gertler, 2004, Miller and Tsoka, 2008, OPM, 2014). 
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For example, the Tanzanian programme reduced the number of sick days for 
children under five by 0.76 days per month, but only after 2.5 years in the 
programme (Evans et al., 2017). However studies in Mexico and Kenya found no 
significant impact on the number of sick days, or proportion ill or injured as a 
result of the programme (Fernald et al., 2008, OPM, 2013), and, in Nicaragua, the 
decrease in number of sick days did not hold after two years (Macours et al., 2012). 
Evaluations of the Palestinian CT found a significant lower prevalence of acute 
respiratory infection (ARI) in beneficiary households compared to a control group 
(Pereznieto et al., 2014) and fewer reported illnesses, but a higher rate of chronic 
illnesses (Hackstein et al., 2013). The Ghana LEAP programme had negative effects 
and slightly increased morbidity rates among children under five years old (Handa 
et al., 2013a). 

With respect to vaccination rates, results are mixed. In Brazil, the Bolsa 

Família CCT increased the proportion of children who received vaccinations on 
time (de Brauw et al., 2012), but an earlier evaluation using only the first wave of 
data found no effect on child immunizations (Soares et al., 2010). The Apni Beti 

Apna Dhan programme in India resulted in an increased number of vaccinations in 
the short run (four years), but not in the long run (12 years) (Sinha and Yoong, 
2009). Studies from Honduras and Colombia (both CCTs) showed positive effects 
on timing of vaccinations (Attanasio et al., 2005b, Morris et al., 2004a). The 
Nicaraguan Red de Protección Social, Jamaican PATH and Philippine Pantawid 

programmes (all CCTs) showed no significant impacts on vaccination uptake 
among beneficiaries (Chaudhury et al., 2013, Levy and Ohls, 2007, Maluccio and 
Flores, 2005). In addition, a social experiment in Zimbabwe, aimed at assessing 
differential impacts between a CCT and UCT, found no significant improvement 
on vaccination coverage among either treatment arm (Robertson et al., 2013).  

Examining stress as a pathway for poor health is important, as low 
socioeconomic status is linked with increased rates of morbidity and mortality 
(Adler et al., 1993, Elo et al., 2006). Poverty is a chronic stressor, and it has been 
hypothesized that individuals of lower socioeconomic status face more stressful 
events in their lives and also have fewer social and material resources with which 
to deal with stress (Baum et al., 1999, Pearlin et al., 2005). The chronic stress of 
poverty in early childhood can induce significant biological changes with lasting 
impacts on health (Danese and McEwen, 2012), and thus, CTs which alleviate 
poverty have the potential for broad, long-term impacts on health. One study 
assessed the impact of Mexico’s Oportunidades on children’s cortisol levels, a stress-
related biomarker, showing that beneficiary children had lower salivary cortisol 
levels compared to the children in control groups and the effect was larger for 
children of mothers with high depressive symptoms (Fernald and Gunnar, 2009). 
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2.2.3 Cash transfers and child nutrition outcomes 

This section explicitly focuses on evidence related to the direct impact of CTs on 
child nutritional status, measured as HAZ, WAZ or, in some cases, WHZ. There 
have been six recent (pre-2016) reviews on the impacts of CTs on child nutritional 
status, which we summarize in Table 2.1. Two key findings emerge: 1) the focus 
has been primarily on CCTs in LA, with very little representation from SSA, apart 
from studies from South Africa, and 2) none of the reviews find conclusive 
evidence of a positive impact on child nutritional status, and in fact several authors 
point out that the pathways of impact are not clearly understood. The one meta-
analysis evaluating 15 programmes in 10 countries demonstrated a minor but 
statistically insignificant impact on child anthropometry (Manley et al., 2013), 
echoing the lack of conclusive results across all reviews. 
 Two recent articles specifically focus on the SSA region: Manley and 
Slavchevska (2019) and Owusu-Addo et al. (2018). Both reviews reach similar 
conclusions as above. Manley and Slavchevska (2019) acknowledge that CTs have 
shown improvements in household food security but have not always improved 
child health and nutrition measures. They call for more attention during two 
critical windows: early childhood and adolescence during which CTs show more 
promise to address crucial barriers to nutritional improvements. Owusu-Addo et 
al. (2018) find that the effect of CTs on anthropometric measurement in SSA are 
generally mixed. 

Building on the evidence in Table 2.1, we consider additional literature 
focusing more heavily on recent evidence emerging from SSA. In the studies we 
considered, a positive impact on child nutritional outcomes was found across 
several countries in SSA (Burkina Faso, Nigeria, South Africa and Zambia), Latin 
America (Brazil, Colombia, Ecuador, Mexico and Peru) and Asia (Pakistan, 
Philippines and Sri Lanka).  

The old-age pension in South Africa was associated with increased HAZ in 
girls under two years (Duflo, 2003) and children in general (Case, 2004). In 
addition, longer exposure to the Child Support Grant during the first 36 months of 
life (66 percent versus 1 percent), increased children’s HAZ with 0.25 standard 
deviations (SD) (Aguero et al., 2007). After two years of operation, the Zambian 
Child Grant Programme was associated with an increase of 0.196 WHZ among 
children aged three to five years (Handa et al., 2013b), but effects disappeared after 
four years (American Institutes for Research, 2015). The Child Development Grant 
in Nigeria led to a moderate increase in HAZ and reduction in the proportion of 
stunted children, but only for children who were born during the programme. 
There was also a concurrent decrease in WHZ, indicating that children were taller, 
but thinner (Carneiro et al., 2017). A pilot project in Burkina Faso, the Nahouri Cash 
Transfer Pilot Project, yielded a positive effect on stunting after two years (but not 
after three years) during a period of poor rainfall and in particular if the transfer 
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was paid to the father (Akresh et al., 2016). Results from SSA’s largest social 
protection programme, the Productive Safety Net Programme (PSNP) in Ethiopia 
have also shown mixed results. One study found a positive effect on WHZ, 
especially in households that are able to increase female employment through the 
PSNP (Debela et al., 2015). Another study, focusing on older children 5 – 15 years 
old, showed a positive effect on stunting (Porter and Goyal, 2016). However, two 
other studies have found no effect on child nutritional outcomes (Berhane et al., 
2017, Gebrehiwot and Castilla, 2018). 

In Sri Lanka, the effect of Samurdhi on children under five years exposed to 
the programme since birth ranged from 0.4 – 0.5 SD in terms of HAZ with larger 
effects for children under three years (Himaz, 2008). In Pakistan, a NGO-run 
programme improved rates of stunting and HAZ after six months and one year 
(Fenn et al., 2017). Also in Bangladesh, a pilot programme found positive effects on 
wasting among children 10-22 months at the start of the pilot (Ferré and Sharif, 
2014). Pantawid in the Philippines decreased the rate of severe stunting among 
children 6 – 36 months old by 10 percentage points, although no effect was found 
on other anthropometric indicators (Chaudhury et al., 2013, Kandpal et al., 2016).  

Mexico’s Progresa has been evaluated extensively and most studies find 
positive, significant effects on child height in the range of 1.0–1.5 centimetres, 
depending on the duration of exposure to the programme and child age (Behrman 
and Hoddinott, 2005, Fernald et al., 2009, Gertler, 2004, Leroy et al., 2008, Rivera et 
al., 2004). After one year, the Colombian Familias en Acción was associated with 
increased growth of about 0.5 cm among 12 month-old boys, but not for children 
older than 24 months (Attanasio et al., 2005a, Attanasio et al., 2005b). A study on 
Ecuador’s Bono Solidario found that the transfer had a small but statistically 
significant effect on children’s height and weight (León and Younger, 2007). The 
Peruvian CCT, Juntos, resulted in an increase of 0.19 SD in HAZ and a reduction in 
stunting of 9 percentage points, if children were exposed during the first four years 
of life (Sanchez et al., 2018). The results from Brazil are mixed. One analysis of an 
early CT, Bolsa Alimentação, found a negative impact on child weight and height 
after six months of exposure (Morris et al., 2004b), however this result was 
countered by a study in 2005, finding a small but positive effect on weight gain 
(Hoddinott, 2010) and more recent analysis, also finding a positive effect on WAZ 
and HAZ (Assis et al., 2014). Results for the more recent Bolsa Familia have also 
been mixed, finding both negative and positive impacts across indicators (de 
Brauw et al., 2012, Paes-Sousa et al., 2011, Soares et al., 2010).  

Several studies have found no significant impact of CTs on child 
nutritional status, for example in Burkina Faso’s MAM’Out trial (Houngbe et al., 
2017), Kenya’s Hunger Safety Net Programme (OPM, 2013), Ethiopia (Tigray SCT) 
(Berhane et al., 2015), Tanzania (Evans et al., 2014), Uganda (OPM, 2015), 
Bangladesh (Ahmed et al., 2009), Ecuador (Paxson and Schady, 2010) and 
Nicaragua (Maluccio, 2005). Others have found mixed results: in Malawi there was 
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no significant impact of the Mchinji CT Programme on WAZ, however the 
evaluation found a significant reduction in the prevalence of underweight after one 
year (Miller and Tsoka, 2008). The Food Subsidy Programme in Mozambique 
resulted in a 30 percent reduction in wasting, but no effect was found on other 
nutritional indicators (Soares and Teixeira, 2010). In Bangladesh, the effect of the 
Primary Education Stipend on nutritional status was only significant in areas that 
had not benefitted from a food transfer project prior to the CT (Baulch, 2011). 
India’s Apni Beti Apna Dhan, targeted at new-born girls, resulted in increased WAZ 
after four years, but not in the long run after more than ten years (Sinha and 
Yoong, 2009). Effects faded in Nicaragua as well, with a significant impact on HAZ 
after one year, but not after three years (Macours et al., 2012). Another study on 
Nicaragua found that while nutritional status increased on average, households 
that needed to comply with educational conditionalities for older children saw no 
change in the nutritional status of their younger children (Gitter et al., 2013)  

In addition to CT programmes as social safety nets under normal 
conditions, there is growing evidence of the use of cash as intervention during 
emergencies. In Niger, a conditional emergency CT was found to increase weight 
by 1.27 kg and 1.82 SD in WHZ in combination with a large reduction in the 
probability of having acute malnutrition (Bliss et al., 2018). 
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2.2.4 Heterogeneity of impacts of CT programmes on child nutrition 

Within the studies discussed above, several factors have been identified that may 
help explain some of the heterogeneous impacts of CTs on child nutrition. 
 
Size of the transfer 
Several studies have argued that the size of the transfer matters. For CCTs, it is 
likely that the larger the transfer amount, the greater the probability that 
beneficiaries comply with the conditions (Lagarde et al., 2009). One study in 
Mexico found that a doubling of CTs, as measured by the cumulative amount of 
transfers received since becoming beneficiaries of the programme, significantly 
increased children’s linear growth (Fernald et al., 2008). A study in Pakistan, 
comparing different cash modalities, found that the probability of being wasted 
was lower in a treatment arm which provided double the cash amount as the 
standard cash treatment. The size of the grant did not matter for the impact on 
stunting and HAZ, which was similarly large for both cash treatments (Fenn et al., 
2017). An experiment in Rwanda, benchmarking an integrated nutrition 
programme with an equivalent amount of cash, and a large amount of cash (more 
than US$ 500) found that the large transfer modestly improved HAZ and WAZ by 
about 0.1 SD (McIntosh and Zeitlin, 2018). In addition, based on a review of five 
CCTs in LA, Leroy et al. (2009) conclude that in countries where the size of the 
transfer is larger (15-25 percent of total monthly household expenditures), the 
effect size on children’s nutritional status is greater. Manley et al. (2013) are more 
cautious and conclude that a larger transfer size reduces the variation of the effects, 
but it is not necessarily clear from their review that larger transfer sizes 
automatically increase effect sizes. Evidence from the Transfer Project across SSA 
suggests that transfers that are at least 20 percent of baseline household 
expenditures are more likely to have widespread impacts (Davis and Handa, 2015). 
 

Age of children  

Several studies have found larger effects for younger children. This is consistent 
with the literature which shows that most of the impairments in growth occur in 
the first two years of life (the first 1,000 days) and that interventions aimed at this 
age group are most effective (Leroy et al., 2009). For example, Juntos in Peru had a 
positive impact on HAZ and stunting for children exposed between 0 – 4 years old, 
but not for children who were 5 – 8 years old when the programme began (Sanchez 
et al., 2018). The targeting of young children has also been proposed under the 
Lancet Series on Maternal and Child Undernutrition, which estimated that by 
focusing interventions, including CTs, on pregnant women and young infants, 
malnutrition and disease burden could be reduced by 25 percent in the short term 
(Bhutta et al., 2008). 
 



 

37 
 

Targeting of transfer  

Transfers usually have higher impacts among poor and at-risk populations. 
Lagarde et al. (2009) argue that it is likely that the success of CTs has relied on 
effective mechanisms to target and monitor beneficiaries, as well as to transfer the 
money in a timely fashion. This sentiment is echoed by other authors, who point 
out that CTs provide inputs that directly address determinants of child nutrition 
and are targeted at populations who suffer the highest burden of nutrition 
deficiencies (Bassett, 2008, Leroy et al., 2009). In addition, Manley et al. (2013) find 
that people in areas with high morbidity rates and poor access to health services, 
are more likely to benefit from a transfer. This does not mean that targeting is 
necessarily more effective, as it is widely known that targeting, especially using 
PMT methods, also leads to inclusion and exclusion errors (Brown et al., 2018, 
Coady et al., 2004). It simply says that the poor benefit more from a transfer than 
the non-poor. 
 

Supply side 

The access and quality of services (for example food markets and health care 
facilities) are important factors that potentially influence the success of a CT. If the 
main reason for poor uptake of health services is linked to financial barriers, CTs 
may be effective in overcoming this barrier. However, if the main reason of poor 
uptake is related to access and quality of the health services, CTs may not have the 
desired effect. For example, this is the case for Mexico’s Progresa which had little 
impact on vaccination rates because they were already high at baseline (Lagarde et 
al., 2009). It is often assumed that supply side conditions are sufficient or will catch 
up with demand once a programme starts, especially when the supply side is 
involved in complying with conditions, but this is not always the case (Gaarder et 
al., 2010). Evidence from Zambia indicates that CTs have the ability to improve 
outcomes related to maternal care (skilled attendance at birth and contraceptive 
use), affecting new-born and child health, but only in communities which have 
access to health services (Handa et al., 2015a, Handa et al., 2015c). These findings 
underscore that demand-side interventions such as CTs often require supply-side 
investments as well, particularly around provision of health services. A 
combination of demand and supply side interventions may therefore be the best 
recipe for success (Manley et al., 2013). 
 

Duration of programme participation  
There is some emerging evidence that the duration of CTs increases the effects on 
nutritional status (Manley et al., 2013). In particular, evidence from Mexico and 
South Africa suggests that children who were exposed to the CT longer, have 
better nutrition outcomes (Aguero et al., 2007, Fernald et al., 2009). A CCT in 
Indonesia (Program Keluarga Harapan) also found improvements in stunting 
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between 9 – 11 percentage points but only after six years of operation (Cahyadi et 
al., 2018). 

2.2.5 Unintended consequences 

In general, few studies have looked at potentially negative consequences of CTs 
(Leroy et al., 2009). For CCTs, negative consequences can include an increase in 
women’s time burden due to the need to comply with the conditions of the 
programme. This effect was found in the case of Progresa, although women did not 
necessarily perceive this to be problematic (Parker and Skoufias, 2008). 
Additionally, it has been argued that Mexico’s Progresa has reinforced traditional 
gender norms in the sense that women should be the primary caretaker of the 
children in the household and are mainly responsible for their health and 
development (Molyneux, 2006). Another unintended consequence is the potential 
change in intra-household dynamics. The majority of CTs put cash in the hands of 
women, and while the few existing studies that have examined the impacts of CTs 
on IPV have generally shown a protective effect, there is the potential for an 
increased risk of IPV, either as a backlash to women’s empowerment or to extract 
resources from the women.  

There are a several additional examples of perverse incentives resulting 
from the conditions of CCTs. As mentioned before, a study on Brazil’s Bolsa 

Alimentação found that children in beneficiary households gained less weight than 
comparison children and this result was attributed to the fear of mothers that they 
would be excluded from the programme once their children started to grow well 
(Morris et al., 2004b). In Honduras, the Programa de Asignación Familiar may have 
led to increases in fertility in the short-term (Stecklov et al., 2007), although others 
argue that overall fertility rates decreased and the size of the transfer was 
perceived as too small as an incentive for increased fertility (IFPRI, 2003). More 
importantly, evidence from five countries in LA and SSA has demonstrated no 
perverse impacts of CTs on fertility in five countries (Handa et al., 2015a, Stecklov 
and Winters, 2011, Stecklov et al., 2007, Todd et al., 2012), and instead has shown a 
reduction in first pregnancy rates in Kenya (Handa et al., 2015b) and longer birth 
spacing in South Africa (Rosenberg et al., 2015). 

Other potential unintended effects of CTs include a reduction in adult 
labour supply or remittances which might reduce household income, leading to 
fewer resources for food and health care of young children. However, most 
evidence shows that adults do not reduce the number of hours worked when 
becoming beneficiary of a CT (Banerjee et al., 2017, Handa et al., 2018a). Only in 
Nicaragua, a reduction in the hours worked for adult men was found, but no 
reduction for women (Fiszbein and Schady, 2009). In SSA on the other hand, there 
is strong evidence that CTs propel a substitution away from casual labour to own-
farm or own-business work (Davis and Handa, 2014). Most of the CCT studies 
reviewed by Fiszbein and Schady (2009) show no crowding-out effect of private 
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transfers, while evidence from SSA show that CTs in fact have a `crowding-in’ 
effect as households are able to re-engage in social networks and other informal 
organizations (FAO, 2015). In terms of other negative spillover effects, most of the 
evidence from CCTs suggests no negative impact on local prices and wages 
(Fiszbein and Schady, 2009) while in SSA, evidence suggests very strong local 
economy effects of UCTs and no inflationary consequences (FAO, 2015). One 
notable exception occurred in Mexico where a CT programme increased local 
prices in communities that were poorly connected to the broader economy, lacking 
competition for suppliers of normal goods (Cunha et al., 2019). In addition, in the 
Philippines the Pantawid programme resulted in higher prices of perishable 
protein-rich foods (eggs and fish). And while the programme significantly 
improved nutritional status among beneficiary children, the stunting rate among 
non-eligible children increased by 11 percentage points (Filmer et al., 2018).  

2.3 Conclusion: What do we know and what do we need to 

know about cash transfers and child nutrition? 
This chapter has examined the extent to which CTs can affect child nutrition by 
using the extended model of care conceptual framework of child nutrition and 
discussing evidence supporting or rejecting its main elements. Table 2.2 
summarizes our findings and presents the current state of knowledge and 
knowledge gaps. The checks in the table indicate the current state of the evidence 
as positive, mixed or none, and asterisks provide an indication of the number of 
studies on the particular issues to identify areas that have been understudied. First, 
there is strong evidence that CTs have a positive effect on the resources for food 
security. Households use the transfer to buy larger quantities of and higher quality 
(i.e., more nutritious and diverse) food, and in many cases, household food 
security indicators improve.  

Second, in terms of resources for health, the evidence in general points to 
positive impacts. CTs (especially CCTs) increase preventive health care visits and 
antenatal care-seeking in most cases. There are also positive effects on better 
hygiene and on the probability of using improved sanitation or water sources. 

Third, the concept of resources for care in relation to CTs is generally 
understudied. The broader literature suggests that there is a clear relation between 
nutritional outcomes, caregiver feeding behaviours and practices, as well as 
psychosocial care. There is however very little evidence of the impact of CTs on 
these caregiver behaviours. On the other hand, there is strong evidence that CTs 
improve the mental health of beneficiaries, including reducing levels of stress. 
Furthermore, studies suggest that CTs may decrease IPV, which has implications 
for improved health among mothers and children.  

Fourth, in relation to intra-household dynamics, women’s empowerment 
has been studied extensively in relation to CTs, but while qualitative evidence 
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points to a positive effect, the quantitative evidence presents a more mixed picture. 
This is in part due to the lack of consensus on how to measure women’s 
empowerment with quantitative indicators. Moreover, there is non-conclusive 
evidence on whether transfers to women lead to more investments in the health 
and nutrition of children than transfers to men. 

Fifth, we identified evidence of impacts of CTs on the two immediate 
determinants of child nutritional status, dietary intake and health status. The few 
studies that directly look specifically at children’s dietary intake found no increase 
in caloric intake of young children, while three studies found an increase in the 
number of days children consumed more nutritious food. In terms of children’s 
health status, the evidence is mixed, and the pathways are unclear. Some studies 
have found a significant reduction in common children’s illnesses, such as 
diarrhoea and ARI, while in other cases, no significant or negative effects were 
found. Similar mixed findings appear for vaccination coverage. The only study that 
investigated children’s levels of a stress-related biomarker found a significant 
reduction due to the CT.  

Sixth, the evidence of direct impact of CTs on children’s nutritional status 
is mixed (see Table 2.2). Overall, the evidence points to a lack of knowledge on the 
impact pathways, a gap recognized by authors reviewing the link between CTs 
and child nutritional status. Furthermore, additional research is needed from SSA, 
as much of the results come from LA, although more recent work is coming out of 
the SSA region. 
 In summary, while an increasing number of studies have highlighted the 
positive role of CTs in increasing resources for food, health and care, the evidence 
to date on the immediate determinants of child nutrition is mixed with respect to 
whether CTs can positively impact growth-related outcomes among children. Key 
gaps should be addressed in future research, including examination of CT impacts 
on proximate outcomes such as children’s dietary diversity, as well as intra-
household decision-making, caregiver behaviours, IPV, and caregiver 
stress/mental health, all of which have implications for child health and well-being. 
This thesis aims to address some of the knowledge gaps identified in Table 2.2, 
particularly on the pathways of impact on nutrition and health, impacts on child’s 
individual dietary intake, care practices and how intra-household dynamics affect 
the impact of a CT. 
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Table 2.2. Summary of impacts of cash transfers on child nutritional status, and 

on immediate determinants and underlying determinants of child nutritional 

status 

 Positive Mixed None Knowledge gap 
Impact on outcome  

Child nutritional 
status 

 
 

****  
Pathways of impact or non-
impact are unclear, only few 
studies from SSA 

Impact on immediate determinants 

Child dietary 
intake 

  
 
** 

Only few studies looked 
specifically at children’s 
dietary intake, as most studies 
assess the household-level 
changes 

Health status  
 
***  

Pathways of impact or non-
impact are unclear with 
limited evidence from SSA 

Impact on underlying determinants 

1) Food security     

Household 
consumption 

 
**   

Most of the evidence at 
household-level, rather than 
individual level 

Household diet 
diversity 

 
**   

Most of the evidence at 
household-level, rather than 
individual level 

Household food 
security 

 
**   

Most of the evidence at 
household-level, rather than 
individual level 

2) Health care     

Preventive care 
visits 

a 

** 
  

Evidence is concentrated in 
programmes with health 
conditions from LA  

Water, sanitation 
and hygiene 

  
 
* 

Positive evidence, but only 
limited number of studies 
available 

Caregiver 
physical health 

a 

** 
  

Evidence concentrated on 
antenatal care and from LA 
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3) Care practices     

Feeding 
practices 

  
 
* 

Not enough evidence and no 
consensus on measurement of 
indicators 

Psychosocial 
care 

  
 
* 

Not enough evidence to draw 
conclusions 

Intimate partner 
violence 

  
 
* 

Lack of impact studies, only 4 
so far. 

Caregiver stress/ 
mental health 

  
 
* 

Subjective scales used, but lack 
of evidence with stress-related 
biomarkers 

4) Intra-household dynamics  

Caregiver 
empowerment 

b 

*** 
c 

*** 
 

Qualitative evidence points to 
positive impacts, while 
quantitative evidence shows a 
mixed picture. No consensus 
on measurement of 
empowerment and limited 
evidence from SSA 

Women’s 
preference for 
child 
investments 

 
 
**  

Results for UCTs limited to 
pension programmes 

Notes: The asterisks in the table indicate the number of studies on the particular issues: **** > 
20 studies, *** 11 – 20 studies, ** 6 – 10 studies and * 1 – 5 studies. 
a Positive impacts largely driven by CCTs with conditions on health visits 
b Based on qualitative evidence 
c Based on quantitative evidence 
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3. Determinants of child malnutrition and 

the potential effects of consumption 

growth, improved maternal care and price 

shocks 
 
 
 
This chapter is based on: 
 
de Groot, R., Handa, S., Ragno, L. P., and Spadafora, T. (2017). Child Malnutrition, 
Consumption Growth, Maternal Care and Price Shocks: New Evidence from 
Northern Ghana, Innocenti Working Papers no. 2017-01, Florence: UNICEF Office of 
Research – Innocenti  
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3.1 Introduction  
As discussed in the introductory chapter, malnutrition remains a major public 
health problem. To implement effective policies to address malnutrition, it is 
imperative to understand the immediate and underlying determinants of 
malnutrition. A widely recognized framework, depicted in Figure 1.2, identifies 
food intake and health status as the two immediate determinants of nutritional 
status (Black et al., 2008, Smith and Haddad, 2015). These immediate determinants 
are caused by the underlying determinants of household food security, care for 
mothers and children and a healthy household environment. Poverty is driving the 
underlying determinants, while basic determinants at the national level include the 
socio-political context and availability of resources (physical, financial, human, 
social and natural).11 

Previous research has concentrated on understanding the immediate 
determinants of malnutrition: food intake and health status. A systematic review of 
interventions concluded that feeding interventions, such as promotion of 
complementary feeding through nutritional education and zinc supplementation, 
had the highest potential to reduce stunting globally. With 99 percent coverage, 
such programmes would reduce the global prevalence of stunting for children up 
to 36 months by 15 percent and 17 percent respectively (Bhutta et al., 2008). In 
combination with several other interventions, including micronutrient 
interventions and disease control interventions, there is the potential to decrease 
stunting by one-third (Bhutta et al., 2008). A more recent update of these 
estimations, using a scale-up of ten interventions to 90 percent coverage, estimated 
a 20 percent reduction in stunting (Bhutta et al., 2013). While this shows large 
potential, the majority of stunting would not be eliminated by focusing solely on 
these immediate determinants. Hence there is a need to further examine how 
focused interventions on the underlying determinants of malnutrition can reduce 
child malnutrition. A review on nutrition-sensitive interventions focusing on 
agriculture, social protection, early childhood development and education 
concluded that the evidence base is limited, and such interventions require more 
specific nutrition goals and actions to better fulfil their potential (Ruel et al., 2013). 

This chapter uses a unique dataset from Northern Ghana to study the 
factors associated with childhood malnutrition, focusing on its underlying 
determinants. It also simulates several interventions to improve the underlying 
determinants, to examine their potential role in reducing malnutrition. We make 
several contributions to the existing literature on child nutrition and public policy. 
First, many studies focus on one element of the underlying determinants of child 

                                                           
 
11 In this chapter, we ignore the intra-household dynamics. This determinant is the main 
subject of Chapter 4. 
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nutrition in the framework of Figure 1.2, such as diet diversity (Arimond and Ruel, 
2004), maternal education (Chen and Li, 2009, Glewwe, 1999, Handa, 1999), income 
growth (Haddad et al., 2003) or water and sanitation (Checkley et al., 2004, van der 
Hoek et al., 2002). By estimating the framework as one complete model – albeit in 
two stages – we quantify the underlying mechanisms determining inputs, and the 
likely pathways contributing to nutritional status. Second, our data is unique as it 
captures a particularly vulnerable population, namely rural poor households with 
pregnant women or young infants. Other studies usually depend on national level 
household data, which limits the possibility of studying a group in detail. Third, 
we estimate the potential and effect size of various interventions and provide 
suggestions for effective public action. 

The chapter proceeds as follows: Section 3.2 describes the data and methods; 
Section 3.3 presents findings on the associations between the underlying 
determinants and the immediate determinants and child nutrition; Section 3.4 
simulates several policy interventions to enhance child nutrition; Section 3.5 
discusses the implications of the findings and concludes. 

3.2 Methods 
Data for this study are derived from the baseline survey of the Livelihood 
Empowerment Against Poverty (LEAP) 1000 impact evaluation. LEAP 1000 is a 
cash transfer programme targeted at extremely poor households with pregnant 
women and mothers with children under 12 months in the Northern and Upper 
East Regions of Ghana. The programme is an extension of Ghana’s flagship 
poverty alleviation programme LEAP and is implemented by the LEAP 
Management Secretariat (LMS) and the Department of Social Welfare (DSW) under 
the Ministry of Gender, Children and Social Protection (MoGCSP). Baseline data 
for the impact evaluation was collected between July and September 2015 from 
1,262 prospective beneficiary households and 1,235 comparison households in five 
districts in the Northern and Upper East Regions of Ghana. Ethical approval for 
the study was granted by the Ethics Committee for the Humanities of the 
University of Ghana (ECH 093/14-15). This chapter uses baseline data only, and 
none of the beneficiary households had yet received a transfer.12  

3.2.1 Econometric Model 

It is typical to operationalize the framework of Figure 1.2 in a health production 
function. The idea is that the human body is a biological system that `produces’ 
health using a set of inputs such as food intake and (lack of) illness. The demand 
for inputs in the production function are usually modelled in a separate 

                                                           
 
12 For more details on the study design and baseline analysis, see the baseline report 
(UNICEF Office of Research - Innocenti et al., 2016). 
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specification, since they may be endogenous (Behrman and Deolalikar, 1988). One 
way to circumvent this problem, is to find strong instruments for the inputs. 
Typically, the prices of foodstuff, the availability of health care or the quality of 
health care are used. Should adequately rich longitudinal data be available, the 
complete history of inputs can be used (Puentes et al., 2016). However, most 
datasets are not sufficiently rich to estimate the full production function, and ours 
is, unfortunately, no exception.13 The next best estimation in this case, is the 
reduced form child health function, based on the underlying model of the utility-
maximizing family (Becker, 1981, Behrman and Deolalikar, 1988). We estimate two 
types of reduced form equations: the input demand function, and the conditional 
nutrition demand function.  

In these models, the outcome (demand for health inputs or nutrition, hi) is 
a function of child characteristics (xi), parental characteristics (xp), household 
indicators (xh) and community features (xc): 

 
ℎ� = ℎ(�� , ��, �� , �	 , 
) (3.1) 

 
Child characteristics include age, sex, birth outcomes, and number of 

siblings. Household characteristics include maternal characteristics, household size 
and head of family characteristics. Community features consist of the distance to 
the nearest health centre, water and sanitation facilities, and the prices of common 
food and non-food items. Finally, µ is an error term for unobserved child, 
household and community heterogeneity, affecting the child’s nutritional status 
and is assumed to be uncorrelated with the x variables in this model. We cluster 
standard errors at the community level.  

An important component of the household characteristics is household 
welfare. In this chapter, we use household consumption as a proxy for the 
household’s economic wellbeing. Consumption includes all contemporaneous 
household spending such as food, clothing, sanitary items, and other goods and 
services and is the standard measure of household welfare (Deaton, 1997). A 
potential issue with household consumption is that it may be endogenous in the 
above specification, as it could affect other variables within the model. An 
alternative approach would be to use household assets to derive an index of a 
household’s wealth. This is not considered here for several reasons. First, assets 
generally represent a more long-term indicator of a household’s wealth with fewer 
fluctuations. Since one of the objectives of this chapter is to model and then 

                                                           
 
13 Previous drafts of this chapter attempted to identify and use instruments to estimate the 
full production function, but several sets of instruments (prices, distance to health facilities, 
non-self community means of inputs) were found too weak in predicting the inputs in the 
demand equation.  
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simulate the effect of increased household welfare on child health and nutrition, 
the measure of consumption is more appropriate as it can directly capture an 
increase in the household’s current resources. Second, an index derived from a list 
of household assets has no clear interpretation. It is therefore difficult to use an 
asset index as input for simulations that are conducted later in this chapter. This 
chapter therefore uses household consumption as the main indicator for the 
household’s welfare but is careful in the interpretation of the results. The findings 
are interpreted as associations rather than causal effects.  

We restrict the sample to children aged 6 - 59 months for several reasons. 
First, children under 6 months are recommended to be breastfed exclusively; this 
limits the number of feeding variables we can include in our models. Second, 
measurement errors in terms of height are generally larger for children under 6 
months, due to the difficulty of accurately measuring infants. Third, stunting 
typically starts to become a problem when infants are transitioning from 
breastfeeding to complementary feeding, at 6 months of age (Shrimpton et al., 
2001). We further restrict our sample to children for whom we have full 
information on all indicators, and children who live in communities in which five 
or more children were sampled, resulting in a final analysis sample of 2,460 
children.14 

3.3 Results 

3.3.1 Descriptive statistics 

Below is a short description of the explanatory variables used as underlying 
determinants of child nutrition, as shown in Table 3.1 Educational achievement of 
mothers is low, with more than 80 percent never receiving any formal schooling. 
Nutrition and health knowledge was constructed based on the mother’s responses 
to six questions on child nutrition and health with an average number of correct 
responses higher than four.15 Maternal health could be an important determinant 
of child health, given the potential of the genetic endowment passed on to 
offspring. We use a measure of self-reported subjective health, with five response 
options (poor, fair, good, very good and excellent), which has been found to be a 
good predictor of future mortality and morbidity (DeSalvo et al., 2006). We 
dichotomize this indicator into self-reported good, very good or excellent health 
which was reported by just over three-quarters (76 percent) of mothers. Agency – 

                                                           
 
14 This is due to the calculation of community means for certain variables, further details 
below. 
15 Questions were related to the importance of exclusive breastfeeding, immediate 
breastfeeding after birth, duration of breastfeeding, foods rich in iron, foods rich in vitamin 
A and knowledge about home treatment of diarrhea. 
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measuring decision-making power of the mother in the household – is an 
aggregate score based on six statements and cut into terciles; low (36 percent of 
mothers), middle (40 percent) and high (24 percent).16  
 

Table 3.1 Explanatory variables used in study (N=2,460) 

Variable Mean SD Min Max 
Child characteristics     

Age in months 26.60 16.81 6 59 
Female 0.50 0.50 0 1 
Twin 0.04 0.19 0 1 
Birth order 3.23 1.80 1 11 
Birth interval     

First birth 0.18 0.39 0 1 
< 24 months 0.10 0.30 0 1 
24 – 35 months 0.21 0.41 0 1 
36 – 47 months 0.22 0.41 0 1 
48 months or more 0.29 0.45 0 1 

Number of male siblings 1.22 1.15 0 7 
Number of female siblings 1.12 1.05 0 6 

Parental characteristics     
Age of mother 29.73 6.30 15 49 
Education of mother     

No schooling 0.81 0.39 0 1 
Some primary 0.08 0.27 0 1 
Primary completed or higher 0.11 0.31 0 1 

Nutrition & health knowledge (0 – 6, with 
higher values meaning more knowledgeable) 

4.35 1.24 0 6 

Self-reported health good/very good/excellent 0.76 0.43 0 1 
Agency score     

Low 0.36 0.48 0 1 
Medium 0.40 0.49 0 1 
High 0.24 0.43 0 1 

                                                           
 
16 Agency is measured on 5-point Likert scale, with the following six statements: Your life is 
determined by your own actions; You have the power to make important decisions that 
change the course of your own life; You have the power to make important decisions that 
change the wellbeing of your children; You have the power to make important decisions 
that change the wellbeing of your household; You are capable of protecting your own 
interests within your household; You are capable of protecting your own interests outside of 
your household (e.g. in the community, in groups in which you participate). Internal 
consistency among the statements is high, with Cronbach’s alpha of 0.77. 
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Variable Mean SD Min Max 
Father present in household 0.87 0.33 0 1 

Household characteristics     
Household size 6.86 2.64 2 27 
Share of women 12-49 in household 0.23 0.09 0.07 0.67 
Age of head of household 39.10 12.28 18 102 
Female headed household 0.08 0.28 0 1 
Head of household no formal schooling 0.80 0.40 0 1 
Log of monthly household consumption per 
adult equivalent 

4.35 0.63 1.14 6.54 

Community characteristics     
Non-self mean of improved source of water 0.58 0.33 0 1 
Non-self mean of improved source of sanitation 0.10 0.17 0 1 
Non-self mean of floor type (1 if mud floor) 0.25 0.24 0 1 
Non-self mean of sleeping under bed net 
yesterday 

0.67 0.19 0 1 

Non-self mean of vaccination coverage 0.75 0.26 0 1 
Non-self mean of appropriate hand washing 
facilities 

0.07 0.11 0 1 

Log of distance to nearest health centre 8.74 1.16 0.61 10.61 
Price of Guinea corn/sorghum (Ghana Cedi) 0.77 0.29 0.45 1.33 
Price of maize (Ghana Cedi) 0.85 0.34 0.43 1.59 
Price of millet (Ghana Cedi) 0.79 0.40 0.33 2.17 
Price of rice (local) (Ghana Cedi) 1.47 0.67 0.89 2.80 
Price of dried fish (Ghana Cedi) 10.37 4.30 2.00 20.00 
Price of okro (Ghana Cedi) 4.38 2.27 2.22 10.83 
Price of petrol (Ghana Cedi) 3.94 0.33 2.99 4.75 

 
Households are large with mean household size of nearly seven members. 

Less than 10 percent of households are headed by a woman, and 80 percent of 
household heads never went to school. The mean monthly consumption 
expenditure per adult equivalent is approximately 92 Ghana cedi (GH₵), which 
translates roughly into US$ 0.74 per adult equivalent per day.17 We include the 
natural log of this measure in our analysis to account for the large right-hand tail in 
the distribution. 

Community characteristics consider whether the household has access to 
improved sanitation facilities, improved sources of drinking water and appropriate 
hand washing facilities. The dwelling floor type, presence of bed nets, and 

                                                           
 
17 Exchange rate at 15 September 2015: GH₵ 1 = US$ 0.2448337399. 
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vaccination coverage are also considered.18 For each of these indicators, we 
calculate the non-self community mean19, as it is likely that these indicators are 
correlated with other household characteristics (Christiaensen and Alderman, 
2004, Kabubo-Mariara et al., 2009). About 60 percent of children live in 
communities with access to an improved source of water, while only 10 percent 
have access to improved sanitation facilities. Appropriate hand washing facilities is 
even lower at 7 percent. One-quarter of the houses in these communities has a mud 
floor. Two-thirds sleep under a bed net and vaccination coverage is 75 percent. We 
include the natural log of the distance to the nearest health centre for each 
household, as a measure of access to health services. The average distance to the 
nearest health centre is about 10 km (not shown). The prices of seven common 
consumption items at the nearest market are matched to the household data. 
 

Food intake and health status 

Health status is based on the incidence of three common childhood diseases in the 
two weeks prior to the survey: diarrhoea, fever and symptoms of acute respiratory 
infections (ARI). We combine the latter two into a single indicator of non-
diarrhoeal illness. To ease interpretation of results, all indicators are coded so that 
a higher score indicates a more positive outcome (i.e. lack of illness). About 58 
percent of the children had not suffered from diarrhoea, indicating that 42 percent 
did experience the disease in the two weeks before the survey. In addition, 30 
percent experienced fever or symptoms of ARI (Table 3.2). 

Food intake of a single child is notoriously difficult to measure in large-
scale field surveys. We proxy the quality of food intake by looking at the different 
food groups proposed by WHO (World Health Organization, 2010): consumption 
of iron-rich foods; consumption of grains, roots and tubers; consumption of dairy 
products; consumption of vitamin A-rich fruits and vegetables; and consumption 
of other fruits and vegetables. The quality of a child’s diet has been linked to 
nutritional status in many settings (Arimond and Ruel, 2004). To assess the quantity 

of food intake, we use meal frequency (whether the child had 3 meals or more). 
Meal frequency is a strong predictor of energy intake in infants and young children 
and thus an important input in the production of health (Working Group on Infant 
and Young Child Feeding Indicators, 2006). About two-thirds of children 
consumed iron-rich food (e.g. (organ) meat, fish or iron-fortified foods); 80 percent 
consumed grains, roots or tubers; 21 percent consumed dairy products; and 70 
percent consumed vitamin A-rich plant foods (such as yellow flesh fruits and 

                                                           
 
18 Definitions of improved water and sanitation facilities are based on standard 
classifications according to WHO and UNICEF (2016). 
19 The non-self community mean is the mean value of the indicator, averaged over all 
observations in the community, excluding the value of the indicator for the household itself 
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vegetables or dark green leafy vegetables). However, less than half of the children 
received the recommended three or more meals per day.  

 
Nutritional status: Height-for-age  

We are interested to document the effects of the underlying and immediate 
determinants on long-term measures of child malnutrition. The appropriate 
nutritional measure is therefore height-for-age z-scores (HAZ), which has been 
commonly used as an indicator of overall long-term health and human capital 
(Victora et al., 2008). In our sample, the mean HAZ score is -1.28 (SD 1.68), more 
than 30 percent of children are stunted (HAZ < -2 SD) and 13 percent are severely 
stunted (Table 3.2). 
 

Table 3.2 Inputs and nutritional outcomes (N=2,460) 

Variable Mean SD Min Max 
Inputs: Health status     

No diarrhoea in last two weeks 0.58 0.49 0 1 
No other illness in last two weeks 0.70 0.46 0 1 

Inputs: Food intake     
Consumed iron-rich food yesterday 0.68 0.47 0 1 
Consumed grains, roots and tubers yesterday 0.80 0.40 0 1 
Consumed dairy products yesterday 0.21 0.41 0 1 
Consumed vitamin A-rich fruits and 
vegetables yesterday 

0.70 0.46 0 1 

Consumed other fruits and vegetables 
yesterday 

0.11 0.31 0 1 

Consumed three or more meals yesterday 0.45 0.50 0 1 
Nutritional outcomes     

HAZ score -1.28 1.68 -5.92 5.91 
Stunted (HAZ <- 2) 0.31 0.46 0 1 
Severely stunted (HAZ< -3) 0.13 0.34 0 1 

 

3.3.2 Estimation results 

This section presents results of estimating equation 3.1, first on the immediate 
determinants of child malnutrition - food intake and health status - and then on the 
nutritional outcome, HAZ. We also test for the joint significance of parental, 
household and community characteristics respectively in each estimation 
separately. 
 
Food intake and health status 

The results for the eight input demand functions are presented in Table 3.3. The 
models are estimated with a probit model, and marginal effects are presented. We 
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present estimates for the full sample of children aged 6-59 months, but also for the 
subsamples of children aged 6- 23 and 24- 59 months, as it is likely that these 
different age groups have different nutritional and health needs. The results for 
these sub-groups are reported in Tables S3.2 and S3.3 in the appendix to this 
chapter. We focus the presentation and discussion of the results on parental, 
household and community characteristics. 

Parental characteristics have a limited correlation with the demand for 
inputs. For example, maternal education is only significant in one case: higher 
maternal education is (weakly) associated with better health status. The mother’s 
age is positively related to the lack of diarrhoea, the lack of other illnesses, and the 
consumption of iron-rich and vitamin A-rich foods, although the size of the 
associations are small. The mother’s agency has some interesting and puzzling 
results. While higher agency is strongly associated with better health outcomes, it 
has a negative association with the demand for dairy products and appropriate 
meal frequency. Maternal self-reported health status is positively related to both 
child health indicators but has no association with the food inputs. Nutritional 
knowledge has mostly no effect on any of the inputs, except for a small and weakly 
significant association with the intake of dairy products. Parental characteristics 
are jointly significant (at the 10 percent level) in five of the eight input demand 
equations: both health indicators, the intake of dairy products, and vitamin A rich 
fruit and vegetables, and appropriate meal frequency. 

Household consumption has positive associations with four of the food 
inputs. However, it has strongly negative effects on the health status, which seems 
counter-intuitive, i.e. higher welfare is associated with poorer health outcomes. 
The magnitude of the associations is relatively small though. For example, a 10 
percent increase in household consumption is associated with a 0.0068 (0.68 
percentage points) and 0.0075 (0.75 percentage points) increase in the probability of 
diarrhoea and non-diarrhoeal disease, respectively. Nonetheless, to validate these 
results, we perform checks with two alternative datasets, the Ghana Living 
Standards Survey (GLSS) 2012/2013, and the DHS 2014. We also observe a negative 
association between household consumption (GLSS) or wealth (DHS) and 
incidence of illness for children under five in these datasets, at least for the lowest 
two quintiles, which is where most of our households are located (Table S3.1 and 
Figure S3.1 in the appendix).  

One potential explanation is survival bias if child mortality in the poorest 
households is higher than in the richer households, and only healthier and stronger 
children survive in the poorest households. In the Ghana DHS, all forms of child 
mortality are indeed higher in the lowest quintile, compared to the other quintiles 
(Ghana Statistical Service (GSS) et al., 2015). In our data too, we observe a negative 
(though statistically insignificant) relation between child mortality and household 
consumption (Figure S3.2 in the appendix).  
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Another potential explanation is the employment status of the mother of 
the child. If a mother works, she may have less time to care for her child, resulting 
in increased risk of illness despite higher household income (Sinmegn Mihrete et 
al., 2014). To test this, we construct an indicator equal to one if the mother of the 
child performed any casual or formal work outside the home. The results (not 
shown but available upon request) indicate that the mothers’ employment status is, 
indeed, negatively associated with both health indicators. However, the coefficient 
on consumption decreases only by a few decimal points in both equations, 
remaining strongly significant. 

A third potential explanation is that poorer households simply 
underreport episodes of illness because they are unable to recognize illness, or 
because they forget. For example, a study in India showed that recall bias for 
morbidity was higher among poorer households, especially when recall periods 
were longer (Das et al., 2012). Another study to validate the accuracy of child 
morbidity data in the DHS concluded that mothers with low education and from 
poor household tend to report childhood illnesses less often than richer mothers 
(Manesh et al., 2008).  

The community health characteristics have little explanatory power in the 
health input equations. Surprisingly, improved sanitation, improved source of 
water or appropriate hand washing facilities have no effect on the incidence of 
diarrhoea. Improved sanitation has an estimated negative association with non-
diarrhoeal diseases. This is in contrast to research that finds significant associations 
between access to water and sanitation technologies and child morbidity (Günther 
and Fink, 2010). On the other hand, an improved source of drinking water is not 
necessarily free of  microbial contamination (Bain et al., 2012). The distance to the 
nearest health centre generally yields opposite signs for the two health inputs: for 
diarrhoea, there is a small but statistically significant positive association i.e. the 
further away the health centre, the more likely a lack of diarrhoea, while for non-
diarrhoeal diseases, it is the other way around. The distance to health centre is 
positively associated with the consumption of iron-rich food, and negatively 
associated with the intake of other fruits and vegetables. This could be due to the 
remoteness of communities far from health centres, with mostly ‘inferior’ foods 
available. There are only a few significant associations between local prices on 
health and nutritional inputs. Except for one input (dairy products), the 
community characteristics, including prices, are jointly significant in the input 
demand equations. 

In the analysis by age group, most of the main results hold, with a few 
exceptions. For younger children, the negative association of maternal agency with 
intake of grains remains, but the negative association with meal frequency is no 
longer significant. The opposite is true for the older cohort (24-59 months). In 
addition, for the younger children, the negative correlation between household 
consumption and diarrhoea is no longer significant, but it is for older children. 
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Nutritional status 

The regression results of the conditional demand for height-for-age (HAZ) are 
presented in Table 3.4. The model is again estimated for the full sample, for the 
younger cohort (6-23 months) and the older cohort (24-59 months) separately, but 
results are only reported for the full sample in the main body of the text, whereas 
results by age group are reported in the appendix, Table S3.4. 

Like the input demand functions, maternal characteristics have very little 
influence on HAZ in our data, except for a weak but significant and positive 
association of the mother’s age. Household consumption is positively correlated 
with height-for-age, indicating that higher welfare is associated with better growth 
and development.20 However, although the association is significant, the 
magnitude of the effect is small: the coefficients show that a 10 percent increase in 
household consumption is associated with a 0.015 SD increase in HAZ. In terms of 
community characteristics, only the vaccination coverage and sleeping under bed 
nets seem to matter for HAZ. With one exception, none of the prices are significant 
in the model, and distance to the health centre has no significant association with 
HAZ. Household characteristics and community characteristics are jointly 
significant in the model. 

For the younger cohort, there is a negative association of maternal education 
with HAZ, and the presence of the father in the household also has a negative 
association. On the other hand, the association of household consumption 
increases to 0.19 and remains strongly significant. For the older cohort, most of the 
estimates lose their significance and only the community characteristics remain 
jointly significant. This may be an indication that most of the changes in nutritional 
status appear in the first two years of life, consistent with the theory of the first 
1,000 days. 
 
  

                                                           
 
20 As discussed in section 3.2.1, household consumption may be endogenous in this 
specification. We test for endogeneity of household consumption using assets and 
household characteristics as identifying instruments (first-stage robust F-test: 11.4) and find 
no evidence of endogeneity based on the Durbin-Wu-Hausman test (p-values >0.10, results 
available upon request). In any case, we are careful in our interpretation and interpret all 
results as associations rather than causal effects. 
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Table 3.4 OLS regression of child, parental, household and community 

characteristics on height-for age (children 6-59 months) 
 (1) 
 Height-for-age 

Parental characteristics  

Mother’s education (ref = none)  
Some primary -0.167 
 0.137 
Primary completed or above -0.076 

 0.109 
Mother's age 0.015* 
 0.008 
Living with father -0.233 
 0.178 
Mother's agency (ref = Low)  

Medium 0.132 
 0.089 
High 0.022 

 0.103 
Nutritional knowledge 0.035 
 0.028 
Self-reported health good/very 
good/excellent 

-0.088 
0.094 

Household characteristics  

Log of AE household consumption 0.148** 
0.062 

Community characteristics  

Vaccination coverage1 0.392* 
 0.199 
Improved sanitation1 0.169 
 0.277 
Improved source of water1 -0.083 
 0.162 
Appropriate handwashing facilities1 -0.604 

0.379 
Mud floor1 0.204 
 0.246 
Slept under bed net1 0.593** 
 0.286 
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 (1) 
 Height-for-age 

Distance to nearest health centre 0.027 
 0.057 
Price of Guinea corn/sorghum -0.573 
 0.591 
Price of maize 0.269 
 0.494 
Price of millet 0.063 
 0.229 
Price of rice (local) 0.420* 
 0.253 
Price of dried fish -0.017 
 0.014 
Price of okro -0.062 
 0.050 
Price of petrol 0.008 
 0.231 
Observations 2460 
R-squared  0.139 
Tests for joint significance (p-value):  
Parental characteristics 0.137 
Household characteristics2 0.025 
Community characteristics 0.008 
Notes: Cluster-robust standard errors in second row. Additional control 
variables not reported: child age dummies, sex, twin, birth order and number 
of siblings, birth interval, household size, head characteristics. * p<0.10 ** 
p<0.05 *** p<0.01. 1 Non-self community mean. 2 Includes household size, 
share of women aged 12 – 49, age of head, sex of head and whether head ever 
went to school. 
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3.4 Simulations 
In this section, we simulate three possible scenarios and their importance in 
reducing malnutrition. Due to the large amount of evidence on programmes 
addressing the immediate determinants of malnutrition (e.g. see Bhutta et al., 2008, 
Bhutta et al., 2013) and the lack of evidence on interventions improving the 
underlying determinants (Ruel et al., 2013), our simulations focus specifically on 
the underlying determinants of malnutrition, namely food security (proxied by 
household consumption), care for mothers, and community level prices. The choice 
of the three possible scenarios is based on the importance of these factors in the 
determination of immediate determinants and nutritional outcomes and on Ghana-
specific interventions or events.  

For example, household consumption was found to be significantly 
associated with seven of the inputs and HAZ and is thus an important factor to 
consider. Care for mothers, operationalized by agency and self-reported health 
status, was highly significant in the health input equations, in two of the food 
inputs, but less so in the HAZ model. Several community prices were significant in 
the input demand models. In addition, price hikes are not uncommon in Ghana, 
with food inflation in the vicinity of 10 percent and non-food inflation over 20 
percent, on annual basis (Ghana Statistical Service (GSS), 2016).21  

We simulate three possible scenarios. One cash transfer intervention, 
equivalent to Ghana’s national cash transfer scheme, the LEAP programme. This 
scenario is of primary interest for this thesis as it provides an ex-ante prediction of 
the effect of LEAP on child nutritional outcomes. It is important to note that the 
value of the cash grant is simply added to the current total household 
consumption, without any strict assumptions on how the additional income is 
spent or who in the household benefits from it. We also consider other simulations 
to compare the potential of additional interventions. The second scenario simulates 
improvements in the care environment for mothers by increasing her agency and 
improving her health. The last scenario simulates a sudden increase in prices, for 
example, because of droughts or failed harvests. Table 3.5 provides a summary of 
the parameters for each simulation. 

The predictions are estimated using the full models from Tables 3.3 (for 
inputs) and 3.4 (for HAZ). For HAZ, we estimate the predicted changes for the 
average z-score, as well as the rate of stunting. The observed indicator values are 
simply substituted by the simulated value in the regression equations, while all 

                                                           
 
21 We choose to focus on price increases rather than decreases. Price decreases can be 
realized when certain food or non-food items are subsidized. However, due to the consistent 
evidence that government subsidies are generally regressive (Wodon and Zaman, 2010) and 
governments throughout Africa, including Ghana, are removing rather than instating 
subsidies, we do not consider the potential of price decreases. 
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other variables in the models are held constant. This ceteris paribus assumption is 
very strong as it is likely that other variables within the model are also affected 
through our simulations. For example, changes in prices could affect household 
consumption as well as the outcomes of interest (Attanasio et al., 2013). Also, 
increasing household consumption by a cash transfer could change household’s 
preferences and the additional income could be spent in a different way than 
current income (Pace et al., 2018). The simulations in this chapter therefore 
represent a very simplified version of reality. Nonetheless, these simulations still 
serve the objective of this chapter by showing how changes in the household 
(consumption or maternal care) or community (local prices) are associated with 
our outcomes of interest (child health and nutrition), keeping in mind the above 
caveats. 
 
Table 3.5 Parameters of simulations 

Simulation Parameters 

(1) 
Increase in income 
by LEAP cash 
transfer 

Increase household expenditures by monthly LEAP 
transfer amounts: 38 for two beneficiaries, 44 for 
three beneficiaries and 53 for four beneficiaries1 

(2) 
Improved care 
environment 

Set agency at “medium” for mothers with low 
agency and set self-reported health at “good” for all 
mothers 

(3) Price increases Increase all prices by 10% 
Notes: 1 The baseline data includes the exact transfer amount for households enrolled into 
the LEAP programme. For comparison households, we impute the (hypothetical) transfer 
amount by counting the number of eligible beneficiaries in the household (number of 
pregnant women and infants, people with a disability, elderly, and orphans) and 
assigning the transfer amount accordingly. 

 
While we have chosen our simulation scenarios using indicators that are 

more often than not statistically significant in the models, we acknowledge that the 
indicators used for the simulations are not significant in all the models. This could 
be because the indicator is truly zero (i.e. has no effect on the outcome) or because 
the estimated coefficient is imprecise, meaning that the standard error is simply 
large, but the coefficient is not necessarily equal to zero.22 We assume that the 
second explanation is more likely in our case. Even if the first explanation is true, 

                                                           
 
22 Typically, standard errors increase if the residual variance in the model is large (Angrist 
and Pischke, 2009). Note that the R-squared in our models is relatively low (and hence the 
residual variance large), yet this is common in nutritional analysis. In addition, standard 
errors increase with low variability in the underlying variables, which is the case with the 
community characteristics, as the non-self means are based on dummy indicators. 
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the estimated coefficients will be close to zero and will have a negligible effect in 
the simulations.  

Results are reported in Table 3.6. Increased consumption through a CT 
equivalent to the LEAP programme is simulated to lead to poorer health, due to its 
negative association in the input demand regression. The predicted change, 
however, is very small, around two percent. If increases in household consumption 
go hand in hand with improved knowledge about child health or maternal agency, 
this effect may be reversed. On the other hand, increased household consumption 
is estimated to improve the quality and quantity of child food intake, although the 
increases are only marginal – in the range of one percent – for most of the inputs. 
Improvements in consumption have a modest, yet positive effect on nutritional 
status of 1.6 percent. Similar findings are reported by Alderman and Garcia (1994) 
for Pakistan, who find a simulated reduction of 3 percent on stunting as a result of 
a 10 percent increase in household consumption. In Ethiopia, a simulated increase 
in income of 2.5 percent for 15 years would reduce stunting by 4 percent 
(Christiaensen and Alderman, 2004). 

Improved care is simulated to increase the probability of no diarrhoea by 
14 percent and the likelihood of no other illness by 5.2 percent. Moreover, we 
observe positive simulated changes in the consumption of iron-rich food, grains, 
roots and tubers. In contrast, the simulated effect of improved care on the intake of 
fruits and vegetables that are not rich in vitamin A, is negative. It could be that this 
is a substitution effect, as vitamin A-rich foods are important for growing children. 
There is also a negative simulated change in the probability of eating three meals 
per day. The simulated effect of improved care on nutritional outcomes is positive, 
but also modest. The effect on HAZ-scores is similar in size as the increase in 
consumption, though the simulated decrease in the rate of stunting is somewhat 
larger at 2.3 percent. 

The simulation of a price shock estimates that intake of non-vitamin A rich 
foods increases when prices increase, while the effect of a price shock is negative, 
or close to zero, for the other food inputs. It could be that this food group largely 
consist of foods that households consider `inferior’ and to which they resort when 
prices of preferred, and perhaps higher quality, food items rise. A price shock 
worsens nutritional status. For example, while our price shock simulation shows 
almost no effect on the mean z-score for height-for-age, it has a 5.5 percent 
simulated effect on the probability of being stunted. In other words, a price shock 
has almost no effect on the average HAZ-score of our population, but it does push 
some children over the threshold of being stunted. This indicates that children who 
are just at the border of being stunted, might suffer the most from such an event. 
Note that the simulated price shock is a one-time event where prices suddenly 
reach higher levels without going down afterwards. If there are continuous price 
shocks, raising the permanent level of prices even further, the effects on nutritional 
status could be even worse. 
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Finally, note that our simulations are based on linear models and hence the 
simultaneous effects of two interventions would be about equal to the sum of their 
individual effects. For example, a combination of improved maternal care and the 
LEAP cash transfer would have a larger effect on nutritional status than any one of 
these interventions alone. There could even be complementary effects, (for 
example if a cash transfer also improves maternal care above and beyond another 
intervention that improves maternal care) but these could not be modelled in our 
linear specifications. Such complementary effects are particularly important in the 
simulation of the price shock as price changes likely affect household consumption 
(Attanasio et al., 2013). Higher prices reduce the household’s disposable income if 
their budget is fixed and, given the association between consumption and 
nutritional status, can therefore translate into an even stronger negative effect on 
child nutrition. 

Again, we perform the same simulations for each of the two age groups 
separately and report the results in the appendix (Tables S3.5 and S3.6). For the 
youngest cohort, the negative effects of consumption on health become negligible, 
while the positive effects of consumption on the food inputs and nutritional 
outcomes are similar as in the full sample. Improved care has a larger simulated 
effect on health status with an increased probability of nearly 19 percent on the 
lack of diarrhoea and six percent increased probability of not having another 
illness. It also has a slightly larger effect on the nutritional status than in the full 
sample, with an estimated 3.5 percent reduction in stunting. For the older cohort, 
as expected, the simulations show less potential, with lower effects of the 
simulated interventions on inputs and outcomes. However, price shocks seem to 
be more important in this age group, as a 10 percent price increase is simulated to 
yield a nearly 11 percent increase in the rate of stunting. 
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3.5 Discussion and conclusion 
Previous research has investigated the potential of policies primarily addressing 
the immediate determinants of malnutrition, health status and food intake (Bhutta 
et al., 2008, Bhutta et al., 2013) and has suggested that such interventions yield a 
maximum reduction of stunting in the range of 20-35 percent. To further examine 
what may contribute to the reduction of stunting, we estimated a health 
production function and modelled interventions aimed at underlying determinants 
to assess their relative importance. Since the production of child nutrition is highly 
complex, any model that is able to shed light on the underlying mechanisms is 
useful to inform policy to improve child nutritional status (Alderman and Garcia, 
1994). We estimate this model on a particularly unique population – children in 
poor households with pregnant women or women with infants. 

Our results show that parental characteristics were only weakly correlated 
with the immediate determinants of malnutrition, food intake and health status. 
We found almost no association of maternal education and maternal knowledge 
with food intake and health status. The mother’s level of agency is related to 
improved health, but also associated with reduced demand for dairy products and 
appropriate meal frequency. Mothers with higher agency may have more time 
commitments during the day, such as running a household business.23 Hence, 
higher maternal agency will likely only lead to nutritional improvements through 
the health pathway; not through the food intake pathway. Maternal poor health 
has a negative association with their children’s health as well, potentially showing 
a genetic link or physical difficulties in taking care of children. The significantly 
positive – though small – correlation of the mother’s age with four of the inputs, 
provides evidence that delaying child birth could have important benefits for 
children’s health and nutrition. 

Household consumption has a negative association with health status, but 
generally a positive association with food intake. The negative correlation with 
health is also observed in other datasets, and may be explained by survival bias, 
the mother’s occupation, or the inability of ultra-poor households to identify and 
recall illnesses among their children. In addition, Figure S3.1 in the appendix 
shows that while the association between consumption and health may be negative 
for the lowest consumption quintile, there is an overall positive association 
between consumption and health as soon as consumption reaches a certain 
threshold. Since our sample primarily includes extremely poor households, it is 

                                                           
 
23 Further inspection of the data shows that agency is indeed significantly higher among 
mothers who are also responsible for a household enterprise, which may compromise the 
time they have to care for their children. 
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likely that these households have not yet reached this threshold.24 However, the 
intake of each food group also increases with household consumption and for 
three of the food groups and in terms of meal frequency, this relation is significant. 
This suggests that when household consumption grows, the quality and quantity 
of food intake can improve too, which is consistent with findings from many cash 
transfer programmes (Hidrobo et al., 2018, Tiwari et al., 2016). 

The community health characteristics have little explanatory power for 
both health status and food intake. The distance to the nearest health centre is often 
used as an indicator for the cost of accessing health care and, as such, may 
influence decisions related to seeking care. However, the relationship between 
distance and our input and outcome indicators is weak. The prices of common 
staples are considered important community factors that may influence food 
intake. The results for these indicators are not coherent; sometimes positive and 
sometimes negative. However, it is important to differentiate between net food 
producers and net food consumers: the producers benefit from higher prices, to the 
detriment of consumers. Most households in our sample are subsistence farmers. 
However, we have no information on the size of their harvests, and therefore 
cannot determine which of the two groups they belong to, and more importantly, 
whether this makes a difference in terms of input demand. 

We find little evidence that parental characteristics are important in the 
demand for nutrition. While previous research has found significant effects of 
maternal education on height or HAZ (Aslam and Kingdon, 2012, Chen and Li, 
2009, Christiaensen and Alderman, 2004, Handa, 1999, Smith and Haddad, 2000), 
we find no association between the highest educated female in the household and 
the immediate determinants, nor a direct association with children’s nutritional 
status. Rather, we find that the association with the mother’s agency is a better 
indicator of her ability to improve nutritional outcomes for her children, especially 
through improving the health status of the child. Prior research has shown that 
improving health and nutritional knowledge may be more important than 
increasing educational achievement (Glewwe, 1999). Previous work in Ghana 
showed that care practices were significantly related to HAZ, although quality of 
care was measured in a different way across studies, and not using a similar 
framework to that of our study (Ruel et al., 1999, Amugsi et al., 2014, Nti and 
Lartey, 2008). Household consumption is positively correlated with height, 
showing that increased resources can help to improve child nutritional status. It is 
important to note that the estimated coefficients on household consumption are 
relatively small. For example, in a 12-country study, the estimated coefficient of log 
per capita consumption on weight-for-age (WAZ) ranged from 0.14 to 1.20, with a 

                                                           
 
24 The GLSS figure suggests that this threshold is around the logged consumption value of 6, 
which less than 1% of the households in our sample achieve. 
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mean of 0.54 and a median of 0.47 (Haddad et al., 2003). While our study uses a 
different nutritional indicator, they are closely related and our estimate of 0.148 
(Table 3.4) is at the lower bound of this range.25 

A limitation of the analysis in this chapter is the cross-sectional nature of 
the data. We were not able to address the endogeneity of the inputs in the health 
production function and we therefore estimated reduced form demand functions. 
Others have used longitudinal data to instrument the endogenous inputs with 
prior inputs, and lagged weight and height (De Cao, 2011, Handa and Peterman, 
2015, Puentes et al., 2016). This chapter is further limited by the regional scope and 
poverty status of the sample, potentially affecting the external validity of the 
results. However, the living standards in our sample are not exclusive to the study 
population and similar conditions are likely to be faced by rural people in the 
lowest economic quintile across sub-Saharan Africa. Finally, while the uniqueness 
of the sample is an asset because it allows the study of a particularly vulnerable 
population, the homogeneity in the sample may be the reason that certain relations 
not show up. For example, the insignificant relation between sanitation and health, 
and between maternal education and nutritional status, may be due to the lack of 
variability in the indicators. The simulations conducted in this chapter represent a 
very simplified version of reality in which only one component changes while 
everything else remains the same. This may not hold true in reality and careful ex-

post analysis of interventions are needed to examine actual effects and pathways. 
Globally, researchers have called for a more integrated approach to 

address malnutrition, in the form of nutrition-sensitive programming (Ruel et al., 
2013). Due to the complex nature of child growth, no single programme working in 
isolation will be able to sustain considerable impacts on malnutrition. This is 
supported by our findings, which indicate that public policy – which can increase 
consumption, improve care for mothers, and keep down inflation – is likely to 
have a positive, yet modest, effect on nutritional inputs and outcomes. Hence 
complementary interventions, which work in tandem to address multiple 
underlying determinants simultaneously, may have larger potential. In addition, 
policies aimed at younger children are found to be more effective. This is in line 
with global evidence that targeting interventions during the first 1,000 days of life 
yields the largest benefit (Bhutta et al., 2008). Finally, while our simulations 
provide important insights into the potential effect of an intervention, further 
research is needed to estimate the actual impacts of policy on malnutrition, using 
rigorous evaluation designs. Such research should also focus on the effect of policy 
on the underlying mechanisms that determine malnutrition, to understand how 

                                                           
 
25 Note that our consumption measure is per adult equivalent and not per capita. If we were to 
use per capita consumption, our estimates would be slightly lower than presented here. 
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public policy can contribute to these various determinants. This will be the focus of 
Chapter 5 in this dissertation. 
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3.6 Appendix to Chapter 3 
 
Table S 3.1, Prevalence of acute respiratory infections (ARI), fever and diarrhoea 

among children in the poorest and second quintile 

 Poorest quintile Second quintile 
ARI 2.6 5.0 
Fever 15.5 16.6 
Diarrhoea 14.1 14.4 
Note: Children under 5, N= 1,198 for poorest quintile, N=1,137 for second quintile 
Source: Ghana Demographic and Health Survey, 2014 
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Table S 3.4, OLS regression of child, parental, household and community 

characteristics on height-for age (children 6 - 23 months and 24 – 59 months) 
 (1) (2) 
 6 – 23 months 24 – 59 months 

Child characteristics   

Age group (ref = 6 - 11 months)   
12 - 17 months -0.906***  

 0.119  
18 - 23 months -1.637***  

 0.187  
Age group (ref = 24 - 35 months)   

36 - 47 months  0.081 
  0.096 

48 - 59 months  0.033 
  0.135 

Sex of child (1 = female) 0.210* 0.093 
 0.107 0.073 

Child is twin -0.959*** -0.295 
 0.332 0.244 

Birth order number -0.028 -0.095** 
 0.073 0.043 
Number of male siblings in household 0.058 0.121* 

0.083 0.062 
Number of female siblings in household 0.064 0.106* 

0.086 0.058 
Parental characteristics   

Mother’s education (ref = none)   
Some primary -0.445** 0.150 
 0.211 0.133 
Primary completed or above -0.126 -0.029 

 0.187 0.153 
Mother's age 0.017 0.011 
 0.013 0.011 
Living with father -0.361* 0.053 
 0.215 0.295 
Mother's agency (ref = Low)   

Medium 0.125 0.110 
 0.131 0.117 
High 0.010 0.006 

 0.162 0.132 
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 (1) (2) 
 6 – 23 months 24 – 59 months 

Nutritional knowledge 0.069 -0.009 
 0.043 0.030 
Self-reported health good/very good/excellent -0.130 -0.074 

0.127 0.105 
Household characteristics   

Log of AE household consumption 0.187** 0.095 
0.092 0.083 

Community characteristics   

Vaccination coverage1 0.565** 0.230 
 0.262 0.281 
Improved sanitation1 0.394 -0.002 
 0.485 0.299 
Improved source of water1 -0.362 0.166 
 0.246 0.202 
Appropriate handwashing facilities1 -0.612 -0.386 

0.512 0.479 
Mud floor1 0.479 -0.135 
 0.313 0.305 
Slept under bednet1 0.218 1.081*** 
 0.415 0.343 
Distance to nearest health centre -0.019 0.068 
 0.085 0.061 
Price of Guinea corn/sorghum -1.832** 1.023 
 0.825 0.809 
Price of Maize 0.761 -0.608 
 0.650 0.609 
Price of Millet 0.171 0.028 
 0.293 0.296 
Price of Rice (local) 0.777** 0.126 
 0.357 0.317 
Price of Dried fish -0.030 -0.003 
 0.022 0.016 
Price of Okro -0.007 -0.143** 
 0.071 0.058 
Price of Petrol 0.103 -0.045 
 0.299 0.271 
Observations 1,282 1,178 
R-squared  0.150 0.056 
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 (1) (2) 
 6 – 23 months 24 – 59 months 

Tests for joint significance (p-value):   
Child characteristics 0.000 0.222 
Parental characteristics 0.056 0.654 
Household characteristics2 0.087 0.127 
Community characteristics 0.000 0.027 
Notes: Cluster-robust standard errors in second row. Additional control variables not 
reported: birth interval, household size, head characteristics. * p<0.10 ** p<0.05 *** p<0.01. 
1 Non-self community mean. 2 Includes household size, share of women aged 12 – 49, age 
of head, sex of head and whether head ever went to school. 
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Figure S 3.1, Relation between log of monthly household consumption and 

illness (children under 5, N=9,450) 

Source: GLSS 2012/2013 
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Figure S 3.2, Relation between log of monthly household consumption and child 

deaths in the household (N=2,497 households) 

Source: LEAP1000 Baseline data 
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4. Intra-household dynamics in Northern 

Ghana: is there a gender bias in the 

allocation of household resources? 
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4.1 Introduction  
The intra-household dynamics in resource allocation and decision-making can be 
important determinants of malnutrition as depicted in Figure 1.2. After all, young 
children are at the mercy of their caregivers when it comes to feeding and care. It is 
generally the adults in the household that decide how resources are allocated to 
each member and children have relatively little voice in this matter. In addition, 
poor households have limited resources at their disposal and therefore must make 
important decisions on how to spend their limited budget. There has been 
considerable attention in recent years on the intra-household allocation of 
resources among poor households (Doss, 2013, Haddad et al., 1997, Strauss et al., 
2000). That is, how income gets distributed among members of the household.  

In general, there are two main models of household behaviour in the 
literature: unitary household models and collective household models. Unitary 
household models are rooted in the seminal work of the economics of the 
household by Becker (1965, 1981). The key assumption is that households 
maximize one single utility function. Note that this assumption does not imply a 
lack of different preferences among household members or unequal allocation of 
resources, but rather that the outcome of the intra-household process is a single 
utility function (Haddad et al., 1997). This outcome can for example be reached if 
the household members have common preferences, if household members exhibit 
a high degree of altruism towards each other or if a single person (a benevolent 
dictator) makes decisions on behalf of all household member. In such models, 
income of all household members is pooled to maximize the single household 
utility function. 

More recently, the assumptions underlying the unitary model of the 
household have been called into question and new models have emerged that 
allow individuality of preferences among household members. These models are 
broadly called collective models and the main assumption is that households 
allocate their resources in a Pareto-efficient way (Chiappori, 1992). That is, no 
member in the household can be made better off without another household 
member being made worse off. In addition, collective models do not require a 
unique welfare index to be interpreted as a utility function, and therefore allow the 
index to be dependent on prices, incomes but also tastes (Quisumbing and 
Maluccio, 2000). Collective models are further categorized into cooperative models 
and non-cooperative models. In cooperative models, individuals can choose to 
either form a household or not. Individuals form a household based on the premise 
that being in a household generates an economic surplus, which increase utility of 
all members. The division of these gains depends on the bargaining power of the 
individual, usually determined by the `fall-back’ or `treat’ point, which is the 
utility for a member when not in a household. This point is subsequently 
dependent on so-called extra-environment parameters such as divorce laws and 
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customs when marriages are dissolved (Haddad et al., 1997). Non-cooperative 
models rely on the assumption that an individual’s actions are conditional on the 
actions of others implying that not all non-cooperative approaches are Pareto-
efficient. Each individual within the household acts alone and one of the attractive 
features of this model is that income is not pooled, which is consistent with 
findings from many studies (Haddad et al., 1997).  

It is generally assumed that testing whether income is pooled or not can 
demonstrate the validity of the unitary household model in a given context. For the 
unitary model to hold, it should not matter who in the household earns the income 
(or owns the productive assets) or how much each member earns, as all income is 
pooled to maximize the household’s single utility function (Doss, 2013). Hence, if 
income in the hands of one person (e.g. the spouse) has a different effect on 
outcomes than income in the hands of another household member (e.g. the 
husband), the unitary model is rejected. However, it is not always clear in favour 
of what other model it is rejected and some authors argue that rejecting income 
pooling is not sufficient to reject the unitary model (Browning et al., 2006).   

The prevailing model of intra-household allocation of resources in a given 
context is of interest to policy makers for a number of reasons, as discussed by 
Haddad et al. (1997). The most relevant in the context of this chapter is the effect of 
public transfers on household and individual wellbeing. In the context of this 
thesis, which deals with the impact of LEAP 1000 on child health outcomes, the 
prevailing intra-household resource allocation will likely play a significant role in 
the effectiveness of the programme. If policy makers believe in the unitary model 
of the household, the effects of this programme should be unaffected by the 
identity of the beneficiary in the household. But, if the collective model is prevalent 
in this context, the impact of the programme will differ based on which person in 
the household receives the transfer. 

In addition to the model of the family, it is of interest how resources are 
shared among household members, in particular to male and female children and 
whether there is a gender bias in the allocation of resources. Note that this question 
is fundamentally different from the question on what type of economic model fits 
best for households in a given context. The way household resources are 
distributed, can be consistent with all household models discussed above and is 
not a test of the unitary model versus the collective model. For example, if the 
husband and wife both have common preferences (or if one of them is the single 
decision-maker in the household) towards investing more in boys than girls, they 
may follow the unitary household model, but outcomes for boys and girls in terms 
of health and education may differ. Alternatively, in a collective household model, 
both spouses can independently prefer to invest more in children of a particular 
gender if future prospects for one gender are better or if children of one particular 
gender (most often boys) can help in productive activities of the household, raising 
future income for the household. 
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The overall aim of this chapter therefore is to examine (before households 
receive any cash grants), which intra-household dynamics are prevalent. First, it 
aims to examine how household resources are distributed by investigating to what 
extent households respond to changes in household composition, especially the 
addition of a young child, in their household budget, and whether this response is 
different if the additional child is a boy or a girl. Secondly, the chapter uses the 
education of parents as a source of bargaining power to assess how bargaining 
power within the household affects the nutritional status and educational 
achievement of children and whether there are differences between boys and girls. 
This is effectively a test of the unitary versus the collective model of the household. 
The answers to these questions will help to understand what is driving household 
resource allocation and how these intra-household dynamics may affect the 
effectiveness of a cash grant to receiving households.  

In Ghana, boys tend to remain in the household when they grow up, while 
girls go to live with their spouses. The economic returns to investments in 
children’s health and education are therefore greater for boys than for girls, since 
the household is able to reap the benefits of their investments in boys, but not girls 
(Garg and Morduch, 1998). In addition, most communities in Northern Ghana 
follow patrilineal descent, giving more importance to sons as they inherit 
productive assets such as land. On the other hand, dowry received from marrying 
of daughters has traditionally been a way to accumulate wealth for parents in 
patrilineal societies (Berry, 1995). Recent figures from Ghana show that gender 
inequality in outcomes for young children is relatively low. In fact, child mortality 
among children under five years is slightly higher among boys than girls and boys 
are also more likely to be stunted than girls (GSS, GHS and ICF International, 
2015). In terms of education, gender parity has been achieved at the primary and 
junior secondary level, but at the senior secondary level the gender parity index is 
0.94, indicating that more boys than girls attend school at this level (UNESCO 
Institute for Statistics, 2014). Gender gaps in education are also higher in Northern 
Ghana (UNICEF Ghana, 2012). Based on these parameters, it is expected that little 
bias exists in young child investments, whereas for older (school-going) children, 
there may be a pro-male bias. 

Turning to the unitary household model versus the collective model, 
previous research has generally rejected the unitary model (Haddad et al., 1997). In 
Ghana, one study examined the differential effect of mother’s education and 
father’s education on their daughters’ and sons’ height-for-age and found that the 
effect of maternal education is larger for daughters than for sons and the effect of 
paternal education is larger for sons than for daughters (Thomas, 1994). This result 
points towards a collective model of the household, with different preferences 
between spouses. However, this study was conducted on an urban sample, which 
is in contrast to the rural, poor population considered in this chapter. The 
dynamics of rural households may be different, but if anything, it is expected that 
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rural households exhibit a similar model of intra-household dynamics as the urban 
sample in Thomas (1994). This is because also in rural households, fathers may 
want to invest more in boys as they can assist in the income-generating activities of 
the households, whereas mother may prefer to invest in girls. 

The chapter is organized as follows. The next section discusses the data and 
methods. Section 4.3 presents the results of the outlay equivalence analysis and the 
tests for the unitary model of the household. Section 4.4 discusses the implications 
of the findings and section 4.5 concludes. 

4.2 Data and methods 
Data for this study are derived from the baseline survey of the Livelihood 
Empowerment Against Poverty (LEAP) 1000 impact evaluation. The LEAP 1000 
impact evaluation is a longitudinal, mixed-method study implemented by a 
consortium of research partners including UNICEF Office of Research – Innocenti, 
the University of North Carolina at Chapel Hill, the Institute of Statistical, Social 
and Economic Research at the University of Ghana and the Navrongo Health 
Research Centre. Quantitative baseline data was collected between July – 
September 2015 from 2,497 households in five districts in the Northern and Upper 
East Regions. 

The baseline survey consists of a rich number of modules, covering many 
dimensions of household wellbeing. Particularly, it includes a detailed 
consumption module with more than 120 items, modelled after the consumption 
module of the Ghana Living Standards Survey (GLSS), which is the basis for 
welfare analysis in Ghana.26 This chapter uses baseline data only, and so none of 
the eligible households had yet received the transfer. Moreover, a comprehensive 
analysis of baseline characteristics showed that the treatment and comparison 
households are highly similar.27 Thus, we can use the full sample for this chapter. 

Before describing the methods, it is necessary to acknowledge that the data 
used for this chapter are not ideal for an intra-household analysis, since it was not 
specifically designed for such purposes. For example, no individual income was 
collected (e.g. Thomas, 1990) nor ownership of assets assignable to individuals in 
the household (e.g. Quisumbing and Maluccio, 2003, Doss, 2006). Even though the 
data are not perfect, there remain two reliable and complementary methods to 
assess the intra-household resource allocation in the sample, testing whether 

                                                           
 
26 One difference between the LEAP 1000 baseline survey and the GLSS consumption 
module is that the LEAP1000 survey was conducted during one single visit to the 
household, while the GLSS consumption module is based on six weekly visits, at which the 
frequent expenditures for each week are recorded. 
27 For more details on the study design and baseline analysis, see the baseline report 
(UNICEF Office of Research - Innocenti et al., 2016). 



 

94 
 

household exert bias in their behaviour towards boys or girls and whether fathers 
and mothers have different preferences to invest in their sons or daughters. 

4.2.1 Outlay equivalence analysis 

First, this chapter follows the method developed by Deaton (1989), and widely 
used (e.g. Deaton et al., 1989, Haddad and Reardon, 1993, Gibson and Rozelle, 
2004, Parpiev et al., 2012) to test for boy/girl discrimination in resource allocation 
in the sample using outlay equivalence ratios. The intuition behind this technique 
is that the addition of a child in a household, keeping everything else equal, asserts 
a pure negative income effect on exclusive adult goods in the household budget 
(Deaton and Muellbauer, 1986). Adult goods are goods that are exclusively 
consumed by adults, such as alcohol, tobacco and adult clothing. A child will not 
bring in any income but requires household resources such as food and health 
care. If the total household budget is fixed, the household thus needs to readjust 
the household budget, and for example give up spending on adult goods to cover 
expenditures for children. The change in consumption of adult goods provides an 
assessment of the preference of parents. If this change is large, parents are more 
willing to give up spending on exclusive adult goods in favour of their children. 
Disaggregating by sex, it also allows testing whether the response to a male child is 
different from the change in response to a female child. The difference in this 
reaction reveals household preferences regarding the gender of their children.  
 The approach taken in this chapter (the so-called Rothbarth approach) is 
different than studies attempting to estimate the collective model of the household, 
which has gained significant attention in recent years (Browning et al., 2013). The 
main difference is that the Rothbarth approach only allows the estimation of 
resource sharing between unitary parents and children, whereas the full collective 
model can distinguish sharing between women, men and children. However, both 
methods rely on valid and exclusive adult goods for identification of resource 
shares within the household. In addition, in a validation exercise both methods 
perform similarly when compared to observed private consumption in the 
household (Bargain et al., 2018). Since this chapter is not concerned with sharing 
between adult men and women, the Rothbarth approach is sufficient to estimate 
gender bias for children in the household. 

To operationalize this technique, we estimate the following parametric 
Engel curve: 

�� = ���
� = �� + �� ln ��

�� + �� ln(�) + � ��� ���
� �

���

���
+ �� ∙ ! + "� (4.1) 
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This formula relates the share of expenditure on adult good i, ��� = �#$#
% �, to the 

natural logarithm of total expenditure per capita �ln �%
&��.28 Household composition 

is modelled through the natural logarithm of household size (ln(n)) and the ratios 
(nj/n) of each sex/age group. Following Deaton (1989), there are eight age/sex 
groups: 0 – 4 years, 5 – 14 years, 15 – 55 years and 55+ years for both males and 
females. These age groups are useful because 0 – 4 year old children are considered 
infants, while 5 – 14 year olds are of school-going age. We exclude one group 
(females 55+) to avoid perfect multicollinearity among the age/sex groups. Vector z 
includes additional control variables, in this case district dummies. In line with the 
survey set-up, standard errors of the Engel curve estimation are clustered at the 
community level. Given equation 4.1, the outlay equivalence ratio '�(  for good i 
and sex/age group r can be computed as follows (Deaton, 1989): 

'�( = (�� − ��) + ��( − ∑ ���+��/�-�
���

�� + ��
 (4.2) 

All parameters in this equation are described above. Equation 4.2 uses the 
point estimates i, i, and ir from the Engel curve estimation, and replacing wi and 
the nj/n ratios by their values at the sample mean. Formulas for calculating 
standard errors for the ratios are provided in Deaton (1989) and by Deaton et al. 
(1989) and are estimated with the delta-method utilizing Stata’s nlcom command. 

In short, '�(  measures the effect of an additional person of type r on 
demand for good i, expressed as the % change in expenditure per person that 
would have been necessary to produce the same effect on demand. For example, if 
r is the number of boys 0 – 4 years old, and good i is adult clothing, a '�(  of -0.2 
means that the addition of a young boy to the household exerts a similar effect on 
the demand for adult clothing as a 20 percent reduction in per capita household 
expenditures. 

Deaton’s outlay equivalence method is criticized by some because in 
certain cases where pro-male bias is expected, the method fails to reveal any 
significant bias towards boys (Gibson and Rozelle, 2004, Kingdon, 2005). Examples 
include Bangladesh (Ahmad and Morduch, 1993), India (Case and Deaton, 2003, 
Fuwa et al., 2006, Subramanian and Deaton, 1991), Pakistan and Taiwan (Deaton, 
1997). Reasons proposed for the failure of the method include the relatively low 
share of valid adult goods in households budgets and the fact that some adult 

                                                           
 
28 The lumpiness of expenditures for certain goods and/or measurement error in the 
consumption of a good are potential issues with this estimation technique. Instrumental 
variables such as income or local wages are potential solutions, but such measurements 
were not collected for this survey. 
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goods, such as tobacco and alcohol, are addictive and might therefore not respond 
well to an addition of children in the household (Strauss et al., 2000). In addition, 
while Deaton’s method is useful to examine household responses to additional 
children by gender, it is unable to uncover if there are different preferences between 
father and mother to make investments in their sons or daughters. Therefore, this 
chapter also employs an alternative test to examine intra-household preferences, as 
a complement to Deaton’s outlay equivalence analysis. The specifics of this test are 
discussed next. 

4.2.2 Testing for common preferences  

The second technique uses education of the mother and father as a source of 
bargaining power in the household, to test whether educational and nutritional 
outcomes of girls are different from boys (Thomas, 1994, Quisumbing and 
Maluccio, 2000). Individuals with more human capital as a result of more schooling 
are more likely to own a larger share of the household resources and therefore 
household decisions are more likely to reflect their preferences (Malapit et al., 
2019). Hence, if the effect of father’s or mother’s education is different for their sons 
than daughters, then this provides evidence of different preferences between 
husbands and wives pointing to non-unitary household models. 

This technique is operationalized by estimating the following regression 
(Quisumbing and Maluccio, 2000): 

.�� = �/ + ��0	�� + �102� + �304� + �56�� ∙ 02� + �76�� ∙ 04� + 8�� (4.3) 

With Eij the educational outcome of child i in household j, Xcij representing 
child characteristics (age, age squared and sex); Xfj and Xmj are father’s and 
mother’s educational achievement (in years of completed education) and are 
considered exogenous;29 Gij is a dummy indicator for female child and eij is the 
error term. We use the deviation from the cohort mean as educational outcome, i.e. 
.��	 = 9��	 − .	:::, with Sijc schooling in years for child i aged c years old, and .	::: is the 
mean years of schooling for children aged c years. The advantage of this deviation 
is that it is not censored at zero, and better resembles a normal distribution which 
works better with an OLS regression. Thus, equation 4.3 can be estimated using 
OLS on the entire sample of children of school-going age (6 – 17 years), and on the 
subsample of children in households with two or more children, using family fixed 
effects (FE) to control for family unobservables. However, if outcomes are affected 
by individual heterogeneity, a random effects (RE) model is more appropriate. We 

                                                           
 
29 Parental education is assumed to be completed before marriage and childbearing so there 
is no contemporaneous relation between this measure and the error term in the equation. 
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test for OLS versus RE by using a Lagrange Multiplier (LM) test, and FE versus RE 
using a Hausman test.  

Secondly, we use individual educational expenditure as educational input. 
This measure seeks to quantify the current investments parents make in the 
education of their children. Since this indicator is heavily skewed with a few large 
outliers, we transform this variable using the inverse hyperbolic sine: log (>� +
(>� 1 + 1)� 1@ ). The benefit of this transformation is that its interpretation is similar as 
a normal log transformation, but values equal to zero in the source variable (yi) are 
also defined and not dropped in the analysis (Burbidge et al., 1988). Standard 
errors in all the above analysis are again clustered at the community level. 

Next, we use the same technique to test for different preferences using 
nutritional status among children under five: 

A�� = �/ + ��0	�� + �102� + �304� + �56�� ∙ 02� + �76�� ∙ 04� + 8�� (4.4) 

With Nij being nutritional status, measured by height-for-age z-score 
(HAZ) and all other parameters as described above. Since z-scores are 
standardized, they resemble a standard normal distribution and equation 4.4 can 
be simply estimated with OLS. We also disaggregate this analysis by age group (< 
23 months and ≥ 24 months).  
 Finally, we use equation 4.4 to examine a measure for nutritional inputs as 
a more current indicator for investments in the nutrition of children. More 
specifically, we use an index composed of indicators for breastfeeding, dietary 
diversity and meal frequency with a score ranging from zero to six, with higher 
scores indicator better practices (Ruel and Menon, 2002).30 This indicator is then 
standardized against the sample mean. 

4.3 Results 

4.3.1 Outlay equivalence ratios 

The first task in the outlay equivalence analysis is to establish a reliable set of adult 
goods. Theoretically, there are several potential candidates. Most commonly used 
in the literature are alcohol and tobacco, adult clothing and footwear, recreation, 
meals outside the home (e.g. Deaton, 1989), but also personal care, transport and 
health (Deaton et al., 1989, Parpiev et al., 2012) or gambling (Gibson and Rozelle, 
2004). In the LEAP 1000 baseline data, there are seven potential candidates: tobacco 
& alcohol, adult clothing & footwear, recreation, adult health expenditures, adult 
education expenditures, transportation & communication, and meals outside the 
home. Health and education expenditures are collected at the individual level and 

                                                           
 
30 A full description of the construction of this indicator is given in Appendix B of Chapter 5. 
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can thus be easily assigned to adults or children. The mean budget shares for each 
of these categories and the total share of all candidate adult goods are presented in 
Table 4.1. Health expenditures constitute the largest share of the adult goods in the 
household budget at 5.4 percent, followed by transportation and communication 
expenses (1.6 percent). Clothing and recreation both represent a share of 1.1 
percent in the household budget and the remaining categories are all less than 1 
percent.31 In total, these seven candidate adult goods are more than 10 percent of 
the total household expenditures. 

The demographic composition of the households in the sample reflects the 
targeting criteria for the LEAP 1000 cash transfer programme. Households are 
relatively large with more than six members on average and a large share of young 
children (13.4 percent for boys 0-4 years and 13.5 percent for girls 0-4 years). There 
are also few elders in the households and many members of reproductive age. In 
addition, the total per capita expenditure of the households in the sample points to 
significant poverty, with an average per capita expenditure of just under 78 cedi 
per month, which translates to roughly US$ 0.63 per capita per day.32  

The results of the outlay equivalence analysis are presented in Table 4.2. In 
theory, the outlay equivalence ratios for children should be negative, as the 
addition of a child to the household is hypothesized to have a pure negative 
income effect on valid adult goods. Indeed, the ratios are negative for all adult 
goods for children 0 – 4 years old. For older children 5 – 15 years old, the ratios are 
negative for 11 of 16 cases. For tobacco and alcohol, education expenditures and 
meals outside the home (girls only), the ratios are positive, though not significantly 
different from zero. For education and meals outside the home, it is plausible that 
children in this age range can benefit as well from expenditures on these items. 

For girls 0 – 4 years old, the outlay equivalence ratio for all adult goods is 
0.52, which is significantly different from zero. This ratio implies that the addition 
of a young girl to the household exerts a similar effect on the demand for adult 
goods as a 52 percent decrease in total per capita household expenditures. The 
ratio for girls in this age range is also larger (more negative) than the ratio for boys. 
The outlay equivalence ratios for older children are of similar magnitude for both 
sexes, and both are not significantly different from zero. 

 
  

                                                           
 
31 There are many instances where the household reported zero expenditure on various 
adult goods, which may affect the estimation. However, only 11 percent of households 
reported zero spending on all adult goods combined.  
32 The exchange rate during data collection (September 2015) was: GH₵ 1 = US$ 0.2448.   
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Table 4.1, Descriptive statistics (means and standard deviations) of variables 

used in the outlay equivalence analysis (Ghana LEAP 1000) 

 Mean SD 
Budget share tobacco and alcohol 0.002 0.015 
Budget share adult clothing 0.011 0.017 
Budget share recreation 0.011 0.033 
Budget share adult health expenditures 0.054 0.111 
Budget share adult educational expenditures 0.007 0.030 
Budget share transportation and communication 0.016 0.042 
Budget share meals outside the home 0.001 0.008 
Budget share all candidate adult goods 0.103 0.128 
Household size 6.605 2.603 
Log of household size 1.818 0.374 
Per capita household expenditures 77.925 55.859 
Log of per capita household expenditures 4.151 0.639 
Share of male children 0-4 years 0.134 0.128 
Share of female children 0-4 years 0.135 0.126 
Share of male children 5-14 years 0.129 0.134 
Share of female children 5-14 years 0.121 0.126 
Share of male adults 15-55 years 0.185 0.105 
Share of female adults 15-55 years 0.236 0.096 
Share of male adults 55+ years 0.026 0.061 
Share of female adults 55+ years 0.034 0.070 
Number of male children 0-4 years 0.833 0.774 
Number of female children 0-4 years 0.845 0.770 
Number of male children 5-14 years 0.967 1.093 
Number of female children 5-14 years 0.898 1.020 
Number of male adults 15-55 years 1.175 0.762 
Number of female adults 15-55 years 1.491 0.773 
Number of male adults 55+ years 0.176 0.386 
Number of female adults 55+ years 0.220 0.434 
Observations 2,497  

 
For adults, the equivalence ratios could go either way. For adults aged 15 – 

55 years, 12 of the ratios are positive while four are negative. The largest ratio is for 
education expenditures, which makes sense as the younger part of this age group 
may still be in school. They would also be more likely to be in secondary or tertiary 
education, which carries higher costs than primary school. The outlay equivalence 
ratios for total adult goods for both males and females are positive and significant, 
and very similar at 0.57 for males and 0.58 for female. There is a higher number of 
negative ratios for older adults, 10 out of 16. For elderly females, the ratio for all 
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adult goods is positive and significantly different from zero, but about half the size 
of the ratio for prime-aged adults. This is particularly driven by a positive ratio on 
educational expenditures for adults, which may seem strange. A potential 
explanation could be that older females are more supportive of the secondary 
education of older children in the household. 

The next step is to test for the equality of π-ratios between males and 
females. A simple F-test of the equality of the coefficient in the Engel curve 
estimation, is sufficient to test for any discrimination between boys and girls in the 
household (Deaton, 1989). The results of this exercise are presented in Table 4.3. 
Equality of the π-ratios is accepted in all but one case: the ratios of adult education 
expenditures when all four groups of children are considered. All in all, there is 
very little evidence that any boy-girl discrimination exists among households in 
the LEAP 1000 sample. 

The final step in this analysis is to test whether the adult goods in the 
analysis are valid or exclusive adult goods. Deaton (1989) proposes a test of 
separability with the basic idea that the number of children will affect the total 
expenditure on adult goods, but not the allocation within adult goods, given 
expenditure on adult goods. This can be tested by regressing the expenditure on 
each adult good on total expenditure on adult goods and the number of household 
members in the various age and sex groups. If these goods are truly adult goods, 
the age and gender of the children should have no effect in this regression, i.e. the 
combined effect of their coefficients is zero, which can be tested by an F-test after 
the regression. As Deaton (1989) discusses, there could be a problem with 
regressing the expenditure of one adult good on total expenditure on adult goods 
due to simultaneity bias, in a context where adult goods only constitute a minor 
share of total expenditures, as is the case here. The solution is to estimate a two-
staged model, using total household expenditure as an instrument for total 
expenditure on adult goods in the first stage. 

The F-tests are expected to be insignificant (accepting the hypothesis that 
their combined effect is not different from zero) for children, but not necessarily for 
adults. As depicted in Table 4.4, this hypothesis is accepted for six out of seven 
goods for children 0 – 4 years and six out of seven goods for children 5 – 14 years. 
When combining the two age groups, there are three rejections (at the 10 percent 
level). This is partly due to the difference in π-ratios for adult education and health 
expenditures which, as argued above, may benefit older children but not younger 
children. All in all, there is no overwhelming evidence that the choice of adult 
goods is incorrect. 

As a robustness check, the analysis is also conducted for small and large 
households separately, using the median household size of six members as a cut-
off. Especially in larger households with more children, parents may need to make 
stronger trade-offs and gender bias could be more easily detectable. Results (not 
shown) are not substantially different from the results presented here. 
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In sum, the outlay equivalence analysis shows that as expected, most of the 
ratios for children are negative, but very few are significantly different from zero. 
One notable exception is the outlay equivalence ratio for all adult goods for girls 0 
– 4 years old. This ratio implies that an additional female child 0 – 4 years old in 
the household is like a reduction in the demand for adult goods equivalent to a 52 
percent decrease in per capita expenditures. This effect is within a range of effects 
found in the literature, for example -22 percent for girls 0 – 4 years old in Ivory 
Coast, -63 percent and -23 percent for girls aged 0 – 2 and 3 – 4 years old 
respectively in Thailand (Deaton, 1989) and -34 percent for girls 0 – 6 years old in 
Papua New Guinea (Gibson and Rozelle, 2004). None of the ratios is significantly 
different between male and female children, suggesting that there exists no 
systematic bias towards either sex in the LEAP 1000 sample. Outlay equivalence 
ratios for prime-age adults are predominantly positive, and significant in the case 
of education and all adult goods. For older males, none of the ratios are 
significantly different from zero, but the addition of an older female in the 
household, results in increased expenditures on health, education and meals 
outside the home, and a reduction in expenditures on alcohol and tobacco, 
recreation and transportation and communication. Also, in the case of adults, none 
of the ratios differs significantly by gender. 
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4.3.2 The effect of parental education on educational achievement and 

nutritional status of sons and daughters 

This section presents the results from the analysis using parental education as a 
proxy for bargaining power in the household. If educational achievement of the 
father (mother) has a larger effect on the education and/or nutrition of their sons 
(daughters), this would be suggestive of non-common preferences within the 
household. Table 4.5 lists the variables used in the analysis on educational 
achievement of children. Only children of normal school age are used in the 
analysis, and to test whether there are any different results by primary and 
secondary education, the sample is also split into primary school aged children (6 – 
11 years) and secondary school aged children (12 – 17 years). Only households that 
have two or more children in the relevant age range are included to allow the 
estimation of a household fixed effects model comparing children within the same 
household. Recall that the analysis uses two educational indicators. First, the 
deviation from the cohort mean, which is a measure of how well a child is doing 
compared to peers of his or her age. The mean of this variable is, as it should be, 
zero. The second indicator is an input indicator, educational expenditure. This 
measure attempts to identify the actual inputs parents invest in their children. 
Parents spend on average 60 GH₵ on educational costs during a school year, and 
secondary education carries more costs than primary education. The educational 
attainment of parents is poor, with mothers having completed on average 0.34 
years of schooling. The number is more than double for fathers, but still on average 
less than one year of schooling. In only 5 percent of the cases, the mother has 
achieved a higher level of education than the father.  

Tables 4.6 (deviation from cohort means) and 4.7 (expenditures) present 
the results with respect to individual educational outcomes and inputs. 
Educational achievement as measured by deviation of the cohort mean seems to 
increase with higher levels of paternal education, and this effect is particularly 
strong among older children (12 – 17 years). This main effect is significantly 
different between fathers and mothers in the total sample of children (at the 10 
percent level), but not in any of the subgroups. The interaction effect between 
mother’s education and the daughter dummy is positive and significant in the 
younger cohort, suggesting that girls with better educated mothers do better 
relative to children of the same age. However, when accounting for the total effects 
of parental education, the effect of father’s education is not significantly different 
from the effect of mother’s education.  
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Table 4.5, Variables used in the analysis on educational outcomes 

Variable 
All children 6 - 

17 years 
Children 6 - 

11 years 
Children 12 - 

17 years 
 Mean SD Mean SD Mean SD 
Education (deviation from 
cohort mean) 

0.00 1.58 0.00 0.95 -0.07 2.52 

Educational expenditures 
(GH₵) 

60.04 98.28 50.33 72.60 76.74 136.77 

Educational expenditures 
(transformed) 

3.25 2.29 3.11 2.25 3.30 2.46 

Sex = Female 0.47 0.50 0.46 0.50 0.46 0.50 
Age in years 10.17 3.13 8.28 1.72 14.10 1.72 
Age in years squared 113.18 68.49 71.59 29.04 201.91 49.30 
Education of mother in 
years 

0.34 1.53 0.37 1.63 0.23 1.25 

Education of father in 
years 

0.92 2.79 0.91 2.74 0.87 2.88 

Mother has higher 
education than father 

0.05 0.21 0.05 0.21 0.03 0.18 

Observations 3,298 1,941 677 
 

Also, in the fixed effects regressions, there does not seem to be any 
indication of preferences towards boys or girls. None of the coefficients of the 
interaction terms between the female dummy and parental education is statistically 
significant. In addition, the difference between the effect of mother’s education and 
father’s education is not significant. The Hausman test rejects the random effects 
model in favour of the fixed effects model in all cases.  

Table 4.7 reports results on educational expenditures. As expected, older 
children require more educational expenditures, consistent with the idea that 
schooling becomes more expensive in higher grades. Both maternal and paternal 
schooling is associated with higher expenditures on children, suggesting that 
better educated parents spend more on the education of their children. The 
interaction effects are mostly insignificant, except in two cases of the FE models. 
For secondary school aged children, there is a negative interaction effect of 
mother’s education with the female dummy, suggesting that more educated 
mothers spend less on their older daughters. The total effect of mother’s education 
is not significantly different from the effect of father’s education though. For 
younger children, more educated fathers tend to spend more on daughters of 
primary school age, and this effect is significantly different from the effect of 
mother’s education. 
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As a sensitivity check, a dummy is included in the regression indicated 
whether the mother has achieved a higher level of education than the father. In 
addition, an interaction between this dummy and the daughter dummy is 
included. If education is a good proxy for bargaining power in the household, a 
mother with higher education than her spouse should be able to better exert her 
preferences and allocate resources accordingly (Thomas, 1994). This dummy is not 
significant in all models (Tables S4.1 and S4.2 in the Appendix to this chapter). In 
the fixed effects regressions, however, the interaction between the daughter 
dummy and whether the mother has higher education than the father, is negative 
and significant. This suggests that mothers prefer to invest less in their daughters if 
they have higher education than their spouses. In the disaggregated age groups, 
the effect is still negative but not significant. In addition, the total effect of mother’s 
education versus father’s education is not significantly different in any of the 
models. For educational expenditures, the same applies. The dummy and the 
interaction term are not significant in any of the models. In addition, the significant 
difference between the effect of father’s and mother’s education for the younger 
age group disappears.  

Finally, the analysis is conducted using dummy indicators for parental 
indicators rather than years of education to account for the potential non-linear 
relation of parental education with educational achievement of children. Due to the 
low levels of parental education, a dummy is created equal to one if the parent had 
any schooling, and equal to zero if the parent never went to school. Results are 
presented in Appendix Tables S4.3 and S4.4 and some interesting patterns emerge 
from this analysis. First, it is confirmed that children of better educated fathers 
perform better in school because the dummy indicator for fathers having attended 
school is positive and significant in the full age group and the older cohort. In the 
older age group, the interaction between the daughter dummy and mother’s 
education is negative and significant, while it is positive and significant for father’s 
education. This suggests that daughters of better educated mothers are worse off 
compared to children of their age, while daughters of better educated fathers are 
better off. The effect of parental education is significantly different between fathers 
and mothers in the older age group. Note that in this analysis, the random effects 
model is preferred over the fixed effects model and OLS, but the results are quite 
consistent across the different specifications.33 

In terms of educational expenditures, similar findings emerge as well. 
Parents who attained at least some schooling tend to spend more on the education 
of their offspring. Again, the interaction effect of father’s education with the female 

                                                           
 
33 Including the dummy for mothers who have higher educational achievement than fathers, 
does not change these results substantially (results not shown but available upon request). 
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dummy is positive and significant for the younger age group, however, this effect 
is not significantly different from the effect of mother’s education in this analysis. 

This effect on educational achievement for the older cohort of children is 
perhaps better illustrated in Figure 4.1, which plots the predictions of schooling 
(measured as deviation from the cohort mean) with their estimated confidence 
intervals under four scenarios, disaggregated by sex of the child. In households 
where both parents have achieved some schooling (first row of the graph) the 
predicted effect for boys is significantly positive, while that for girls is insignificant. 
The second row shows that in households where the mother has gained some 
education, but the father hasn’t, the predicted effects on girls are negative, while 
the effect for boys in such households are close to zero. In contrast, girls who have 
a father with some schooling and a mother with no schooling, are predicted to 
have completed more years of schooling compared to their peers of the same age. 
For boys in such households this effect is not different from zero. The analysis in 
Table S4.3 shows that these effects of parental education on boys are significantly 
different from the effect on girls. However, the analysis in Table S4.4 revealed that 
differences in inputs (expenditures) cannot explain these differences, and therefore 
other mechanisms are probably at stake here.  
 
Figure 4.1, Prediction of schooling by maternal and paternal schooling, 

disaggregated by sex (with 95% CI) 

Note: only children aged 12 – 17 years old are included in the graph 
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Table 4.6, Effects of husband’s and wife’s human capital on children’s 

education, deviation from cohort means 

 (1) (2) (3) (4) (5) (6) 

 
Children 6 - 17 

years 
Children 6 - 11 

years 
Children 12 - 17 

years 
 

OLS  
Fixed 
effects 

OLS  
Fixed 
effects 

OLS  
Fixed 
effects 

Child characteristics     

Sex = female 0.050 0.017 0.011 0.030 0.111 0.066 
 (0.061) (0.070) (0.054) (0.063) (0.215) (0.209) 
Age in years -0.023 -0.002 -0.030 0.104 -0.221 0.598 
 (0.077) (0.072) (0.111) (0.112) (1.153) (1.064) 
Age in years 
squared 

0.001 0.001 0.002 -0.005 0.008 -0.021 
(0.004) (0.004) (0.007) (0.007) (0.041) (0.038) 

Parental education     

Maternal schooling 
in years 

-0.007  -0.014  0.041  
(0.016)  (0.011)  (0.099)  

Paternal schooling 
in years 

0.036**  0.013  0.135***  
(0.015)  (0.012)  (0.041)  

Interaction term       

Female x mother's 
education 

0.022 -0.004 0.051** 0.028 -0.090 -0.161 
(0.026) (0.026) (0.021) (0.024) (0.122) (0.124) 

Female x father's 
education 

-0.005 0.004 0.004 0.022 -0.021 0.061 
(0.017) (0.021) (0.017) (0.020) (0.051) (0.047) 

F-test on main effects (p-value) 

Father's schooling = 
Mother's schooling 

0.082  0.173  0.406  

F-test on total effect (p-value) 

Father's schooling = 
Mother's schooling 

0.534  0.381  0.179  

F-test on interaction effect (p-value) 

Father's schooling = 
Mother's schooling 

 0.811  0.833  0.114 

       

FE vs. RE (p-value)  0.006  0.019  0.075 
RE vs. OLS (p-value)  0.000  0.000  0.000 
       

R-squared 0.022  0.023  0.045  
Observations 3,298 3,298 1,941 1,941 677 677 
Notes: Cluster-robust standard errors reported in brackets. * p < 0.1 ** p < 0.05 *** p < 0.01 
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Table 4.7, Effects of husband’s and wife’s human capital on children’s 

educational expenditures (inverse hyperbolic sine transformed) 

 (1) (2) (3) (4) (5) (6) 

 
Children 6 – 17 

years 
Children 6 – 11 

years 
Children 12 – 17 

years 

 OLS 
Fixed 
effects 

OLS 
Fixed 
effects 

OLS 
Fixed 
effects 

Child characteristics     
Female 0.052 -0.031 -0.037 -0.050 0.050 0.123 
 (0.084) (0.096) (0.111) (0.116) (0.221) (0.266) 
Age in years 0.719*** 0.776*** 0.570* 0.846*** 0.956 1.832 
 (0.094) (0.086) (0.298) (0.228) (1.168) (1.225) 
Age in years 
(squared) 

-0.030*** -0.033*** -0.020 -0.037*** -0.039 -0.070 
(0.004) (0.004) (0.018) (0.014) (0.041) (0.043) 

Parent's education       
Mother's education 
in years 

0.115***  0.115***  0.104*  
(0.025)  (0.029)  (0.060)  

Father's education 
in years 

0.081***  0.065**  0.151***  
(0.027)  (0.029)  (0.038)  

Interaction term       
Female x mother's 
education 

-0.018 -0.055 -0.020 -0.037 -0.106 -0.194** 
(0.041) (0.035) (0.044) (0.028) (0.135) (0.088) 

Female x father's 
education 

0.000 0.010 0.036 0.061** -0.066 -0.068 
(0.026) (0.024) (0.038) (0.028) (0.057) (0.048) 

F-tests on "main effects" (p-value) 
Father's schooling = 
Mother's schooling 

0.425  0.309  0.496  

F-test on equality of total effects (p-value) 
Father's schooling = 
Mother's schooling 

0.781  0.936  0.613  

F-test on interaction terms with daughter dummy (p-value) 
Father's schooling = 
Mother's schooling 

 0.148  0.034  0.224 

       

FE vs. RE (p-value)  0.001  0.005  0.279 
RE vs. OLS (p-value)  0.000  0.000  0.000 
       

Observations 3,298 3,298 1,941 1,941 677 677 
Notes: Cluster-robust standard errors reported in brackets. * p < 0.1 ** p < 0.05 *** p < 0.01 
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The final analysis in this chapter to examine intra-household dynamics 
uses nutritional status of young children as an outcome. The key indicator for long-
term nutritional status is height-for-age (HAZ), which reflects cumulative growth. 
It is widely recognised that children all over the world have the same growth 
potential in early childhood, given the right conditions, such as adequate feeding 
and low exposure to infectious diseases (WHO and Onis, 2006). Since this chapter 
is interested in differences in intra-household preferences, deviations from normal 
growth best reflect such preferences because such deviations represent former 
investment decisions in children. Table 4.8 presents the key variables used in this 
analysis. Children’s raw heights are converted to z-scores using the WHO growth 
reference tables (WHO Multicentre Growth Reference Study Group and Onis, 
2006). The mean z-score for all children in the sample is -1.25 indicating that the 
average child in the sample has a growth deficit of 1.25 standard deviations 
compared to the median of a healthy reference population from the WHO 
standards. The infant and young child feeding (IYCF) index also underscores the 
poor feeding practices in our sample, with an average score of 3.23 out of the 
maximum of six points. Education of the parents is again low, with mothers having 
completed on average less than one year of schooling, and fathers nearly 1.5 years. 
The analysis includes only children living in households where at least two 
children in the age group are present. A similar statistical procedure is conducted 
as with the educational analysis above: OLS with robust standard errors, and 
subsequently a fixed effects and random effects model. The analysis is 
disaggregated by age group, with the cut-off at 24 months. Note however, that the 
number of observations drops drastically when disaggregating by subgroup, as the 
analysis requires two children of the same age group in the household for the FE 
models.  

The results of the analysis on HAZ are presented in Table 4.9. The main 
effect of father’s education on HAZ is positive, and statistically significant in two 
of the three OLS models. For example, an additional year of paternal education is 
associated with an increase of nearly 0.1 SD in HAZ for the older age group. The 
difference in the main effect of paternal and maternal education is significant in 
both subsamples disaggregated by age. The total effect of paternal education is also 
significant different in all groups. The Hausman tests indicate that with respect to 
HAZ, a random effects approach is preferred over a fixed effects model. This is an 
indication that individual heterogeneity plays a bigger role in the determination of 
height-for-age. In the RE models, the total effect of paternal education is 
consistently larger and statistically significantly different from maternal education. 
This suggests that daughters from higher educated fathers are better-off compared 
to sons. The different effect of maternal versus paternal schooling is perhaps again 
better illustrated in a graph. Figure 4.2 plots the linear prediction of HAZ (using 
the estimates from the preferred RE model) for all values of paternal and maternal 
schooling, disaggregated by sex. The left graph shows that HAZ of girls is 
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predicted to decrease when maternal schooling increases, while the line of boys is 
flat. For paternal schooling (right graph), the predicted value of HAZ increases for 
girls with higher levels of paternal schooling. The results in Table 4.9 show that 
this effect on girls is significantly different between fathers and mothers. 

 
Table 4.8, Variables used in the analysis on nutritional outcomes 

Variable 
All children 4 - 

59 months 
Children 4 - 23 

months 
Children 24 - 59 

months 
 Mean SD Mean SD Mean SD 
Height-for-age z-score -1.25 1.70 -1.18 1.90 -1.68 1.40 
IYCF index 3.23 1.36 3.83 1.52 2.84 1.20 
IYCF index 
(standardized) 

-0.04 0.98 0.39 1.10 -0.32 0.87 

Female 0.50 0.50 0.51 0.50 0.48 0.50 
Age in months 28.47 17.85 12.20 5.17 41.85 10.24 
Age in months squared 1128.97 1065.73 175.37 132.50 1855.88 841.03 
Education of mother in 
years 

0.78 2.21 0.96 2.72 0.42 1.60 

Education of father in 
years 

1.35 3.15 1.56 3.59 0.56 1.97 

Mother higher 
education than father 

0.10 0.30 0.07 0.26 0.07 0.26 

Observations 1,638 134 326 
 
Again, several sensitivity checks are performed. Including the dummy 

identifying mothers with higher education than fathers does not change the results 
substantially (Table S4.5 in the Appendix). However, using dummies for parental 
education instead of years of education, results in the loss of significance of the 
effect of father’s education on HAZ. This could be because the effect of paternal 
education only kicks in after several years of education (i.e. the intensive margin), 
rather than at the extensive margin of whether the father ever went to school or 
not. 

When we look at inputs (infant and young child feeding), we find no 
differential effects of father’s education and mother’s education in the full sample 
(Table 4.10). In the younger subsample however, we find a negative main effect of 
mother’s education (-0.12 SD) and a positive main effect of father’s education (0.09 
SD) on IYCF and this difference is significant at the 5 percent level. The interaction 
terms are both insignificant, but the total effect difference between father’s and 
mother’s education is still significantly different. This again suggests that 
daughters of better educated fathers are better off, especially when they are very 
young. For the older subsample, the interaction effect for mother’s education is 
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negative and significant (-0.09 SD in the RE model), but the overall effect is not 
different between mother’s and father’s education. For the younger subsample, 
including the dummy for mothers with higher education than their spouses 
removes the significant difference for the total effect, but the difference in the main 
effect remains significantly different (Table S4.7, columns 4-6). The difference in the 
younger age group also remains significant when we use dummies for parental 
education rather than years (Table S4.8, columns 4-6). For the older age group, the 
main effect of mother’s education (any schooling) is positive and significant, and 
significantly different from the effect of paternal education in this specification 
(Table S4.8, columns 7-9). However, there is no significant difference in the total 
effect. 

We plot the predictions from this last model again to illustrate this effect 
(Figure 4.3). For young girls (right panel), their score on the IYCF index is large 
and positive when their father has some schooling and their mother none (second 
bar from below). But the prediction on the IYCF index is significantly lower and 
negative in case their mother has attained some schooling, while the father has 
none (third bar from below). This corroborates the findings on HAZ from above 
and shows that particularly in the first years of life, fathers, rather than mothers, 
might show a stronger preference to invest in the nutrition of their daughters. 
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Figure 4.3, Predictions of IYCF index by maternal and paternal schooling, 

disaggregated by sex (with 95% CI) 

Note: this graph includes the younger children (4-23 months) only 
 

4.4 Discussion 
The aim of this chapter was to identify the prevailing intra-household dynamics in 
the sample of LEAP 1000 households before receiving any cash grants. Intra-
household dynamics likely play a role in the effectiveness of the cash transfer and 
how it may impact child and household wellbeing. For example, cash in the hands 
of women is often thought to be invested in children whereas cash in the hands of 
men is not. This is the reason why many cash transfer programmes around the 
globe are targeted to women (Kabeer, 1999). This chapter assessed the intra-
household dynamics using two complementary methods: outlay equivalence 
analysis and a test for common preferences between husband and wife. The 
reasoning behind the outlay equivalence analysis is that the addition of a child to a 
household exerts a pure negative income effect on a set of valid adult goods. If the 
response of the household in terms of reduced expenditure on adult goods differs 
between male and female children, then this can be interpreted as bias towards one 
of the sexes. The analysis in this chapter shows, however, that there is little 
evidence of systematic bias towards boys or girls as indicated by the insignificant 
difference between the π-ratios of boys and girls. This is not entirely surprising as 
in other countries in sub-Saharan Africa, no gender bias was found in Côte d’Ivoire 
(Deaton, 1989) and Burkina Faso (Haddad and Reardon, 1993) using similar 
methods. 

However, Deaton’s outlay equivalence method is criticized by some 
because in certain cases where pro-male bias is expected, the method fails to reveal 
any significant bias towards boys (Gibson and Rozelle, 2004). Reasons proposed 
for the failure of the method include the relatively low share of valid adult goods 
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in households budgets and the fact that some adult goods, such as tobacco and 
alcohol, are addictive and might therefore not respond well to an addition of 
children in the household (Strauss et al., 2000).34 The total share of adult goods in 
the current analysis (10.3 percent), however, is quite large in comparison to other 
studies and nearly as large as in the study of Gibson and Rozelle (2004) at 12.3 
percent, who find significant pro-male bias in Papua New Guinea and larger than 
in the study by Fuwa (2014) at 7 percent, who finds significant bias towards older 
girls (5 – 15 years) in the rural Philippines. Thus, the low share of adult goods in 
the total household budget does not seem to be a restricting factor for finding 
insignificant effects in this analysis. 

To further test the dynamics of intra-household allocation, this chapter 
employed a complementary test of the unitary versus collective model by using 
parental education as a source of bargaining power in the household. This 
approach tests whether the effect of mother’s education on daughter’s educational 
attainment and nutritional status is different from the effect of father’s education 
on daughters, and similarly for sons. The results of this analysis show that there is 
some evidence that fathers have a stronger preference to invest in daughters than 
mothers. More specifically, girls of secondary school age (12 – 17 years) seem to 
benefit from living in a household where the father has received some form of 
formal education compared to boys. In contrast, similar girls in household where 
only the mother completed some formal schooling, are worse off compared to 
boys. This preference is not explained, however, by the amount of educational 
expenditure invested in their children.  

Similar findings emerged from the analysis using nutritional status as 
outcome. More years of maternal schooling is associated with lower HAZ for girls, 
while higher paternal schooling is positively related to HAZ for girls. The effects of 
father’s education on HAZ are further corroborated by similar findings on 
nutritional inputs (infant and young child feeding practices), especially when girls 
are still young. It is interesting to note that these effects appear to be driven by the 
construction of the schooling indicators for parents. While the analysis on 
educational outcomes finds primarily significant effects when the educational 
attainment of parents is coded as a dummy variable, indicating none versus some 
schooling, the effects on nutritional status (HAZ) only appear when schooling is 
measured in years. This could be an indication that effects on education are driven 
by the extensive margin of schooling (any schooling), while the effects on nutrition 
are driven by the intensive margin (number of years) of schooling. This is relevant 
for policy because it helps to understand what works better in terms of educational 
policy: getting more people into school or making sure that those in school stay in 

                                                           
 
34 Note that this could also be the reason why the π-ratios for older children in Table 4.2 
using tobacco and alcohol were positive as opposed to the expected negative. 
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school for a longer period. The findings above suggest that both policies have 
different effects on the next generation. 

The suggestive result that fathers, as opposed to mothers, seem to be more 
inclined to invest in daughters is somewhat surprising. Previous research in urban 
Ghana found the opposite: fathers are more interested to invest in their sons, while 
mothers have a preference to invest in their daughters (Thomas, 1994). The 
findings are also in contrast with results that show that higher women’s status is 
generally associated with improved nutritional status of children (Maffioli et al., 
2009, Smith et al., 2003). However, these studies have not focused on the difference 
of the effect of female autonomy on boys versus girls but rather on children in 
general. Overall in sub-Saharan Africa, there is little indication of a strong 
preference towards sons or daughters, in contrast with South Asia where a strong 
son bias exists. The magnitude of preferences is higher among more educated 
women, though (Rossi and Rouanet, 2015). In their four country study, 
Quisumbing and Maluccio (2000) find mixed results across countries. In 
Bangladesh, daughters of higher educated fathers completed fewer years of 
schooling compared to their brothers, and better-educated mothers seem to favour 
investing in the human capital of their daughters. Similarly, girls with better-
educated fathers and mothers who bring in fewer assets at marriage are also at a 
disadvantage in Ethiopia. There is little evidence in Indonesia on gender 
preferences but findings from South Africa resemble this chapter’s findings in 
Ghana: father’s education has a positive effect on their daughter’s educational 
attainment, while mother’s education has a negative effect. Quisumbing and 
Maluccio (2000) hypothesize that this effect is due to women relying on their sons 
to look after them in old-age and hence investing in boys is a long-term investment 
strategy. Such findings have also emerged from Senegal, where women rely on 
their sons in case of widowhood (Lambert and Rossi, 2016). This is especially the 
case for women with rivals in a polygamous marriage, as the only way for them to 
have access to their husband’s inheritance in a patrilineal society, is by having a 
son. Further analysis of the data indeed shows that there is some suggestive 
evidence that this is also the case in Ghana. The difference between the effect of 
mother’s and father’s education on older girls is stronger in polygamous 
households (Table S4.9 in the Appendix to this chapter). However, this is not the 
case for nutritional status (results not shown), suggesting that the influence of the 
form of marriage is more important for older children than for younger children. 

Why would fathers invest more in their daughters compared to their sons 
in Northern Ghana? As discussed in the introduction, this area in Ghana follows a 
patrilineal inheritance system such that boys inherit productive assets in the 
households, while girls are married off and move to live in another household. In 
addition, the social norm in most parts of West-Africa reflect that fathers are 
mainly responsible for providing food for the family (Akresh et al., 2016, Kazianga 
and Wahhaj, 2013). From a pure investment point of view, daughters can provide 
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benefits to fathers by (i) being economically active while living in the household, 
and (ii) raising the value of the bride-price. Being economically active is often in 
conflict with being in school for older girls, while the findings in this chapter point 
to larger effects of father’s education on girls’ schooling in the older age group. 
Alternatively, the bride-price in sub-Saharan countries can be substantial (Abdul-
Korah, 2011, Anderson, 2007), and other studies have found that improved access 
to education has increased female education in Indonesia and Zambia, but only 
among ethnic groups that practice bride-price payments (Ashraf et al., 2016). 
Although specific information on bride-price practices are unknown in the area 
under study in this chapter, it can be assumed that higher educated females yield 
higher payments, providing an economic incentive for fathers to invest in their 
daughters.  

Taken together, the findings in this chapter provide only limited support 
to the rejection of the unitary household model. The first test, using Deaton’s 
outlay equivalence method, yielded no detectable gender bias in household 
expenditures. The second test, using parental education as a source of bargaining 
power, found some suggestive evidence that fathers tend to invest more in their 
daughters in terms of education and nutrition. This effect appears to be driven by 
years of education with the nutritional outcomes, and whether parents had any 
schooling in the context of educational attainment of their children. Already more 
than 20 years ago, Alderman et al. (1995) argued that most of the evidence pointed 
to non-unitary household models as the prevailing model. In the context of the 
LEAP 1000 cash transfer programme, a unitary household model makes it easier 
for policy makers, as the outcomes of the programme will not be affected by which 
member of the household receives the transfer. A recent review suggests that 
targeting transfers to women can lead to improvements in health and education for 
children, particularly if the transfers are conditional (Yoong et al., 2012). However, 
another review (having included different studies than the Yoong et al. (2012) 
review) concluded that the sex of the transfer recipient did not determine the 
impact of the transfer programmes studied (Bastagli et al., 2016). A study in 
Lesotho found that the impact of a cash grant led to different educational outcomes 
for boys and girls, favouring secondary school-aged girls, but not in households 
that were headed by a female (Sebastian et al., 2016). Female heads also seemed to 
prefer to invest in their sons in this case.  

As with any study, the analysis in this chapter is limited in several ways. 
The data employed are not necessarily ideal to study intra-household dynamics, 
with the lack of individual incomes and assets. However, the chapter provides an 
example that even under circumstances where this is not the primary objective of 
the data collection efforts, some techniques are available to test hypotheses about 
intra-household dynamics. Furthermore, the analysis on nutritional analysis is 
limited by the low number of observations in the disaggregated analysis, due to 
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the restriction that there need to be at least two children within the age group in 
the household to be included in the analysis. 

4.5 Conclusion 
This chapter sought to explore the dynamics of intra-household allocations in a 
sample of poor, rural households in Northern Ghana. Data are derived from the 
baseline data of an ongoing longitudinal impact evaluation of a cash transfer 
programme targeted to pregnant women and women with young infants. The 
chapter first sets out to test whether there exists any gender bias in the household 
expenditure data, using an outlay equivalence analysis, pioneered by Deaton 
(1989). This analysis is unable to uncover significant gender bias in the expenditure 
data, although it does find that parents give up a significant share of spending on 
adult goods when an additional girl aged 0 – 4 years old is added to the household. 
The chapter then moves on to a simple test of the unitary household model. It takes 
parental education as a source of bargaining power and tests whether father’s and 
mother’s education have different effects on daughters and sons in terms of their 
educational attainment and nutritional status. The findings reveal some suggestive 
evidence that fathers are more interested to invest in their daughters. In a context 
where the culture of bride-price is widely practiced, it is possible that fathers invest 
in their daughters to increase the value of the bride-price. However, further 
research is needed to unpack this relationship in more detail. In the context of the 
LEAP 1000 cash transfer programme, the findings provide indicative evidence that 
the unitary household model does not hold. However, this chapter also showed 
that mothers might favour their sons over their daughters, possibly affecting the 
impacts of the programme depending on the sex of the child. This prediction will 
be further tested in the impact analysis of Chapter 5. 
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4.6 Appendix to Chapter 4 
Table S 4.1, Effects of husband’s and wife’s human capital on children’s 

education, deviation from cohort means (including dummy for mother having 

higher education than father) 

 (1) (2) (3) (4) (5) (6) 

 
Children 6 - 17 

years 
Children 6 - 11 

years 
Children 12 - 17 

years 
 

OLS  
Fixed 
effects 

OLS  
Fixed 
effects 

OLS  
Fixed 
effects 

Child characteristics      

Sex = female 0.057 0.033 0.012 0.037 0.108 0.084 
 (0.061) (0.070) (0.053) (0.062) (0.214) (0.210) 
Age in years -0.021 -0.001 -0.030 0.101 -0.211 0.509 
 (0.077) (0.072) (0.111) (0.111) (1.158) (1.089) 
Age in years 
squared 

0.001 0.000 0.002 -0.005 0.008 -0.018 
(0.004) (0.004) (0.007) (0.007) (0.042) (0.039) 

Parental education      
Maternal schooling 
in years 

-0.008  -0.004  0.047  
(0.032)  (0.020)  (0.202)  

Paternal schooling 
in years 

0.036**  0.011  0.135***  
(0.015)  (0.013)  (0.043)  

Mother better 
educated than 
father 

0.011  -0.114  -0.040  

(0.234)  (0.212)  (0.878)  

Interaction term       
Female x mother's 
education 

0.052 0.061 0.055* 0.052 -0.125 0.021 
(0.040) (0.042) (0.032) (0.035) (0.226) (0.226) 

Female x father's 
education 

-0.009 -0.005 0.004 0.017 -0.018 0.045 
(0.017) (0.021) (0.016) (0.019) (0.053) (0.045) 

Female x mother 
better educated 
than father 

-0.309 -0.696** -0.042 -0.271 0.402 -1.994 

(0.289) (0.349) (0.246) (0.255) (1.346) (1.749) 

F-test on main effects (p-value) 

Father's schooling = 
Mother's schooling 

0.268  0.616  0.691  

F-test on total effect (p-value) 

Father's schooling = 
Mother's schooling 

0.641  0.204  0.242  

F-test on interaction effect (p-value) 

Father's schooling = 
Mother's schooling 

 
0.197  0.326  0.922 
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 (1) (2) (3) (4) (5) (6) 

 
Children 6 - 17 

years 
Children 6 - 11 

years 
Children 12 - 17 

years 
 

OLS  
Fixed 
effects 

OLS  
Fixed 
effects 

OLS  
Fixed 
effects 

FE vs. RE (p-value)  0.004  0.036  0.023 
RE vs. OLS (p-value)  0.000  0.000  0.000 
       
R-squared 0.022  0.023  0.045  
Observations 3,298 3,298 1,941 1,941 677 677 
Notes: Cluster-robust standard errors reported in brackets. * p < 0.1 ** p < 0.05 *** p < 0.01 
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Table S 4.2, Effects of husband’s and wife’s human capital on children’s 

educational expenditures (inverse hyperbolic sine transformed) (including 

dummy for mother having higher education than father) 

 (1) (2) (3) (4) (5) (6) 

 
Children 6 - 17 

years 
Children 6 - 11 

years 
Children 12 - 17 

years 
 

OLS 
Fixed 
effects 

OLS 
Fixed 
effects 

OLS 
Fixed 
effects 

Child characteristics      

Sex = female 0.046 -0.028 -0.037 -0.047 0.042 0.124 
 (0.085) (0.098) (0.114) (0.119) (0.228) (0.269) 
Age in years 0.719*** 0.776*** 0.570* 0.845*** 0.994 1.826 
 (0.095) (0.086) (0.297) (0.227) (1.172) (1.242) 
Age in years 
squared 

-0.030*** -0.033*** -0.020 -0.037*** -0.041 -0.070 
(0.004) (0.004) (0.018) (0.014) (0.041) (0.044) 

Parental education      
Maternal schooling 
in years 

0.136***  0.111**  0.093  
(0.048)  (0.054)  (0.118)  

Paternal schooling in 
years 

0.078***  0.065**  0.152***  
(0.028)  (0.031)  (0.036)  

Mother better 
educated than father 

-0.211  0.043  0.090  
(0.442)  (0.534)  (0.966)  

Interaction term       
Female x mother's 
education 

-0.040 -0.042 -0.021 -0.025 -0.204 -0.182 
(0.058) (0.047) (0.068) (0.046) (0.130) (0.136) 

Female x father's 
education 

0.003 0.008 0.036 0.059* -0.055 -0.069 
(0.026) (0.025) (0.038) (0.031) (0.063) (0.050) 

Female x mother 
better educated than 
father 

0.222 -0.132 0.006 -0.133 1.262 -0.135 
(0.433) (0.364) (0.516) (0.393) (1.277) (0.806) 

F-test on main effects (p-value) 

Father's schooling = 
Mother's schooling 

0.366  0.538  0.622  

F-test on total effect (p-value) 

Father's schooling = 
Mother's schooling 

0.853  0.914  0.337  

F-test on interaction effect (p-value) 

Father's schooling = 
Mother's schooling 

 0.400  0.218  0.479 
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 (1) (2) (3) (4) (5) (6) 

 
Children 6 - 17 

years 
Children 6 - 11 

years 
Children 12 - 17 

years 
 

OLS 
Fixed 
effects 

OLS 
Fixed 
effects 

OLS 
Fixed 
effects 

FE vs. RE (p-value)  0.000  0.009  0.000 
RE vs. OLS (p-value)  0.000  0.000  0.000 
       
R-squared 0.071 0.049 0.093 0.081 0.059 0.037 
Observations 3,298 3,298 1,941 1,941 677 677 
Notes: Cluster-robust standard errors reported in brackets. * p < 0.1 ** p < 0.05 *** p < 0.01 
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5. The impact of Ghana LEAP 1000 on young 

child nutritional status and its 

determinants 
 
 
 
This chapter is based on: 
 
de Groot, R. and Yablonski, J. (2019). The impact of cash and health insurance on 
child nutrition during the first 1,000 days: Evidence from Ghana. Unpublished 

manuscript. 
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5.1 Introduction 
Child malnutrition remains a significant global public health issue, with the latest 
estimates showing that 155 million children under five are affected by stunting 
(being too short for age) and 52 million children were wasted (too light for one’s 
height) (UNICEF/WHO/World Bank Group, 2017). It is estimated that malnutrition 
is the underlying cause of nearly half of child deaths (Black et al., 2008). In Ghana 
overall, more than one in five children is stunted, and in the area where this study 
was conducted the percentage is even higher at 33 percent (Ghana Statistical 
Service (GSS) et al., 2015). Due to its major and long-term consequences for later 
life outcomes, investments during the first 1,000 days that reduce stunting are 
estimated to yield large economic returns (Hoddinott et al., 2013). 

Child malnutrition is the result of a complex process with a multitude of 
immediate and underlying determinants, as shown in the conceptual framework of 
Figure 1.2. Notwithstanding, there has been increasing attention to so-called 
nutrition-sensitive programming, including for social protection programmes, to 
help address the burden of malnutrition (Ruel et al., 2013).  

Despite the acknowledged potential of social protection, numerous 
reviews in the last decade indicate limited positive impacts on child nutritional 
status (for example Fernald et al. (2012), Hoddinott (2010), Lagarde et al. (2009), 
Leroy et al. (2009), Manley and Slavchevska (2019), Owusu-Addo and Cross (2014), 
Owusu-Addo et al. (2018), Pega et al. (2017)). Despite diverse methodology and 
programme design foci, none of these reviews find conclusive evidence of a 
positive impact of cash transfers on child nutritional status. In addition, a meta-
analysis evaluating 15 programmes in 10 countries demonstrated a minor but 
statistically insignificant impact on child height-for-age (Manley et al., 2013).35 

While overall evidence points to limited impacts of CTs on child 
nutritional status, it is difficult to directly attribute lack of impacts to specific 
programme design factors. For example, Owusu-Addo et al. (2018) hypothesize 
that the lack of impact may be due to contextual factors, such as access to water 
and sanitation, the size of the transfer or household size. Other authors point out 
that the pathways of impact from a CT to child nutrition are not clearly understood 
(Leroy et al., 2009). It is therefore important to consider the full scope of 
determinants when analysing the effect of a CT on nutritional outcomes, to better 
unpack potential pathways and better understand how to design and leverage 
nutrition-sensitive social protection. In particular, impacts on more immediate 
determinants of child nutritional status, including children’s food intake, and 
caregiver’s behaviours and mental state are understudied (de Groot et al., 2017). 

                                                           
 
35 See also Chapter 2 of this thesis 
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In Ghana, there has been significant interest in integrated programming 
and social protection specifically to address the complex processes driving high 
rates of malnutrition. Ghana’s flagship CT programme, Livelihood Empowerment 
Against Poverty (LEAP) is linked with the National Health Insurance Scheme 
(NHIS), providing beneficiaries with fee waivers for health insurance. This chapter 
examines the impacts of an extension to the LEAP programme (LEAP 1000) to a 
new category of beneficiaries, pregnant women and infants under one year. This 
pilot programme was conducted in 10 districts in Ghana’s Northern and Upper 
East regions. Beneficiaries received between GH₵ 38 – 53 (approximately USD 9.50 
– 13.25) per month depending on the number of eligible beneficiaries in the 
household, corresponding to an increase of about 14 percent of household pre-
programme consumption. 

This chapter documents the impacts of LEAP 1000 on young child 
nutrition outcomes, including an analysis of pathways contributing to improved 
health and nutrition. We use data from a 24-month impact evaluation and combine 
a regression discontinuity design (RDD) with difference-in-difference (DID) 
modelling. Consistent with the literature, we find no main impacts of the 
programme on child nutritional status, but we find significant impacts on 
household food security, one of the underlying determinants of nutritional status. 
We proceed by analysing heterogeneous treatment effects to better contextualize 
the main findings. While previous research has pointed to larger impacts for 
younger children (Aguero et al., 2007, Leroy et al., 2009), we find no differential 
impacts by age group. Next, we examine whether the distance and quality of the 
nearest health facility moderates programme impacts and find that quality of 
nearby health facilities increases the programme’s impact only on food security. 
We then assess the moderating effects of covariate shocks and find lower 
programme impacts on weight in case of crop-related shocks. We also find 
suggestive evidence that complementary programmes have promising potential 
since there are higher health impacts when communities benefit from additional 
development programmes. Finally, we examine how intra-household dynamics 
affect the impact of the transfer, by looking at heterogeneous effects by parent’s 
educational status. We find that girls from mothers with some education have 
poorer health outcomes as a result of the CT, suggesting that better-educated 
mothers may not invest the transfer in the health of their daughters. 

This chapter contributes to the literature in several ways. First, it evaluates 
a CT programme that specifically targets children in the critical window of child 
growth and development of pregnancy through the first year. Some authors argue 
that CTs may have the best chance of generating an impact in this window (Leroy 
et al., 2009, Manley and Slavchevska, 2019). Second, this study not only considers 
the ultimate outcome (malnutrition), but also the various underlying determinants 
of child malnutrition to contextualize the findings and provide guidance for 
complementary programming to enhance the effect that CTs can have on child 
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nutrition. Finally, this is one of the first studies using a rigorous design that 
examines a large-scale government-run CT programme in West-Africa on child 
nutrition and its determinants.  

The chapter proceeds as follows. Section 5.2 introduces the Ghana LEAP 
1000 programme and the evaluation. Section 5.3 presents the data and baseline 
descriptive statistics. Section 5.4 discusses the empirical strategy and section 5.5 
highlights the results. Section 5.6 discusses the findings and concludes. 

5.2 The Ghana LEAP 1000 programme and evaluation 

design 
As discussed in the introductory chapter, the Ghana LEAP 1000 programme was 
launched as a small pilot in two northern regions to include a new category of poor 
households with pregnant women and infants younger than one year in the 
existing broader LEAP programme. LEAP 1000 was specifically targeted with the 
aim of improving young child health and nutritional status during the crucial 
development window of the first 1,000 days of life, from conception to age two.36 
This category is now fully integrated in the mainstream LEAP programme, 
constituting 8 percent of all programme households.  

Households that are eligible for LEAP receive between GH₵38 – 53 
(approximately USD 9.50 – 13.25) per month depending on the number of eligible 
beneficiaries in the household. The transfer size corresponds to about 14 percent of 
household pre-programme consumption. Payments are made bi-monthly at 
designated pay points. In addition, LEAP beneficiaries, including children and 
dependents under 18 years, are entitled to free health insurance under the National 
Health Insurance Scheme (NHIS), providing access to out-patient and in-patient 
services, dental services, and maternal health services via a fee waiver. LEAP 
succeeded to disburse the grants regularly to beneficiaries with consistent payment 
intervals and high coverage (UNICEF Office of Research - Innocenti et al., 2018). 

UNICEF Office of Research – Innocenti in collaboration with the Institute 
of Statistical, Social and Economic Research (ISSER) at the University of Ghana, the 
University of North Carolina at Chapel Hill (USA), and Navrongo Health Research 
Centre, carried out a mixed-method impact evaluation of the LEAP 1000 roll-out in 
five of the 10 implementing districts between 2015 and 2017 (Bongo and Garu-
Tempane in Upper East region and Yendi, Karaga and East-Mamprusi in Northern 
region). Data collection took place using trained female enumerators who were 
fluent in the various local languages of this area and using tablets for direct data 

                                                           
 
36 For programmatic reasons only children up to one were enrolled, but with the 
understanding that children would continue to benefit from the programme through the 
first 1,000 days given the ongoing nature of the cash transfer programme. 
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capture. The quantitative evaluation used a regression discontinuity design (RDD) 
based on the distance to the Proxy Means Test (PMT) eligibility threshold. This 
evaluation was commissioned by UNICEF Ghana, working closely with LEAP 
management and the MoGCSP. For more details about the study design see 
UNICEF Office of Research - Innocenti et al. (2016). The study is registered in the 
Registry for International Development Impact Evaluations (RIDIE) on 01 July 
2015, with number RIDIE-STUDY-ID-55942496d53af. 

5.3 Data, baseline balance and attrition 

5.3.1 Data and sample 

Data for this study come from the LEAP 1000 longitudinal quantitative impact 
evaluation. The sample size at baseline was 2,497 households and included 2,875 
children under five years old with valid anthropometric measurements. The 
sample size was powered to detect meaningful impacts for the main programme 
indicator, stunting. A sample of 2,500 observations would be enough to detect a 
reduction in stunting of approximately five percentage points, as well as a 0.11 SD 
increase in the average height-for-age z-score.  

We restrict our analysis sample to children between 6 and 59 months old 
for several reasons. First, it is recommended that children under 6 months are 
breastfed exclusively; this limits the number of infant and young child feeding 
(IYCF) variables we can include in our models. Second, measurement error in 
terms of height are generally more severe for children under 6 months, due to the 
difficulty of accurately measuring infants. We further restrict our sample to 
children for whom we have full information on all relevant outcome indicators 
(nutritional status) and determinants (food intake, health, food security, care and 
health environment). These restrictions result in a baseline sample of 2,479 children 
(Table 5.1). At our follow-up, we capture more than 50 percent of these children 
again, while the remainder of the baseline sample is lost primarily because they 
age out of the sample. In other words, while they met the age criteria of being 
between 6 and 59 months at baseline, they were older than 59 months at endline. In 
turn, another group of children is born or aged into the sample at endline. These 
children were not yet born or younger than six months during the baseline data 
collection and were therefore not captured in our baseline sample. Our sample 
selection strategy results in a total number of child-observations across the two 
waves of 5,120 (Table 5.1). We also show that there was no selective exit and entry 
in our sample, as there are no statistical differences in terms of reasons for exiting 
and entering the sample between our treatment and comparison groups. 
  



 

148 
 

Table 5.1, Analysis sample size, by treatment status, wave and entry/exit 

characteristics 

  Treatment Comparison Total p-
value   N % N % N % 

1 Baseline sample (BL) 1,297  1,182  2,479   
         

2 Follow-up (FU) 664 51.2 586 49.6 1,250 50.4 0.640 
         

3 Lost at FU (1-2) 633 48.8 596 50.4 1,229 49.6  
 Reason:        
 Household lost at FU 73 11.5 72 12.1 145 11.8 0.202 
 No longer in household 34 5.4 40 6.7 74 6.0 0.884 
 Aged out of sample 434 68.6 398 66.8 832 67.7 0.920 
 Caregiver lost at FU 36 5.7 32 5.4 68 5.5 0.588 
 No/unreliable 

anthropometric 
measurement at FU 

18 2.8 23 3.9 41 3.3 0.829 

 Other missing 
information at FU 

38 6.0 31 5.2 69 5.6 0.087 

         
4 New entrants at FU 697  694  1,391   
 Reason:        
 Born/aged in the sample 542 77.8 532 76.7 1,074 77.2 0.657 
 Moved into household 

from elsewhere 
19 2.7 11 1.6 30 2.2 0.839 

 No/unreliable 
anthropometric 
measurement at BL 

89 12.8 111 16.0 200 14.4 0.625 

 Other missing 
information at BL 

47 6.7 40 5.8 87 6.3 0.812 

         
5 Endline sample (2+4) 1,361  1,280  2,641   
         

6 Total sample for analysis 
(1+5) 

2,658  2,462  5,120   

Notes: P-values are reported from Wald tests on the equality of means (ratios) of Treatment 
and Comparison for each exit or entry reason. Standard errors are clustered at the 
community level. All tests control for the PMT score. 

 
Our analysis follows the well-known UNICEF conceptual framework of 

child malnutrition, depicted in Figure 1.2. This framework details the main 
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immediate and underlying determinants of child malnutrition and suggests that 
CTs need to first have an impact on the underlying determinants (or pathways) in 
order to generate impacts on nutrition outcomes (de Groot et al., 2017). In other 
words, since CTs have a direct impact on income, we would first expect to see 
impacts on some of the underlying determinants of child malnutrition. Our 
analysis therefore takes a broad view and assesses the impacts of LEAP 1000 on 
nutritional outcomes, the immediate determinants of child malnutrition, and the 
underlying pathways. The impact evaluation tracked a considerable number of 
health and nutrition related outcomes, as well as several indicators used to 
operationalize the underlying determinants of the framework, all according to 
internationally agreed definitions, and summarized in Table 5.2 (WHO Multicentre 
Growth Reference Study Group and Onis, 2006, World Health Organization, 2010). 
Full details of the indicators used in this study, including key references, are 
provided in Appendix B at the end of this chapter. All indicators are coded in a 
positive direction, meaning that a higher value indicates an improvement. 

 
Table 5.2, Indicators used in this study 

Outcome/ determinant Indicators 
Outcomes 
Malnutrition HAZ, WAZ, WHZ, stunted, wasted, underweight 
Immediate determinants 
Food intake Infant and young child feeding (IYCF) index, 

breastfeeding, diet diversity and meal frequency 
Health Diarrhoea, fever and acute respiratory infections 

(ARI) 
Underlying determinants 
Household food security Household food expenditure, household food 

security (HFIAS), household diet diversity 
Care for mothers Women’s agency, subjective health, ADL difficulties, 

stress, social support, nutritional knowledge 
Household health 
environment 

Source of water, sanitation facility, hand washing 
facility, floor material, disposal of child faeces 

 
Since our indicators consist of different measures with different scales, we 

also standardize each indicator using the comparison group mean and standard 
deviation at each wave to be able to compare effect sizes within our own study 
(Banerjee et al., 2015, Handa et al., 2018b). In addition, we build summary index 
indicators for each determinant in the framework, by calculating a weighted 
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average for each domain following Anderson (2008).37 These indices help account 
for multiple hypothesis testing, as well as provide an overview of overall impacts 
of LEAP 1000 on the determinants and outcomes of interest.  

5.3.2 Baseline descriptive statistics 

The children in our sample are on average just over two years old and evenly split 
between boys and girls (Table 5.3). At baseline, 31 percent of the children in our 
sample were stunted, with an average height-for-age z-score (HAZ) of -1.28. In 
addition, 15 percent were wasted and approximately 20 percent were underweight. 
These figures underscore the poor nutritional outcomes for children in our target 
area, which are the main motivation for the LEAP 1000 programme. In terms of the 
immediate determinants, the average score on the infant and young child feeding 
index is 3.3 in the comparison group and 3.4 in the treatment group. Given that the 
maximum score on this index is 6, these numbers indicate a considerable gap in 
dietary practices. The health variables are reverse coded, so that a higher value 
indicates an improved outcome. Diarrhoea is the most common disease among 
children in our sample (reported by 41-43 percent of the sample), followed by fever 
(reported by 25-29 percent of the sample). Only a small set of children experienced 
symptoms of acute respiratory infection (reported by 5-6 percent of the sample). 

The indicators for the underlying determinants show high food insecurity, 
accompanied with low levels of household expenditure on food. Using the 
exchange rate at the time of the baseline survey, these numbers translate to about 
USD 0.74 and 0.68 per adult equivalent per day for the comparison and treatment 
group respectively. The indicators for the caregiver show that many caregivers 
cope with health issues, have relatively little social support and agency, and are 
exposed to moderate levels of stress. Nutritional knowledge is relatively high, with 
an average of more than four correct answers out of six questions. The household 
health environment is poor, with only 10 percent of children having access to an 
improved source of sanitation, and less than 60 percent access to an improved 
water source. For only between 21 and 25 percent of children, their faeces are 
disposed safely. 
 
  

                                                           
 
37 For the IYCF index, we do not calculate a weighted average but retain the index proposed 
by Ruel and Menon (2002), converted in standard deviations of the comparison group. 
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Table 5.3. Baseline balance test for variables used in analysis 

Variables 
Comparison 

group  
Treatment 

group 
p-

value 
Normalized 
difference 

Age in months 27.13 26.65 0.43 -0.03 
Female child 0.50 0.50 0.03 0.00 
Nutritional status     

Length/height-for-age z-
score -1.27 -1.29 0.77 -0.02 
Stunted (HAZ < -2 SD) 0.31 0.31 0.57 -0.01 
Weight-for-length/height 
z-score -0.49 -0.51 0.77 -0.01 
Wasted (WHZ < -2 SD) 0.15 0.15 0.84 0.01 
Weight-for-age z-score -1.08 -1.10 1.00 -0.02 
Underweight (WAZ < -2 
SD) 0.19 0.20 0.42 0.02 
Immediate determinants     

Infant and young child 
feeding index 3.29 3.40 0.66 0.08 

Breastfeeding score for 
IYCF 0.73 0.76 0.49 0.04 
Diet diversity score for 
IYCF 1.18 1.21 0.56 0.04 
Meal frequency score 
for IYCF 1.38 1.43 0.71 0.06 

Health index 0.00 0.06 0.04 0.09 
No fever 0.71 0.75 0.01 0.09 
No ARI symptoms 0.94 0.95 0.73 0.05 
No diarrhoea 0.57 0.59 0.08 0.04 

Underlying determinants     

Food security index -0.01 -0.06 0.71 -0.07 
Sum of food security 
score (5-20) 12.93 13.00 0.47 0.02 
AE food expenditure 
per month (GH₵) 92.61 84.73 1.00 -0.13 
Household diet 
diversity score 6.44 6.29 0.93 -0.08 

Care index 0.00 -0.01 0.28 -0.02 
Subjective health (1 
very poor - 5 excellent) 3.20 3.21 0.84 0.01 
No ADL difficulties 0.50 0.48 0.70 -0.03 
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Variables 
Comparison 

group  
Treatment 

group 
p-

value 
Normalized 
difference 

MOS-Social Support 
score  52.01 50.40 0.08 -0.07 
Agency score 2.61 2.75 0.99 0.07 
Cohen perceived stress 
scale  28.42 28.21 0.73 -0.04 
Nutritional knowledge 
score (0-6) 4.33 4.34 0.25 0.00 

Health environment index 0.00 0.03 0.24 0.06 
Improved source of 
water 0.58 0.60 0.91 0.04 
Improved source of 
sanitation 0.10 0.10 0.94 -0.01 
Appropriate hand 
washing facilities 0.07 0.07 0.07 0.00 
No mud floor 0.75 0.77 0.85 0.04 
Safe disposal of child 
stools 0.21 0.25 0.29 0.11 

Observations 1,182 1,297   
Notes: P-values are reported from Wald tests on the equality of means of Treatment and 
Comparison for each variable. A p-value < 0.05 indicates a significant difference between the 
treatment and comparison mean. Standard errors are clustered at the community level. All 
tests control for the PMT score. 

5.3.3 Study design validity checks 

Since the evaluation is quasi-experimental, it is important to conduct a few checks 
for the validity of our design. There are two main assumptions for the RDD 
strategy to work. First, eligible households should not be able to manipulate their 
PMT score to ensure they qualified for the LEAP 1000. The PMT score is based on 
responses to a short household questionnaire covering household demographics, 
housing characteristics, agricultural assets and durables ownership. Answers to 
these questions are entered into a formula to calculate the PMT score. This formula 
is held by the LEAP Management Unit and is not revealed to the public; therefore, 
it is unlikely that households would be able to manipulate their eligibility.38 More 
importantly, the PMT score (combined with demographic eligibility according to 
LEAP categories) is the only factor determining eligibility for receiving LEAP 1000. 
One way of making sure that potential beneficiaries, survey administrators or 

                                                           
 
38 In addition, during targeting the answers of a random sample of approximately 50 percent 
of applying households was validated by physically visiting the dwelling. 
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programme implementers did not knowingly influence the score is by conducting 
a manipulation test. The main idea behind such a test is that there should be no 
discontinuity in the density of the PMT score at the cut-off point (McCrary, 2008). 
If PMT scores had been manipulated to influence who would become eligible for 
the programme, we would see an unexpectedly higher number (i.e. density) of 
candidate households just below the cut-off compared to just above the cut-off. The 
result of such a manipulation test, following procedures outlined in Cattaneo et al. 
(2018b) for Ghana LEAP 1000 is plotted in Figure 5.1 using the targeting data of the 
programme. This graph confirms that there was no manipulation of scores in 
Ghana LEAP 1000, as the confidence intervals for the lines below and above the 
cut-off overlap and hence there is no significant difference in the density around 
the cut-off. In any case, the line is slightly higher on the right side (i.e. the non-
eligible side) of the threshold, which is further confirmation that scores were not 
manipulated to make households eligible for the programme. 
 

Figure 5.1, Manipulation test for Ghana LEAP 1000 

Note: Figure based on Ghana LEAP 1000 targeting data in the five districts of the impact 
evaluation (N=8,058). The graph consists of two separate graphs plotted using local-
polynomial density estimators on each side of the cut-off, which is why the lines are not 
connected at the cut-off. 
 



 

154 
 

A second key assumption of the RDD is that there are no discontinuities in 
outcomes at baseline. To test this, we check baseline balance among the key 
outcome variables in this study. To test for baseline balance, we perform a Wald 
test of equality for each indicator separately. As is typical in RD studies, we control 
for the forcing variable (the PMT score) in this analysis. We also calculate the 
normalized difference between the treatment group mean and the comparison 
group mean (Imbens and Rubin, 2015). Fortunately, our design resulted in strong 
baseline balance among the variables of interest (Table 5.3). There are only two 
baseline differences that are statistically significant at the 5 percent level, namely 
whether a child had fever and sex of the child. Because of this first difference, the 
health score, which is composed of the three indicators for diseases, is also 
significantly different at baseline. However, the normalized difference for all three 
imbalanced indicators is low, and much lower than the rule of thumb of 0.25 
proposed by Imbens and Rubin (2015). 

5.3.4 Attrition 

In any longitudinal study, attrition may pose threats to the internal and external 
validity of the results. Since we are dealing with children, we have potential 
attrition at three levels: household, caregiver and children. In addition, due to our 
age restrictions, children can age out of the sample after the baseline, but other 
children can age into the sample at endline. The most important validity check is 
therefore whether there is any differential entry and exit between the treatment 
and the comparison group, as this may compromise our quasi-experimental 
design.  

We start by examining the differences between the children who remained 
in the sample in both waves, and those that left the sample after the baseline 
(Appendix Table S5.1) and those children that entered the sample at endline 
(Appendix Table S5.2). In both cases, we find several significant differences 
between these groups, however, most differences are the result of the difference in 
age between groups. Those that remained in the sample in both waves are by 
definition younger than those that are present in the baseline, but not in the 
endline. For the new entrants at endline, it holds that they are much younger (at 
baseline) than children who appear in both waves. Since age is a strong 
determining factor for a range of outcomes, including anthropometrics and illness, 
it is no surprise that we find that these groups are different in several observable 
characteristics.  

However, the main test of interest here is whether there are any differences 
between the comparison and treatment group in terms of exit and entry in the 
sample. We already showed that there are no significant differences in terms of 
reasons for leaving or entering the sample (Table 5.1). We now continue to test for 
baseline balance between treatment and comparison children for all indicators 
among a) the children appearing in both waves (Appendix Table S5.3) b) children 
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lost at follow-up (Appendix Table S5.4) and c) children entering the sample at 
endline (Appendix Table S5.5). Fortunately, this analysis shows that there are no 
major differences between the treatment and comparison group and hence our 
study design is not compromised. Given these results, we are also confident that 
our findings are not driven by survival bias or migration bias. 

5.4 Analytical strategy  
The LEAP 1000 impact evaluation uses a RDD and compares households which are 
just below a PMT cut-off score (used to determine eligibility for LEAP) to those just 
above the cut-off score (and thus not eligible for LEAP). Households just above and 
just below the cut-off are very similar as they have virtually identical PMT scores, 
and thus the group of households above the cut-off can serve as a valid 
comparison group for households below the cut-off. Both the treatment and 
comparison group were interviewed in 2015 and 2017 and the analysis takes 
advantage of the longitudinal panel structure of the evaluation. More specifically, 
we use the panel structure of the evaluation data to estimate a difference-in-
difference (DD) model, comparing the change in the treatment group to the change 
in the comparison group over time. This methodology nets out changes that may 
have occurred over time due to other factors (e.g., floods, recession, inflation, rapid 
economic development) through the change in outcomes in the comparison group. 

The validity of the impact estimates obtained by this design depends on 
`the parallel trends assumption’, which assumes that the change in the comparison 
group provides a good approximation of the change that would have occurred to 
children in LEAP 1000 households had they not been part of the programme. The 
RDD design in combination with the fact that treatment and comparison 
households are drawn from the same communities increases our confidence in this 
assumption. However, we also include several individual and household 
characteristics that are not expected to be influenced by the programme in the 
impact estimation models to control for potential differences between treatment 
and the comparison groups and improve the precision of our estimates. These 
include the age and sex of the child, household PMT score, household size, sex of 
the household head, age of the household head, and educational level of the 
household head. All these variables are measured at baseline prior to programme 
commencement. We also include community fixed effects to control for varying 
community characteristics. 

Formally, we use the following DD model:  

B��C = �/ + ��D�� + �1EC + �3D�� ∙ EC + �5F��C + G� + H��C (5.1) 

Where BIJK is the outcome of interest for child I who lives in community J at 
time K. D��  is a binary variable set to 1 if the household to which I belongs in 
community J is in the LEAP 1000 programme, and to 0 if it is not. EK is a dummy 
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(binary) variable for time of the observation, set to 1 if the observation is from the 
endline survey, and to 0 if it is from the baseline. D�� ∙ EC  is the interaction term of 
the programme and the time dummy. 0000IJK represents a set of observed individual 
and household characteristics at baseline described above. GJ represents a full set of 
community fixed effects included in the model to control for unobserved 
characteristics of the communities that do not change in the evaluation interval. 
Finally, HIJK is the usual error term. Equation 5.1 is estimated using ordinary least 
squares (OLS) regression with standard errors adjusted for clustering at the 
community level. The coefficient of interest is �3, which represents the intent-to-
treat (ITT) effect at of LEAP 1000. Note that due to the study design, we estimate a 
local average treatment effect (LATE) around the cut-off. It is likely that the 
impacts of the programme might be different for households further away from 
the cut-off (i.e. the poorest households) and therefore our estimates should be 
regarded as a lower bound of the impact of LEAP 1000 (Mehta, 2018). 
 Since LATE may be sensitive to the choice of neighbourhood around the 
cut-off (Cattaneo and Vazquez-Bare, 2016), we apply a sensitivity analysis by 
examining the sample closer to the cut-off. Note that our main sample was already 
chosen to be as close to the cut-off as possible, by selecting households in a 
systematic (descending or ascending) way based on their PMT score starting with 
the household closest to the cut-off on either side. Nevertheless, we employ the 
methods proposed by Calonico et al. (2017) to select a data-driven bandwidth 
around the cut-off for our main indicators of interest (nutritional status and the 
summary indexes of the determinants). Since an optimal bandwidth is calculated 
for each different indicator, we use both the smallest possible bandwidth and the 
highest possible bandwidth resulting from these calculations and compare the 
results to the main analysis for the full sample. 

5.4.1 Heterogeneity analysis 

Besides our main analysis described above, we are interested to examine whether 
there are any heterogeneous effects of LEAP 1000. Specifically, we are interested 
whether the programme had a differential effect by age of entry in the programme, 
moderating effects of nearby health facilities, and moderating effects of positive 
and negative shocks to the household. We are also interested to examine whether 
intra-household dynamics play a role in the impact of the programme. We set out 
to answer the following sub-questions. 
 
Does the impact of LEAP 1000 differ based on the number of months in the programme 

during the first 1,000 days? 

We start our heterogeneity analysis by exploring whether LEAP 1000 had a 
stronger impact on children who benefitted from the programme for a longer 
duration. This hypothesis is directly linked to the theory of the first 1,000 days, 
which states that most of the growth deficit that contributes to stunting occurs 
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from conception up to 24 months of age (Victora et al., 2010). In addition, evidence 
from South Africa suggests that children who were exposed to the Child Support 
Grant for a longer duration under the age of three, showed significantly higher 
linear growth compared to children who were only exposed for a minimal time 
(Aguero et al., 2007). To test this hypothesis in our study setting, we first cut our 
sample into small age bands of six months and estimate the impact of LEAP 1000 
on each of these age groups separately using equation 5.1 on the three nutritional 
indices and the summary indexes of the immediate and underlying determinants. 

Second, we use the full sample at endline and interact the treatment 
indicator with the number of months a child was exposed during the first 24 
months of his or her life. More specifically, we estimate: 

B�� = �/ + ��D�� + �1L�� + �3D�� ∙ L�� + �5F�� + G� + H�� (5.2) 

In this equation, M is the number of months exposed to the programme 
during the first 1,000 days of life and the other parameters are the same as in 
equation 5.1 above.39 The parameter of interest is again �3 which measures the 
change in treatment effect based on the number of months exposed the LEAP 1000. 
A significant interaction effect provides evidence that LEAP 1000 has a differential 
impact depending on the number of months exposed to the programme. 
 
Does distance to a health facility or quality of the nearest health facility moderate the effect 

of LEAP 1000? 

Health facility access and quality may be an important moderator of LEAP 1000 
impact. Previous research in Ghana has demonstrated that health facility 
characteristics are important determinants for child growth and access to health 
facility is important for weight-for-height (Lavy et al., 1996). Therefore, in this 
analysis, we will use the data collected from health facilities at baseline to 
determine if the distance to the health facility and the quality of the health facility 
moderate the impacts of LEAP 1000 on child health and nutrition. The health 
facility questionnaire surveyed each primary health facility in the evaluation study 
area, for a total of 142 facilities. A primary health facility can be a Village Health 
Post (VHP), a Community-based Health Planning and Services (CHPS) compound 
or a health centre, with the latter being the most advanced. We construct a measure 
of distance to the nearest health facility using the GPS coordinates of the 
households and health facilities collected during the baseline data collection. The 
average distance to the nearest health facility is about 4.5 kilometres (Table 5.4) and 
for about two-thirds of our sample, the nearest health facility is within 5 kms. To 

                                                           
 
39 For the comparison group, we calculate the number of potential months of exposure, if 
they would have been eligible for the programme. 
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account for the difference in the quality of care between different types of health 
care facilities, we use two measures of quality. The first is an indicator of whether a 
doctor is present at the closest health facility. This is supported by the study of 
Lavy et al. (1996), which found that children are taller in communities with more 
doctors. For about one-third of our sample, a doctor is present in the nearest health 
facility. We also construct an indicator using the combination of distance and the 
presence of a doctor to account for both distance and quality. Finally, we develop a 
health facility quality index using factor analysis on a wide variety of facility 
characteristics, including type and number of personnel, facility equipment, 
services, and drug availability. We then standardize this indicator for easier 
interpretation. All our quality and distance indicators are well-balanced at baseline 
(Table 5.4). 
 
Table 5.4. Variables used in the analysis on health facility access and quality 

Variables Comparison 
Mean 

Treatment 
Mean 

p-value 

Distance nearest health facility (km) 4.77 4.52 0.26 
Health facility within 5 kilometres 0.68 0.69 0.69 
Doctor present at nearest health 
facility 

0.31 0.31 0.56 

Health facility within 5 kilometres 
and doctor present 

0.22 0.22 0.36 

Health facility quality index 0.22 0.20 0.30 
Observations 1,182 1,297  

Notes: P-values are reported from Wald tests on the equality of means of Treatment and 
Comparison for each variable. A p-value < 0.05 indicates a significant difference between the 
treatment and comparison mean. Standard errors are clustered at the community level. All 
tests control for the PMT score. 
 

We estimate the effect of access and quality of health facility using a triple 
interaction difference-in-difference model: 

B��C = �/ + ��D�� + �1EC + �3M�� + �5D�� ∙ EC
+ �7D�� ∙ M�� + �NEC ∙ M�� + �OD�� ∙ EC ∙ M�� + �PF��C + G� + H��C 

(5.3) 

In this model, Hij, represents the indicator for distance to health facility or 
quality of the nearest health facility and the other parameters are specified as 
above in equation 5.1. The parameter of interest is β7, which measures how the 
treatment effect varies with respect to Hij (Bedoya et al., 2017). 
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Does the experience of community-level shocks or positive events affect the impact of LEAP 

1000? 

In our third heterogeneity analysis, we examine the importance of shocks on the 
impact of LEAP 1000. It is widely accepted that negative shocks in utero and during 
early childhood can have lasting consequences throughout life (e.g. Almond and 
Currie, 2011, Strauss and Thomas, 2008). Hence, it is interesting to assess whether 
LEAP 1000 was able to mitigate some of the negative consequences due to shocks. 
Reversely, it may also be that unexpected positive events increase or complement 
the impact of LEAP 1000. Households in our sample experienced many shocks to 
their livelihoods, as shown in Table 5.5. These shocks were collected as part of the 
community survey that accompanied the endline data collection. Respondents to 
the community survey included a group of key informants of each community, 
such as assembly members, unit committee members, community chairmen, 
traditional leaders, opinion leaders, youth and women’s groups members or chairs. 
Supervisors administered the community questionnaire, which elicited 
information on the provision of basic services, including access to roads, schooling 
and health facilities; on events that happened in the community since 2015, both 
negative and positive; and information on other development programmes in the 
community.40 For our analysis, we use both positive and negative events that 
occurred in the year of the endline survey to test whether the effect of LEAP 1000 
varies with respect to the occurrence of such events. The most common shock was 
crop diseases and pests (77 – 81 percent of the sample), followed by livestock 
diseases (72 – 75 percent). Extreme weather events, such as droughts and floods, 
occurred in a minority of the communities in our sample. Other events included in 
this analysis are sharp increases in prices and interruption of the water supply. For 
positive events, we consider new roads or transportation networks (12 percent of 
our sample) and other development programmes operating in the community (9 – 
10 percent).  
 
  

                                                           
 
40 For reasons of logistics and efficiency, the community questionnaire was only conducted 
in communities where more than five sampled households resided. Hence, the number of 
observations is slightly lower for this analysis. 
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Table 5.5. Experience of shocks 

Variables Comparison 
Mean 

Treatment 
Mean 

p-
value 

Negative shock    
Drought in 2017 0.13 0.13 0.46 
Flood in 2017 0.17 0.16 0.04 
Crop disease/pest in 2017 0.78 0.81 0.73 
Livestock disease in 2017 0.75 0.73 0.19 
Interruption water supply in 2017 0.30 0.30 0.54 
Sharp change in prices in 2017 0.17 0.17 0.35 

Positive shock    
New road/transportation in 2017 0.12 0.11 0.38 
Development programme in 2017 0.10 0.09 0.55 

Observations 1,121 1,226  
Notes: P-values are reported from Wald tests on the equality of means of Treatment and 
Comparison for each variable. A p-value < 0.05 indicates a significant difference between the 
treatment and comparison mean. Standard errors are clustered at the community level. All 
tests control for the PMT score. 
 

Our analysis follows the same method as in our previous sub-section and 
we estimate the following equation: 

B��C = �/ + ��D�� + �1EC + �39�� + �5D�� ∙ EC
+ �7D�� ∙ 9�� + �NEC ∙ 9�� + �OD�� ∙ EC ∙ 9�� + �PF��C + G� + H��C 

(5.4) 

Here, Sij, is a binary indicator equal to 1 if the household j to which child i 
belongs lives in a community that experienced a shock during 2017, and all the 
other parameters are defined as above.41 The parameter of interest is again β7, 
which measures how the treatment effect varies when a household experienced a 
shock. 
 
  

                                                           
 
41 We also conduct sensitivity checks by using district fixed effects rather than community 
fixed effects for this analysis, as the community fixed effects may pick up all the variation in 
our health facility and community shock indicators. However, results using district fixed 
effects are highly similar. 
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To what extent does intra-household resource allocation influence the impact of LEAP 

1000? 

Our final heterogeneity analysis relates back to the findings of Chapter 4 of this 
thesis. Chapter 4 provided some suggestive evidence that better-educated fathers, 
rather than mothers, are more inclined to invest in their daughters. It must be 
noted, however, that the evaluation design was not specifically set up to test the 
effect of intra-household dynamics on the programme impacts. For example, the 
programme did not randomize the recipient of the grant (as for example in Akresh 
et al. (2016)) and the large majority of recipients were women (UNICEF Office of 
Research - Innocenti et al., 2018). We therefore apply a similar methodology as in 
Chapter 4. We take the education of the parents as a source of exogenous 
bargaining power and examine whether effects on girls are significantly different 
from the effect on boys by educational status of the parents. Even though the 
transfer is received by the women, this approach assumes that bargaining power 
within the household influences how the money is spent. More specifically, we 
create subgroups for children whose: 

1) Mother has not attained any formal schooling 
2) Mother has attained some formal schooling 
3) Father has not attained any formal schooling 
4) Father has attained some formal schooling 
 
Within these subgroups we estimate: 

B��C = �/ + ��D�� + �1EC + �39�� + �5D�� ∙ EC
+ �7D�� ∙ 6�� + �NEC ∙ 6�� + �OD�� ∙ EC ∙ 6�� + �PF��C + G� + H��C 

(5.5) 

In this equation Gij represents the sex of the child and all other parameters 
are again defined as in the previous equations. The parameter of interest is again 
β7, which measures how the impact of LEAP 1000 varies by the sex of the child, for 
each of the subgroups defined above. Based on the analysis in Chapter 4, we expect 

that the differential effect on girls of better-educated fathers is positive, while the effect on 

girls for better-educated mothers is negative, because of their preference to invest more in 

their sons. Note that we use the dichotomous indicator for parent’s education in this 
analysis (as defined in the subgroups), to ease interpretation of the impact 
estimates. Chapter 4 showed that for the nutritional analysis, results were similar 
with parental education coded as dummies and years of education. We only use 
individual-level outcomes for this analysis (nutritional outcomes and immediate 
determinants), since we expect that differential investments in children are only 
detectable at an individual level. 
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5.4.2 Multiple hypothesis testing 

Since we are interested to document the impact of LEAP 1000 on a wide variety of 
outcomes and determinants, we are at risk of rejecting a null hypothesis due to the 
large number of tests conducted. One approach to reduce the number of tests is to 
build summary indexes of our main domains of interest, as described in section 
5.3.1. In addition, we subject the analysis on the nutritional outcomes and 
summary indexes to an additional strategy to control the familywise error rate 
(FWER), where we define the family of tests at the outcome or determinant level 
(i.e. nutritional outcomes, immediate determinants and underlying determinants 
are each separate families) (Westfall and Young, 1993). When analysing individual 
outcomes, we control for the false discovery rate (FDR). Controlling for the FDR as 
opposed to the more stricter FWER increases the power when conducting 
hypothesis testing on many individual outcomes and when the costs of falsely 
rejecting a hypothesis is relatively low (Anderson, 2008). We follow the two-stage 
procedure proposed by Benjamini et al. (2006) and calculate FDR-adjusted q-values 
based on Anderson (2008).42 For our heterogeneity analysis in section 5.5.2, we 
adopt a more conservative approach and calculate adjusted p-values while 
allowing for correlation among the outcomes. More specifically, we use the 
Dubey/Armitage-Parmar approach (Sankoh et al., 1997). 

5.5 Results 

5.5.1 Main results 

We start by plotting the main results in an overview graph (Figure 5.2). This graph 
depicts the ITT effect on the main outcome indicators (HAZ, WAZ and WHZ) as 
well as the composite index indicators of the immediate and underlying 
determinants. LEAP 1000 had no measurable impact on any of the anthropometric 
indices, nor on the immediate determinants of health and food intake. There is a 
significant impact on one underlying determinant, food security, but not on care 
and the health environment. 

                                                           
 
42 The FDR q-values can be lower than the unadjusted p-values when many hypotheses are 
rejected. This is because if there are many true rejections, then we can tolerate several false 
rejections as well. However, this mainly happens for p-values that are so large that the null 
hypothesis for that specific test will not be rejected regardless. 
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Figure 5.2. Intent-to-treat effect of LEAP 1000 on nutritional outcomes and 

determinants 

 
 

The impacts are presented in more detail in Table 5.6 – 5.8 below. In 
addition to results on HAZ, WAZ and WHZ, we also present the impact estimates 
for stunting, wasting and underweight in Table 5.6. The estimate for stunting is an 
insignificant 0.2 percentage point (pp), and the estimate for wasting and 
underweight is 1.5 pp and 2.6 pp respectively, both not significant. Note that there 
was an important reduction in the rate of wasting between baseline and endline, 
from 15 percent to approximately 8 percent, yet this decreased happened for both 
treatment and comparison groups (Appendix Table S5.6). 
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Table 5.6. Impacts on nutritional status (6 - 59 Months) 

 Impact 
estimate 

Unadjusted 
p-value 

Adjusted p-
value 

Length/height-for-age z-score 0.052 0.428 0.646 

 (0.06)   

Stunted (HAZ < -2 SD) 0.002 0.911 0.897 

 (0.02)   

Weight-for-length/height z-score -0.102 0.215 0.437 

 (0.08)   

Wasted (WHZ < -2 SD) 0.015 0.452 0.697 

 (0.02)   

Weight-for-age z-score -0.045 0.411 0.646 

 (0.05)   

Underweight (WAZ < -2 SD) 0.026 0.165 0.378 

 (0.02)   
N 5,120   

Notes: Estimations use difference in difference modelling. Robust standard errors clustered 
at the community level are in parentheses. Adjusted p-values control for the FWER as 
described in section 5.4.2. Estimations are adjusted and include child's age, sex, PMT score, 
household size, sex, age and education of the household head, and community fixed effects. 
* p<0.1 ** p<0.05; *** p<0.01. 

 
In Table 5.7, we present the impact estimates for the IYCF index and the 

health index, as well as the indicators that make up both indexes. We find a 
significant negative effect on the meal frequency score, suggesting that children in 
treatment households eat fewer meals than their comparison counterparts. In 
addition, there is a weakly negative effect for fever, which is significant at the 10 
percent level. It indicates that LEAP 1000 children more often experience fever than 
children in the comparison group. However, note that this result is likely a 
reflection of the baseline difference on this indicator, since the endline values are 
quite similar for both groups (71.9 and 72.5 percent for treatment and comparison 
respectively, Appendix Table S5.6). In addition, the latter effect is not robust to 
multiple hypothesis testing adjustments. 

In terms of the underlying determinants, we find a positive and significant 
effect of LEAP 1000 on the food security index of 0.11 SD (Table 5.8). This effect is 
driven by the positive effect on food consumption (0.164 SD) and household diet 
diversity (0.144 SD). The overall impact on the care index is significant at the 10 
percent level but small, with an impact estimate of 0.05 SD. This effect is 
particularly driven by the significant impact on one of its components, social 
support, of 0.147 SD. However, this second finding is not robust to multiple 
hypothesis testing. None of the indicators representing the household’s health 
environment show a significant impact. 
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Table 5.7. Impacts on food intake and health (6 - 59 Months) 

 Impact 
estimate 

Unadjusted 
p-value 

Adjusted 
p-value 

Infant and young child feeding index -0.076 0.176 0.293 

 (0.05)   

Breastfeeding score  0.007 0.726 0.939 

 (0.02)   

Diet diversity score  0.031 0.612 0.939 

 (0.06)   

Meal frequency score  -0.134** 0.016 0.052 

 (0.06)   

Health index -0.047 0.230 0.293 

 (0.04)   

No fever  -0.105* 0.076 0.298 

 (0.06)   

No ARI symptoms -0.046 0.394 0.650 

 (0.05)   

No diarrhoea 0.005 0.934 1.000 

 (0.06)   
N 5,120   

Notes: Estimations use difference in difference modelling. Impact estimates are mean 
standardized ITTs; therefore, effect sizes are expressed in SD of the control group. All 
indicators and indexes are coded such that a higher value represents a better outcome. 
Robust standard errors clustered at the community level are in parentheses. Adjusted p-
values for the summary indexes control for the FWER and adjusted p-values for the 
individual outcomes control for the FDR, as described in section 5.4.2. Estimations are 
adjusted and include child's age, sex, PMT score, household size, sex, age and education of 
the household head, and community fixed effects. * p<0.1 ** p<0.05; *** p<0.01. 

 
Our sensitivity checks using smaller bandwidths are presented in 

Appendix Table S5.7. The sensitivity checks largely confirm our main analysis, 
except that the positive effect on food security disappears when moving closer to 
the cut-off. This might mean that the effect is more pronounced for households 
further away from the cut-off, which are by definition slightly poorer than 
households closer to the cut-off. In addition, note that the sample size decreases 
drastically when reducing the bandwidth, which can lead to larger standard errors. 
For instance, the effect size on food security is very similar in column 3, yet the 
estimated standard error is nearly twice as large. 
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Table 5.8. Impacts on food security, care and health environment (6 - 59 Months) 

 Impact 
estimate 

Unadjusted 
p-value 

Adjusted 
p-value 

Food security index 0.113** 0.030 0.088 

 (0.05)   

Food security score  0.053 0.405 0.157 

 (0.06)   

Food consumption per AE  0.164** 0.020 0.061  

 (0.07)   

Household diet diversity score  0.144** 0.038 0.061 

 (0.07)   

Care index  0.053* 0.082 0.172 

 (0.03)   

Subjective health  -0.039 0.514 1.000 

 (0.06)   

No ADL difficulties  -0.018 0.770 1.000 

 (0.06)   

Social support scale  0.147** 0.032 0.237 

 (0.07)   

Agency score  0.031 0.690 1.000 

 (0.08)   

Stress scale  0.055 0.335 1.000 

 (0.06)   

Nutritional knowledge  0.090 0.176 0.789 

 (0.07)   

Health environment index 0.008 0.800 0.795 

 (0.03)   

Improved source of water  -0.018 0.703 1.000 

 (0.05)   

Improved sanitation facility  -0.048 0.439 1.000 

 (0.06)   

Appropriate handwashing facility  0.092 0.199 1.000 

 (0.07)   
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 Impact 
estimate 

Unadjusted 
p-value 

Adjusted 
p-value 

No mud floor  0.054 0.436 1.000 

 (0.07)   

Safe disposal of child faeces -0.062 0.418 1.000 

 (0.08)   
N 5,120   

Notes: Estimations use difference in difference modelling. Impact estimates are mean 
standardized ITTs; therefore, effect sizes are expressed in SD of the control group. All 
indicators and indexes are coded such that a higher value represents a better outcome. 
Robust standard errors clustered at the community level are in parentheses. Adjusted p-
values for the summary indexes control for the FWER and adjusted p-values for the 
individual outcomes control for the FDR, as described in section 5.4.2. Estimations are 
adjusted and include child's age, sex, PMT score, household size, sex, age and education of 
the household head, and community fixed effects. * p<0.1 ** p<0.05; *** p<0.01. 

 
In sum, the main analysis shows that LEAP 1000 had no measurable 

impact on any of the three anthropometric indices, nor on the rate of stunting, 
wasting and underweight. In addition, no positive impact was found on the two 
underlying determinants of malnutrition, child food intake and health. Among the 
underlying determinants, food security and care, driven by social support, 
improved although the latter effect is not robust to multiple hypothesis testing.  

The positive results on household food security stand in contrast with the 
negative impact on child individual meal consumption. We therefore conduct 
some additional analysis to examine this finding in more detail. For some 
indicators, we have both a measure at the individual child level as well as on the 
aggregate household level. In particular, we look into the programme impacts on 
the number of meals per day consumed by children, versus the number of meals 
consumed per day as reported by the household. In addition, we examine the 
consumption of various food groups at the household level and at the child level. 
The results show that children of LEAP 1000 households experienced a drop in the 
number of meals they consume per day of 0.12, while at the household level, the 
number of meals increased by 0.07 (Table 5.9). The difference between these two 
effects is significant. In terms of dietary diversity, we observe significant increases 
in the consumption of cereals, milk products and oil and fats at the household 
level, but no impacts at the individual child level. There are no differences in 
effects though between the child and household level, except for the latter 
category. 
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Table 5.9, Impact of LEAP 1000 on number of meals and diet diversity, at child 

and household level 

 
Child  
level 

Household 
level 

P-value of 
difference 

Number of meals per day -0.123** 0.073** 0.004 
 (0.060) (0.036)  
Cereals -0.003 0.008*** 0.633 
 (0.024) (0.003)  
White tubers and roots -0.001 0.009 0.708 
 (0.013) (0.026)  
Vegetables 0.002 0.002 0.981 
 (0.021) (0.005)  
Fruits 0.002 -0.007 0.753 
 (0.026) (0.024)  
Meat 0.015 0.034 0.422 
 (0.014) (0.024)  
Eggs 0.018 0.005 0.430 
 (0.012) (0.014)  
Fish and other seafood 0.012 0.004 0.785 
 (0.027) (0.017)  
Legumes, nuts and seeds 0.025 0.045 0.570 
 (0.024) (0.032)  
Milk and milk products 0.003 0.028* 0.415 
 (0.028) (0.016)  
Oils and fats -0.001 0.074** 0.047 
 (0.037) (0.036)  
Sweets 0.029 0.004 0.480 
 (0.027) (0.025)  
Observations 5,000 3,903  

Note: Estimations use difference-in-difference modelling. Robust standard errors clustered 
at the community level are in parentheses. Estimations are adjusted and include child's age, 
sex, PMT score, household size, sex, age and education of the household head, and 
community fixed effects. * p<0.1 ** p<0.05; *** p<0.01. P-values of the difference are estimated 
using seemingly unrelated estimations. 

5.5.2 Heterogeneous effects 

The results of estimating equation 5.1 on the subgroups of six months are shown in 
Table 5.10. The main age groups of interests are those under two years old, as 
children in these age groups have had the longest exposure during the first 1,000 
days of their life. We find no significant impact of LEAP 1000 on the nutritional 
status for children under two, except for a positive effect on WHZ of 0.93 SD for 
children 12-17 months. This positive impact is not accompanied by any impacts on 
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the immediate or underlying determinants, however. For the youngest age group, 
we find a significant positive effect on care, but this impact did not translate into 
impacts on the immediate determinants. There is a negative impact for WAZ and 
WHZ for the age groups 24-29 and 30-35 months old, respectively. Since these age 
groups are not eligible for LEAP 1000, it could be that these children are primarily 
older siblings in the household and did not benefit as much from the LEAP grant 
as their younger siblings did. 

The results of equation 5.2 for our main outcome variables of HAZ, WAZ 
and WHZ are plotted in Figure 5.3. The graph shows the linear relationship 
between months of exposure and the outcome variable for the treatment and 
comparison group separately. The main interest is whether the slopes of the 
treatment and comparison group differs. However, all three graphs show that the 
relationship between months of exposure and nutritional status does not differ 
between treatment and comparison groups. In other words, the slopes of the lines 
are quite similar.43 We further experiment with breaking down the months of 
exposure in intervals of four months each, to test whether there may be a non-
linear relation between months of exposure and nutritional status. The results (not 
shown) indicate that again, there is no difference in treatment effect based on the 
number of months in LEAP 1000. Overall, the results in this sub-section show that 
LEAP 1000 did not have a stronger effect on children who were exposed to the 
programme for a longer duration during their first 1,000 days of life, except for a 
positive effect on WHZ for children 12-17 months old. 

Results from our heterogeneity analysis with respect to health facility 
access and quality are presented in Table 5.11. Note that only the estimate for the 
coefficient β7 from equation 5.3 is shown in this table. There are no differential 
treatment effects for any of our nutritional outcome indicators. In other words, the 
effect of LEAP 1000 on nutritional outcomes does not vary by any of our measures 
of distance and quality of the nearest health facility. The same holds for the two 
immediate determinants of malnutrition, health and food intake. In terms of 
underlying determinants, we find that the treatment effect on food security is 
between 0.23 – 0.27 SD larger for children who live nearest to a health facility with 
a doctor and in case the health facility with the doctor is within five kilometres. 
Only in the first case is the effect robust to corrections for multiple inference. 
 

                                                           
 
43 The coefficients of the interaction terms (p-values) are: -0.002 (0.76), -0.004 (0.53) and -0.003 
(0.59) for HAZ, WAZ and WHZ respectively. 
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Table 5.13, Impact of LEAP 1000 on nutritional status and immediate 

determinants of girls, by education of the parents 

 Mother’s schooling Father’s schooling 
 None Some None Some 
HAZ -0.053 0.583* 0.013 0.344 
 (0.185) (0.321) (0.196) (0.304) 
Unadjusted p-value 0.776 0.071 0.948 0.260 
Adjusted p-value 0.882 0.100 0.985 0.349 
     

WHZ 0.269* -0.238 0.232 0.179 
 (0.150) (0.282) (0.173) (0.283) 
Unadjusted p-value 0.076 0.399 0.182 0.528 
Adjusted p-value 0.121 0.562 0.278 0.704 
     

WAZ 0.140 0.162 0.145 0.346 
 (0.116) (0.226) (0.128) (0.226) 
Unadjusted p-value 0.230 0.473 0.261 0.128 
Adjusted p-value 0.460 0.778 0.509 0.275 
     

IYCF index -0.084 -0.303 -0.071 -0.249 
 (0.118) (0.223) (0.143) (0.229) 
Unadjusted p-value 0.479 0.175 0.620 0.280 
Adjusted p-value 0.729 0.320 0.855 0.482 
     

Health index -0.058 -0.453*** -0.083 -0.232 
 (0.084) (0.132) (0.089) (0.143) 
Unadjusted p-value 0.488 0.001 0.354 0.107 
Adjusted p-value 0.738 0.002 0.583 0.203 
     

Observations 3,698 1,337 3,186 1,330 
Note: Estimations use triple difference modelling. Impact estimates are mean standardized 
ITTs; therefore, effect sizes are expressed in SD of the control group (except for the 
nutritional indexes). Estimates in the table represent the coefficient of the triple-difference. 
Robust standard errors clustered at the community level are in parentheses. Adjusted p-
values are Dubey/Armitage-Parmar corrected p-values. Estimations are adjusted and 
include child's age, sex, PMT score, household size, sex, age and education of the household 
head, and community fixed effects. * p<0.1 ** p<0.05; *** p<0.01. 

 
The results from the heterogeneity analysis on negative and positive 

shocks are presented in Table 5.12. The most interesting results on nutritional 
outcomes appear for the crop disease and pest event. The LEAP 1000 treatment 
effect on WHZ and WAZ is significantly lower for children in households living in 
communities that experienced this event. The effect on WHZ is robust to 
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corrections for multiple hypothesis testing. However, this effect is not 
accompanied by a negative effect on any of the measured underlying 
determinants. In terms of positive events, we find that the treatment effect is larger 
on the health index in communities that have additional development 
programmes. Unfortunately, the community survey did not specify what types of 
development programmes were present. 

The results for our analysis on the influence of intra-household resource 
allocation on the programme impacts are presented in Table 5.13. The numbers in 
the Table again represent the estimate of β7, the differential effect on girls 
compared to boys for each of the subgroups. One major finding jumps out. For 
girls whose mother has attained some formal schooling, the impact of LEAP 1000 is 
0.45 SD lower on the health index compared to boys. This provides suggestive 
evidence that better-educated mothers, who are assumed to better exert their 
preferences, make fewer investments in their daughters compared to their sons, in 
the presence of an unconditional cash grant. There is also a positive effect on HAZ 
for this subgroup, but this effect is not robust to multiple hypothesis testing. The 
effects for fathers are all insignificant, which may be because fathers were not the 
main recipient of the cash and could therefore not strongly exert their preferences 
in the spending of the grant.  

5.6 Discussion and conclusion 
This chapter documents the impacts of LEAP 1000 on young child nutrition and its 
determinants. By reaching children in the critical window of the first 1,000 days of 
life, LEAP 1000 aims to provide families with the means to improve nutritional 
status at an early age. To present a complete picture, we follow a well-known 
conceptual framework of malnutrition to capture not only nutritional outcomes, 
but also immediate and underlying determinants. Our findings show that after 24 
months, LEAP 1000 has not been able to improve nutritional status among 
beneficiary children. We find a significant main treatment effect on household food 
security, indicating that the programme was able to positively affect one of the 
three underlying determinants. Despite the limited effects on child nutrition, the 
overall impact evaluation found positive impacts on increasing enrolment in the 
national health insurance programme, and on adult health care utilization 
(UNICEF Office of Research - Innocenti et al., 2018). However, these effects did not 
translate into improvements in child health or food intake, the two immediate 
determinants of malnutrition. We also show that impacts on the number of meals 
consumed at the household level is positive and statistically different from the 
negative effect on the number of meals consumed by children in LEAP 1000 
households. 

Our heterogeneity analysis shows no differential effects for children who 
were exposed to LEAP 1000 for a longer duration of the 1,000 days window, except 
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for a positive effect on WHZ for children 12-17 months old, and a positive effect on 
care for the youngest age group of 6-11 months. In contrast, a negative effect 
appears for children 24-35 months old on weight-related nutritional status. 
Distance to and quality of a health facility have no additional effect on the impact 
of LEAP 1000 on nutritional status. However, treatment effects on food security are 
larger for children living near a health facility with a doctor. Shocks are common 
occurrences for the households in our sample. The heterogeneity analysis for 
shocks shows that crop diseases or pests negatively affect the impact of LEAP 1000 
on weight-related nutritional outcomes. The introduction of additional 
development programmes increases the impact of LEAP 1000 on health, showing 
potential for complementarity between programmes. Finally, we found some 
suggestive evidence that better-educated mothers invest fewer resources in the 
health of their daughters compared to their sons. 

It is interesting to put our results in context. To do so, we require similar 
studies that report on nutritional status and the determinants that we examine in 
this chapter. There is little published academic work that uses a similarly broad 
perspective as our study, so we rely on a few publicly available evaluation reports. 
Table 5.14 lists selected characteristics and impacts of five cash transfer 
programmes in Ethiopia, Kenya, Malawi, Zambia and Zimbabwe. All these 
programmes are government-run, unconditional cash transfer programmes and 
reach a significant number of beneficiaries.44 Most programmes target labour-
constrained and poor households with limited productive capacity. The Zambia 
Child Grant Programme (CGP) is the only other programme that specifically 
targets young children. Transfer levels vary substantially with the Zambian 
programme transferring about 27 percent of baseline consumption, and the 
Ethiopian programme only 10 percent. Most programmes were accompanied by a 
RCT, except Ethiopia, which used a quasi-experimental technique to assess 
impacts.  

What is striking from this table, is that none of these programmes had an 
impact on any of the nutritional status indicators. In the three programmes that 
collected information on food intake for children, all of them found a significant 
impact, indicating that one of the immediate determinants of malnutrition was 
affected. However, none of the programmes had an impact on child health. On the 
other hand, all programmes had a strong and significant effect on food security, 
which is further corroborated by other research on this topic (Hidrobo et al., 2018, 
Tiwari et al., 2016). In two (Zambia, Ethiopia) of the three evaluation that collected 
some measures of care, no impact was found. Only the Malawi SCTP had a 
positive impact on caregiver stress. Impacts on the household health environment 
are generally not collected or reported, but the Zambian evaluation found an 
                                                           
 
44 Except for the Ethiopia programme, which was a state-level pilot at the time. 
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impact on ownership of toilets and cement floors, while the Ethiopian study found 
no improvements in housing quality. 

 
Table 5.14. Programme characteristics and impacts of selected cash transfer 

programmes in sub-Saharan Africa 

 Zambia 
CGP 

Malawi 
SCTP 

Zimbabwe 
HSCT 

Ethiopia 
Tigray 
SCTPP 

Kenya HSNP 

Programme characteristics 

Targeting Household 
with a 
child 

under 5 

Ultra-poor 
and labour-
constrained 

Labour-
constrained 
households, 
food poor 

Extremely 
poor, 

labour-
constrained 

Poor, high 
dependency 

ratio or 
having a 

member older 
than 55 years 

Transfer size 
(as % of 
baseline 
consumption) 

27% 18-23% 20% 10% 12% 

Number of 
beneficiaries 

145,000 
(includes 

MCT) 

163,000 55,509 3,800 60,000 

Evaluation 
method 

RCT RCT RCT IPWRA RCT 

      
Impacts      

HAZ No No No No No (stunting) 
WHZ No No No No No (wasting) 
WAZ No No No n/a No 

(underweight) 
IYCF Yes (meal 

frequency) 
Yes (meal 
frequency) 

n/a Yes 
(children < 

12) 

n/a 

Health No No Negative 
impact 

n/a No (children < 
18) 

Food security Yes Yes Yes (diet 
diversity) 

Yes Yes 

Care No Yes (stress) n/a No (health 
and stress) 

n/a 
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 Zambia 
CGP 

Malawi 
SCTP 

Zimbabwe 
HSCT 

Ethiopia 
Tigray 
SCTPP 

Kenya HSNP 

Health 
environment 

Yes (toilet 
and 

cement 
floors) 

n/a n/a No 
(housing 
quality) 

n/a 

Notes: n/a = not collected or reported. CGP = Child Grant Programme, SCTP = Social Cash 
Transfer Programme, HSCT = Harmonized Social Cash Transfer, SCTPP = Social Cash 
Transfer Pilot Programme, HSNP = Hunger Safety Net Programme, RCT = randomized 
control trial, IPWRA = inverse probability weighted regression adjustment. Sources: 
American Institutes for Research (2014), American Institutes for Research (2015), Berhane et 
al. (2015), Davis et al. (2016), Merttens et al. (2013), University of North Carolina at Chapel 
Hill et al. (2016).  

 
Another point of interest is the transfer size. The value of the LEAP 1000 

transfer constitutes about 14 percent of the baseline consumption of beneficiary 
households. More importantly, the transfer value lost about 20 percent of its initial 
value due to persistent inflation in the study area (UNICEF Office of Research - 
Innocenti et al., 2018). Across programmes, a transfer level of approximately 20 
percent or more is usually associated with broader impacts across multiple social 
and productive domains (Davis and Handa, 2015) and the limited scale of impacts 
we observe in our study could be related to the relatively low transfer size. 
However, note that the programmes in Zambia, Malawi and Zimbabwe, with 
transfer sizes of 20 percent or more, also did not have an impact on nutritional 
outcomes. 

Finally, we note the implications of intra-household allocation of 
resources. The way a CT programme may impact individuals within households is 
an important question but remains largely a black box (Yoong et al., 2012). Our 
results showed that while LEAP 1000 was able to impact household level food 
security, there was a decrease in the meal frequency for children. This 
inconsistency may be related to a situation in which a poor household needs to 
allocate sparse resources between members. When faced with an exogenous 
increase in household disposable income, adult members of the household may be 
prioritized since they are the ones to generate income for the household. This 
hypothesis is also consistent with our finding that when faced with a crop-related 
shock, the impact of LEAP 1000 on WHZ is negative. In this situation, the 
household may have little of their own produce available and the money from 
LEAP is used to cater for income-generating adults, thereby worsening the 
nutritional status of the children in the household. 
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In addition, our heterogeneity analysis showed that better-educated 
mothers may invest fewer resources in the health of their daughters compared to 
their sons. This finding is compatible with findings from Chapter 4, which showed 
that daughters of better-educated mothers have poorer educational and nutritional 
outcomes. This is also consistent with the hypothesis described above, if the 
mother is the main recipient of the grant and can exert her preferences in the 
prioritization of the money and sons are in a better position to generate income for 
the family or act as insurance for old-age or in case of widowhood. 

Considering our findings, and given the broader context of findings on the 
impact of CT programmes on nutrition, what can we say about the potential of CT 
programmes to address malnutrition? First, it should be noted that CTs have wide-
ranging impacts and are particularly effective to alleviate food insecurity, one of 
the underlying determinants of malnutrition (e.g. see the review by Bastagli et al. 
(2016)). This frequently includes significant impacts on improving dietary 
diversity. However, their current design is not enough to address the complex 
determination of malnutrition, suggesting a role for additional programming that 
targets underlying and immediate determinants that are less likely to be impacted 
via an income or economic pathway. There is increasing interest in linking CT 
programmes with additional social services as part of strengthening social 
protection systems overall (Roelen et al., 2017). Since CT programmes often are 
effective in reaching families living in poverty and/or facing multiple 
vulnerabilities, linking beneficiaries with other social services is a promising 
strategy. The LEAP programme already has a linkage approach with the NHIS and 
is currently looking at ways to strengthen linkages with other services including 
the Ghana Health Service. 

Research unpacking impacts of cash plus programming on child nutrition 
is limited but promising. For example, recent research in Bangladesh showed that 
CTs combined with nutrition behaviour change communications (BCC) had a 
greater impact than CTs alone and led to a decrease in stunting of 7.3 percentage 
points, combined with an increase in dietary diversity for children (Ahmed et al., 
2017). However, the BCC programme was quite intense with weekly sessions and 
occasional home visits and thus the likelihood that similar impacts would occur in 
national government-run, at scale programmes is unclear. In addition, the linkages 
to other services is highly context-specific. For example, Headey et al. (2017) 
explore what factors are associated with nutritional improvements in six countries 
and find that asset formation, parental education and access to antenatal care are 
important drivers, with improvements in sanitation only important for countries in 
South Asia. In our sample, nutritional knowledge was quite high at baseline, and it 
seems unlikely that improving knowledge would have been a promising strategy 
to improve nutritional outcomes. 

It might also be that impacts on nutritional outcomes just take longer to 
appear. Our evaluation only had a 24-month window, and this might be too short 
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for families to experience the necessary accumulation of sufficient income security, 
access to services and subsequent behaviour changes which could lead to 
improvements in nutritional status. Historical evidence suggests that stunting 
reduction is a long-term process. For example, it took 40 years for Japan to reduce 
its stunting prevalence from 50 to 5.7 percent. In contrast to the situation in most 
developing countries today, this reduction occurred during favourable economic 
and public health conditions (Schneider, 2018). Recent results from a CCT in 
Indonesia (Program Keluarga Harapan) showed a reduction in stunting of 9 – 11 
percentage points after six years of operation (Cahyadi et al., 2018). While there are 
no strong effects on the underlying determinants of malnutrition, the authors 
conclude that increased attention to weight and nutrition (particularly protein 
consumption) during the early years likely contributed to this result. The link 
between stunting and protein intake, or more generally animal-sourced foods, has 
been found in other studies as well (Headey et al., 2018).  

One important limitation of our study design is that our sample only 
includes households that are close to either side of the eligibility cut-off. It might be 
that the poorest households, further away from the programme threshold, benefit 
more from LEAP 1000. Our results should therefore be considered a lower bound 
of the average treatment effect (Mehta, 2018). Another limitation is the relatively 
short time frame of our evaluation, as impacts might take longer to appear. 

In conclusion, within the time and analytical frame of our evaluation, we 
found no impact of Ghana’s cash transfer programme LEAP 1000 on nutritional 
outcomes, despite its explicit objective of decreasing child malnutrition. Our 
results are in line with findings from other large-scale, government-run cash 
transfer programmes in sub-Saharan Africa. Future research should focus on 
effective and context-specific linkages between cash transfer programmes and 
additional social services, that together are able to improve underlying and 
immediate determinants of malnutrition. In addition, further research is needed to 
examine how CTs affect intra-household division of resources and how 
programmes can be strengthened to benefit the youngest children of the 
household. 
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5.7 Appendix to Chapter 5 

5.7.1 Appendix A: Additional tables 

Table S 5.1, Comparison of children in the panel versus children lost at follow-

up 

Variables Lost at 
follow-up 

Panel p-value 

Background characteristics    

Age in months 39.623 14.345 0.000 
Female child 0.500 0.499 0.997 
Household size 6.882 6.877 0.882 
# of children aged 0 - 11 months 0.585 0.516 0.001 
# of children aged 12 - 23 months 0.351 0.535 0.000 
# of children aged 24 - 35 months 0.155 0.230 0.000 
# of children aged 36 - 47 months 0.544 0.266 0.000 
# of children aged 48 - 59 months 0.464 0.259 0.000 
# of children aged 60 - 71 months 0.191 0.282 0.000 
# of children 6 - 12 1.446 1.450 0.997 
# of children 13 - 17 0.393 0.474 0.006 
# of adults 18 - 24 0.434 0.511 0.002 
# of adults 25 - 34 0.983 1.001 0.499 
# of adults 35 - 44 0.660 0.658 0.887 
# of adults 45 - 54 0.264 0.279 0.489 
# of adults 55 - 64 0.168 0.174 0.693 
# of adults 65 and more 0.245 0.242 0.888 
Single or double orphan 0.011 0.010 0.806 
Anthropometric outcomes    

Length/height-for-age z-score -1.499 -1.066 0.000 
Stunted (HAZ < -2 SD) 0.342 0.277 0.004 
Weight-for-length/height z-score -0.440 -0.559 0.066 
Wasted (WHZ < -2 SD) 0.128 0.171 0.003 
Weight-for-age z-score -1.183 -0.997 0.000 
Underweight (WAZ < -2 SD) 0.207 0.182 0.197 
Immediate determinants    

Breastfeeding score for IYCF 0.232 1.256 0.000 
Diet diversity score for IYCF 1.186 1.206 0.449 
Meal frequency score for IYCF 1.561 1.249 0.000 
Infant and Young Child Feeding Index 
(6-59 months) 

2.979 3.711 0.000 

No fever 0.740 0.715 0.152 
No ARI symptoms 0.942 0.944 0.877 
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Variables Lost at 
follow-up 

Panel p-value 

No diarrhoea 0.648 0.522 0.000 
Health index (ICW) 0.081 -0.019 0.000 
Underlying determinants    

Sum of food security score (5-20) 12.885 13.047 0.101 
AE food expenditure p month constant 
Greater Accra Aug-17 prices 

87.549 89.410 0.460 

Household Diet Diversity Score 6.311 6.410 0.217 
Food security index (ICW) -0.059 -0.014 0.129 
Subjective health (1 very poor - 5 
excellent) 

3.188 3.225 0.408 

No ADL difficulties 0.471 0.513 0.016 
MOS-Social Support score(standardized) 51.015 51.318 0.702 
Agency score 2.679 2.683 0.976 
Cohen perceived stress scale (positively 
reversed) 

28.141 28.474 0.054 

Nutritional knowledge score (0-6) 4.343 4.330 0.747 
Care index (ICW) -0.017 0.009 0.187 
Improved source of water 0.595 0.577 0.426 
Improved source of sanitation 0.107 0.090 0.069 
Appropriate hand washing facilities 0.089 0.060 0.008 
No mud floor 0.753 0.767 0.372 
Safe disposal of child stools 0.272 0.190 0.000 
Health environment index (ICW) 0.047 -0.013 0.008 
Observations 1,229 1,250  

Notes: P-values are reported from Wald tests on the equality of means (ratios) of Treatment 
and Comparison for each exit or entry reason. Standard errors are clustered at the 
community level. All tests control for the PMT score. 
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Table S 5.2, Comparison of children in the panel versus new children at follow-

up 

Variables New 
Entrants  

Panel  p-value 

Age in months 7.730 14.345 0.000 
Female child 0.504 0.499 0.855 
Observations 899 1,250  
Household size 6.906 6.877 0.614 
# of children aged 0 - 11 months 0.648 0.516 0.000 
# of children aged 12 - 23 months 0.267 0.535 0.000 
# of children aged 24 - 35 months 0.284 0.230 0.004 
# of children aged 36 - 47 months 0.347 0.266 0.000 
# of children aged 48 - 59 months 0.303 0.259 0.010 
# of children aged 60 - 71 months 0.309 0.282 0.111 
# of children 6 - 12 1.481 1.450 0.325 
# of children 13 - 17 0.426 0.474 0.139 
# of adults 18 - 24 0.511 0.511 0.910 
# of adults 25 - 34 1.005 1.001 0.935 
# of adults 35 - 44 0.648 0.658 0.873 
# of adults 45 - 54 0.285 0.279 0.751 
# of adults 55 - 64 0.156 0.174 0.288 
# of adults 65 and more 0.235 0.242 0.752 
Single or double orphan 0.053 0.010 0.001 
Observations 1,391 1,250  

Notes: P-values are reported from Wald tests on the equality of means (ratios) of Treatment 
and Comparison for each exit or entry reason. Standard errors are clustered at the 
community level. All tests control for the PMT score. 
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Table S 5.3, Comparison between comparison and treatment group of children 

in the panel 

Variables Comparison  Treatment p-value 

Age in months 14.573 14.143 0.110 
Female child 0.502 0.497 0.183 
Household size 6.415 7.285 0.136 
# of children aged 0 - 11 months 0.485 0.544 0.067 
# of children aged 12 - 23 months 0.527 0.542 0.491 
# of children aged 24 - 35 months 0.224 0.235 0.957 
# of children aged 36 - 47 months 0.276 0.256 0.007 
# of children aged 48 - 59 months 0.244 0.273 0.403 
# of children aged 60 - 71 months 0.249 0.310 0.451 
# of children 6 - 12 1.205 1.667 0.108 
# of children 13 - 17 0.413 0.527 0.408 
# of adults 18 - 24 0.512 0.511 0.019 
# of adults 25 - 34 1.060 0.949 0.090 
# of adults 35 - 44 0.584 0.723 0.505 
# of adults 45 - 54 0.251 0.304 0.319 
# of adults 55 - 64 0.166 0.182 0.740 
# of adults 65 and more 0.220 0.262 0.906 
Single or double orphan 0.014 0.006 0.407 
Length/height-for-age z-score -1.043 -1.086 0.897 
Stunted (HAZ < -2 SD) 0.276 0.277 0.688 
Weight-for-length/height z-score -0.556 -0.561 0.414 
Wasted (WHZ < -2 SD) 0.164 0.178 0.801 
Weight-for-age z-score -0.988 -1.005 0.382 
Underweight (WAZ < -2 SD) 0.176 0.188 0.973 
Breastfeeding score for IYCF 1.230 1.279 0.153 
Diet diversity score for IYCF 1.200 1.212 0.617 
Meal frequency score for IYCF 1.198 1.294 0.751 
Infant and Young Child Feeding 
Index (6-59 months) 

3.628 3.785 0.458 

No fever 0.695 0.733 0.040 
No ARI symptoms 0.925 0.961 0.236 
No diarrhoea 0.493 0.548 0.079 
Health index (ICW) -0.081 0.036 0.009 
Sum of food security score (5-20) 13.085 13.014 0.245 
AE food expenditure p month 
constant Greater Accra Aug-17 prices 

94.342 85.057 0.723 

Household Diet Diversity Score 6.495 6.336 0.544 
Food security index (ICW) 0.029 -0.052 0.735 
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Variables Comparison  Treatment p-value 

Subjective health (1 very poor - 5 
excellent) 

3.220 3.229 0.713 

No ADL difficulties 0.526 0.502 0.816 
MOS-Social Support 
score(standardized) 

52.298 50.452 0.221 

Agency score 2.660 2.703 0.897 
Cohen perceived stress scale 
(positively reversed) 

28.766 28.217 0.836 

Nutritional knowledge score (0-6) 4.355 4.307 0.245 
Care index (ICW) 0.030 -0.010 0.201 
Improved source of water 0.560 0.592 0.811 
Improved source of sanitation 0.087 0.092 0.950 
Appropriate hand washing facilities 0.061 0.059 0.160 
No mud floor 0.763 0.771 0.385 
Safe disposal of child stools 0.172 0.206 0.404 
Health environment index (ICW) -0.030 0.001 0.235 
Observations 586 664  

Notes: P-values are reported from Wald tests on the equality of means (ratios) of Treatment 
and Comparison for each exit or entry reason. Standard errors are clustered at the 
community level. All tests control for the PMT score. 
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Table S 5.4, Comparison between comparison and treatment group of children 

lost at follow-up 

Variables Comparison  Treatment p-value 

Age in months 39.466 39.771 0.824 
Female child 0.497 0.502 0.090 
Household size 6.641 7.109 0.044 
# of children aged 0 - 11 months 0.550 0.618 0.233 
# of children aged 12 - 23 months 0.351 0.351 0.189 
# of children aged 24 - 35 months 0.158 0.153 0.399 
# of children aged 36 - 47 months 0.534 0.553 0.496 
# of children aged 48 - 59 months 0.448 0.479 0.603 
# of children aged 60 - 71 months 0.183 0.199 0.661 
# of children 6 - 12 1.315 1.569 0.043 
# of children 13 - 17 0.371 0.414 0.809 
# of adults 18 - 24 0.445 0.423 0.193 
# of adults 25 - 34 1.008 0.959 0.740 
# of adults 35 - 44 0.626 0.692 0.781 
# of adults 45 - 54 0.272 0.256 0.346 
# of adults 55 - 64 0.146 0.190 0.389 
# of adults 65 and more 0.235 0.254 0.900 
Single or double orphan 0.008 0.013 0.882 
Length/height-for-age z-score -1.487 -1.512 0.797 
Stunted (HAZ < -2 SD) 0.344 0.340 0.675 
Weight-for-length/height z-score -0.424 -0.455 0.199 
Wasted (WHZ < -2 SD) 0.131 0.125 0.593 
Weight-for-age z-score -1.167 -1.198 0.323 
Underweight (WAZ < -2 SD) 0.203 0.210 0.323 
Breastfeeding score for IYCF 0.242 0.223 0.274 
Diet diversity score for IYCF 1.169 1.202 0.695 
Meal frequency score for IYCF 1.550 1.570 0.928 
Infant and Young Child Feeding 
Index (6-59 months) 

2.961 2.995 0.683 

No fever 0.718 0.760 0.100 
No ARI symptoms 0.950 0.935 0.090 
No diarrhoea 0.654 0.641 0.393 
Health index (ICW) 0.081 0.080 0.800 
Sum of food security score (5-20) 12.773 12.991 0.965 
AE food expenditure p month 
constant Greater Accra Aug-17 prices 

90.902 84.391 0.728 

Household Diet Diversity Score 6.388 6.239 0.668 
Food security index (ICW) -0.046 -0.071 0.758 
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Variables Comparison  Treatment p-value 

Subjective health (1 very poor - 5 
excellent) 

3.186 3.190 0.962 

No ADL difficulties 0.477 0.466 0.716 
MOS-Social Support 
score(standardized) 

51.730 50.341 0.112 

Agency score 2.559 2.791 0.917 
Cohen perceived stress scale 
(positively reversed) 

28.076 28.202 0.455 

Nutritional knowledge score (0-6) 4.314 4.371 0.502 
Care index (ICW) -0.030 -0.005 0.618 
Improved source of water 0.591 0.599 0.975 
Improved source of sanitation 0.112 0.103 0.842 
Appropriate hand washing facilities 0.087 0.090 0.094 
No mud floor 0.738 0.766 0.691 
Safe disposal of child stools 0.242 0.300 0.390 
Health environment index (ICW) 0.030 0.064 0.535 
Observations 596 633  

Notes: P-values are reported from Wald tests on the equality of means (ratios) of Treatment 
and Comparison for each exit or entry reason. Standard errors are clustered at the 
community level. All tests control for the PMT score. 
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Table S 5.5, Comparison between comparison and treatment group of new 

children at follow-up 

Variables Mean Mean p-value 

Age in months 8.252 7.234 0.729 
Female child 0.519 0.489 0.378 
Observations 437 462  
Household size 6.615 7.195 0.353 
# of children aged 0 - 11 months 0.618 0.677 0.441 
# of children aged 12 - 23 months 0.272 0.263 0.375 
# of children aged 24 - 35 months 0.294 0.274 0.756 
# of children aged 36 - 47 months 0.340 0.353 0.939 
# of children aged 48 - 59 months 0.295 0.311 0.162 
# of children aged 60 - 71 months 0.285 0.333 0.934 
# of children 6 - 12 1.284 1.677 0.155 
# of children 13 - 17 0.369 0.484 0.462 
# of adults 18 - 24 0.571 0.452 0.471 
# of adults 25 - 34 1.016 0.994 0.990 
# of adults 35 - 44 0.612 0.683 0.947 
# of adults 45 - 54 0.288 0.283 0.949 
# of adults 55 - 64 0.140 0.172 0.602 
# of adults 65 and more 0.231 0.240 0.930 
Single or double orphan 0.050 0.056 0.305 
Observations 694 697  

Notes: P-values are reported from Wald tests on the equality of means (ratios) of Treatment 
and Comparison for each exit or entry reason. Standard errors are clustered at the 
community level. All tests control for the PMT score. 
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Table S 5.6, Variable means by survey round and treatment status 

 (1) (2) (3) (4) 
  Baseline 

Comparison
Baseline 

Treatment 
Endline 

Comparison
Endline 

Treatment 
HAZ -1.262 -1.288 -1.397 -1.393 
Stunted (HAZ < -2 SD) 0.311 0.306 0.304 0.308 
WHZ -0.487 -0.515 -0.479 -0.578 
Wasted (WHZ < -2 SD) 0.147 0.152 0.074 0.086 
WAZ -1.075 -1.100 -1.109 -1.172 
Underweight (WAZ < -2 SD) 0.189 0.199 0.162 0.196 
IYCF Index  3.294 3.395 3.357 3.304 
Breastfeeding score for IYCF 0.736 0.766 0.249 0.219 
Diet diversity score for IYCF 1.185 1.207 1.275 1.315 
Meal frequency score for IYCF 1.372 1.422 1.833 1.770 
Health index 0.003 0.055 0.001 0.018 
No fever 0.709 0.746 0.725 0.719 
No ARI symptoms 0.937 0.947 0.957 0.958 
No diarrhoea 0.576 0.594 0.653 0.683 
Food security index  -0.014 -0.068 -0.010 0.033 
Sum of food security score (5-20) 12.922 12.984 13.079 13.203 
AE food expenditure p month 
constant Greater Accra Aug-17 
prices 

92.408 84.670 58.904 60.499 

Household Diet Diversity Score 6.418 6.259 6.723 6.805 
Care index -0.003 -0.014 0.001 0.035 
Subjective health (1 - 5) 3.209 3.213 3.752 3.713 
No ADL difficulties 0.501 0.485 0.623 0.594 
MOS-Social Support score 51.731 50.000 53.118 54.138 
Agency score 2.613 2.734 3.950 4.093 
Cohen perceived stress scale 28.376 28.147 29.138 29.109 
Nutritional knowledge (0-6) 4.328 4.331 4.384 4.496 
Health environment index 0.009 0.040 0.004 0.052 
Improved source of water 0.586 0.608 0.666 0.673 
Improved source of sanitation 0.103 0.097 0.250 0.230 
Appropriate hand washing 
facilities 

0.075 0.075 0.096 0.127 

No mud floor 0.751 0.771 0.717 0.756 
Safe disposal of child stools 0.210 0.253 0.360 0.403 
Observations 1,182 1,297 1,280 1,361 
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Table S 5.7, Comparison of impact estimates by bandwidth around the cut-off 

 Full sample 
Lowest 

bandwidth 
Highest 

bandwidth 

Nutritional status    

HAZ 0.052 0.026 0.029 
 (0.06) (0.15) (0.12) 
Unadjusted p-value 0.428 0.865 0.820 
Adjusted p-value 0.646 0.924 0.831 
    
Stunted (HAZ < -2 SD) 0.002 -0.010 0.018 
 (0.02) (0.04) (0.03) 
Unadjusted p-value 0.911 0.837 0.602 
Adjusted p-value 0.897 0.822 0.588 
    
WHZ -0.102 -0.076 -0.184 
 (0.08) (0.15) (0.13) 
Unadjusted p-value 0.215 0.641 0.180 
Adjusted p-value 0.437 0.889 0.351 
    
Wasted (WHZ < -2 SD) 0.015 0.025 0.034 
 (0.02) (0.04) (0.03) 
Unadjusted p-value 0.452 0.519 0.239 
Adjusted p-value 0.697 0.768 0.416 
    
WAZ -0.045 -0.046 -0.120 
 (0.05) (0.13) (0.10) 
Unadjusted p-value 0.411 0.749 0.241 
Adjusted p-value 0.646 0.924 0.391 
    
Underweight (WAZ < -2 SD) 0.026 0.049 0.067* 
 (0.02) (0.04) (0.03) 
Unadjusted p-value 0.165 0.309 0.055 
Adjusted p-value 0.378 0.601 0.130 
    
Immediate determinants    

IYCF index -0.076 -0.215* -0.029 
 (0.05) (0.11) (0.09) 
Unadjusted p-value 0.176 0.064 0.755 
Adjusted p-value 0.293 0.117 0.767 
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 Full sample 
Lowest 

bandwidth 
Highest 

bandwidth 

Health index -0.047 0.001 -0.077 
 (0.04) (0.07) (0.06) 
Unadjusted p-value 0.230 0.974 0.226 
Adjusted p-value 0.293 0.981 0.398 
    
Underlying determinants    

Food security index 0.113** 0.020 0.109 
 (0.05) (0.11) (0.09) 
Unadjusted p-value 0.030 0.863 0.248 
Adjusted p-value 0.088 0.852 0.317 
    
Care index 0.053* 0.118* 0.080* 
 (0.03) (0.07) (0.05) 
Unadjusted p-value 0.082 0.087 0.093 
Adjusted p-value 0.172 0.290 0.268 
    
Health environment index 0.008 0.088 0.084 
 (0.03) (0.07) (0.06) 
Unadjusted p-value 0.800 0.275 0.186 
Adjusted p-value 0.795 0.477 0.317 
Observations 5,120 1,205 1,914 

Notes: Estimations use difference in difference modelling. Robust standard errors clustered 
at the community level are in parentheses. Adjusted p-values control for the FWER as 
described in section 5.4.2. Estimations are adjusted and include child's age, sex, PMT score, 
household size, sex, age and education of the household head, and community fixed effects. 
* p<0.1 ** p<0.05; *** p<0.01. Optimal bandwidth selection as proposed by Calonico et al. 
(2017). 

 
  



  

195 
 

5
.7

.2
 

A
p

p
e

n
d

ix
 B

: 
D

e
ta

il
e

d
 i

n
fo

rm
a

ti
o

n
 o

n
 i

n
d

ic
a

to
rs

 u
se

d
 i

n
 t

h
is

 s
tu

d
y

 

O
u

tc
o

m
e

/ 

D
e

te
rm

in
a

n
t 

In
d

ic
a

to
rs

 
D

e
fi

n
it

io
n

 

K
e

y
 

re
fe

re
n

ce
 

M
a

in
 o

u
tc

o
m

e
s 

 
C

h
il

d
 

m
a

ln
u

tr
it

io
n

 

L
en

gt
h/

he
ig

ht
-f

or
-

ag
e 

z-
sc

or
e 

L
en

gt
h 

(f
or

 c
hi

ld
re

n 
< 

24
 m

on
th

s)
 o

r 
he

ig
ht

 (≥
 2

4 
m

on
th

s)
 fo

r 
ag

e 
ex

pr
es

se
d

 in
 s

ta
nd

ar
d

 d
ev

ia
ti

on
s 

(S
D

) o
f a

 h
ea

lt
hy

 r
ef

er
en

ce
 g

ro
up

 
(W

H
O

, 2
00

6)
 

St
un

te
d

  
L

en
gt

h/
he

ig
ht

-f
or

-a
ge

 z
-s

co
re

 <
 2

 S
D

 
(W

H
O

, 2
00

6)
 

W
ei

gh
t-

fo
r-

le
ng

th
/h

ei
gh

t z
-

sc
or

e 

W
ei

gh
t f

or
 le

ng
th

 (f
or

 c
hi

ld
re

n 
< 

24
 m

on
th

s)
 o

r 
he

ig
ht

 (≥
 2

4 
m

on
th

s)
 

ex
pr

es
se

d
 in

 S
D

 o
f a

 h
ea

lt
hy

 r
ef

er
en

ce
 g

ro
up

 
(W

H
O

, 2
00

6)
 

W
as

te
d

 
W

ei
gh

t-
fo

r-
le

ng
th

/h
ei

gh
t z

-s
co

re
 <

 2
 S

D
 

(W
H

O
, 2

00
6)

 
W

ei
gh

t-
fo

r-
ag

e 
z-

sc
or

e 
W

ei
gh

t f
or

 a
ge

 e
xp

re
ss

ed
 in

 S
D

 o
f a

 h
ea

lt
hy

 r
ef

er
en

ce
 g

ro
up

 
(W

H
O

, 2
00

6)
 

U
nd

er
w

ei
gh

t  
W

ei
gh

t-
fo

r-
ag

e 
z-

sc
or

e 
< 

2 
SD

 
(W

H
O

, 2
00

6)
 

Im
m

e
d

ia
te

 d
e

te
rm

in
a

n
ts

 
 

H
e

a
lt

h
 

N
o 

d
ia

rr
ho

ea
 

C
hi

ld
 d

id
 n

ot
 h

av
e 

d
ia

rr
ho

ea
 in

 th
e 

la
st

 2
 w

ee
ks

 
(U

N
IC

E
F,

 
20

18
) 

N
o 

fe
ve

r 
C

hi
ld

 d
id

 n
ot

 h
av

e 
fe

ve
r 

in
 th

e 
la

st
 2

 w
ee

ks
 

(U
N

IC
E

F,
 

20
18

) 
N

o 
sy

m
pt

om
s 

of
 

ac
ut

e 
re

sp
ir

at
or

y 
in

fe
ct

io
n 

(A
R

I)
 

C
hi

ld
 d

id
 n

ot
 h

av
e 

a 
co

ug
h 

ac
co

m
pa

ni
ed

 b
y 

sh
or

t, 
ra

p
id

 b
re

at
hi

ng
 in

 
th

e 
la

st
 2

 w
ee

ks
 

(U
N

IC
E

F,
 

20
18

) 

F
o

o
d

 i
n

ta
k

e
 

B
re

as
tf

ee
d

in
g 

sc
or

e 
C

hi
ld

 is
 c

ur
re

nt
ly

 b
ei

ng
 b

re
as

tf
ed

. S
co

re
 o

f 2
 fo

r 
ch

ild
re

n 
6-

11
 m

on
th

s,
 

an
d

 1
 fo

r 
ch

ild
re

n 
12

-2
3 

m
on

th
s 

A
d

ap
te

d
 

fr
om

 R
ue

l 
an

d
 M

en
on

 
(2

00
2)

 



  

196 
 

D
ie

t d
iv

er
si

ty
 s

co
re

 
B

as
ed

 o
n 

th
e 

nu
m

be
r 

of
 fo

od
 g

ro
up

s 
th

e 
ch

ild
 a

te
 th

e 
d

ay
 b

ef
or

e 
th

e 
in

te
rv

ie
w

:  
 A

ge
 

6-
8 

m
on

th
s 

9-
11

 
m

on
th

s 
12

-2
3 

m
on

th
s 

24
-5

9 
m

on
th

s 
N

um
be

r 
of

 fo
od

 
gr

ou
ps

 a
nd

 
as

so
ci

at
ed

 s
co

re
 

1 
= 

1 
2+

 =
 2

 
1-

2 
= 

1 
3+

 =
 2

 
2-

3 
= 

1 
4+

 =
 2

 
2-

3 
= 

1 
4-

5 
= 

2 
6+

 =
 3

 
 

 
 

 
 

 

A
d

ap
te

d
 

fr
om

 R
ue

l 
an

d
 M

en
on

 
(2

00
2)

 

M
ea

l f
re

qu
en

cy
 

sc
or

e 
B

as
ed

 o
n 

th
e 

nu
m

be
r 

of
 m

ea
ls

 th
e 

ch
ild

 h
ad

 th
e 

d
ay

 b
ef

or
e 

th
e 

in
te

rv
ie

w
: 

 A
ge

 
6-

8 
m

on
th

s 
9-

11
 

m
on

th
s 

12
-2

3 
m

on
th

s 
24

-5
9 

m
on

th
s 

N
um

be
r 

of
 

m
ea

ls
 a

nd
 

as
so

ci
at

ed
 s

co
re

 

1 
= 

1 
2+

 =
 2

 
1-

2 
= 

1 
3+

 =
 2

 
2 

= 
1 

3 
= 

2 
4+

 =
 3

 

2 
= 

1 
3 

= 
2 

4+
 =

 3
 

 
 

 
 

 
 

A
d

ap
te

d
 

fr
om

 R
ue

l 
an

d
 M

en
on

 
(2

00
2)

 

In
fa

nt
 a

nd
 y

ou
ng

 
ch

ild
 fe

ed
in

g 
(I

Y
C

F)
 in

d
ex

 

A
ge

-s
pe

ci
fi

c 
in

d
ex

, r
an

gi
ng

 fr
om

 0
 –

 6
, c

om
po

se
d

 o
f t

he
 s

um
 o

f t
he

 
sc

or
es

 fo
r 

br
ea

st
fe

ed
in

g,
 d

ie
t d

iv
er

si
ty

 a
nd

 m
ea

l f
re

qu
en

cy
 a

s 
d

es
cr

ib
ed

 
ab

ov
e 

R
ue

l a
nd

 
M

en
on

 
(2

00
2)

 
 

 



  

197 
 

U
n

d
e

rl
y

in
g

 d
e

te
rm

in
an

ts
 

 

H
o

u
se

h
o

ld
 

fo
o

d
 

in
se

cu
ri

ty
 

H
ou

se
ho

ld
 fo

od
 

co
ns

um
pt

io
n 

T
ot

al
 fo

od
 c

on
su

m
pt

io
n 

of
 th

e 
ho

us
eh

ol
d

 p
er

 m
on

th
, f

or
 e

ac
h 

w
av

e 
an

d
 r

eg
io

n 
d

ef
la

te
d

 to
 G

re
at

er
 A

cc
ra

 p
ri

ce
s 

of
 S

ep
te

m
be

r 
20

17
 

G
SS

 (2
01

4)
 

H
ou

se
ho

ld
 fo

od
 

se
cu

ri
ty

 
N

um
be

r 
of

 m
ea

ls
 p

er
 d

ay
 a

nd
 fo

ur
 it

em
s 

fr
om

 th
e 

H
ou

se
ho

ld
 F

oo
d

 
In

se
cu

ri
ty

 A
cc

es
s 

Sc
al

e.
 S

co
re

 fo
r 

ea
ch

 a
ns

w
er

 is
 in

 p
ar

en
th

es
es

. S
co

re
s 

w
er

e 
su

m
m

ed
 to

 a
 to

ta
l s

co
re

 r
an

gi
ng

 b
et

w
ee

n 
5 

an
d

 2
0.

 
- 

H
ow

 m
an

y 
m

ea
ls

 e
xc

lu
d

in
g 

sn
ac

ks
 d

o 
yo

u 
no

rm
al

ly
 h

av
e 

in
 a

 
d

ay
? 

O
ne

 (1
), 

T
w

o 
(2

), 
T

hr
ee

 (3
), 

4 
or

 m
or

e 
(4

) 
- 

In
 th

e 
p

a
st

 f
o

u
r 

w
e

e
k

s,
 d

id
 y

ou
 w

or
ry

 th
at

 y
ou

r 
ho

us
eh

ol
d

 
w

ou
ld

 n
ot

 h
av

e 
en

ou
gh

 fo
od

? 
N

ev
er

 (4
), 

R
ar

el
y 

(o
nc

e 
or

 tw
ic

e)
 

(3
), 

So
m

et
im

es
 (3

 –
 1

0 
ti

m
es

) (
2)

, O
ft

en
 (m

or
e 

th
an

 1
0 

ti
m

es
) (

1)
 

- 
In

 th
e 

p
a

st
 f

o
u

r 
w

e
e

k
s,

 d
id

 y
ou

 o
r 

an
y 

ho
us

eh
ol

d
 m

em
be

r 
go

 a
 

w
ho

le
 d

ay
 a

nd
 n

ig
ht

 w
it

ho
ut

 e
at

in
g 

an
yt

hi
ng

 b
ec

au
se

 th
er

e 
w

as
 n

ot
 e

no
ug

h 
fo

od
? 

N
ev

er
 (4

), 
R

ar
el

y 
(o

nc
e 

or
 tw

ic
e)

 (3
), 

So
m

et
im

es
 (3

 –
 1

0 
ti

m
es

) (
2)

, O
ft

en
 (m

or
e 

th
an

 1
0 

ti
m

es
) (

1)
 

- 
In

 th
e 

p
a

st
 f

o
u

r 
w

e
e

k
s,

 w
as

 th
er

e 
a 

ti
m

e 
w

he
n 

an
y 

of
 th

e 
ch

ild
re

n 
yo

un
ge

r 
th

an
 5

 y
ea

rs
 o

ld
 d

id
 n

ot
 e

at
 h

ea
lt

hy
 a

nd
 

nu
tr

it
io

us
 fo

od
s 

be
ca

u
se

 o
f a

 la
ck

 o
f m

on
ey

 o
r 

ot
he

r 
re

so
ur

ce
s?

 
N

ev
er

 (4
), 

R
ar

el
y 

(o
nc

e 
or

 tw
ic

e)
 (3

), 
So

m
et

im
es

 (3
 –

 1
0 

ti
m

es
) 

(2
), 

O
ft

en
 (m

or
e 

th
an

 1
0 

ti
m

es
) (

1)
 

- 
In

 th
e 

p
a

st
 f

o
u

r 
w

e
e

k
s,

 w
as

 th
er

e 
a 

ti
m

e 
w

he
n 

an
y 

of
 th

e 
ch

ild
re

n 
yo

un
ge

r 
th

an
 5

 y
ea

rs
 o

ld
 w

as
 n

ot
 g

iv
en

 e
no

u
gh

 fo
od

 
be

ca
us

e 
of

 a
 la

ck
 o

f m
on

ey
 o

r 
ot

he
r 

re
so

ur
ce

s?
 N

ev
er

 (4
), 

R
ar

el
y 

(o
nc

e 
or

 tw
ic

e)
 (3

), 
So

m
et

im
es

 (3
 –

 1
0 

ti
m

es
) (

2)
, O

ft
en

 
(m

or
e 

th
an

 1
0 

ti
m

es
) (

1)
 

C
oa

te
s 

et
 a

l. 
(2

00
7)

 



  

198 
 

H
ou

se
ho

ld
 d

ie
t 

d
iv

er
si

ty
 

H
ou

se
ho

ld
 d

ie
t d

iv
er

si
ty

 s
co

re
 b

as
ed

 o
n 

12
 fo

od
 g

ro
up

s:
 C

er
ea

ls
, W

hi
te

 
tu

be
rs

 a
nd

 r
oo

ts
, V

eg
et

ab
le

s,
 F

ru
it

s,
 M

ea
t, 

E
gg

s,
 F

is
h 

an
d

 o
th

er
 

se
af

oo
d

, L
eg

um
es

, n
ut

s 
an

d
 s

ee
d

s,
 M

ilk
 a

nd
 m

ilk
 p

ro
d

uc
ts

, O
ils

 a
nd

 
fa

ts
, S

w
ee

ts
, a

nd
 S

pi
ce

s,
 c

on
d

im
en

ts
 a

nd
 b

ev
er

ag
es

 

K
en

ne
d

y 
et

 
al

. (
20

11
) 

C
a

re
 f

o
r 

m
o

th
e

rs
 a

n
d

 

ch
il

d
re

n
 

W
om

en
’s

 a
ge

nc
y 

W
om

en
’s

 a
ge

nc
y 

w
as

 o
pe

ra
ti

on
al

iz
ed

 v
ia

 a
 lo

cu
s 

of
 c

on
tr

ol
 in

d
ex

 
m

ea
su

re
d

 b
y 

a 
L

ik
er

t s
ca

le
 fr

om
 1

 (n
on

e 
of

 th
e 

ti
m

e)
 to

 5
 (a

ll 
of

 th
e 

ti
m

e)
. T

he
 s

ca
le

 h
as

 b
ee

n 
lo

os
el

y 
ba

se
d

 o
n 

R
ot

te
r’

s 
in

te
rn

al
 v

er
su

s 
ex

te
rn

al
 lo

cu
s 

of
 c

on
tr

ol
 s

ca
le

, y
et

 w
e 

ha
ve

 c
on

te
xt

u
al

iz
ed

 it
 to

 b
et

te
r 

m
at

ch
 o

ur
 r

es
ea

rc
h 

po
pu

la
ti

on
 a

nd
 s

tu
d

y 
ob

je
ct

iv
es

. M
or

e 
sp

ec
if

ic
al

ly
, 

w
e 

em
pl

oy
ed

 th
e 

fo
llo

w
in

g 
si

x 
st

at
em

en
ts

: Y
ou

r 
lif

e 
is

 d
et

er
m

in
ed

 b
y 

yo
ur

 o
w

n 
ac

ti
on

s;
 Y

ou
 h

av
e 

th
e 

po
w

er
 to

 m
ak

e 
im

po
rt

an
t d

ec
is

io
ns

 
th

at
 c

ha
ng

e 
th

e 
co

ur
se

 o
f y

ou
r 

ow
n 

lif
e;

 Y
ou

 h
av

e 
th

e 
po

w
er

 to
 m

ak
e 

im
po

rt
an

t d
ec

is
io

ns
 th

at
 c

ha
ng

e 
th

e 
w

el
lb

ei
ng

 o
f y

ou
r 

ch
ild

re
n;

 Y
ou

 
ha

ve
 th

e 
po

w
er

 to
 m

ak
e 

im
po

rt
an

t d
ec

is
io

ns
 th

at
 c

ha
ng

e 
th

e 
w

el
lb

ei
ng

 
of

 y
ou

r 
ho

us
eh

ol
d;

 Y
ou

 a
re

 c
ap

ab
le

 o
f p

ro
te

ct
in

g 
yo

ur
 o

w
n 

in
te

re
st

s 
w

it
hi

n 
yo

ur
 h

ou
se

ho
ld

; Y
ou

 a
re

 c
ap

ab
le

 o
f p

ro
te

ct
in

g 
yo

ur
 o

w
n 

in
te

re
st

s 
ou

ts
id

e 
of

 y
ou

r 
ho

us
eh

ol
d

 (e
.g

. i
n 

th
e 

co
m

m
u

ni
ty

, i
n 

gr
ou

ps
 

in
 w

hi
ch

 y
ou

 p
ar

ti
ci

pa
te

). 

R
ot

te
r 

(1
96

6)
 

Su
bj

ec
ti

ve
 h

ea
lt

h 
M

ot
he

r 
be

lie
ve

s 
he

r 
ow

n 
he

al
th

 is
 g

oo
d

, v
er

y 
go

od
 o

r 
ex

ce
lle

nt
 

D
eS

al
vo

 e
t 

al
. (

20
06

) 



  

199 
 

A
ct

iv
it

ie
s 

of
 d

ai
ly

 
liv

in
g 

R
es

po
nd

en
ts

 w
er

e 
as

ke
d

 a
bo

ut
 fi

ve
 d

if
fe

re
nt

 a
ct

iv
it

ie
s 

of
 d

ai
ly

 li
vi

ng
, 

m
os

tl
y 

re
la

te
d

 to
 m

ob
ili

ty
. R

es
po

ns
e 

op
ti

on
s 

in
cl

ud
ed

: e
as

ily
, w

it
h 

d
if

fi
cu

lt
y 

an
d

 n
ot

 a
t a

ll.
  

- 
en

ga
gi

ng
 in

 v
ig

or
ou

s 
ac

ti
vi

ti
es

 (s
uc

h 
as

 r
u

n,
 li

ft
 a

 h
ea

vy
 lo

ad
, 

lif
t a

 b
uc

ke
t o

f w
at

er
), 

 
- 

m
od

er
at

e 
ac

ti
vi

ti
es

 (s
uc

h 
as

 w
or

k 
on

 th
e 

fa
rm

, c
ar

ry
 a

 b
ab

y,
 o

r 
w

al
k 

5 
km

), 
 

- 
ca

rr
yi

ng
 a

 1
0 

K
G

 b
ag

 o
f s

ho
pp

in
g 

fo
r 

50
0 

m
et

er
s,

  
- 

be
nd

, s
qu

at
, o

r 
kn

ee
l, 

  
- 

w
al

k 
2 

km
. 

R
es

po
nd

en
ts

 w
er

e 
co

ns
id

er
ed

 to
 h

av
e 

‘n
o 

A
D

L
 d

if
fi

cu
lt

ie
s’

 if
 th

ey
 

re
po

rt
ed

 ‘e
as

ily
’ f

or
 a

ll 
5 

ac
ti

vi
ti

es
 

A
d

ap
te

d
 

fr
om

 K
at

z 
et

 
al

. (
19

70
) 



  

200 
 

St
re

ss
 

T
he

 P
er

ce
iv

ed
 S

tr
es

s 
Sc

al
e 

(P
SS

), 
co

ns
is

ts
 o

f t
en

 q
ue

st
io

ns
, s

ix
 

ne
ga

ti
ve

ly
 p

hr
as

ed
 a

nd
 fo

ur
 p

os
it

iv
el

y 
ph

ra
se

d
 a

ss
es

si
ng

 th
e 

d
eg

re
e 

to
 

w
hi

ch
 in

d
iv

id
ua

ls
 e

xp
er

ie
nc

e 
th

ei
r 

liv
es

 a
s 

u
np

re
d

ic
ta

bl
e,

 
un

co
nt

ro
lla

bl
e 

an
d

 o
ve

rl
oa

d
in

g:
 

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

be
en

 u
ps

et
 b

ec
au

se
 o

f 
so

m
et

hi
ng

 th
at

 h
ap

pe
ne

d
 u

ne
xp

ec
te

d
ly

? 
- 

In
 th

e 
la

st
 4

 w
ee

ks
, h

ow
 o

ft
en

 h
av

e 
yo

u 
fe

lt
 th

at
 y

ou
 w

er
e 

un
ab

le
 to

 c
on

tr
ol

 th
e 

im
po

rt
an

t t
hi

ng
s 

in
 y

ou
r 

lif
e?

   
 

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

fe
lt

 n
er

vo
us

 a
nd

 
“s

tr
es

se
d

”?
   

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

fe
lt

 c
on

fi
d

en
t a

bo
ut

 
yo

ur
 a

bi
lit

y 
to

 h
an

d
le

 y
ou

r 
pe

rs
on

al
 p

ro
bl

em
s?

   
- 

In
 th

e 
la

st
 4

 w
ee

ks
, h

ow
 o

ft
en

 h
av

e 
yo

u 
fe

lt
 th

at
 th

in
gs

 w
er

e 
go

in
g 

yo
ur

 w
ay

? 
  

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

fo
un

d
 th

at
 y

ou
 c

ou
ld

 
no

t c
op

e 
w

it
h 

al
l t

he
 th

in
gs

 th
at

 y
ou

 h
ad

 to
 d

o?
   

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

be
en

 a
bl

e 
to

 c
on

tr
ol

 
ir

ri
ta

ti
on

s 
in

 y
ou

r 
lif

e?
 

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

fe
lt

 th
at

 y
ou

 w
er

e 
on

 
to

p 
of

 th
in

gs
? 

- 
In

 th
e 

la
st

 4
 w

ee
ks

, h
ow

 o
ft

en
 h

av
e 

yo
u 

be
en

 a
ng

er
ed

 b
ec

au
se

 
of

 th
in

gs
 th

at
 w

er
e 

ou
ts

id
e 

of
 y

ou
r 

co
nt

ro
l?

   
- 

In
 th

e 
la

st
 4

 w
ee

ks
, h

ow
 o

ft
en

 h
av

e 
yo

u 
fe

lt
 d

if
fi

cu
lt

ie
s 

w
er

e 
pi

lin
g 

up
 s

o 
hi

gh
 th

at
 y

ou
 c

ou
ld

 n
ot

 o
ve

rc
om

e 
th

em
? 

R
es

po
ns

es
 in

cl
ud

ed
 L

ik
er

t-
ty

pe
 o

pt
io

ns
 r

an
gi

ng
 fr

om
 0

 (n
ev

er
) t

o 
4 

(v
er

y 
of

te
n/

al
w

ay
s)

. T
he

 s
ca

le
 w

as
 c

on
st

ru
ct

ed
 b

y 
fi

rs
t r

ev
er

se
 c

od
in

g 
ne

ga
ti

ve
 it

em
s 

an
d

 th
en

 a
d

d
in

g 
th

e 
to

ta
l s

co
re

 fr
om

 e
ac

h 
qu

es
ti

on
 

C
oh

en
 e

t a
l. 

(1
98

3)
 



  

201 
 

re
su

lt
in

g 
in

 a
 s

ca
le

 r
an

gi
ng

 fr
om

 0
 to

 5
0,

 w
he

re
 a

 h
ig

he
r 

sc
or

e 
in

d
ic

at
es

 
le

ss
 s

tr
es

s.
 

So
ci

al
 s

up
po

rt
 

A
cc

or
di

ng
 to

 th
e 

m
od

if
ie

d
 M

ed
ic

al
 O

ut
co

m
es

 S
tu

d
y 

So
ci

al
 S

up
po

rt
 

Su
rv

ey
. R

es
po

nd
en

ts
 w

er
e 

as
ke

d
 if

 th
ey

 n
ee

d
ed

 it
, h

ow
 o

ft
en

 is
 

so
m

eo
ne

 a
va

ila
bl

e…
: 

- 
to

 h
el

p 
yo

u 
if

 y
ou

 w
er

e 
co

nf
in

ed
 to

 b
ed

? 
- 

to
 ta

ke
 y

ou
 to

 th
e 

d
oc

to
r 

if
 y

ou
 n

ee
d

 it
? 

- 
to

 p
re

pa
re

 y
ou

r 
m

ea
ls

 if
 y

ou
 a

re
 u

na
bl

e 
to

 d
o 

it
 y

ou
rs

el
f?

 
- 

to
 h

el
p 

w
it

h 
d

ai
ly

 c
ho

re
s 

if
 y

ou
 w

er
e 

si
ck

? 
- 

to
 h

av
e 

a 
go

od
 ti

m
e 

w
it

h?
 

- 
to

 tu
rn

 to
 fo

r 
su

gg
es

ti
on

s 
ab

ou
t h

ow
 to

 d
ea

l w
it

h 
a 

pe
rs

on
al

 
pr

ob
le

m
? 

- 
w

ho
 u

nd
er

st
an

d
s 

yo
ur

 p
ro

bl
em

s?
 

- 
to

 lo
ve

 a
nd

 m
ak

e 
yo

u 
fe

el
 w

an
te

d
? 

R
es

po
ns

e 
op

ti
on

s 
on

 a
 L

ik
er

t-
ty

pe
 s

ca
le

 r
an

ge
d

 fr
om

 1
 (n

on
e 

of
 th

e 
ti

m
e)

 to
 5

 (a
ll 

of
 th

e 
ti

m
e)

. T
he

 s
co

re
 w

as
 o

bt
ai

ne
d

 b
y 

av
er

ag
in

g 
th

e 
re

sp
on

se
s 

to
 th

e 
it

em
s 

an
d

 th
en

 s
ta

nd
ar

d
iz

in
g,

 r
es

ul
ti

ng
 in

 a
 s

co
re

 w
it

h 
po

ss
ib

le
 r

an
ge

 fr
om

 0
-1

00
, w

he
re

 h
ig

he
r 

sc
or

es
 in

d
ic

at
e 

hi
gh

er
 s

oc
ia

l 
su

pp
or

t l
ev

el
s.

 

M
os

er
 e

t a
l. 

(2
01

2)
 

N
ut

ri
ti

on
al

 
kn

ow
le

d
ge

 
T

he
 n

u
m

be
r 

of
 c

or
re

ct
 a

ns
w

er
s 

on
 s

ix
 q

ue
st

io
ns

 a
bo

ut
 b

re
as

tf
ee

d
in

g,
 

co
m

pl
em

en
ta

ry
 fe

ed
in

g 
an

d
 c

ar
e 

fo
r 

ch
ild

 il
ln

es
s 

M
ar

ía
s 

an
d

 
G

la
sa

ue
r 

(2
01

4)
 

 
 



  

202 
 

H
o

u
se

h
o

ld
 

h
e

a
lt

h
 

e
n

v
ir

o
n

m
e

n
t 

Im
pr

ov
ed

 s
ou

rc
e 

of
 

w
at

er
 

M
ai

n 
so

ur
ce

 o
f d

ri
nk

in
g 

w
at

er
 is

 fr
om

 p
ip

e-
bo

rn
e 

su
pp

ly
, t

ub
e 

w
el

l/
bo

re
ho

le
 o

r 
pr

ot
ec

te
d

 w
el

l/
sp

ri
ng

, o
r 

if
 th

e 
ho

us
eh

ol
d

 tr
ea

ts
 th

e 
w

at
er

 fr
om

 o
th

er
 s

ou
rc

es
 b

ef
or

e 
d

ri
nk

in
g 

W
H

O
 a

nd
 

U
N

IC
E

F 
(2

01
6)

 
Im

pr
ov

ed
 

sa
ni

ta
ti

on
 fa

ci
lit

y 
H

ou
se

ho
ld

 h
as

 a
 fl

us
h 

to
ile

t, 
ve

nt
ila

te
d

 im
pr

ov
ed

 p
it

 la
tr

in
e 

or
 p

it
 

la
tr

in
e 

w
it

h 
sl

ab
 

W
H

O
 a

nd
 

U
N

IC
E

F 
(2

01
6)

 
A

pp
ro

pr
ia

te
 h

an
d

 
w

as
hi

ng
 

H
ou

se
ho

ld
 h

as
 a

 d
es

ig
na

te
d

 p
la

ce
 fo

r 
ha

nd
w

as
hi

ng
 w

it
h 

w
at

er
, s

oa
p 

or
 a

no
th

er
 d

et
er

ge
nt

 
(U

N
IC

E
F,

 
20

18
) 

Fl
oo

r 
of

 
co

nc
re

te
/b

ri
ck

s/
ti

le
s 

H
ou

se
ho

ld
 h

as
 a

 fl
oo

r 
m

ad
e 

of
 c

em
en

t/
co

nc
re

te
, b

ur
nt

 b
ri

ck
s,

 v
in

yl
 o

r 
ce

ra
m

ic
 ti

le
s 

C
at

ta
ne

o 
et

 
al

. (
20

09
) 

Sa
fe

 d
is

po
sa

l o
f 

ch
ild

 s
to

ol
s 

D
is

po
se

s 
of

 s
to

ol
s 

us
in

g 
a 

to
ile

t o
r 

by
 r

in
si

ng
 th

e 
st

oo
l i

nt
o 

a 
to

ile
t o

r 
la

tr
in

e 
(U

N
IC

E
F,

 
20

18
) 

 



 

203 
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6.1 Introduction 
This final chapter aims to answer the research questions posed in the Introduction 
by bringing together the findings from the previous chapters. Next, the policy 
implications for the Ghana LEAP programme as well as for cash transfer 
programmes in general are discussed. The chapter continues with a discussion of 
the limitations of this study and proposes areas for further research. The chapter 
ends with concluding remarks. 

6.2 Main findings and answers to the research questions 
In the introductory chapter of this thesis, the following main research question was 
posed: 
 
To what extent can an unconditional cash transfer programme improve child nutritional 

status? 

 
And the following sub-questions were listed: 

a. What are the pathways of impact on child nutritional status for a cash 
transfer programme? 

b. What factors mediate or moderate CT programme impacts on child 
malnutrition?  

c. How does intra-household allocation of resources play a role in the 
determination of children’s outcomes? 

d. To what extent do intra-household dynamics affect the impact of a cash 
transfer on nutritional status? 

 
This section will start by discussing findings that answer the sub-questions and 
then circle back to the overall research question. 
 
1. What are the pathways of impact on child nutritional status for a cash transfer 

programme? 

This thesis has used the conceptual framework of malnutrition (Figure 1.2), first 
developed by UNICEF in 1990 and still relevant in current research on the 
determinants of nutritional status (Smith and Haddad, 2015). In its simplest form, 
this framework identifies health and food intake as the two immediate 
determinants of malnutrition, and food security, care for mothers and children, 
and a healthy environment as underlying determinants. A cash transfer is 
generally received at the household level, and thus investments made with the 
cash need to work their way through one of these three pathways to generate an 
impact on nutritional status. Chapter 2 reviewed the evidence on the impact of 
cash transfer programmes (CTs) on all pathways of this framework. It found that 
there is a wealth of evidence that CTs have a positive impact on food security at 
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the household level, as well as on health care utilization (especially in Latin 
America and when linked to conditionalities). There is fairly limited evidence, 
however, on the impact of CTs on water, sanitation and hygiene, despite the 
relative importance of this pathway for child health (Günther and Fink, 2010) and 
nutrition (Dangour et al., 2013). The effect of CTs on the immediate determinants 
of child nutrition is mixed. While many studies examine the effect on household 
level food security, only a few measure the impact on individual level food intake 
of the child. Those that do, generally find an increase in high-nutritional-value 
foods, such as animal-sourced foods. Such foods have been linked to better 
nutritional status in a variety of settings (Headey et al., 2018) and hence, this is a 
promising pathway for CTs to improve child nutrition. The impacts of CTs on 
child health are mixed, with some studies pointing to a positive effect and others to 
no effects. Supply-side conditions, such as health facility access and health care 
quality probably play an important role in this regard, as well as health knowledge 
of the main caregiver of a child (Lagarde et al., 2009). CTs, without additional 
investments, are therefore unlikely to change these conditions. At the outcome 
level (nutritional status), the impacts are even more mixed. While some studies 
find positive effects of CTs on child nutritional status (most notably Mexico and 
South Africa), most studies find mixed or null effects. When looking through the 
framework of Figure 1.2, there could be many reasons for CTs not having an 
impact on child nutrition, and most studies acknowledge that the pathways of 
impact or non-impact are poorly understood (Leroy et al., 2009).  
 Chapter 3 proceeds to examine the determinants of malnutrition in an 
empirical framework, based on the conceptual framework in Figure 1.2. The 
baseline data of the LEAP 1000 impact evaluation are used for this exercise. The 
findings suggest that maternal agency and health (components of `care for mothers 
and children’ in the terminology of Figure 1.2) contribute to improved child health 
status. Household resources – in the form of consumption – are positively 
associated with food intake and nutritional outcomes. Chapter 3 then continues to 
conduct several simulations to examine the potential of various public policies and 
their potential effect on reducing malnutrition. Results show that consumption 
growth (through a cash transfer), improving maternal care and avoiding sudden 
price shocks have a positive – but rather limited effect – on the reduction of 
malnutrition. For example, the simulated effect of a cash transfer equivalent in size 
as provided by the LEAP programme is an increase in the average HAZ of 0.02 SD 
and a reduction in the level of stunting of 0.3 percentage points.  
 Chapter 5 uses two waves of the impact evaluation to examine the actual 
impact of the Ghana LEAP 1000 programme on malnutrition and its determinants, 
again inspired by the framework in Figure 1.2. The impact analysis finds no main 
treatment effect on nutritional status, nor on the two immediate determinants of 
food intake and health. However, there is a positive effect on one of the three 
underlying determinants, household food security. This latter effect corresponds to 
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findings from other CTs across the world, as described above. It is interesting to 
compare the predictions from Chapter 3 to the actual impacts of Chapter 5. For the 
main outcome, HAZ and stunting, the impact analysis found an insignificant 
increase in the average HAZ of 0.05 SD and an insignificant impact on stunting of 
0.2 pp (Table 5.6). Both estimates are well in line with their predictions of Chapter 
3. Although the sign of the impact on stunting is positive, it is still very close to 
zero, like its prediction in Chapter 3. In terms of food intake, Chapter 3 predicted 
small but positive changes in the intake of various food groups, which is in line 
with the small and insignificant impact estimate on the diet diversity score (0.03 SD 
– Table 5.7). In addition, the negative association between household consumption 
and child health in Chapter 3 is also supported by the impact estimate on the 
health index (-0.05 SD – Table 5.7). Like its prediction, the impact estimate on child 
health is small and insignificant. One difference between the prediction in Chapter 
3 and the actual impact of Chapter 5 concerns the meal frequency indicator. 
Chapter 3 predicted a small but positive change in meal frequency because of 
increased household consumption, yet Chapter 5 found a significant negative 
impact of LEAP on the meal frequency score. We turn back to this finding when 
discussing the role of intra-household dynamics below. 
 In sum, the findings from this study show that child malnutrition has 
several determinants, and CTs have most consistent impacts on one of the 
pathways, food security at the household level, in some cases leading to 
improvements in children’s individual food intake. For these results to translate 
into improved nutritional status, it is just as important to create a healthy 
environment around the child to minimize the impact of illnesses on the growth 
potential. However, there is only limited evidence that CTs, if implemented in 
isolation, are also able to impact child nutrition through the health pathway. 
 
2. What factors mediate or moderate CT programme impacts on child malnutrition?  

There may be several context-specific factors that affect the impact of a CT 
programme on child nutrition. The review from Chapter 2 listed a number of 
factors that help explain some of the heterogeneous effects observed in the review. 
The size of the transfer seems to be important, for beneficiaries to adjust their 
consumption patterns to more and higher quality foods, as well as to make 
investments into their livelihoods and possibly the health environment around 
their house. A general rule of thumb is that the transfer should represent an 
increase of between 15-25 percent of pre-programme consumption (Davis and 
Handa, 2015, Leroy et al., 2009). The age of children and the targeting of the 
population are also important components for the success of CTs. Since younger 
children under two years old are still in their critical window of the first 1,000 days, 
targeting interventions such as CTs at this age range is potentially very effective. In 
addition, Manley et al. (2013) argue that targeting CTs to those populations that are 
most susceptible to nutritional deficiencies (such as household living in poverty, or 
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household far away from health services) can yield larger benefits. Another 
important moderating factor identified by the review in Chapter 2 is supply-side 
conditions such as markets, prices, health facility access and quality of health 
services. CTs are primarily a demand-side intervention, putting cash in the hands 
of households, but if there are no avenues to spend that cash in a sensible way (e.g. 
on higher quality or more nutritious foods, or proper health care), then the impacts 
of CTs on the immediate determinants of child nutrition may be negligible. This 
was also examined in Chapter 3, which showed that a shock that permanently 
increases prices was predicted to lead to poorer nutritional outcomes. The final 
moderating factor identified in Chapter 2 is the duration of programme 
participation. Child nutrition, and especially stunting, is a condition that 
accumulates over time, and hence interventions to address it also need time to 
generate effects. In addition, since CTs primarily address the underlying 
determinants of nutrition (particularly resources for household food security), it is 
reasonable to expect that it requires enough time for household to adapt their 
consumption patterns and make the appropriate investments, to generate impacts 
on nutritional status. 
 The impact evaluation in Chapter 5 can test a number of these moderating 
factors in the context of the Ghana LEAP 1000 programme. First, the transfer size 
was relatively low, at 14 percent of pre-programme consumption. This may be the 
reason for the limited number of impacts observed in the evaluation, although we 
cannot be sure since the evaluation did not randomize the amount of the transfer 
to properly test this hypothesis. Other research has shown however, that transfer 
size could be important for nutritional outcomes. A study in Pakistan, comparing 
different cash modalities, found that the probability of being wasted was lower in a 
treatment arm which provided double the cash amount compared to the standard 
cash treatment. The size of the grant did not matter for the impact on stunting and 
HAZ, which was similarly large for both cash treatments (Fenn et al., 2017). An 
experiment in Rwanda, benchmarking an integrated nutrition programme with an 
equivalent amount of cash, and a large amount of cash (more than US$ 500 over 
the study period of 12 months) found that the large transfer modestly improved 
HAZ and WAZ by about 0.1 SD (McIntosh and Zeitlin, 2018). However, both 
studies examine programmes that were not government-run, so it is unlikely if 
these results also translate to large, national CTs. In particular the transfer size in 
the latter study may be too high for most SSA governments to transfer to a large 
segment of the population, notwithstanding political implications of transferring 
such amounts. For example, US$ 500 is more than three times the value of the 
annual LEAP cash grant. 
 The heterogeneity analysis in Chapter 5 shows no differential impacts by 
age group, except for a positive effect on WHZ for children 12-17 months old, and 
a positive effect on care for the youngest age group of 6-11 months. In contrast, 
there is a negative effect for children 24-35 months old on weight-related 
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nutritional status, possibly suggesting that children in this age range were not 
prioritized by the household. Hence there is only limited evidence that LEAP 1000 
had a larger impact on younger children.  
 Chapter 5 also examined the moderating effects of access to and the quality 
of nearby health facilities, which are considered critical supply-side conditions. The 
findings show that distance to and quality of a health facility have no additional 
effect on the impact of LEAP 1000 on nutritional status. However, treatment effects 
on food security are larger for children living near a health facility with a doctor 
present. It could be that health facilities with doctors are located in better 
integrated locations, with better access to markets and other services. This would 
allow households in such areas to have better access to higher quantity and quality 
of foods as well as better nutrition related services. Overall, though, these supply-
side conditions only seem to play a limited role in the effectiveness of LEAP 1000. 
 Another potential moderating factor on the impact of CTs on nutrition is a 
shock to the household livelihood. An unexpected shock could suddenly change 
the living conditions of a household, leading to poorer outcomes. A CT could 
provide a safety net during such events by providing a reliable source of minimum 
income to the household in case other income sources are affected by the shock. A 
positive shock on the other hand could open up new opportunities, supported by a 
small amount of reliable cash from a CT. Chapter 5 examined both negative and 
positive shocks. Shocks that impact households’ crops have a negative effect on the 
impact of LEAP 1000 on weight-related nutritional outcomes. This means that 
children in LEAP 1000 household do worse than children in non-LEAP 1000 
households in the face of such an event. Chapter 5 hypothesized that this could be 
explained by households prioritizing other household members in terms of food 
allocation during a shock, to invest in those members that are able to generate 
income as labourers. On the other hand, Chapter 5 found that the introduction of 
additional development programmes, as an example of a positive event, increases 
the impact of LEAP 1000 on child health. This complementarity is a promising 
avenue for future improvements on linkages between programmes. 
 The final moderating factor in Chapter 2 is duration of the programme. 
Since this study only had a 24-month window, it could be that there is more time 
required before impacts on long-term outcomes, such as stunting, appear. 
Households need time to fully internalize the transfer, adjust their behaviour, 
potentially make investments in their income-generating activities, and so on to 
build a stronger foundation for their household livelihood. For example, in 
Bangladesh, stunting reduced from 55 percent to 43 percent in the decade between 
1997 and 2007, which is considered ‘rapid’ (Headey et al., 2015, Jain, 2018). It is 
therefore important to follow LEAP 1000 households over a longer period to 
identify the long-term effects of the programme.  
 In sum, based on the literature review, Chapter 2 hypothesized several 
moderating factors for the impact of CTs on child nutrition. However, there is only 
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limited evidence for these moderating factors in the context of the Ghana LEAP 
1000 programme. Younger children did not necessarily benefit more from the 
programme, and presence of (quality) health facilities was not related to higher 
programme impacts. Since these are findings from one particular programme, 
more research is needed to examine these and other moderating factors. 
 
3. How does intra-household allocation of resources play a role in the determination of 

children’s outcomes? 

A novel aspect of this study is to introduce the concept of intra-household 
allocation of resources into the framework of Figure 1.2. The rationale is that CTs 
are generally targeted at the household level, and adult members pick up the cash. 
Hence, to impact the children of the households, the cash needs to be allocated in a 
child-sensitive way. The intra-household dynamics of the household could 
therefore play an important role in the effectiveness of a CT programme on 
children’s outcomes. The review in Chapter 2 identified several studies that found 
larger impacts on girls’ outcomes when cash was given to the main female 
caretaker, pointing to some form of heterogeneity in the allocation of additional 
income. However, there remains only limited evidence available and some studies 
(e.g. in Burkina Faso) have showed the opposite, i.e. that cash in the hands of 
fathers is more effective to improve children’s wellbeing.  
 To explore this idea in more detail, Chapter 4 first uses the baseline data of 
the LEAP 1000 impact evaluation to examine if and how intra-household dynamics 
play a role in the determination of children’s outcomes. It employs two sets of 
complementary tests. First, outlay equivalence analysis is used to examine any 
gender bias in the household expenditure data. This analysis looks at the 
household response when an additional child enters the household. It therefore 
measures the general preference of the household to invest in their children. The 
second test investigates whether there are differences between parents in terms of 
investing in female versus male children. More specifically, parental education is 
used as a source of bargaining power to investigate its effects on the educational 
attainment and nutritional status of boys versus girls in the household.  

The outlay equivalence analysis shows that parents are willing to give up 
spending on adult goods in favour of children in the household as most ratios are 
negative. For example, the addition of a female child 0 – 4 years old in the 
household has a similar effect on expenditures on adult goods as cutting total 
household expenditures in half (-52 percent). This effect is within a range of effects 
found in the literature, for example -22 percent for girls 0 – 4 years old in Ivory 
Coast, -63 percent and -23 percent for girls aged 0 – 2 and 3 – 4 years old 
respectively in Thailand (Deaton, 1989) and -34 percent for girls 0 – 6 years old in 
Papua New Guinea (Gibson and Rozelle, 2004). However, the effects on girls are 
not significantly different from the effect on boys, suggesting that the household as 
a unit has no preference for either sex.  
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Chapter 4 proceeds by examining parental education as a source of 
bargaining power, and how power within the household influences children’s 
educational and nutritional outcomes. This analysis reveals suggestive evidence 
that fathers are more inclined to invest in their daughters compared to their sons. 
Girls of secondary school age (12 – 17 years) seem to benefit from living in a 
household where the father has received some form of formal education compared 
to boys. In contrast, similar girls in households where only the mother completed 
some formal schooling, are worse off compared to boys. This difference in 
preferences is not explained, however, by the amount of educational expenditure 
invested in their children. When looking at nutritional outcomes (HAZ), there is 
also suggestive evidence that young girls of better-educated fathers are better off 
compared to boys. This holds both in terms of inputs (infant and young child 
feeding practices) as outcomes (HAZ). Chapter 4 concluded that fathers may prefer 
to invest in their daughters to yield a higher bride price at marriage, though this 
hypothesis cannot be tested with the data at hand. 

In sum, this study found that intra-household dynamics matter for 
children’s outcomes to some extent. In general, households tend to give up 
spending on adult goods when an additional child joins the household, 
irrespective of whether the additional child is a boy or a girl. Educational and 
nutritional outcomes of girls tend to be somewhat better in case the father has 
attained more education, suggesting that fathers are inclined to invest in their 
daughters.  
 
4. To what extent do intra-household dynamics affect the impact of a cash transfer on 

nutritional status? 

The findings of Chapter 4 could have an important implication for the effect of 
LEAP 1000 on nutritional outcomes. If not mothers, but fathers are more inclined 
to invest in their children, particularly girls, then giving the cash out to women 
may not be the most effective strategy. The impact analysis in Chapter 5 shows that 
while the number of meals at the household level increased, the number of meals 
consumed by children decreased. This finding could be explained by a system of 
resource allocation in the household that doesn’t prioritize children, but rather 
adults. This might be a fully rational choice, if it is considered that working-age 
adults benefit more from increased food consumption, to generate additional 
income for the household. In that case, it might take longer to observe positive 
impacts on child nutritional status, as households are still in the process of 
adjusting their consumption patterns and income-generating activities. It must be 
assumed then, that all members, including children, benefit from the additional 
resources flowing into the household as a result from such a strategy. However, if 
additional resources are spent in the same way as the LEAP 1000 grant, we have 
already seen that this does not necessarily benefit children. 
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The results from Chapter 4 feed directly into the impact analysis in 
Chapter 5 by examining whether the effects for boys and girls are different 
depending on whether their father or mother has achieved any schooling. Results 
show that there is a negative effect on health of daughters from better-educated 
mothers, which is in line with the findings of Chapter 4. This finding can also be 
explained in the hypothesis posited above, in case mothers divert resources away 
from their daughters to other income-generating members of the household. Here, 
we can easily assume that the effect is less pronounced for boys, as boys are more 
likely to contribute to household economic activities. 

In sum, the impact analysis reveals that there are differences in impacts 
between household members, particularly in the number of meals. There is also 
suggestive evidence that daughters of better-educated mothers have poorer health 
status because of LEAP 1000. However, the analysis is unable to fully understand 
what intra-household dynamics are driving these findings. In addition, it remains 
largely unclear if difference in preferences between spouses can also explain some 
of the null impacts observed in Chapter 5. 
 
All of this brings us back to the main research question: To what extent can an 

unconditional cash transfer programme improve child nutritional status?  
The literature review in Chapter 2 already provided a careful look at the current 
evidence and concluded that the direct effect of CTs on child nutrition was very 
mixed, and the pathways of impact were poorly understood and only examined in 
a limited number of cases. Chapter 3 further examined the drivers of malnutrition 
in the Ghana LEAP 1000 study population and found that an increase in income 
alone would yield a positive, yet very limited improvement in nutrition for 
families living close to the poverty threshold. A novel aspect of this study is to 
introduce intra-household dynamics into the mix and Chapter 4 showed that there 
may be differences in preferences between fathers and mothers, with fathers more 
inclined to invest in their daughters. Chapter 5 was able to utilize two waves of 
data to study the impacts of the Ghana LEAP 1000 programme on child nutrition 
and its determinants. The main analysis showed no significant impacts on 
nutritional status, nor on the two immediate determinants of food intake and 
health. However, LEAP 1000 had a positive effect on one of the three underlying 
determinants, household food security. The heterogeneity analysis showed no 
differential impacts by age group, but quality of nearby health facilities increased 
the programme’s impact on food security. The programme had lower impacts on 
weight in case of crop-related shocks and higher health impacts when communities 
benefit from additional development programmes. Another unique element of this 
study is that it was able to `predict’ certain outcomes using the baseline data in 
Chapter 3 and 4, which were then tested with the two waves of data in Chapter 5. 
Notably, the prediction of the marginal impact of the LEAP programme on 
nutritional outcomes was confirmed in the impact analysis in Chapter 5. In 
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addition, the finding from Chapter 4 that better-educated mothers might have a 
stronger preference to invest in their sons compared to their daughters was to 
some degree also confirmed in Chapter 5. 

Based on the findings in this study, a simple answer to the main research 
question would be, at least in the context of the Ghana LEAP 1000 programme: `it 
can’t’. However, this would be too simplistic and ignore some of the positive 
impacts on underlying determinants, as well as the wealth of evidence from other 
CTs around the world. A better, more nuanced, answer to the main research 
question is that a CT, when implemented in isolation, is unlikely to yield strong 
impacts on young child nutrition, but when coupled with complementary 
programmes aimed at addressing multiple underlying and immediate 
determinants at the same time, would have the potential to make a difference. In 
addition, a long-term perspective is needed as evidence shows that increased 
wealth and improving the education and status of women all have positive effects 
on child nutritional status (Maffioli et al., 2009, Smith and Haddad, 2015). 

6.3 Policy implications 
The findings of this study have important policy implications, as governments 
across the world embark on ambitious social protection agendas, many with 
nutritional goals in mind, as they seek to meet the SDGs. This is particularly 
related to SDG 2 to end hunger, achieve food security and improved nutrition, for 
which the first two targets are shown in Table 6.1. It is interesting to note that the 
targets and indicators do not mention any concrete tool to achieve these targets. At 
the same time, other targets include tools such as target 1.3 on social protection 
floors and target 3.8 on universal health coverage (UNDESA, 2018). This begs the 
question: what can we expect from a CT if the objective is to improve child 
nutritional status? Giving (unconditional) cash to households will improve their 
living conditions, but given the complex determinants of child nutrition, is it 
enough?  

The results from this study show that while cash certainly helps, especially 
for improving the household’s food security situation, it is likely not enough. It is 
therefore important to explore complementarities between programmes across 
different sectors that can affect the underlying and immediate determinants of 
nutrition simultaneously (World Bank, 2018a). There is an increasing interest in 
such an integrated approach with promising findings from early studies (Roelen et 
al., 2017). At a more general level, studies have shown that integrated programmes 
are better than the sum of their parts (Sedlmayr et al., 2017). There are also 
promising findings on CTs and nutrition. For example, in Bangladesh, an 
integrated programme with cash transfers and behaviour communication change 
(BCC) led to an increase in children’s dietary diversity and a 7 pp reduction in 
stunting (Ahmed et al., 2017). In Rwanda, however, an integrated programme 
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(without a cash transfer) aimed to address malnutrition had no effect on nutritional 
outcomes after one year, similar as a programme which gave a cost-equivalent 
amount of cash (McIntosh and Zeitlin, 2018). This indicates that the context matters 
in which a programme is delivered, and policy makers need to make informed 
decisions on which programme components to combine. For example, if 
knowledge and practices related to child nutrition are already at a decent level, 
then a BCC campaign is unlikely to have a large complementary effect. 
 

Table 6.1, SDG 2: End hunger, achieve food security and improved nutrition and 

promote sustainable agriculture 

Target Indicator 

2.1 By 2030, end hunger and ensure 
access by all people, in particular the 
poor and people in vulnerable 
situations, including infants, to safe, 
nutritious and sufficient food all year 
round 

2.1.1 Prevalence of undernourishment 

2.1.2 Prevalence of moderate or severe 
food insecurity in the population, 
based on the Food Insecurity 
Experience Scale (FIES) 

2.2 By 2030, end all forms of 
malnutrition, including achieving, by 
2025, the internationally agreed 
targets on stunting and wasting in 
children under 5 years of age, and 
address the nutritional needs of 
adolescent girls, pregnant and 
lactating women and older persons  

2.2.1 Prevalence of stunting (height for 
age <-2 standard deviation from the 
median of the World Health 
Organization (WHO) Child Growth 
Standards) among children under 5 
years of age 

2.2.2 Prevalence of malnutrition 
(weight for height >+2 or <-2 standard 
deviation from the median of the WHO 
Child Growth Standards) among 
children under 5 years of age, by type 
(wasting and overweight) 

Source: UNDESA (2018) 
 
 Another implication from this study relates to the transfer size. The 
transfer amounts in most government-run schemes in SSA are modest to keep 
them fiscally sustainable and politically feasible. Higher amounts (between 15-25 
percent of pre-programme expenditures) are generally associated with more wide-
ranging impacts and multiplier effects when it allows household to invest in 
productive economic activities (Handa et al., 2018b). However, a modest amount 
may turn into a small amount if prices of food are volatile and increase fast due to 
inflation. This is what happened in Ghana. Over the two years of the evaluation, 
the nominal value of the transfer remained the same, while households faced an 
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inflation rate of 20 percent over the same period. While it is unclear if the size of 
the transfer is the main reason for some of the null effects observed in the study, it 
is likely that it contributed to lower effects than if the real value of the transfer had 
remained constant. It is therefore important to regularly review the transfer 
amounts and adjust them to keep up with purchasing power. 
 In addition, it is important to consider intra-household dynamics. 
Especially when cash is given to one member of the household (a parent), but the 
intention is to improve outcomes for another member (a child), the rules 
determining the allocation of resources within a household are important to 
understand. This study has shown that fathers and mothers may have different 
preferences when it comes to investing in their children, and hence the recipient of 
the grant can play an important role. In this case, should policy makers then insist 
on conditions to make sure that the cash is spent in a nutrition-sensitive way so 
that it benefits the children? Typically, conditional cash transfers have shown 
larger impacts on those domains that are conditioned (e.g. preventive health visits, 
health monitoring check-ups and education) (Attanasio et al., 2015, Baird et al., 
2014). Unconditional grants on the other hand, allow households to decide the 
most useful way to spend and invest their money on their most urgent needs, such 
as food security. There has been little research on the effectiveness of conditions on 
nutritional outcomes, as most studies thus far have focused on education. The 
exception is the study by Akresh et al. (2016), which randomizes an unconditional 
and conditional cash transfer in rural Burkina Faso. They find that the conditional 
arm is slightly better in improving health outcomes, especially episodes of illness, 
possibly linked to the increase in preventive health visits (the condition). In terms 
of anthropometric outcomes, they find some evidence that the impact on WAZ is 
higher for CCTs, but only after one year of the programme. There are no effects in 
either arm after two years. Given the larger administrative burden and higher 
implementation costs of conditionalities, it might also be feasible to implement a 
strong messaging component into an unconditional programme. Such a `labelled’ 
cash transfer programme has been shown to improve educational outcomes in 
Morocco similarly as a conditional programme (Benhassine et al., 2015), yet it has 
not been studied with nutritional outcomes. 
 Relatedly, CTs are primarily an intervention that address the demand-side. 
It seems equally important for policy makers to make investments in the health 
infrastructure to improve health services for the population. In the present study, 
only 31 percent of households had access to a health facility with a doctor, and for 
only 22 percent of the households, a facility with a doctor was within five 
kilometres of their residence (Table 5.4). Investments in the health infrastructure 
will likely improve the health environment of children, one of the underlying 
determinants of malnutrition. In addition, improved health systems can play a 
moderating effect for the impact of a CT, as households will have better access to 
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proper preventive and curative health services to limit the effect of diseases on 
child growth. 
 In sum, the central policy conclusion is that UCTs, in the context of the 
Ghana LEAP 1000 programme, can improve food security at the household level 
but have a negligible effect on the nutritional status of infants. As a result, UCTs 
with the objective to improve child health and nutrition are more like household 
benefits rather than child benefits. Therefore, additional policy measures working 
across different sectors, for example by linking social protection programmes to 
complementary programmes, are needed to ensure that the potential of UCTs are 
maximized to improve child wellbeing (World Bank, 2018a). Moreover, a long-
term perspective is required since evidence shows that increased wealth, higher 
educational achievement and improved status of women all have positive effects 
on child nutritional status. 

6.4 Limitations and areas for future research 
The limitations of this research have been discussed in each chapter and are 
summarized here. This section also proposes areas for future research. The analysis 
in Chapter 3 was limited by the lack of strong instruments for inputs in the child 
health production function. When available, it would be possible to analyse the 
effect of the immediate determinants of nutrition on nutritional outcomes. More 
research is required to identify and test instruments in this equation, for example 
with longitudinal data.  
 One of the novel aspects of this study is to introduce how intrahousehold 
dynamics determine children’s outcomes and how these dynamics affect the 
impact of a CT. As acknowledged in Chapter 4, the study (being an official 
evaluation of a government programme) was not designed with this specific 
objective in mind. Hence, the data were not ideal to examine intra-household 
resource allocation as there is no individual ownership, consumption or income 
data. Future studies interested in this question should take care to include proper 
measures. For example, it would be particularly interesting to collect food intake at 
an individual level for all household members with more detailed methods such as 
food diaries (Ferro-Luzzi, 2003). Such methods could identify true intra-household 
resource allocation of food and the impact of a CT on this allocation can be tracked. 

The impact evaluation design of Chapter 5 is a regression discontinuity 
design, while the golden standard of impact evaluation is a randomized control 
trial. However, the implementation of the RD was ideal in this study, with a sharp 
threshold and no manipulation of the score, leading to a very balanced treatment 
and comparison sample at baseline. When these conditions hold, RD is one of the 
most credible methods for assessing impact (Cattaneo et al., 2018a). The impact 
estimate of the RD, however, is an average treatment effect at the threshold and 
might therefore not be generalizable to subjects further away from the cut-off. 
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Usually it is considered a lower bound of the average treatment effect (Mehta, 
2018). Nonetheless, there is merit for future research to explore impacts further 
away from the threshold, as impacts might be larger for those households that are 
poorer at baseline.  

While the programme studied in this thesis was a linked programme (cash 
transfers linked with free health insurance), it was not possible to disentangle the 
effect of the cash versus the health insurance. Members in LEAP 1000 household 
were significantly more likely to be insured than members in comparison 
households, although universal health insurance coverage in the treatment group 
was not reached (UNICEF Office of Research - Innocenti et al., 2018). As the 
findings of this study suggest that integrated programmes may work better to 
improve child malnutrition than cash alone, more research is required to study 
which programmes could best complement cash transfers. Benchmarking studies 
such as the one by McIntosh and Zeitlin (2018) are particularly interesting to 
undertake, to assess the complementary effects and cost effectiveness of integrated 
programmes versus cash. Also multiple treatment studies (e.g. Sedlmayr et al., 
2017) are needed to explore which complementarities work best for addressing 
malnutrition  

Another limitation of the impact evaluation in Chapter 5 is the relative 
short timeframe of 24 months. It might be that improvements in nutrition require a 
longer time to materialize as household need to adjust their spending patterns and 
make the appropriate investments in the underlying determinants of malnutrition. 
Future research should focus on following households over a longer period to 
explore long-term impacts. A couple of recent studies have begun to examine long-
term impacts, such as in Indonesia (6 years) (Cahyadi et al., 2018) and Mexico (13 
years) (Parker and Vogl, 2018) among other Latin American programmes. Long-
term evidence from UCTs, in SSA and on nutritional outcomes is limited however 
with only the Zambian programme that included a four year follow-up (Handa et 
al., 2018b).45 Since most SSA programmes were only started in the last decade or so 
(World Bank, 2018b), there are promising opportunities to follow beneficiaries over 
a longer time period. 

At a more general level, this study has primarily examined one 
programme in one specific area in Ghana, hence the external validity of the results 
may be low. Nevertheless, most findings are compared to findings from similar 
programmes across the SSA region and CTs across the region follow a similar 
design (Davis et al., 2016), making the outcomes from this study relevant for 
similar programmes. This study therefore contributes to the growing literature on 

                                                           
 
45 Households were also followed up after seven years in 2017, but results have yet to be 
published. 
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CTs in SSA and feeds into the evidence base for governments across the continent 
when they design, implement and scale-up CTs.  

Another general limitation is the focus on stunting and height-for-age as a 
main outcome indicator for child wellbeing. Recent literature has suggested that 
the cut-off for stunting (-2 SD) is biologically arbitrary and children both below 
and above the cut-off could similarly be at risk of impaired development (Perumal 
et al., 2018). Programmes that fail to have an impact on stunting could still have 
beneficial outcomes on other nutrition-related outcomes, which should not be 
discounted. In addition, while stunting is associated with various future life 
outcomes such as cognitive development and chronic diseases, it does not cause 
these outcomes. Hence, addressing stunting will not automatically lead to 
improvements in outcomes that are associated with stunting during early 
childhood (Leroy and Frongillo, 2019). Direct interventions for improving early 
childhood development and nutrition are equally important. 

6.5 Concluding remarks 
Child malnutrition remains a global public health challenge affecting millions of 
children worldwide, primarily in lower-income countries. At the same time, social 
protection programmes, in the form of cash transfers, have been implemented and 
scaled-up by governments in lower-income countries, aimed at addressing poverty 
and vulnerability. This thesis examined how CTs can help address the burden of 
child malnutrition. It builds upon the literature on the effect of CTs on child 
nutrition, which has showed mixed results and that pathways of impact are 
unclear (Chapter 2). The thesis adds intra-household dynamics into the mix, an 
important element which has thus far been ignored. 
 Using an impact evaluation of a CT in Northern Ghana, the empirical part 
of this thesis examined the determinants of child nutrition in Chapter 3, how intra-
household dynamics affected children’s outcomes in Chapter 4 and the impact of 
the CT on child nutrition and its determinants in Chapter 5. The results show that 
cash alone is unlikely to make a large contribution to reducing child malnutrition. 
The determinants of child malnutrition are complex and additional income is only 
one driver, mostly associated with increasing the resources for food at the 
household level. There needs to be more effort to address the other determinants of 
nutrition (care for mothers, healthy household environment) through 
complementary programming as well as proper investments in the local health 
infrastructure. In addition, more effort is needed to ensure that programmes aimed 
at the household level translate into improvements for young children, by 
considering inequalities in the intra-household division of resources. 
 This study comes at an important time. The SDGs call for the eradication of 
child malnutrition (SDG target 2.2) as well as the establishment of appropriate 
social protection systems (SDG target 1.3). How the latter goal can help achieve the 
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former is an important question for policy makers who are looking for 
complementarities in achieving the SDGs. The results of this thesis provide policy 
makers with relevant evidence as they continue to design, implement and scale-up 
social protection programmes that address the needs of vulnerable populations. 
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Summary 
 
This PhD dissertation studies the impact of cash transfers on young child 
nutritional status, with an additional focus on the role of intra-household 
dynamics. This study is motivated by the fact that still more than 155 million 
children under the age of five years suffer from stunting (too short for one’s age), a 
chronic condition resulting primarily from prolonged malnutrition and exposure 
to infectious diseases during early childhood. The burden of malnutrition is 
particularly large in sub-Saharan Africa (SSA), where more than 1 in 3 children 
under five are stunted. Malnutrition has severe consequences for later life 
outcomes, including reduced school achievement, lower economic productivity in 
adulthood and poorer reproductive health outcomes for girls. Countries’ 
economies can take a huge hit when their children suffer from malnutrition, in the 
order of 10 percent of GDP. Therefore, investments during early childhood that can 
improve nutritional status can yield large economic and social returns. 
 Malnutrition is a multidimensional issue with several underlying risk 
factors. This study builds on a widely recognized framework of the determinants 
of malnutrition, which lists food intake and health as the two immediate 
determinants of malnutrition. These immediate determinants are in turn caused by 
three underlying determinants: food security, care for mothers and children, and 
the household health environment. Social protection is increasingly recognized as 
an important strategy to accelerate progress in improving maternal and child 
nutrition because it can address structural factors such as poverty and social 
vulnerability. In particular cash transfer (CT) programmes, which deliver cash 
directly to households, have gained popularity with governments and other 
stakeholders in recent years. As a result, several countries in SSA have designed, 
piloted and scaled-up CTs in the last decade, with the potential to increase 
coverage to a large section of the population in the near future.  
 The intersection between these two developments opens up questions on 
how they can be linked and how CTs can help to address the burden of 
malnutrition. This is particularly important within the framework of the 
Sustainable Development Goals (SDGs) which call for the eradication of hunger, 
including malnutrition (Goal 2.2) and to implement nationally appropriate social 
protection systems (Goal 1.3). Previous research has mostly examined the direct 
link between CTs and child nutritional status. However, the results of these studies 
are mixed and point to the need to better understand the pathways through which 
CT programmes might work to improve nutritional status.  

This dissertation aims to address this knowledge gap by building on the 
UNICEF conceptual framework of child nutrition to study the underlying and 
immediate determinant of malnutrition and the impact that a CT can have on these 
determinants. One novel aspect of this study is to introduce the concept of intra-
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household dynamics in resource allocation and decision-making as a potential 
determinant of child nutrition. This concept states that there may be inequalities in 
the allocation of resources such as food and health care within the household, 
which could affect the effectiveness of a CT that aims to improve the wellbeing of 
children. This has thus far been ignored in the literature on CTs and nutrition, 
despite research showing that intra-household dynamics can be important for the 
health and development of children. 

The main objective of this dissertation is to examine to what extent an 
unconditional cash transfer programme can improve child nutritional status. The 
following sub-questions are posed: 

a. What are the pathways of impact on child nutritional status for a cash 
transfer programme? 

b. What factors mediate or moderate CT programme impacts on child 
malnutrition?  

c. How does intra-household allocation of resources play a role in the 
determination of children’s outcomes? 

d. To what extent do intra-household dynamics affect the impact of a cash 
transfer on nutritional status? 

 
This thesis aims to answer the research questions by focusing on one 

particular CT programme in Ghana, the Livelihood Empowerment Against 
Poverty (LEAP) programme. This programme was initiated in 2008 as a small pilot 
and transitioned quickly to a national programme reaching 213,000 households by 
the end of 2017. LEAP officially targets the ‘extreme poor’ of Ghana, but also 
applies a categorical targeting approach and selects households with elders over 65 
years old, people with a severe disability unable to work and households caring for 
orphans and vulnerable children (OVC). In 2015, a new demographic group was 
introduced through the LEAP 1000 programme, pregnant women and households 
with children under the age of one year. Households are selected into the 
programme through a proxy means test (PMT). LEAP beneficiaries, including 
children and dependents under 18 years, as all other indigents are entitled to free 
health insurance under the National Health Insurance Scheme, providing access to 
out-patient and in-patient services, dental services, and maternal health services. 
Households qualifying for the LEAP programme receive GH₵ 32, 38, 44 or 53 
(approximately USD 8.00 – 13.25) per month for one, two, three or four or more  
eligible members in the household, respectively. The transfer is not conditional on 
household behaviours, although households with OVC are expected to keep their 
children in school, register births, vaccinate their children and ensure that their 
children are not trafficked and do not engage in child labour. In practice, there is 
no monitoring system in place that verifies compliance with these ‘co-
responsibilities’. 
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This dissertation exploits data from a rigorous impact evaluation that 
accompanied the expansion to the new category of pregnant women and infants 
(LEAP 1000). Approximately 2,500 households with pregnant women or children 
under one year old were followed over two years, from 2015 to 2017. Half of the 
sample was eligible for the LEAP 1000 programme and the other half was not. The 
impact evaluation used the PMT eligibility rule to construct a treatment and 
comparison group through a regression discontinuity design (RD). The main idea 
of this approach is that households in the close vicinity of the eligibility threshold 
are `as good as randomly’ assigned to the treatment and comparison group. A 
major benefit of this evaluation is that the sample includes many young children, 
which make it ideal to study the determinants of malnutrition and how a CT can 
affect malnutrition in this population. 

The dissertation is composed of an introductory chapter, four main 
chapters, and a concluding chapter. The chapters are summarized as follows. 
 
Chapter 1 introduces the study and presents the background of the main issues of 
interest: malnutrition and CT programmes. The chapter then introduces an 
expanded version of the UNICEF conceptual framework of malnutrition. This 
framework identifies household food security, care and a healthy environment as 
the underlying determinants that influence the immediate determinants of 
children’s nutritional intake and health status. The combination and interaction of 
these two immediate determinants define the final outcome, a child’s nutritional 
status. This study introduces intra-household decision-making and allocation of 
resources as an additional determinant. Intra-household decision-making 
determines what part of the income or resources held by the household are 
distributed among the three main resource components, as well as which 
household member gets what share of the total available resources. This 
determinant is a novel addition to the framework based on emerging evidence that 
intra-household dynamics play an important role in the determination of child 
health and nutrition as well as the premise that intra-household dynamics matter 
for the effectiveness of a transfer to the household. The framework also considers 
several moderators and mediators of the relationship between CTs and child 
nutrition. For example, the child’s dietary intake is mediated by the caregiver’s 
feeding practices and feeding styles. The health status of a child is mediated by the 
health-seeking behaviour of the caregiver. Household food security is moderated 
by the availability and price level of food and by external shocks. Women’s 
empowerment (most commonly operationalized as women’s decision-making or 
control over resources), mediates the relationship between CTs and care for 
mothers and children. The chapter then proceeds to present the main research 
questions and introduces Ghana and the LEAP programme as the context for the 
study. 
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Chapter 2 presents a literature review to examine the extent to which CT 
programmes can improve child nutrition. It uses the conceptual framework which 
captures and explains the pathways and determinants of child nutrition. The 
literature review uses several techniques to collect as many studies as possible that 
examine the impact of CTs on any of the pathways from the conceptual 
framework. This includes a search of academic databases, snowballing from 
existing reviews and meta-analyses and contacting experts in the field. To avoid 
any potential publication bias, grey literature is considered along peer-reviewed 
journal articles. The results from the selected studies are then summarized by each 
level according to the conceptual framework (e.g. outcome level, immediate 
determinants and underlying determinants). The focus is on impact pathways and 
new and emerging findings from sub-Saharan Africa to identify critical elements 
that determine child nutrition outcomes as well as knowledge gaps requiring 
further research. Findings from this review demonstrate that an increasing number 
of studies have highlighted the positive role of CTs in increasing resources for 
food, health and care. However, the evidence to date on the immediate 
determinants of child nutrition is mixed with respect to whether CTs can positively 
impact growth-related outcomes among children. The evidence also points to a 
lack of knowledge on the impact pathways. 
 
Chapter 3 uses the baseline data of the LEAP 1000 impact evaluation to explain the 
underlying causes of childhood malnutrition. Guided by the conceptual 
framework, the chapter uses a health production function to model the relationship 
between the immediate determinants of malnutrition (food intake and health) and 
child, parent, household and community characteristics using regression analysis. 
It then uses the same health production function to examine the relationship 
between nutritional status (height-for-age) and child, parent, household and 
community characteristics. The results from this analysis are associations, rather 
than causal relationships, but they provide important ex-ante information on what 
characteristics are associated with improved food intake, health and nutritional 
status. The chapter then proceeds to simulate several policy interventions, 
including a cash transfer, improvements in maternal care, and a price shock to 
examine what changes might be expected as a result of these interventions. The 
findings suggest that maternal agency and health contribute to improved health 
status. Household resources – in the form of consumption – are positively 
associated with food intake and nutritional outcomes. The policy simulations show 
that income growth, improving maternal care and avoiding sudden price shocks 
have a positive – but rather limited effect – on the reduction of malnutrition. 
Effects are greater in children under two. The chapter concludes that policies that 
address underlying determinants simultaneously, and target the youngest 
population of children, could have the largest effect on reducing malnutrition in 
this population.  
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Chapter 4 also uses the baseline data from the LEAP 1000 impact evaluation. The 
objective of chapter 4 is to examine the intra-household dynamics in the baseline 
sample and whether these dynamics affect the wellbeing of children in the 
household. First, outlay equivalence analysis is used to assess how households 
change their consumption pattern when an additional child enters the household. 
More specifically, this analysis uses regression methods to examine how the 
consumption of exclusive adult goods (items that are only consumed by adults in 
the household such as tobacco, alcohol, clothing for adults, etc.) responds to an 
addition of a child to the household. When the household budget is fixed, adults 
must give up spending on adult goods to cater for the needs of a child. Then, 
testing whether this response is different when the additional child is a boy or a 
girl can reveal general gender preference of the household. Next, the chapter aims 
to analyse whether fathers and mothers have different preferences with regards to 
investing in their daughters or sons. This analysis uses the educational 
achievement of the parents as a source of bargaining power and tests how parental 
education has an effect on outcomes (education and nutrition) and inputs 
(educational expenditures and infant and young child feeding practices) for sons 
versus daughters. This analysis is conducted using OLS, fixed effects and random 
effects.  

The outlay equivalence analysis shows that households are willing to give 
up spending on adult goods in favour of children. However, there is no difference 
in gender preferences in the allocation of household resources. In other words, 
parents are willing to give up an equal amount of spending on adult goods, 
irrespective of whether the child is a boy or a girl. The second analysis reveals 
suggestive evidence that fathers are more inclined to invest in their daughters 
compared to their sons. More specifically, girls of secondary school age (12 – 17 
years) seem to benefit from living in a household where the father has received 
some form of formal education compared to boys. In contrast, similar girls in 
households where only the mother completed some formal schooling, are worse 
off compared to boys. Similar findings emerge from the analysis using nutritional 
status as outcome. More years of maternal schooling is associated with lower HAZ 
for girls, while higher paternal schooling is positively related to HAZ for girls. The 
effects of father’s education on HAZ are further corroborated by similar findings 
on nutritional inputs (infant and young child feeding practices), especially when 
girls are still young. These effects might be driven by an investment motive of 
fathers to obtain a higher bride price when girls are old enough to marry, but more 
research is needed to fully understand these findings. 
 
Chapter 5 presents results from the impact evaluation of Ghana LEAP 1000 on 
child nutrition and its determinants, taking advantage of two waves of data. The 
evaluation constructs a quasi-experimental treatment and comparison group by 
using the discontinuity of the PMT threshold as a cut-off for eligibility. The chapter 
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first establishes that this quasi-experimental strategy was valid by conducting 
balance tests on all the main indicators and a manipulation test to verify that the 
PMT scores were not compromised. The main impact analysis uses a difference-in-
difference approach and compares the change in the treatment group to the change 
in the comparison group, while controlling for several individual and household 
characteristics as well as community fixed effects. The chapter then proceeds to 
conduct heterogeneity analysis by examining the role of i) duration in the 
programme, ii) distance to and quality of nearby health centres, iii) negative and 
positive shocks to households’ livelihoods, and (iv) the intra-household dynamics. 
This heterogeneity analysis is conducted through a triple-difference approach 
which estimates how the treatment effect varies with respect to these moderators.  

The results show no main treatment effect on nutritional status, nor on the 
two immediate determinants of food intake and health. However, there is a 
positive effect on one of the three underlying determinants, food security. The 
heterogeneity analysis shows no differential impacts by age group. Quality of 
nearby health facilities increases the programme’s impact on food security. There 
are also lower impacts on weight in case of crop-related shocks and higher health 
impacts when communities benefit from additional development programmes. 
Finally, there is some suggestive evidence that better-educated mothers invest 
fewer resources in the health of their daughters compared to their sons. Results 
from this evaluation are compared to results from other programmes and countries 
(Zambia, Malawi, Kenya, Zimbabwe and Ethiopia) to put them in perspective. This 
comparison shows that none of these programmes had an impact on any of the 
nutritional status indicators. In the three programmes that collected information on 
food intake for children, all of them found a significant impact, indicating that one 
of the immediate determinants of malnutrition was affected. However, none of the 
programmes had an impact on child health. On the other hand, all programmes 
had a strong and significant effect on food security, similar to the Ghana LEAP 
1000 programme. Some reasons for the non-impact in the Ghana LEAP 1000 
programme could be the relatively low transfer size and the short time frame of the 
evaluation. The chapter concludes that cash alone is unlikely to yield impacts on 
young child nutrition and integrated programmes that aim to address multiple 
underlying determinants at the same time need to be further examined. 
 
Chapter 6 summarizes the main results by answering the research questions, 
draws conclusions and discusses the implications and way forward. 
 

1. What are the pathways of impact on child nutritional status for a cash transfer 

programme? 

The findings from this study show that child malnutrition has several 
determinants, and CTs have most consistent impacts on one of the pathways, food 
security at the household level, in some cases leading to improvements in 



 

250 
 

children’s individual food intake. For these results to translate into improved 
nutritional status, it is just as important to create a healthy environment around the 
child, to minimize the impact of illnesses on the growth potential. However, there 
is only limited evidence that CTs, if implemented in isolation, are also able to 
impact child nutrition through the health pathway. 
 

2. What factors mediate or moderate CT programme impacts on child malnutrition?  

Based on the literature review in this dissertation, there are several moderating 
factors for the impact of CTs on child nutrition. They include, the amount of the 
transfer in relation to household consumption; age of children when benefitting 
from the programme; supply-side conditions such as markets, prices, health facility 
access and quality of health services; livelihood shocks; and duration of 
programme participation. However, there is only limited evidence for these 
moderating factors in the context of the Ghana LEAP 1000 programme. Younger 
children did not necessarily benefit more from the programme, and presence of 
(quality) health facilities was not related to higher programme impacts. Since these 
are findings from one particular programme, more research is needed to examine 
these and other moderating factors. 
 

3. How does intra-household allocation of resources play a role in the determination of 

children’s outcomes? 

This study found that intra-household dynamics matter for children’s outcomes to 
some extent. In general, households tend to give up spending on adult goods when 
an additional child joins the household, irrespective of whether the additional 
child is a boy or a girl. Educational and nutritional outcomes of girls tend to be 
somewhat better in case the father has attained more education, suggesting that 
fathers are inclined to invest in their daughters. 
 

4. To what extent do intra-household dynamics affect the impact of a cash transfer on 

nutritional status? 

The impact analysis reveals that there are differences in impacts between 
household members, particularly in the number of meals. There is also suggestive 
evidence that daughters of better-educated mothers have poorer health status 
because of LEAP 1000. However, the analysis is unable to fully understand what 
intra-household dynamics are driving these findings and more research is needed 
to address this gap in knowledge. 
 
The main objective of this dissertation is to examine to what extent an 
unconditional cash transfer programme can improve child nutritional status. 
Overall, the findings show that a CT, when implemented in isolation, is unlikely to 
yield strong impacts on young child nutrition, but when coupled with 
complementary programmes aimed at addressing multiple underlying and 
immediate determinants at the same time, could have the potential to make a 
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difference. In addition, a long-term perspective is needed as other evidence shows 
that increased wealth and improving the education and status of women all have 
positive effects on child nutritional status. 
 
The policy implications derived from this study are summarized as follows.  
1. While policies that direct cash to poor households certainly helps, especially 

for improving the household’s food security situation, it is likely not enough to 
systematically improve children’s nutritional status. It is therefore important to 
explore complementarities between programmes across different sectors that 
can affect the underlying and immediate determinants of nutrition 
simultaneously through integrated programming. This is an emerging policy 
area which has shown some promising results thus far. 

2. The transfer amount in relation to household consumption is an important 
element. If a transfer is too low, it is unlikely to change household 
consumption and investment patterns. In addition, transfer values need to be 
linked to inflation to preserve purchasing power of the grant. 

3. Intra-household dynamics are important to consider. Cash is usually 
distributed to an adult member of the household and their preferences and 
bargaining power within the household will have an effect on the impact of the 
transfer on children. Measures to increase the effectiveness of a CT to improve 
child wellbeing need to be considered within the context of the programme. 

4. While CTs are primarily a demand-side intervention, policy makers need to 
equally invest in supply-side conditions such as health facilities and health 
infrastructure to improve the overall health environment for households and 
their children. 

5. A long-term perspective is required since evidence shows that increased 
wealth, higher educational achievement and improved status of women all 
have positive effects on child nutritional status. 

 
To conclude, this dissertation examined the impact of cash transfers on young 
child nutritional status, with an additional focus on the role of intra-household 
dynamics. The results show that cash alone is unlikely to make a large contribution 
to reducing child malnutrition. The determinants of child malnutrition are complex 
and additional income is only one driver, mostly associated with increasing the 
resources for food at the household level. There needs to be increased effort to 
address the other determinants of nutrition through complementary programming 
and proper investments in the local health infrastructure. In addition, more effort 
is needed to ensure that CT programmes translate into improvements for young 
children, by considering inequalities in the intra-household division of resources. 
The results of this thesis provide policy makers with relevant evidence as they 
continue to design, implement and scale-up social protection programmes that 
address the needs of vulnerable populations.  
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Valorization addendum 
 
This addendum describes the relevance of this thesis for policy and practice. This 
study comes at an important time, given the revolution of social protection 
programmes in lower income countries over the last two decades. At the same 
time, policy makers in the developing world are looking for interventions to 
address the high burden of malnutrition among young children, which has severe 
impacts on the health, development and economic potential of those affected. The 
Sustainable Development Goals, adopted in 2015, set out an ambitious agenda for 
policy makers across the world. Target 1.3 calls for the establishment of 
appropriate social protection floors and target 2.2 calls for ending all forms of 
malnutrition. This study is at the crossroads of these two targets and examines if 
and how cash transfer (CTs) programmes can play a role in addressing 
malnutrition. CTs are a popular form of social protection and have been 
implemented and scaled up in dozens of low income countries over the last two 
decades. Therefore, it is important to examine their potential contribution to 
reducing malnutrition. 

The first contribution of this thesis is to highlight what we know thus far 
on how CTs can help address malnutrition (chapter 2). The answers provided in 
this chapter help policy makers and development partners to decide on what 
works best if one of the objectives of a CTs is to improve malnutrition. By looking 
at past research, it offers lessons for those in the process of designing and 
implementing CTs to maximize the benefit for populations at risk of malnutrition. 
For example, elements like the transfer size and the target age group can have a 
substantial effect on the success of the programme to address malnutrition. This 
chapter also showed that malnutrition is a multidimensional problem with various 
underlying determinants. It is important for policy makers to fully understand 
how these determinants work together and how policy can address such 
determinants.  

The empirical part of the thesis focuses on the Livelihood Empowerment 
Against Poverty (LEAP) programme in Ghana. More specifically, it deals with an 
extension of the LEAP programme to a new group of beneficiaries, pregnant 
women and young infants, named LEAP 1000. While this focus makes the thesis 
particularly relevant for policy makers in Ghana, lessons learnt from LEAP 1000 
are likely transferrable to countries at a similar level of development and on a 
similar growth path. More countries in sub-Saharan Africa are piloting and scaling 
up CTs targeted to young children with the objective to improve child nutritional 
status, for example in Zambia (Child Grant Programme) and Mozambique 
(Subsidio para a Crianca). In addition, the target group of this CT makes it uniquely 
positioned to study the potential and the effect of a CT on young child nutrition. 
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Next, this study provides contextualized evidence on the determinants of 
malnutrition in Northern Ghana (chapter 3). It is important to take account of the 
complex determinants of malnutrition when a policy is designed to address this 
issue. The findings from this chapter showed that household income and maternal 
care have a positive relation with health and nutrition of children. Higher prices 
are negatively associated with nutritional status. Hence, policies that can increase 
household income, improve maternal care and reduce volatility of prices can all 
contribute to improvements in the health and nutritional status of children in 
Northern Ghana. Simulations are an important part of the policy process as they 
can estimate the likely effect of a policy. Simulations in this thesis show that 
income growth, improving maternal care and avoiding sudden price shocks have a 
positive – but rather limited effect – on the reduction of malnutrition. This is 
important information for policy makers to identify the most effective policies to 
address malnutrition. 

In addition, this thesis is relevant by including household behaviour as an 
additional determinant of nutritional status. Since infants are cared for by adults 
living in households, the dynamics of household behaviour and preferences are 
important considerations for policy makers. For example, parents may have 
different preferences in which child they want to invest more resources to get 
returns in the future. Such preferences may have an effect on the effectiveness of 
policies seeking to address malnutrition, especially when a policy is as fungible as 
an unconditional CT, which allows families to spend the money as they see fit. The 
results from this thesis showed that households in general have no strong 
preference regarding the gender of their children, but that fathers might be more 
inclined to invest in their daughters compared to their sons. These are important 
considerations for actors designing and implementing CTs as the expected 
outcomes can depend on how the intervention is targeted and communicated to 
the recipient household. 

Besides these ex-ante effects, the impact evaluation presented in this thesis 
provides important evidence on the extent to which an unconditional CT can affect 
malnutrition and its determinants (chapter 5). This is one of the first impact 
evaluations of an at-scale, government-run CT in West-Africa and therefore offers 
vital knowledge to policy makers and other actors in social protection in the 
region. The results from this impact evaluation showed no impact on nutritional 
status, nor on the two immediate determinants of food intake and health. 
However, there is a positive effect on one of the three underlying determinants, 
food security, which is in line with findings from other CTs in the region. The main 
lesson from this study is that that cash alone is unlikely to yield impacts on young 
child nutrition and integrated programmes that aim to address multiple 
underlying determinants at the same time need to be further examined and tested.  

While governments across the world, in particular in lower-income 
countries, are starting to recognize the potential of social protection, this thesis 
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provides several evidence-based lessons to maximize social protection’s potential 
to help address a significant public health problem such as malnutrition. The 
findings from this study feed into the policy discourse in Ghana, as well as in sub-
Saharan Africa, and can reach actors who are active in the field of social policy 
design and implementation, such as international organizations, researchers and 
government officials. Findings from this study have been presented at several 
international conferences, as well as to policy makers and development actors in 
Ghana. It is therefore expected that the lessons from this research will continue to 
influence policy discussions and implementation in Ghana and beyond. 
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