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Abstract 

 

This thesis consists of three self-contained yet interrelated studies in household economics. 

All the studies in this thesis are based on the Indonesia Family Life Survey data set. The first 

study examines the impact of positive income shock, which is conditional cash transfer 

(CCT) programs, on frivolous consumption among the poor households. This study combines 

propensity score matching (PSM) and difference-in-differences (DID) strategy to estimate 

the average treatment effect on the treated (ATET) of the CCT programs. The results detect 

declining consumption on frivolous goods by the program participation. This finding 

potentially comes from the enforcement to education conditionality as the beneficiary 

households are found to increase expenditure in education-related goods. 

The second study investigates the role of mothers’ bargaining power on children health 

outcome. Using instrumental variables (IVs) approach, not only using individual and 

community attributes but also this study accounts for cultural aspect, namely patrilocality 

degree for ethnic group, to determine a direct measure of women’ bargaining power in the 

household. This study finds that mothers with higher bargaining power improve long term 

measure of child health status as indicated by higher height-for-age z-scores (HAZ) and lower 

prevalence of stunting. Further analysis reveals that only boys seem to enjoy the benefit of 

greater bargaining power of the mother while girls do not. 

The third study discusses whether and to what extent risk preferences of the parents, 

especially the household head, influence education outcome of the children as measured by 

child cognition. This study adds to the existing literature by providing supportive evidence 

of an inverse link between parental risk aversion and child cognitive ability in the developing 

country context. This finding indicates that education is deemed a risky investment. Further 

investigation exposes that girls are more sensitive toward risk-averse parents rather than boys 

in terms of education outcome, especially in matrilocal communities.  
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Chapter 1 – Introduction 

 

1.1. Overview 

This thesis examines three contemporary issues in household economics, namely decision 

making, empowerment and risk attitudes, in a development economics context. The empirical 

work focuses on Indonesia, one of the largest and most diverse developing countries in the 

world. The topics of the essay encompass three particular strands of household economics, 

and together they aim to gain better understanding of household economic behaviours to 

inform policy. The first essay examines whether a positive income shock due to conditional 

cash transfer has influenced decision making of the poor households towards engaging in 

frivolous consumption behaviour. The second and third essays study two other facets of 

household economic behaviours – bargaining power and risk preference, respectively – and 

how they affect human capital outcomes. 

Household decisions are pivotal in children’s human capital investment, which subsequently 

affect children’s education and health outcomes. Poor households are often characterised as 

underinvesting in human capital, even when returns to human capital are high. They usually 

spend a small portion of their incomes on their children’s education (Banerjee & Duflo, 

2007). One underlying reason could be that the outcome of human capital investment for the 

children is uncertain (Becker, 1964), while access to credit market is restricted (Eswaran & 

Kotwal, 1986). This situation may influence the likelihood of poverty traps and perpetuate 

poverty. Therefore, understanding how the households make decisions in human capital of 

their children is paramount in the light of various poverty reduction programs, especially in 

the developing countries.  

 

1.2. Institutional context and Data 

1.2.1. The Indonesian context 

Household decision making behaviours depend not only on the budget constraint, but also 

the characteristics of the household members, including their bargaining power (Friedberg & 
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Webb, 2006) and risk preferences (Serra-Garcia, 2019), which I study in three separate 

chapters. In this thesis, Indonesia, an emerging lower middle-income country in Southeast 

Asia, was chosen as a case study noting that the country has a salient socio-demographic 

status as the fourth most populous country in the world with the largest Muslim population.1 

As a diverse archipelago nation with more than 300 ethnic groups, Indonesia has plentiful 

supply of human resources and is currently on the euphoria of demographic dividend. The 

country’s population is projected to grow to 305.6 million in 2035, of which 70% are in 

working (productive) age.2 Nonetheless, around 25 million people still live below the poverty 

line.3 This figure is exacerbated with 20.6% of the population being at risk of falling into 

poverty as their income hovers slightly above the national poverty line. 

In preparing for demographic dividends, investment in health and education must become 

the top priority because only with those will it be possible to accumulate human capital with 

skills and knowledge. While more attempts have been made to improve the access to basic 

public services, the quality of health facilities and schools remained unevenly distributed 

throughout the country. This contributes to concerning indicators, especially in health and 

education. The national prevalence of stunting has remained high, with 37% of children under 

age five being stunted, which is among the five highest in the world.4 This situation is more 

likely to hamper brain development of the children and consequently affect the nation’s 

future opportunities.  

Similarly, the country has made relatively poor progress in enhancing the quality of 

education. The country’s outcomes in international standardised assessments of student 

achievement have been deficient and continued to lag behind other countries in Southeast 

Asia and the OECD (Organisation for Economic Cooperation and Development). The latest 

iteration of Program for International Student Assessment (PISA) in 2015 reported that 

proficiency levels of Indonesian 15-year-olds in the core academic areas of math, science 

and reading did not seem to be satisfactory. The results even revealed that 42% of them failed 

to achieve minimum standards in these three areas. 

 
1 According to the World Bank, the estimated population of Indonesia was around 267.7 million in 2018. From 

the Census 2010, Muslim was 87.18% of the country population. 
2 Statistics Indonesia, 2014. 
3 The World Bank, 2018. 
4 National Institute of Health Research and Development – Indonesian Ministry of Health, 2013. 
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To improve health and education outcomes, the Indonesian government has made some 

efforts; conditional cash transfer (CCT) programs is one of them. CCT programs have 

become an increasingly important instrument to alleviate poverty in developing countries. 

The program disburses continuous stipends to poor households, conditional on some 

observable evidence of behavioural changes in health and education. The program is justified 

in a sense that it generates the largest welfare gains by relaxing budget constraints of the poor 

and allowing them to use the transfer for spending in a way that best fits their needs (Hidrobo, 

Peterman, & Heise, 2016). Besides, attaching conditions to monetary incentives can 

overcome distortions in parents’ decision making, particularly in human capital investment. 

In the following contributions, I first study the effectiveness of CCT programmes. Then, I 

consider alternate potential policy initiatives based on enhancing women’s agency and 

reducing the risks associated with investments in human capital. Taken together, these 

contributions provide a good foundation to understand development policy in Indonesia, and 

other developing countries, in a contemporary context. 

1.2.2. The Data 

The main source of data for all chapters in this thesis is the Indonesian Family Life Survey 

(IFLS). It is a longitudinal survey of individuals, households and communities in Indonesia 

that was initially fielded in 1993. The data were collected and organised by the RAND 

Corporation in collaboration with some institutions in Indonesia. As the IFLS is a 

longitudinal survey, the same individuals were tracked from multiple points in time, hence it 

is possible to understand the dynamics of behaviour at the individual, household and 

community levels. There are five waves so far: IFLS-1 (1993), IFLS-2 (1997), IFLS-3 

(2000), IFLS-4 (2007) and IFLS-5 (2014). These periods of survey are interesting from an 

economic context. The first wave was carried out when Indonesia was in economic boom. 

There was liberalisation of financial sector in this period while the economic growth and 

foreign confidence toward Indonesian economy was high at the same time (Kenward, 1999). 

The second wave was conducted prior to the Asian financial crisis. The third wave was taken 

when Indonesia was still in recovery period after crisis. The fourth wave was fielded three 

years after the 2004 Indian Ocean tsunami, before the Global Financial Crisis, while the fifth 

wave was taken seven years afterwards. 
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For the individual and household surveys, the sampling design of IFLS-1 is the most 

important since it constitutes the basis for the following IFLS samples. The sampling scheme 

of IFLS-1 was stratified on provinces and rural/urban location, then randomly sampled at 

district level with specific sampling rules based on ethnicity, age and other demographic 

characteristics (Strauss, Witoelar, & Sikoki, 2016). The selection of provinces was based on 

populous regions to account for the number and diversity of the population, as well as 

sociocultural and economic trends of Indonesia. The sample is representative of around 83% 

of the national population and covers more than 30,000 individuals from 7,224 households 

living in 13 of the 27 provinces in 1993. Samples were obtained from four provinces in 

Sumatra (North Sumatra, West Sumatra, South Sumatra and Lampung), five provinces in 

Java (DKI Jakarta, West Java, Central Java, DI Yogyakarta and East Java), and the rest 

covering Bali, West Nusa Tenggara, South Kalimantan and South Sulawesi. The far eastern 

provinces such as East Nusa Tenggara, Maluku and Papua were not included in the survey 

given the high cost of fieldwork in these provinces. Likewise, Aceh, the northernmost 

province in Indonesia, was excluded due to political violence in that area which might bring 

potential risk to the interviewers. Figure 1.1 presents the IFLS provinces map in Indonesia.   

Figure 1. 1: IFLS Provinces Map 

 

Source: RAND Corporation 

In each province, enumeration areas (EAs) for the IFLS were randomly selected from the 

national socio-economic survey of SUSENAS that was designed by the Central Bureau of 

Statistics, covering 60,000 households based on the 1990 census. There were 200 to 300 

households for each EA in SUSENAS; households were randomly selected from the chosen 

EAs into the IFLS. The surveys are predominantly longitudinal, maintaining around 87% 

percent of its initial sample to be interviewed until the latest wave in 2014, which makes 



5 
 

these re-contact rates as high or higher than any longitudinal surveys in the Europe and 

United States (Strauss, Witoelar, & Sikoki, 2016). The latest wave of the survey included 

15,134 household samples.  

Table 1.1 shows household EAs in more details. The table provides information regarding 

the population size across provinces from the 1990 census and the distribution of EAs across 

provinces in total and separately by rural and urban areas. There are 321 EAs in 13 provinces, 

of which 132 EAs are rural and 189 EAs are urban. IFLS randomly selected 30 households 

in rural EAs and 20 households in urban EAs, over-sampling the urban EAs and EAs in 

smaller provinces to account for urban-rural and Java versus non-Java comparisons. The 

different number of households between rural and urban is aimed to mitigate the costs of 

transportation incurred in rural EAs. 

Table 1. 1: Household Enumeration Areas in the IFLS-1 

Province 
1990 IFLS Sample EAs 

Population (000) Urban Rural Total 

North Sumatra 10,391 16 10 26 

West Sumatra 4,041 6 8 14 

South Sumatra 6,403 8 7 15 

Lampung 6,108 3 8 11 

DKI Jakarta 8,352 40 0 40 

West Java 35,973 31 21 52 

Central Java 28,733 19 18 37 

DI Yogyakarta 2,923 16 6 22 

East Java 32,713 23 22 45 

Bali 2,798 7 7 14 

West Nusa Tenggara 3,416 6 10 16 

South Kalimantan 2,636 6 7 13 

South Sulawesi 7,045 8 8 16 

Total 151,532 189 132 321 

Source: Frankenberg & Karoly (1995) 

In the IFLS, a household is defined as a person or a group of people living together and 

residing in a part of or an entire dwelling and sharing food from the same kitchen. To reduce 

costs, during the survey, not all members of the households were interviewed. Detailed 

interviews were conducted with the following household members: the household head – a 

person who occupies the dwelling and is responsible to meet daily needs of the households; 

his/her spouse; two randomly selected children of the head and spouse, aged 0 to 14; a 
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randomly selected individual aged 50 or older and his/her spouse among the remaining 

members; and a randomly selected individual aged 15 to 49 among the remaining members. 

The interviews were conducted with relevant members of the household with respective 

questionnaire modules on the household’s attributes and conditions, and the respondent’s 

economic and social preferences. For instance, the wife or the female household head was 

chosen to provide information about household income, consumption, health and family 

planning. For other information such as household asset, saving, education, employment and 

community participation, some of the household members including the head were involved 

in the interview. 

Data were gathered through questionnaires. The questionnaires of the household survey were 

split into eight books and further subcategorised into sections. There are four books collecting 

information at the household level, usually from the head of household or spouse, named 

books T, K, 1 and 2. Book T is a contact book for households for the purpose of tracking 

respondents. Book K is a control book and household roster. It typically records the 

household location, some basic socio-economic characteristics of all household members, 

the housing structure and plans to move in the future. Book 1 contains information about 

household consumption and knowledge of health facilities, which is usually answered by a 

female respondent. Book 2 compiles information about household economic status such as 

housing characteristics, household business, non-business assets, nonlabour income, natural 

disasters and loans. 

The next four books collect information at the individual level, named books 3A, 3B, 4 and 

5. Book 3A asked all members in the household aged at least 15 years about their educational, 

work, marital and migration histories. The book also contains questions on asset ownership, 

non-labour income, fertility preferences, cumulative pregnancies, household-decision 

making, subjective well-being, retirement, trust of their neighbours, religiosity, religious 

tolerance, risk attitude and time-preference. In the risk attitude and time preference section, 

there are two sets of questions with different level of payoffs. In addition, there is a new 

section in this book asking about negative and positive feelings on the previous day. Book 

3B emphasises current health condition, including smoking habits, insurance coverage, 

physical function limitations, daily living activities, frequency of food intake, use of inpatient 

and outpatient care, chronic health conditions and mental health. Other sections in this book 
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cover parental aspirations of their children’s future, participation in community development 

and transfer between family members. There are also new sections added in Book 3B 

documenting cognition, personality, sleep quality and sleep-related impairment, and health 

conditions during early childhood. Book 4 was addressed to any ever-married woman aged 

15-49. It collects information related to marriage histories, children ever born, pregnancy 

outcomes, contraceptive use and breastfeeding practice. Book 5 gathers information about 

children aged less than 15 years. For children younger than 11 years, their guardian would 

answer the questions, whilst those aged between 11 and 14 years were allowed to answer by 

themselves if they felt comfortable. There are six sections in this book focusing on child’s 

education history, self-treatment, morbidities, inpatient and outpatient visits and non-resident 

parents. 

There were also some physical health assessments and cognitive assessments carried out 

during the survey. The interviewers received special training to perform some health 

measurements on the respondents such as lower leg length, upper arm length, length of limbs, 

timed walk, dried blood spots and so on. Some assessments require laboratory analysis to 

check and validate the data. For cognitive assessments, respondents aged 7-24 years were 

asked to work on a subpart of the Ravens test. This test was designed to measure their general 

intelligence and skills in mathematics. There are two levels of tests given: an easier version 

for those aged 7-14 regardless of their schooling level, and a more advanced test for those 

older than 14 years. 

The IFLS dataset was chosen since it is nationally representative and has low attrition. This 

is particularly relevant in a developing country context where tracking respondents is quite 

challenging. The data are also reliable (Thomas, Frankenberg, & Smith, 2001). Most 

importantly, IFLS contains detailed information on socio-economic characteristics of the 

parents and extensive information on child outcomes rarely found in other household surveys.  

1.2.3. Previous research using IFLS data 

The IFLS data has been extensively used in previous research. This section briefly 

summarises the latest literature which uses the IFLS data that are relevant to this thesis, but 

they are different in terms of focus and methodology. With respect to household economics, 

Tampubolon & Hanandita (2014) examined the link between poverty and mental health. 
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Using multilevel model, they estimated that the poor had a higher score of depressive 

symptoms than those with better economic level. Individual religiosity and social capital 

were found to be positively linked with mental health whilst adverse events had negative 

association. 

Another interesting study on the household economics area was carried out by Witoelar 

(2013). He used two waves of the IFLS (1997 and 2000) to study whether household in an 

extended family pool their resources to mitigate against consumption shocks. The results 

suggested that changes in resources distribution influence changes in consumption 

distribution among household in an extended family, implying that household might not 

completely pool their resources to insure against economic shocks. Using a similar dataset, 

LaFave & Thomas (2017) developed the study of extended families on whether there was 

resource sharing among non-coresident family members. Their study found empirical 

evidence of resource sharing among extended families given that wealth of non-coresident 

family members affect human capital outcome of the child.  

Sujarwoto & Tampubolon (2013) is similar to one chapter in this study which discusses on 

mother and child gradient. They applied instrumental variable method to explore the 

association between mother’s access to social capital (measured by community participation) 

and child health (measured by height- and weight-for age). Using cross sectional data from 

the IFLS-4, their results showed statistical evidence that mother’s social capital had positive 

association with child health. Their study also revealed that a child benefited more from 

living in a community with denser community activities. All instruments (program 

dissemination, number of neighbourhoods, ethnic similarity, number of financial institutions 

and presence of kinship groups) were strongly correlated with mother’s social capital and 

have been considered valid and relevant. 

Another study on parent-children gradient was found in Rizzica (2018). She investigated 

whether household expenditures for children changed when one of the parents migrated. She 

also analysed to what extent the expenditures varied depending on which one between mother 

and father that left. Her study revealed that when children were left with their father, the 

household expenditure was shifted into the adult private consumption. However, the budget 

shares devoted to children remained the same due to the offsetting effect of the mothers who 

sacrificed their own private consumption and transferred more remittances to home. 
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In the domain of child education, Bharati, Chin, & Jung (2020) examined to what extent a 

supply side intervention on access to schools helped recovery from an early life shock as 

proxied by low rainfall in the first year after birth. Using information on individual level and 

other demographics from the IFLS-5, they combined the data with the district-year-level 

rainfall and the district-level intensity of school construction to estimate the joint effect of 

rainfall shocks and large-school construction program on educational attainment. They found 

that individuals experiencing both primary school construction program and high rainfall in 

the first year of life had attained higher education level. With regard to recovery from early 

life shock, those experiencing less rainfall but taking advantage from school construction in 

their district have recovered completely and even caught up those with higher level of rainfall 

in the first year of life. These effects are particularly higher for females. 

Lo Bue (2019) studied the association between health conditions in early childhood and 

educational achievements of Indonesian children. She used height-for-age z-scores to proxy 

health conditions. Her study revealed that health status between siblings varied by whether 

they were exposed to drought, wildfires and smoke/haze during childhood. The results of 

instrumental variables estimation implied that health status in early years of life positively 

and significantly affected the readiness to enter school and the number of completed years of 

education. Such empirical evidence was not found on cognitive test scores. 

Mani, Mitra, & Sambamoorthi (2018) investigated the effects of disability and recovery from 

disability on labour market outcomes. Using first difference instrumental variable strategy 

from a panel dataset of the IFLS spanning from 1993 to 2007, they found that the emergence 

of physical disability led to a higher probability of job exit. In similar fashion, their results 

revealed that recoveries enhanced the probability of returning to work. There was a larger 

effect found among self-employed rather than salaried workers, males and particularly those 

living in rural areas given that physical functioning is important for the poor who rely on 

agriculture for their livelihood. 

Yamada (2016) explored the long-term effects of the minimum wage on labour market 

outcomes and the distribution of living standards. Using panel data from the IFLS-1 to IFLS-

3, his study exposed the limitations of minimum wage as an instrument to reduce inequality 

and increase living standards of the poor. A rise in the minimum wage led to higher wages at 

the individual level; yet, it reduced the working hours and formal employment. These effects 
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differ across gender and time. At the household level, raising minimum wage led to small 

increase in consumption in the middle and the bottom of the distribution, which consequently 

resulted in small welfare gain. 

Sellers & Gray (2019) used all five waves of the IFLS to analyse whether there is any change 

in fertility intentions and family planning use in response to climate shocks at the community 

level. They found an increase in the childbearing intentions and a decrease in family planning 

use following the delays in monsoon onset, which has consequences for wet season rice 

planting. For women in the farm households, higher temperatures had negative association 

with fertility intentions and positive association with family planning use, implying that 

women might be intentionally reducing their fertility in response to environmental shocks. 

Colozza & Avendano (2019) looked at whether more urbanised environment due to rapid 

economic growth has changed food expenditures, dietary composition, and traditional 

practices of food self-production. Using a panel data of the IFLS covering a period of 21 

years, their study employed fixed effect models and found general increase in dietary 

diversity over time. There were lower shares of expenditure for staple foods and higher shares 

for eggs, meat, milk, packaged foods, cooking oils and soft drinks. Similar trends were 

observed between rural and urban areas, while those moving to the capital city of Jakarta 

were associated with statistically significant changes in food expenditures for some foods. 

Kim (2015) examined the dynamics of health and identified its determinants among the 

elderly. She analysed several bad health measures, such as poor general health status, low 

body mass index and hypertension. Using four waves of the IFLS, she found that past bad 

health had a small effect on current health status based on the estimation of first difference 

two-step generalised method of moments. It was individual fixed effects such as genetic 

endowments rather than past bad health that were more important in determining current 

health status of the elderly. 

Different from other studies as described above, Thomas et al. (2012) discussed how the 

IFLS was able to maintain low attrition for fourteen years after the first wave. Among the 

potential respondents in the IFLS-4, 86.5% were tracked and interviewed, 1% refused, 12% 

were lost to follow-up, and the remaining died between the waves. Their study exposed that 

there were at least two reasons why IFLS was successfully tracking and interviewing the 
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same respondents in subsequent survey rounds. First, good enumerator skills such as a sense 

of empathy developed good rapport and built trust with the respondent. This would facilitate 

future contacts with similar respondent, hence lowering the probability of respondent 

refusing to participate in the subsequent waves. Second, as the enumerator’s quality 

increased, the quality of information that the enumerator collected was likely to be higher 

since it would be easier to contact and re-locate the respondent in the future. 

 

1.3. Contributions and Organisation of the Thesis 

The second chapter of this thesis addresses household decision making of the poor when 

there is a positive income shock. Specifically, this chapter analyses whether the CCT 

programs in Indonesia, namely the Family Hope Program, affected frivolous consumption 

among poor households. There is particular concern that the recipients of CCT programs may 

misuse the cash transfers. A growth in income from the grant will bring the poor more 

opportunities to buy frivolous goods, especially when there are no explicit rules on how cash 

handouts can be spent. The CCT literature focusing in this area is lacking evidence. Previous 

studies of CCT programs in Indonesia, and even across the world, have focused primarily on 

the impact of the program on compliance towards conditionality imposed by the program. It 

is because most of the CCT programs are not concerned with reducing consumption of these 

goods in particular, but rather on schooling outcomes and general consumption. 

In this chapter, I use the Indonesian Family Life Survey (IFLS) as the source data set to 

identify the CCT beneficiary households. Using longitudinal data from IFLS-4 in 2007 and 

IFLS-5 in 2014, I compare the consumption pattern between beneficiary and non-beneficiary 

households using propensity score matching (PSM) and difference-in-differences (DID) 

strategy. I define frivolous goods in two expenditure categories: cigarette and meals in 

restaurant, based on the susceptibility of consuming these goods to present-biased 

preferences. The results suggest statistical evidence of decreasing frivolous consumption 

among beneficiary households. Education conditionality seems sufficient to deter frivolous 

consumption as the beneficiaries are found to increase expenditure in education-related 

goods. This finding implies that the program holds potential to reduce intergenerational 

poverty as it helps the poor to invest more in their children’s education.  
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The third chapter highlights another feature of household economic behaviour, which is 

empowerment or bargaining power of women in the households. This chapter focuses on 

whether and to what extent bargaining power of the mothers affects health outcomes of their 

children. I address the issue of child stunting since, as discussed earlier, it has become a major 

issue in Indonesia. Motivation for the third chapter is based on the existing literature about 

the positive link between women’s decision-making authority and the child’s health 

outcomes. Mothers are deemed responsible and best connected to children’s needs due to 

maternal altruism and their role as primary caregivers of their children. While previous 

empirical studies in the area have focused on South Asia, Sub-Saharan Africa and Latin 

America (Smith, Ramakrishnan, Ndiaye, Haddad, & Martorell, 2003), little is known for 

Southeast Asia. In this chapter, I use the latest round of similar data set, which is IFLS-5, to 

fill this gap.  

I exploit information about who makes decisions on a range of household domains to 

construct a direct measure of bargaining power. Using principal component analysis (PCA), 

I aggregate these variables into one composite index. A highlight of my study is that it 

explores potential endogeneity arising from the idea that women derive their bargaining 

power from various sources, including the health of their children. To account for huge 

diversity of Indonesia, I use a cultural attribute – patrilocality index for each ethnic group as 

obtained from previous study (Guilmoto, 2015) – to instrument women’s bargaining power. 

I also use two other instruments: types of credit institutions available in the community and 

the ratio of spousal age to capture individual and community variation in bargaining power. 

These instruments are found to be strong predictors of women bargaining power in the 

household.  

My analysis shows that an increase in women bargaining power improves long term measures 

of child health status, specifically higher z-score of height-for-age (HAZ) and lower 

prevalence of stunting. This finding highlights that women’s bargaining power matters for 

child nutrition; hence, policies aiming to increase women’s say in the household may be 

effective since they can generate positive externalities towards children so long as the 

mothers do not act as a sole decider in the household. I also find empirical evidence that only 

boys seem to enjoy the benefit of greater bargaining power of the mothers, indicating 

mothers’ preference for the son, and this is relevant in the context of Muslim households. 
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The fourth chapter explores one other aspect of household decision making, which is risk 

preferences of the household members. This chapter investigates whether and to what extent 

risk attitudes of the parents, particularly the household head, influence education outcomes 

of the children. I focus on child cognitive development owing to its importance of shaping 

education attainment and earnings. Due to uncertain future outcomes in estimated income 

and employment opportunities, educational investment is considered risky (Becker, 1964). 

Since schooling decisions of the children are made on their behalf by parents, risk-averse 

parents may choose fewer years of schooling for their children (Wolfel & Heineck, 2012). In 

developing countries, risk aversion is potentially a major decision factor since education 

investment could be riskier limited access to formal insurance mechanisms against large 

variability in income (Tabetando, 2019). 

The fourth chapter makes a certain contribution to the existing literature. Different from 

previous studies, this chapter uses a direct measure of educational outcome, which is 

cognitive test score, rather than school enrolment-related variables as seen in previous 

literature. This chapter accounts for parental risk aversion as a potential determinant of 

children’ cognitive development. So far, the empirical literature on the determinants of 

cognitive ability has neglected risk attitude as a fundamental background of the parents. Child 

cognition can be seen as an uncertain outcome of education investment and can be analysed 

using the standard approach of finance theory which points out the important role of risk 

aversion. 

Then, in the fourth chapter, I provide supporting evidence of an inverse link between parental 

risk aversion and child cognitive outcomes. This finding underlines the importance of 

parental risk attitudes as the determinant of educational outcomes. A higher risk aversion of 

the parents becomes an obstacle to human capital investment for the children. In further 

analysis by child gender, the significant impact is found for daughters only, reinforcing the 

notion that education is considered a risky investment, especially for girls. However, this 

result is only observable in matrilocal communities, presenting the evidence from developing 

country that social norms are important factor for the underlying parental risk aversion other 

than the expected return of human capital investment itself. 
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The final chapter concludes the thesis by pointing out the contributions of the work, how the 

findings taken together present policy relevant evidence, and explore some potential paths of 

future studies in the area of household economic behaviours in developing country contexts. 
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Chapter 2 - Conditional Cash Transfer and Frivolous Consumption 

 

2.1. Introduction 

Despite significant progress achieved in the past half century, eradicating poverty remains a 

distant goal. In 2017, the World Bank reported in their latest statistics that around 768.5 

million people in the world were poor based on the official poverty line set at USD 1.90 per 

day.5 This number is 2.5 million higher than the previous year, and most of these increases 

are distributed in South Asia and Sub-Saharan Africa. During their life cycle, poor people 

are more susceptible to suffer the risk of income shocks to their livelihood, which sometimes 

drives them to adverse behaviour such as liquidating productive assets, labour bonding 

imposed upon their children, or reducing consumption (Fafchamps, 1999; Dercon, 2002; 

Hoogeveen, 2002). Thus, in order to deter such behaviours, relieving the credit constraint is 

a prime focus. 

However, most credit transactions of the poor take place in the informal sector on the basis 

of oral agreements, without written contracts or collateral (Ghosh, Mookherjee, & Ray, 

2001). As the poor possess little or no collateral, they owe no responsibility for repayment if 

the project returns from their borrowing are less than the debt obligations. This situation 

likely demotivates their effort to pay off the loans which in turn increases their default risk. 

Consequently, credit is rationed depending on the limits or access to the poor (Eswaran & 

Kotwal, 1986), while the restriction of access to credit itself can worsen the financial 

condition of the poor especially those from marginalised social groups (Saxena, Bindal, & 

LeMay-Boucher, 2020).  

Due to restricted access to credit market, different levels of investment in human capital take 

place. Those with large initial wealth would have better access to investment opportunities 

(Becker, 1975; Galor, 2012). This condition is exacerbated by higher interest rate for 

assetless borrowers, making education limited to individuals with high enough wealth (Galor 

& Zeira, 1993). The children of the poor tend to be poor in the future resulting in an inter-

 
5 The 2017 global poverty update from the World Bank. Available at 

http://blogs.worldbank.org/developmenttalk/2017-global-poverty-update-world-bank (Accessed: 28 

November 2018). 

http://blogs.worldbank.org/developmenttalk/2017-global-poverty-update-world-bank
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generational poverty trap. Therefore, the government can mitigate the constraint on 

households’ financing of human capital through various policy options, including the 

provision of cash transfers.  

Cash transfer programs have emerged as an important instrument to alleviate poverty in many 

developing countries. In principle, this type of program can generate the largest welfare gains 

to the household by allowing its recipients to spend the transfer on the goods that best fit their 

needs (Hidrobo, Peterman, & Heise, 2016). Cash transfer enables the poor to invest in 

productive activities and alleviate poverty in the long run by relaxing liquidity constraints 

(Angelucci, Attanasio, & Di, 2012). Theoretically, unlike other forms of assistance such as 

in-kind transfer, cash transfer is less costly to administer as it is considered to have lower 

delivery costs and more efficient in a way that cash is fungible and cannot be distortionary 

(Haushofer & Shapiro, 2016). 

Most of the cash transfer programs across the world are subject to conditions which require 

the households to make predetermined investment in human capital for their children. These 

conditions may consist of an education and/or health component. Policymakers argue that 

attaching cash transfer to investments in human capital for children will help poor households 

escape from intergenerational poverty (Kabeer & Waddington, 2015), and make the impacts 

sustainable. So far, there are at least 50 countries implementing CCT programs across Latin 

America and the Caribbean, Sub-Sahara Africa, and Asia.6 In several countries, CCT has 

become the largest social assistance scheme, encompassing millions of households. 

As the fourth largest country in the world by population, Indonesia adopted its first CCT 

program named Family Hope Program since 2007. Prior to CCT programs, around 17% of 

215 million of country’s population lived below the national poverty line set at IDR 166,697 

(USD 20) per capita per month.7 This situation made the government aware that such income 

only sustains subsistence but does not support children’s education. Then, the Family Hope 

Program aimed to improve health and education of the children of poor households through 

quarterly cash disbursement to households with pregnant women and/or school-age children 

 
6 The World Bank, 2014. 
7 Statistics Indonesia, 2007. 
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depending on the number of children and their ages. Through improved quality of health and 

education, this program is expected to break the intergenerational transmission of poverty. 

The effectiveness of the CCT programs partly depends on whether the conditions are being 

enforced by the policymakers. In a systematic review of the impacts of conditional cash 

transfer (CCT) programs, Baird, Ferreira, Ozler, & Woolcock (2014) found that having 

explicit conditions that were strictly monitored and enforced improved the odds of school 

enrolment compared to similar programs with no schooling conditions or those with minimal 

monitoring and enforcement. The importance of conditionality on school enrolment can be 

seen in Mexico’s Progresa program. For program beneficiaries who received their payments 

conditional on school attendance, the odds that their children attended school and progressed 

to lower secondary school were higher (de Brauw & Hoddinott, 2011). An experimental 

study in Malawi also confirmed that conditions attached to cash transfer programs are cost-

effective in reducing dropouts and increasing school enrolment (Baird, McIntosh, & Ozler, 

2011). Moreover, the effects of CCTs on school attainment in Malawi were sustained even 

two years after program cessation (Baird, McIntosh, & Ozler, 2019). 

In general, the CCT programs seem to be successful in achieving the explicit short-term goal 

(Fiszbein & Schady, 2009). The recipients of the program are more likely to comply with 

stated conditionality. School participation rates have intensified among the children of CCT 

households, with lower drop-out rates and better uptake of schooling, and this holds across 

various income and demographic groups. The programs have also increased utilization of 

preventive health services, providing better access of children and pregnant women to 

vaccination, nutrient supplements, and regular check-ups. 

Nonetheless, the impact of CCT programs on poverty reduction may be lower than has been 

suggested due to unintended effects of the program. Since poverty is related to consumption, 

there is a particular concern that the recipients may use the cash transfer differently from 

their earned income (Fiszbein & Schady, 2009). Some critics have raised the possibility that 

cash transferred to poor people may be spent on non-essential goods (Devereux, 2002). For 

example, interviews with program stakeholders in Kenya uncover that cash transfers would 

be misused in alcohol purchases and other unnecessary consumption (Ikiara, 2009). Besides, 

it is plausible that cash transfer programs generate a culture of dependence on grants as the 
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poor may squander the funds in unnecessary impulse purchases, which can push them 

towards unsustainable lifestyles (Kamakura & Mazzon, 2015).  

Living in poverty is often associated with short-run impatience or present-biased preferences 

(Bryan, Karlan, & Nelson, 2010). Present-biased individuals tend to spend income on goods 

that benefit the present selves and neglect the future selves (O’Donoghue & Rabin, 1999). 

For instance, hungry consumers tend to overconsume unhealthy foods and tobacco or alcohol 

(Read & van Leeuwen, 1998). Such behaviours may influence different intertemporal 

decisions which are important for low-income group to escape from poverty. In relation to 

cash transfers, a growth in income from the grant will bring more opportunities for the poor 

to buy frivolous goods, especially when they gain full control over how to spend the cash 

handouts. This is particularly relevant in Indonesian context given that many men, as the 

household heads, report that cigarettes are considered a necessity, or even a priority (Hossain, 

Brook, Garbarino, & Notosusanto, 2012). Thus, the positive benefits of cash transfer program 

to future generations could be lessened if the consumption focuses on present satisfaction 

and ignores the future benefits of spending the cash handout on goods that are beneficial to 

children’s needs. 

This study investigates the impact of a large CCT program – the Indonesian Family Hope 

Program – on the consumption of frivolous goods among the poor. This research is the first 

attempt to assess whether CCT program could increase the consumption of frivolous goods 

among its recipients in Indonesia. As low-income families are the main target for this 

program, they are more likely to direct the extra cash on consumption rather than saving due 

to their subsistence level before joining the program. Since there are no constraints on how 

cash handouts can be spent, this study then seeks to determine to what extent the recipients 

spend their additional income in frivolous goods. This study also seeks to find out whether 

conditionality imposed on education and health is sufficient to deter frivolous consumption.  

The objective of this study is important in the light of various poverty reduction programs 

implemented by the Indonesian Government, but its implications also follow for other 

developing countries. By addressing this issue, it is important that any impediments to 

poverty alleviation effort can be identified. Thus, this study contributes towards an 

understanding of consumption behaviour of the poor in Indonesia. In this sense, Indonesia 

provides valuable evidence as a country known to have a crucial socio-demographic status 
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as the fourth most populous country in the world and representing large spatial differences 

(Booth, 1993). 

This research contributes to the existing literature in a certain matter. It focuses on the way 

the CCT program influences behaviour, specifically on frivolous consumption. Since 

conditional cash transfer programs have proliferated in developing world, many studies have 

evaluated their impacts on compliance towards the conditionality imposed by the program 

(de Brauw & Hoddinott, 2011; Baird, McIntosh, & Ozler, 2019). The consumption of 

frivolous goods represents an unintended effect that is often neglected in the assessments of 

program effectiveness, whilst frivolous spending itself indicates a wasteful and welfare-

reducing use of program grants. Most programs are not concerned with decreasing 

consumption of these goods in particular, hence impact evaluations and subsequent reviews 

of the programs have not been concerned with this matter. They instead focus on schooling 

outcomes (Baird, Ferreira, Ozler, & Woolcock, 2014), health (Ranganathan & Lagarde, 

2012) and consumption in general (Fiszbein & Schady, 2009). 

To quantify the impact of the CCT program on consumption, this study implements 

propensity score matching combined with difference-in-differences estimators on a large 

nationwide survey data, named the Indonesian Family Life Survey (IFLS). Results show that 

frivolous consumption decreases among the program recipients. The program led the 

recipients to increase their allocation and spending on education to satisfy the program 

conditionality for the continuation of cash benefits. This implies that cash transfers are not 

wasted on frivolous goods when it is paired with positive transfers model designs. These 

results have implication for effectiveness of the CCT program in Indonesia given that the 

enforcement of education conditionality has driven the recipients to behave as expected by 

the program. CCT program even could be proposed as an intervention to reduce the 

consumption of frivolous goods that are known to be risk factors for various adverse health 

outcomes. 

The remainder of the chapter is structured as follows. Section 2.2 provides an overview of 

CCT program, particularly in Indonesia, and how it is linked with frivolous consumption. 

Section 2.3 presents data and the framework of empirical strategy. Section 2.4 discusses the 

findings, while section 2.5 and presents the conclusions. 
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2.2. Conditional Cash Transfer 

Conditional cash transfer (CCT) provides monetary supplements to poor households under 

the conditionality that they need to make predetermined human capital investments for their 

children. CCT program departs from traditional paternalistic welfare program based on the 

rationale that the main causes of poverty are its perpetuation across generations as well as 

lack of human capital investments and accumulation (Handa & Davis, 2006). The program 

intends to change behaviour within the poorest population such that they are able to reach 

and sustain higher standards of living in the long run, through improvements in health, 

education and employability (Maluccio & Flores, 2005). 

Different from other traditional welfare programs, the CCT program requires proof on a 

regular basis that households met their behavioural commitments in the conditionality. There 

are two conceptual arguments why imposing conditions matter in cash transfer program 

(Fiszbein & Schady, 2009). The first is related to low levels of private investment in human 

capital of the children due to misguided beliefs of household decision makers about the rate 

of returns to education. There is also often a conflict of interest between parents and children 

as the parents may prioritise their own welfare. Such distortion in household decision making 

encourages the notion that government may know better what is good for the poor than do 

the poor themselves. The second argument emphasises poor political economy situations in 

developing countries unless conditioned on positive behaviour of the deserving poor. This is 

based on policy decision making process which involves voting and complex bureaucratic 

mechanisms. Hence, imposing conditions of good behaviour in cash transfer is likely to 

increase public support for better-endowed programs. 

In order to be well-functioning, a CCT must fulfil at least two essential conditions (Fiszbein 

& Schady, 2009): (a) a means to determine the eligibility and enrolment of the participants 

in the program; and (b) a well-regulated payment mechanism to transfer the benefits. In terms 

of eligibility, virtually every CCT has attempted to target the beneficiaries based on a 

combination of geographic and household criteria as measured by proxy means testing. 

Sometimes, it uses community-based targeting to improve transparency. Importantly, CCT 

requires monitoring to ensure compliance with conditionality and coordination among 

stakeholders to operate the program effectively. 
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2.2.1. The Family Hope Program in Indonesia 

The Government of Indonesia introduced its first conditional cash transfer program, Family 

Hope Program, in 2007. This program is managed by the Ministry of Social Affairs in 

coordination with the National Development Planning Agency and the Poverty Reduction 

Support Facilities. It is based upon the success stories of two previous similar programs in 

other countries: Bolsa Familia in Brazil and Progresa in Mexico. The main objectives are to 

alleviate current poverty and to improve the quality of human capital among poor households, 

with the idea of promoting sustainable exit from poverty. The program provides cash 

transfers to poor households which meet at least one of the following criteria: a pregnant or 

lactating mother; children aged 0-15 years old; or children aged 16-18 years old who have 

not completed nine years of mandatory education.8 

The program disburses quarterly cash transfers to the mother or another adult woman in the 

poor households through either post office or ATMs only if they satisfy specific health and 

education requirements: (a) the mother must receive pre and post-natal check-ups; (b) all 

children below the age of five years old in the household must receive immunisation and 

regular health check-ups; and (c) school-age children must be enrolled in a school for primary 

and secondary education with minimum monthly attendance level of 85%. The program 

facilitators monitor participants’ activeness in accessing healthcare and education facilities 

each month, then report their participation to the management office of the program at the 

sub-district level. If the beneficiaries do not comply with the stated requirements, the cash 

transfers are discontinued after a number of warning notices from the program facilitators. 

The amount of cash transferred to the household depends on the specific financial and other 

conditions of the recipients, but it ranges between IDR 600,000 (USD 62) and IDR 2,200,000 

(USD 240) per year, which accounts for between 15 to 20% of the consumption of poor 

households. 

The selection of the program beneficiaries is based on a proxy-means test (PMT) approach 

with automatic enrolment (Alatas, et al., 2016). This approach uses a list of criteria that 

determines households’ economic status and is easily observable such as size of the house, 

housing material and ownership of motorbike. Households are not required to apply to this 

 
8 The nine years combine six years of primary education with three years of junior secondary education. 
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program. From a list of potential beneficiaries drawn by the central government, local 

government officials interview each household member and automatically enrol households 

that pass the PMT through asset screening and verification by local community leaders. 

Households with a predicted score below the cut-off for each district are automatically 

included as beneficiaries. This verification system is meant to minimise leakage of the 

program to the non-targeted population.9 

2.2.2. Relation to Frivolous Consumption 

Extremely poor individuals seek to satisfy basic human needs and ignore all other human 

needs in order to survive (Maslow, 1954). After they reach minimum basic needs, they can 

pursue esteem needs since it gives them a feeling of satisfaction. If they cannot meet these 

needs, they may experience disappointment. It is because they have already confronted with 

a long list of competing and complex demands for their mental resources. Hence, they are 

more likely to be present-biased or short-run impatient (Bryan, Karlan, & Nelson, 2010). 

Different from basic needs which constitute essential goods and services, esteem needs serve 

other, less pressing needs that are not benefit the future selves and can be attributed to 

frivolous goods (Kaplinky, 1990). Examples of frivolous goods could be cigarettes or meals 

in restaurant because utility is derived in just a moment of consuming them. 

Using product characteristics framework as developed by Lancaster (1966), Figure 2.1 

depicts product characteristics space where essential characteristics are plotted on the vertical 

axis and frivolous characteristics on the horizontal axis. Individuals can choose to spend 

either on the basic need (good A) or on the esteem need (good B) but they cannot buy 

combinations of both. Both goods are assumed to be divisible as represented by a line from 

the origin which shows the combination of characteristics’ content in a good. The steeper the 

line, the more intensive the good in terms of characteristics measured on the vertical axis, 

and vice versa. The good B is more intensive in frivolous characteristics and provides less-

essential characteristics and hence it has steeper line than the good A. 

 

 

 
9 World Bank, 2017. Towards a Comprehensive, Integrated, and Effective Social Assistance System 

in Indonesia. Indonesia Social Assistance Public Expenditure Review Update. 
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Figure 2. 1: Product Characteristics Space  

  

 

 

 

 

 

 

 

Source: Adapted from Lancaster (1966) 

Suppose there are two types of individuals, those with high income and the others with lower 

incomes. Their budget constraints are denoted YH and YL, respectively. With different budget 

constraint, individuals with high and low-income face different preference curves, which are 

shown by UH and UL, respectively. The utility map of those with low income is skewed 

towards essential characteristics, while those with high income attach higher preference to 

frivolous characteristics. Since UH
B is higher than UH

A, the frivolous product will be the 

optimal choice for the higher income group. In contrast, good B contains excessive number 

of frivolous characteristics to maximise welfare for low-income group since UL
B is lower 

than UL
A. Thus, basic need is more important for the poor. 

Now consider a conditional cash transfer provided by the government towards poor 

households in the form of additional income. Even though the cash is conditioned upon 

school attendance of their children or regular check-ups in health centre, the recipients are 

free to choose how they spend their remaining additional income. As an exogenous shock, 

CCT will allow the present-biased recipients to attain a higher level of income which in turn 

attracts more opportunities to purchase frivolous goods. Thus, one would expect a change in 

the composition of household consumption. The motive of frivolous consumption should 

then dominate, and the households would pursue esteem needs in order to increase their 

present utility. 

0 

UL
A 

UL
B 

Frivolous characteristics 

B (esteem need) 

A (basic need) 

Essential characteristics 

UH
B 

UH
A 
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2.2.3. The Ambiguous Effect 

The income effect asserts that consumption of frivolous goods will rise as incomes rise if 

they are normal goods. However, there are at least three effects which might offset this 

income effect in the face of rising income (Fiszbein & Schady, 2009). These effects occur as 

the households face different incentives while making decision among goods conditioned 

upon the program and goods that are not. First, CCT may force a substitution effect which 

makes the investment on program conditionality (e.g., health and education) more valuable 

than other goods. Then, there is possible substitution effect at the expense of reduction in 

income from child labour if the program encourages more schooling and less labour from the 

children. Thus, in order to sustain the benefits of the program, the households would consume 

goods related to the fulfilment of conditionality, such as sending children to school and 

utilising public health services.  

Second, CCT sometimes contains explicit restrictions through social messaging or promotion 

which encourages the recipients to spend their extra cash on program conditionality. For 

example, the CCT program facilitators in Indonesia provide the recipients with suggestion 

and information about the importance of complying with the stipulations of the program so 

that the disbursement of cash support may not be terminated (Alatas, 2011). The households’ 

expected response is then to spend more on education-related goods (i.e., school fees, school 

supplies, stationeries) and health-related goods (clinic visits, pills, vaccines), hence shifting 

their consumption away from frivolous goods. 

Third, CCT is mostly targeted at women based on the long-held argument that women are 

more inclined to invest in children than men. Besides, women may be constrained by social 

norms, making them less likely to be involved in frivolous consumption rather than men. A 

study in Macedonia reveals that there is a significant decrease in the budget share spent on 

clothing, alcohol and cigarette when mothers receive the cash transfer (Armand & Carneiro, 

2018). They tend to allocate higher shares of the household budget to food. Therefore, cash 

disbursement to women may deter spending on frivolous goods. 

Consequently, the net effect of CCT on frivolous consumption is theoretically ambiguous. It 

will likely vary across households depending on the relative strength of income effect and 

the above discussed offsetting effects. The quality of health and education services and 
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promotion for healthier and more stimulating environments for children matters in 

determining the substitution effect. Low quality, irregularity or even unavailability of health 

and education services would restrict recipient spending on conditioned goods (Barrientos & 

de Jong, 2006). Besides, the cash handed to women still provides households an opportunity 

to not spend the money on conditioned goods. For example, many women are reported to 

allow their husbands to buy cigarettes otherwise their husbands could not work or would not 

be happy (Hossain, Brook, Garbarino, & Notosusanto, 2012). Therefore, this study seeks to 

assess the net effect of the CCT program empirically. 

2.2.4. Related Literature 

There is a closely related literature that seeks to evaluate the impact of CCT focusing on 

social impacts related to health and education conditionality. However, CCT may affect its 

recipients in a way beyond the conditions imposed by the program. As a source of income 

for the recipients, CCT will increase the consumption budget. Thus, several studies have 

attempted to estimate the impact of CCT on total household consumption. The methods of 

previous studies are also varied. Some studies rely on randomisation of the early rollout of 

the program, while other studies use different methods, such as propensity score matching, 

instrumental variables, or weighted linear regression. 

With respect to frivolous consumption, cigarette and alcohol are among those commonly 

mentioned in the literature although the literature does not discuss this matter explicitly. One 

study for the Philippines reports no significant evidence of CCT impacts on alcohol and 

tobacco consumption (Tutor, 2014). The recipients respond to program conditionality by 

spending higher consumption shares on education. Similar results are found in Peru for 

alcohol consumption where the grant is disbursed to women rather than men (Dasso & 

Fernandez, 2014); women usually spend less on alcohol compared to men. In Indonesia, 

midline impact evaluation of the CCT program reveals that the recipients are less likely to 

misspend the additional funds on tobacco and alcohol (Alatas, 2011). In addition to alcohol 

and tobacco, Kamakura & Mazzon (2015) consider communications, recreation and culture 

categories as ‘superfluous consumption’, and find that the recipients of Bolsa Familia in 

Brazil do not squander the extra cash in these categories of consumption. The recipients are 

more likely to spend the additional income for essential goods, such as food. 
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2.3. Data and Methods 

2.3.1. Indonesian Family Life Survey 

This study is based on data from the Indonesian Family Life Survey (IFLS) – the only large-

scale longitudinal survey which is publicly available for Indonesia (Strauss, Witoelar, & 

Sikoki, 2016). The survey was conducted by RAND in collaboration with several public 

universities. The sample is nationally representative, covering 83% of the Indonesian 

population living in 13 out of 27 Indonesian provinces. Although the IFLS survey is not 

designed to measure the impact of CCT, it contains rich and relevant information on 

household characteristics and consumption collected from a longitudinal panel for each 

wave. Hence, it is useful for quasi experimental designs. The IFLS consists of five waves, 

IFLS-1 conducted in 1993, IFLS-2 in 1997, IFLS-3 in 2000, IFLS-4 in 2007, and IFLS-5 in 

2014. The reliability of this data set is documented in Thomas, Frankenberg, & Smith (2001). 

The units of analysis in this study are households. Specifically, this study focuses on the 

treated households, or those receiving CCT in the IFLS-5, based on their characteristics in 

the IFLS-4 as the initial conditions. Information about participation in the CCT programs are 

available in the questionnaire based on self-reported responses. Although the initial phase of 

CCT was implemented in 2007, data of CCT participants from the IFLS-4 were not used 

since it included only a small number of households, which is ten. These households were 

excluded in order to generate before-after measurements under a controlled environment 

required for difference-in-differences (DID).  

In the DID analysis, the outcomes for both treated group and its comparable group need to 

follow a similar trend before the implementation of CCT programs. Thus, this study also 

relies on the data from the IFLS-3 (2000) to perform a placebo test which re-estimates the 

DID analysis prior to the CCT programs. This leaves us with 7,130 households in the final 

sample. There are 226 households or around 3.2% of the total sample reported in the IFLS-5 

that are CCT recipients. Since the dataset does not include the eastern part of Indonesia, this 

proportion is lower than the actual coverage of the CCT program which represents 4.3% of 

the country’s population.10 

 
10 Indonesian Ministry of Social Affairs (2014).  
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2.3.2. Measuring Frivolous Consumption 

The IFLS records consumption data on both food and non-food expenditures. Consumption 

information is reported by the household head’s spouse and retrieved through reflective 

questions on expenditures in the past week (i.e. food, tobacco, alcohol), in the past month 

(i.e. household bills, utility, and personal hygiene), and in the past year (i.e. clothing, 

household furniture, medical costs, festival, taxes, electronics, and education). This study 

measures consumption in per capita level following the calculation of nominal personal 

consumption expenditure in the IFLS dataset (Witoelar, 2009). Using 2010 national prices 

as the baseline, real per capita expenditure is calculated to ensure comparability of the 

households across regions and IFLS waves. 

The main outcome variable, frivolous consumption consists of two expenditure categories: 

tobacco product (including cigarette) and meals in restaurant. Selection of these categories is 

motivated by the susceptibility of consuming these goods to present-biased preferences. 

Empirical evidence indicates that individuals show a high degree of present bias for these 

goods (Gruber & Koszegi, 2001; Levy, 2010; Sadoff, Samek, & Sprenger, 2020). In 

particular, these goods are considered frivolous since they may increase present utility of 

their users, but perhaps they are less-pressing needs. In the context of Indonesia, alcohol is 

less relevant to be included in the basket of frivolous goods due to social influences of Islam, 

in a strict interpretation of which alcohol is prohibited.  

Furthermore, the main outcome variable is measured by monthly per capita expenditure in 

real terms. As alternate outcome measure, an indicator of expenditure share is also 

considered. These outcome measures have the advantage of being more direct and easily 

interpretable. 

2.3.3. Quasi Experimental Design 

The main objective of this study is to estimate the net impact of the Family Hope Program 

on frivolous consumption among its beneficiaries. In particular, the main interest is to 

compare the outcome of the program on frivolous consumption of the recipients to that of 

the counterfactual. A counterfactual means a potential outcome that would have happened to 

the program recipients in the absence of the cash transfer, hence it is not observable in real 

data. This study uses survey data that is not specifically collected for impact evaluation of 
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this program, yet it is a longitudinal survey with extensive details in other socio-economic 

characteristics that can be used as statistical controls.  

In principle, randomisation is the best method to construct valid counterfactuals as it enables 

the assignment to program status (treatment) to be randomised and monitored by the 

researcher. It ensures the similarity of characteristics between participants (treatment) and 

non-participants (control), hence the distribution of observables and unobservables between 

both groups are statistically similar on average prior to intervention. Then, the difference in 

outcomes between them is a measure of true program impact. 

However, randomisation is more complex while evaluating programs at nationwide level as 

the program scales up to other areas. It highlights long duration, logistical difficulty, and 

potentially high expenses (Angrist & Pischke, 2009). It is impractical and imperfect in many 

cases. The researcher would have limited ability to monitor intervention and behavioural 

outcomes in a controlled experiment as it is possible for the control group to move into the 

treated group. It is unethical and politically infeasible to prevent qualifying households from 

joining the program only for experimental purpose as the government expands the coverage 

of the program. 

For measuring the impact of the program, quasi randomisation is the most feasible approach 

as an analogue to randomised experiment. This research uses propensity score matching 

(PSM), which exploits variation across sample units in observable characteristics to explain 

selection into the treatment group. In the case of CCT program, the eligibility is based on the 

observable economic conditions of the households as verified by the program administrators. 

Hence, PSM would be appropriate to use and even perform better if those observable factors 

are not easily changed by potential participants. By using information from non-beneficiary 

households, a statistically similar counterfactual group can be drawn for the program 

participants. 

In the presence of the two latest waves of the IFLS dataset, PSM can be combined with 

difference-in-differences (DID) estimator. This longitudinal household survey makes it 

possible to identify the dynamic relation between cash transfer program and consumption. 

The combination between PSM and DID allows selection on unobservable characteristics so 

long as they are time-invariant. Under reasonable conditions, the reliability of these methods 
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to provide causal estimates can be seen in many studies, such as Smith & Todd (2005) and 

Heckman, Ichimura, & Todd (1998). 

2.3.4. Propensity Score Matching 

Propensity score matching (PSM) is one of the methods to match treated observations with 

non-treated (control) observations. The main motivation of using this method is to identify a 

valid control group. The control group is constructed from households that are not reported 

as the CCT participants in the dataset, but similar in observable characteristics. To improve 

comparability, propensity score is estimated, and sample is trimmed to ensure the covariates 

balance between the treated and control groups, hence meeting the overlap condition. This 

condition makes certain that treated observations have comparable observations adjacent in 

the distribution of propensity score and become a pivotal prerequisite for causal effect 

estimation (Heckman, Ichimura, & Todd, 1998; Imbens & Rubin, 2015).  

The first stage in applying PSM is to split observations into treated and control groups. The 

treatment is usually a binary variable which determines whether one has been treated or not. 

In this study, the treatment is whether the households are recipients of the Family Hope 

Program (D = 1 for the beneficiary households and D = 0 for non-beneficiaries). Following 

an observed outcome of individual i can be expressed as follows (Caliendo & Kopeinig, 

2008). 

   Yi = D1iY1i + (1 – Di) Y0i    (2.1) 

Yi refers to the potential outcome for individual i. Y1i is the potential outcome for individual 

i while receiving cash transfer or when treatment indicator (Di) is equal to one. Y0i is the 

potential outcome of individual i while not receiving cash transfer or when Di is equal to 

zero. Hence, the treatment effect for an individual can be calculated as follows. 

τi = Y1i – Y0i     (2.2) 

As the treatment effect is heterogenous across individuals, it is generally measured by the 

average for the population of interest. The population of interest in this case are households 

that are eligible to be the recipients of Family Hope Program. In order to measure the impact 

of the program on eligible households that are actually recipients, this study estimates the 
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average treatment effect on the treated (ATT) as parameter of interest, which can be written 

as follows. 

   ATT = E [Y1i |Di = 1] – E [Y0i|Di = 1]   (2.3) 

E [Y1i|Di = 1] is the potential outcome of the beneficiary households and is observable, while 

E [Y0i|Di = 1] is the potential outcome of the beneficiary households when they do not receive 

cash transfer. Due to the missing counterfactual, the latter cannot be observed at the same 

time. Thus, one feasible way to calculate ATT is to find potential outcome of non-recipients 

who do not receive cash transfer, or E [Y0i | Di = 0]. The calculation of ATT will be as follows 

(Rosenbaum & Rubin, 1983). 

 ATT = E [Y1i |Di = 1] – E [Y0i |Di = 0]   (2.4) 

In order to obtain a valid counterfactual, there are two necessary assumptions: (i) the 

conditional independence assumption (CIA) and (ii) the common support (Imbens & 

Wooldridge, 2009). The first assumption requires the potential outcome to be independent 

from the treatment status, based on a set of observable characteristics (Xi). Xi is a vector of 

strictly exogenous variables that are not influenced by the treatment (Heckman, Ichimura, & 

Todd, 1998). The potential outcome in the absence of treatment is then similar for both 

participants and non-participants in the program. This assumption can be written as follows. 

     Y0 ⫫ D |Xi     (2.5) 

 E (Yi0 |Di = 1, Xi) = E (Yi0 |Di = 0, Xi)   (2.6) 

In propensity score matching, participation in cash transfer program is based on propensity 

score P(Xi). Different from matching by covariate, the PSM method does not generally result 

in similar means of covariates for matched pairs as the propensity score itself is a summary 

measure of all variables in the matching equation. This propensity score is used to address a 

dimensionality problem since there is a wide range of observable characteristics. It is 

calculated from a vector of key observed characteristics that predict the probability of the 

household to be included in the treatment (Rosenbaum & Rubin, 1983), such that: 

 P(Xi) = Pr (Di = 1|Xi)    (2.7) 
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In carrying out PSM, it is necessary to balance pre-treatment observable factors given the 

propensity score. If balancing property in equation (2.8) is satisfied, observations with similar 

propensity score must have similar distribution of observable characteristics independent of 

the treatment assignment. This property implies that the assignment to treatment is random 

for a given propensity score, resulting in identical treated and control units on average. 

 D ⫫ Xi | Pr (Xi)     (2.8)  

In calculating the propensity score, it is important to place special emphasis on the selection 

of variables included in the model (Caliendo & Kopeinig, 2008). For model selection with 

binary treatment, either probit or logit model can be used. Further, for the selection of 

variables, it is necessary to take into account the institutional context, economic theory and 

existing literature (Heckman, Ichimura, & Todd, 1998). Besides, a set of relevant variables 

chosen in the matching should be as extensive as possible since this will reduce possible 

selection bias. 

In estimating the propensity score, a binary probit regression is used to explain program 

participation as a function of a series of observable covariates, Xi. In the case of the CCT 

scheme, program participation is determined by the eligibility criteria of the households and 

a set of indicators in the proxy means test (PMT), which measures the household’s economic 

status. Prior to the program, the eligible households must have at least one infant or school-

age child, while economic status can be observed from housing conditions and household’s 

welfare indicators as specified follows. 

Housing conditions may include the household density, floor, roof and wall materials, type 

of cooking fuel, ownership of refrigerator, television, toilet facilities, access to electricity and 

drinkable water, while the household’s welfare indicator can be identified by the reported per 

capita expenditure and the ownership of a “letter of poor status”.11 In addition, household 

head’s characteristics, such as gender, age, marital status and education level are used to 

estimate the propensity score. Location variables are also included such as a dummy variable 

for urban residence and whether the households live in Java. Finally, cross section sampling 

 
11 A so-called “letter of poor status” (Surat Keterangan Tanda Miskin) is provided by sub-district leader, 

asserting that the household is poor and hence eligible for health and subsidised public service benefits. 
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weights are used to take into account attrition in the data set. A probit regression is then 

estimated as follows, 

    𝑃𝑟{𝐷𝑖 = 1|𝑋𝑖} = Φ(𝛽𝑇𝑋𝑖)    (2.9) 

where Di is whether households are the recipients of Family Hope Program (D = 1 for the 

beneficiary households and D = 0 for non-beneficiaries) and Xi is a series of observable 

covariates, and Φ(. ) is the standard normal cumulative distribution function. By using 

information from non-beneficiary households, a statistically similar counterfactual group can 

be drawn for the program participants. Predictions from the estimated probit model provides 

estimated propensity scores which are then used for matching. 

The second assumption, common support, asserts the possibility of finding the counterfactual 

of each treated unit in the control group. This condition assumes that the probabilities of 

program participants and non-participants must be similar. This assumption can be shown 

from a region of the support in which the distribution of probabilities for participants and 

non-participants overlaps. Any observations with lower or higher probability of participation 

than the minimum or maximum of other group will be excluded as they fall outside of the 

common support region. The region of common support is given below. 

     0 < P (D = 1|X) < 1    (2.10) 

If both the CIA and common support assumptions are satisfied, it would resemble the 

implementation of an economic experiment. Individuals with similar characteristics would 

have equal chances of being treated or not, resulting in statistically similar matched groups 

on average. On the other hand, if either assumption is suspect, remaining unobservable 

differences affecting program participation and potential outcomes could lead to a biased 

impact estimate. 

Program participants and non-participants are then matched on the basis of closeness of their 

propensity scores. There are several matching techniques and they vary in the way the 

weights are imposed to adjust for the relative distance between non-participant matches and 

the participant being matched. This study mainly uses kernel matching with a weighted 

average of all non-participants as the counterfactual. These weights are inversely 

proportional to the distance between the propensity score of participants and non-
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participants. The closer the estimated propensities, the greater the weights assigned 

(Heckman, Ichimura, & Todd, 1998). Compared to other matching techniques, kernel 

matching has the advantage of efficiency or lower variance. It is favourable for estimation 

with smaller number of treated units as all related observations are included while estimating 

the counterfactual outcome (Dehejia & Wahba, 2002). In kernel matching, numerous types 

of kernel function can be used, while the more critical decision is the selection of bandwidth 

parameter as it involves a bias-variance trade-off. Higher bandwidth leads to lower variance, 

but increases bias. Here, biweight kernel function is implemented with a bandwidth of 0.01. 

Typically, estimates are sensitive to the choice of matching technique. Then, apart from 

kernel matching, other matching techniques are also considered to check the robustness of 

estimates; this includes nearest neighbour matching, caliper matching, and radius matching 

(Caliendo & Kopeinig, 2008). In nearest neighbour matching, each unit in the treatment 

group is matched to non-treated unit with zero weights except those closest to the treated 

unit. Caliper matching imposes a maximum distance between the treated and the closest non-

treated match. It is a common way to choose more than one closest non-treated match to 

lower the variance of the impact estimates. This study uses nearest neighbour (n = 1) and 

caliper (n = 2, cal = 0.01). Selection of nearest neighbours is arbitrary and requires a bias-

variance trade-off. Increasing the number of neighbours potentially leads to higher bias and 

lower variance. Austin (2010) suggests that choosing two untreated matches is optimal in 

most cases since it improves accuracy without any following increase in bias.  

Radius matching sets a tolerance limit on the distance between the propensity score of the 

treated and non-treated groups. Different from nearest neighbour and caliper matching which 

set the selected number of neighbours, all non-treated groups whose propensity score falls 

into the limit of tolerance are included. The advantage of this technique is that it uses only 

the number of comparable units within a predetermined radius, hence enabling for extra units 

when there are good matches available and fewer units otherwise (Dehejia & Wahba, 2002). 

However, it is difficult to know a priori what radius is reasonable. Since selection of caliper 

is arbitrary, this study uses the tolerance limit of 0.001. The counterfactual outcome is a 

weighted average of the outcomes of the selected non-treated matches, while the weights are 

determined by how many times a non-treated unit is used as a match.  



34 
 

Furthermore, to evaluate the adequacy of matching procedure, it is advised to use means 

comparison before and after matching for all matching techniques. There should be no 

significant differences in covariate means between the two groups. This study uses a t-test 

for means comparison as suggested by Rosenbaum & Rubin (1983). Another common 

approach to evaluate matching quality is comparison of Pseudo-R2 and LR-statistic before 

and after matching. Considerable reduction in pseudo-R2 after matching indicates that 

covariates no longer explain the variation in program participation. The LR-statistic after 

matching should also demonstrate that null hypothesis cannot be rejected. 

2.3.5. Difference-in-Differences  

The main issue with PSM is the extent to which observable characteristics determine program 

participation. PSM will provide a valid comparison if selection bias from unobserved 

characteristics is negligible. Otherwise, it does not resolve the selection bias issue (Heckman 

& Robb, 1985). In the presence of the two latest waves of the IFLS dataset, PSM can be 

combined with difference-in-differences (DID) estimator. This combination can produce a 

more accurate estimate of Average Treatment of the Treated (ATT) by sweeping out the fixed 

component of unobservable characteristics, such as individual-specific heterogeneity and 

common macroeconomic effects (Smith & Todd, 2005). ATT is then estimated by taking 

into account the difference between the outcome indicators in 2007 and 2014.  

       
𝐴𝑇𝑇 = E(Δ𝑌1 − Δ𝑌0) = 𝐸(Δ𝑌𝐷|𝐷 = 1) − 𝐸(Δ𝑌𝐷|𝐷 = 0)

= 𝐸(𝑌1,2014 − 𝑌1,2007) − 𝐸(𝑌0,2014 − 𝑌0,2007)
  (2.11) 

The ATT in equation (2.11) is the so-called DID estimator. The first part of the equation 

refers to the mean difference in outcome indicators for the treated group before and after the 

program. The second part refers to the matched control group before and after the program. 

Furthermore, the PSM-DID estimator in this study can be expressed as equation (2.12): 

 𝐴𝑇𝑇𝑃𝑆𝑀
𝐷𝐷 =  

1

𝑁𝑇 [∑ (𝑌ℎ,2014
𝑇

ℎ𝜖𝑇 − 𝑌ℎ,2007
𝑇 ) − ∑ 𝜋ℎ(𝑌ℎ,2014

𝐶
ℎ𝜖𝐶 − 𝑌ℎ,2007

𝐶 )]  (2.12) 

where NT is the number of samples in the treatment group, namely the CCT participants. T 

and C are the sets of households in the treated group and the PSM matched control group 

respectively. 𝑌ℎ,𝑡
𝑇  and 𝑌ℎ,𝑡

𝐶  are the outcome indicators, which are expenditure levels and shares, 
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at time t for households in the treated and control group, respectively, while 𝜋ℎ is a weight 

attached to each household in the control group. 

By using PSM-DID estimator, it is possible to control for initial conditions related to 

observable heterogeneity of both program participants and non-participants that may affect 

subsequent changes over time. Hence, PSM-DID can achieve the balance between the treated 

group and its comparison. However, selection bias is not fully eliminated as the time-varying 

component of the unobservable characteristics still exists, which may influence different 

groups of population differently (Bertrand, Duflo, & Mullainathan, 2004). This is the 

limitation of PSM-DID estimator. 

In relation to DID estimation, there is a well-known assumption that outcome indicators in 

treated and control units would have followed similar trend over time in the absence of 

treatment (Abadie, 2005). This is referred to as parallel trend assumption. Practically, it must 

be ensured that prior to the CCT programs, the differences between the treated and matched 

control groups are constant. Hence, the differences after the CCT implementation are driven 

by the differential impact of the program itself. Otherwise, violation of the parallel trend 

assumption could lead to overestimation (or underestimation) of causal effect using DID. 

Basically, parallel trend assumption is not directly testable. However, following Erlangga, 

Ali, & Bloor (2019), this study runs a placebo test to indicate whether the assumption is likely 

to hold by estimating the impact of CCT programs on the DID estimates from pre-treatment 

periods in the IFLS-3 (2000) and IFLS-4 (2007). Parallel trend assumption is verified if CCT 

as the treatment variable does not have any significant impact on past outcomes. 

 

2.4. Results and Discussion 

2.4.1. Descriptive Statistics 

Table 2.1 reports summary statistics of variables used as covariates in the propensity score 

matching estimation. It describes program eligibility, household head’s characteristics, 

household’s socio-economic status and location in the pre-treatment period of 2007. There 

are 7,130 households in the data set. The proportion of urban households and those living in 

Java is 47% and 58%, respectively. The average household lives in a house with area of 24 
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meter-square per person on average. Around 37% of households have pre-school kids and 

65% of households have school aged children. Only 18% of the households are headed by a 

female, and the household head’s average age is 48 years. The majority of household heads 

are married. Around 61% of household heads have only primary education or below. In 

relation to housing characteristics, majority of the households have access to electricity and 

clean water, own television and private toilet, have semi-permanent roof, floor and walls built 

of thick material, and use firewood, kerosene or charcoal as cooking fuel, while only a few 

households own a refrigerator. On average households spend up to IDR 600,000 (USD 66) 

per month. Only 12% of the households hold a “letter of poor status”. 

Table 2. 1: Summary statistics of the covariates for matching in all sample 

Variable 
2007 

Mean S.D. 

Program eligibility   

Have kids aged 0-5 years 0.37 0.48 

Have kids aged 6-15 years 0.65 0.48 

Household head's characteristics   

Male 0.82 0.38 

Marital status (single = 1, others = 0) 0.82 0.38 

Age (years) 48.7 13.6 

Education (primary school or below = 1, others = 0) 0.61 0.49 

Housing characteristics   

Household density (m2/person) 24.1 55.3 

Access to electricity 0.96 0.20 

Own television 0.76 0.43 

Own fridge 0.26 0.44 

Floor type (bamboo/wood/dirt=0, others = 1) 0.79 0.41 

Roof type (shingle/asbestos/foliage=0, others = 1) 0.25 0.43 

Wall type (brick = 1, others = 0) 0.71 0.46 

Own private toilet 0.73 0.44 

Access to clean water 0.65 0.48 

Cooking fuel (firewood/kerosene/charcoal=1, others=0) 0.84 0.37 

Household’s welfare measure   

Real per capita expenditure (IDR 2010) 622,294.8 563,539.1 

Own “letter of poor status” 0.12 0.33 

Location   

Urban 0.47 0.50 

Java 0.58 0.49 

Number of observations 7,130  

Notes:  1) Data source: IFLS-4 (2007) 

 2) The sampling weight is not applied 
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Among program participants, poverty is apparent from the consumption pattern. Table 2.2 

reports that prior to cash transfer, that is in 2007, total household expenditure per person per 

month was IDR 322,314.2 (USD 36) on average. Around 63% was spent on food, followed 

by frivolous goods. As the poor households spend almost 8% on frivolous goods in 2007, the 

summary statistics indicate that the poor already engaged in frivolous consumption even 

when their income was at the subsistence level. This frivolous consumption share was higher 

than combined expenditure share in health and education, which accounted for around 7%. 

After seven years, in 2014, total household expenditure increased dramatically to IDR 

562,349 (USD 62). Even though all expenditure categories evidence increases in real per 

capita value, shares of food to total expenditure declined by up to 10%. It is apparent that 

typical households shifted their consumption budget by spending higher shares in education. 

However, these statistical figures do not necessarily imply that cash transfer program led to 

higher expenditure and shift in expenditure pattern. Hence, this study focuses on PSM-DID 

estimates. 

Table 2. 2: Summary statistics of household expenditure among recipients 

Variable 
2007 2014 

Mean S.D. Mean S.D. 

Per capita monthly expenditures     

Total expenditure 322,314.2 206,036.3 562,349.4 411,377.3 

Frivolous goods 29,312.9 54,515.4 44,731.4 53,348.5 

Education 20,230.8 30,176.9 58,841.7 88,913.5 

Health 4,578.9 10,417.4 10.196.4 34,601.1 

Food 198,941.5 119,339.2 293,133.5 203,873.6 

Shares to total expenditure (%)     

Frivolous goods 7.8 8.0 7.9 7.4 

Education 6.1 6.2 11.2 10.3 

Health 1.5 3.6 1.8 4.2 

Food 63.5 14.4 53.8 14.8 

Number of observations 226  226  

 Notes:  1) Data source: IFLS-4 (2007) and IFLS-5 (2014). 

  2) All the expenditure figures are in real 2010 IDRs. 

2.4.2. Propensity Score Matching Estimation 

Next, this section reports estimates of a model for the probability of receiving the treatment, 

which is conditional cash transfer. In order to satisfy the exogeneity assumption, all selected 

variables are characteristics observed in the pre-treatment period (Caliendo & Kopeinig, 
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2008). Any characteristic that explains participation and consumption behaviour are relevant 

variables. Participation in the program is defined by eligibility and household’s welfare 

condition, while consumption behaviour can be influenced by location and socioeconomic 

status. 

Table 2.3 reports estimates of a probit model for cash transfer receipts through the Family 

Hope program. The estimates show that beneficiary and non-beneficiary households have 

different characteristics. Beneficiary households are more likely to live in smaller house area 

per person with semi-permanent roof. Owning television and refrigerator is also significant 

in predicting non-participation in the CCT program as seen by the negative sign on these 

variables. Proxy indicators of household’s welfare are significant in predicting program 

participation. Program participants tend to have lower per capita expenditure and hold “letter 

of poor”. Also, having children within the age range eligible for the CCT is significant in 

predicting program participation. Households with children under five years and of schooling 

age (between six to fifteen years) have a higher probability of being enrolled in the program. 

Education level of the head of household is significant in explaining program participation 

since those with primary education level or below tend to be in the program. Meanwhile, the 

household heads being married, female and young strongly predict program participation. 

Location also matters since living in Java increases the probability of being the CCT 

recipients. 

Overall, Table 2.3 indicates that the program is successful in reaching its target population. 

This outcome is in accordance with the stylised fact that the program administrators 

determine the eligibility on the basis of household observable characteristics. All relevant 

covariates have the expected signs, yet some are not statistically significant. Following Rubin 

& Thomas (1996), such variables are retained in the matching equation. 

. 
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Table 2. 3: Propensity Score Model 

Variable Coefficient 95% CI 

Program eligibility 
  

Have kids aged 0-5 years 0.231*** [0.073 0.390] 

Have kids aged 6-15 years 0.200** [0.028 0.372] 

Household head's characteristics   

Male -0.241** [-0.470 -0.012] 

Marital status 0.272** [0.011 0.532] 

Age -0.011*** [-0.017 -0.005] 

Education 0.259*** [0.069 0.448] 

Housing characteristics   

Household density -0.017*** [-0.026 -0.008] 

Access to electricity -0.056 [-0.341 0.229] 

Own television -0.146* [-0.312 0.020] 

Own fridge -0.519*** [-0.829 -0.209] 

Floor type -0.127 [-0.328 0.074] 

Roof type -0.311*** [-0.504 -0.117] 

Wall type -0.148 [-0.339 0.043] 

Own private toilet -0.035 [-0.189 0.118] 

Access to clean water 0.021 [-0.140 0.182] 

Cooking fuel 0.277 [-0.066 0.621] 

Household’s welfare measure   

Real per capita expenditure -0.313*** [-0.455 -0.171] 

Own “letter of poor status” 0.191** [0.011 0.370] 

Location   

Urban 0.082 [-0.080 0.244] 

Java 0.230*** [0.062 0.397] 

Constant 2.494** [0.577 4.411] 

Number of observations 7,130  

Wald chi2 (19) 200.24  

Prob. > chi2 0.000  

Pseudo R2 0.168  

Notes: ***, **, *: significant at 1%, 5%, 10% 

95% confidence intervals are in brackets. 

 

Figure 2.2 shows density plot of propensity scores among CCT and non-CCT households 

from unmatched sample. Propensity scores of non-CCT recipients are converged at the lower 

end of the range. There are good indications of overlap such that there are recipients and non-
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recipients across the distribution, no breaks within the distribution, and no observations 

predicted as either Pr(x) = 0 or Pr(x) = 1. In order to compare propensity score of CCT and 

non-CCT households, samples need to be restricted to the common support region. By 

imposing this condition, the estimated ATTs are more likely to be free of selection bias from 

observed characteristics. So far, no observations have been outside the common support. 

Figure 2. 2: Propensity score distribution of unmatched sample 

 

After calculating the propensity score, both matched samples need to satisfy the balancing 

property (Becker & Ichino, 2002). Thus, it is required to balance covariates that are the main 

predictors of the treatment status. After ensuring satisfactory matching quality, the control 

group would have similar characteristics as the treated group. Subsequently, balance tests are 

performed on the distribution of covariates among CCT and non-CCT recipients’ conditional 

on the propensity score for each matching technique. Table 2.4 presents the full results of 

covariate balance tests. Overall, the matching techniques are successful in balancing 

covariate distribution between two groups. Most of the covariate means are different between 

treated and untreated groups before matching, while none of them become statistically 

different after matching. Table 2.4 also reports pseudo-R2 and LR-statistic before and after 

matching in each matching technique. Pseudo-R2 substantially declines in all matching 

specifications. The LR-statistic after matching also suggests that the null hypothesis cannot 

be rejected as reported in the p-values. 
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Table 2. 4: Covariate balance results 

 

Variables 
Unmatched sample Nearest Neighbour N=1 Caliper N=2, cal(0.01) Radius cal (0.001) Kernel biweight, bw = 0.01 

CCT Non-CCT p-value CCT Non-CCT p-value CCT Non-CCT p-value CCT Non-CCT p-value CCT Non-CCT p-value 

Kids aged ≤ 5 0.606 0.357 0.000 0.606 0.562 0.341 0.606 0.593 0.774 0.586 0.577 0.846 0.606 0.585 0.644 

Kids aged 6-15 0.823 0.644 0.000 0.823 0.832 0.804 0.823 0.839 0.661 0.814 0.817 0.938 0.823 0.816 0.842 

HH head male 0.845 0.819 0.311 0.845 0.801 0.219 0.845 0.825 0.569 0.851 0820 0.380 0.845 0.827 0.603 

HH head marital status 0.894 0.818 0.004 0.894 0.881 0.656 0.894 0.887 0.822 0.888 0.879 0.768 0.894 0.890 0.896 

HH head age 43.55 48.93 0.000 43.55 44.56 0.405 43.55 44.14 0.623 43.79 44.19 0.743 43.55 43.79 0.838 

HH head education 0.796 0.602 0.000 0.796 0.819 0.552 0.796 0.819 0.552 0.786 0.798 0.752 0.796 0.803 0.871 

Household density 12.79 24.47 0.002 12.79 13.44 0.466 12.79 13.00 0.811 13.03 13.61 0.604 12.79 13.71 0.516 

Electricity 0.889 0.962 0.000 0.889 0.898 0.761 0.889 0.894 0.880 0.893 0.902 0.763 0.889 0.894 0.865 

Television 0.553 0.766 0.000 0.553 0.558 0.925 0.553 0.564 0.813 0.581 0.571 0.826 0.553 0.561 0.873 

Fridge 0.035 0.266 0.000 0.035 0.049 0.483 0.035 0.049 0.483 0.037 0.043 0.764 0.035 0.048 0.507 

Floor 0.650 0.790 0.001 0.650 0.633 0.696 0.650 0.626 0.591 0.660 0.637 0.618 0.650 0.618 0.470 

Roof 0.159 0.253 0.000 0.159 0.111 0.131 0.159 0.137 0.509 0.163 0.144 0.585 0.159 0.141 0.583 

Wall 0.553 0.712 0.000 0.553 0.535 0.706 0.553 0.531 0.638 0.567 0.549 0.701 0.553 0.527 0.584 

Private toilet 0.504 0.740 0.000 0.504 0.504 1.000 0.504 0.520 0.743 0.526 0.541 0.748 0.504 0.533 0.549 

Clean water 0.465 0.657 0.000 0.465 0.500 0.453 0.465 0.496 0.511 0.479 0.495 0.737 0.465 0.492 0.554 

Cooking fuel 0.969 0.836 0.000 0.969 0.960 0.612 0.969 0.956 0.459 0.967 0.963 0.814 0.969 0.960 0.615 

Log PCE 12.54 13.12 0.000 12.54 12.53 0.822 12.54 12.54 0.938 12.58 12.59 0.847 12.54 12.56 0.714 

Letter of poor 0.226 0.118 0.000 0.226 0.217 0.821 0.226 0.243 0.658 0.219 0.229 0.803 0.226 0.229 0.943 

Urban 0.389 0.477 0.009 0.389 0.394 0.923 0.389 0.374 0.735 0.391 0.382 0.854 0.389 0.362 0.545 

Java 0.628 0.578 0.129 0.628 0.650 0.625 0.628 0.626 0.961 0.628 0.634 0.902 0.628 0.646 0.697 

Observation 226 6944  226 6944  226 6944  215 6,904  226 6,904  

Pseudo R2  0.172   0.013   0.007   0.005   0.006  

LR chi2  344.16   7.92   4.48   2.84   3.94  

p>chi2  0.000   0.992   1.000   1.000   1.000  
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Figure 2.3 illustrates covariate balance before and after matching in the left panel. One way 

to check the balance of covariates between treated and non-treated households is through 

standardised bias for each covariate after matching. It measures the difference of sample 

means in the treated and matched non-treated groups as a percentage of the square root of the 

average sample variance in both groups. The lining-up of the cross marker near zero implies 

that standardised differences between the groups after matching are negligible. In general, it 

can be seen that the standardised bias of all matching techniques is relatively small, indicating 

satisfactory matching. Figure 2.3 also shows the propensity score distribution of the matched 

sample for each matching technique. As seen in the right panel, the propensity scores between 

treated and matched control group track each other quite closely, indicating comparable 

matching. 

Figure 2. 3: Covariate distribution by matching technique 

 

(a) Nearest neighbour 

 

(b) Caliper 
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(c) Radius 

 

(d) Kernel 

 

2.4.3. Difference-in-Difference Estimation 

Table 2.5 reports the impact of receiving cash transfer on the first difference of expenditure 

and its components, both in expenditure levels and shares. This table presents the ATT 

estimates of the CCT program using various matching methods mentioned in the previous 

section. Although the coefficients are negative, the program detects no statistically 

significant impacts on total household expenditures (in real currency values). This is an 

important finding, which indicates that the program does not have a current poverty reduction 

effect for the beneficiary households. This might be due to income effect of the transfer which 

drives the beneficiaries to reliance on the transfer, or habit formation, leaving their household 

total expenditures relatively unchanged. This result is also consistent with permanent income 

hypothesis, which predicts no changes in consumption as the cash transfers are already 

anticipated by the beneficiary households. 
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Importantly, the estimates show that expenditures on frivolous goods decrease in terms of 

monthly per capita level by about IDR 9,600 (USD 1.1) to IDR 13,300 (USD 1.5) although 

it is only significant at 10% level across different matching techniques. In contrast, there are 

no detected impacts on shares to total expenditure. Excepting somewhat for declining food 

out expenditure, this study cannot detect changes in cigarettes. This supports previous impact 

evaluation after two-year and six-year implementation of the program based on controlled 

experiment (Alatas, 2011; Cahyadi, et al., 2020). The non-significance result associated to 

expenditure in cigarettes may indicate that households are less likely to spend on masculine 

goods when cash is disbursed to women. In the context of Indonesia, this can be attributed to 

cultural stigma associated with viewing women smoking as morally flawed (Barraclough, 

1999). Moreover, a particular concern that the husband wrests the money from the wife to 

buy cigarette is not supported empirically in this study. Thus, this result is particularly 

relevant given that the CCT program has been criticised potentially as wastage of taxpayer 

money in frivolous consumption by the recipients. Such results imply that this is not the case 

for Indonesia and instead the money received from the transfer is allocated towards goods 

related to the conditionality as discussed further. 

Table 2. 5: Impact of Family Hope Program on household consumption 

Outcome variables 
Kernel NN Caliper Radius 

ATT S.E. ATT S.E. ATT S.E. ATT S.E. 

Per capita per month expenditure 

(IDR 2010) 
        

Total expenditure -41,675 (34,715) -46,080 (39,561) -36,261 (36,044) -27,030 (37,661) 

Frivolous consumption -9,595.5* (5,511.5) -13,300* (7,056.1) -10,395* (6,193.1) -10,254* (5,946.2) 

Cigarette -1,648.0 (3,669.6) -4,527.3 (5,071.5) -4,292.8 (4,206.3) -1,890.1 (3,949.8) 

Food out -7,947.5** (3,574.2) -8,773.4** (4,060.8) -6,102.4* (3,701.0) -8,364** (3,875.9) 

Health -1,503.6 (3,440.6) 1,269.7 (3,027.8) 655.06 (2,846.8) -1,268.0 (3,744.6) 

Education 13,518** (6,373.7) 15,917** (7,084.9) 15,220** (6,838.2) 13,027* (6,754.4) 

Shares to total expenditure         

Frivolous consumption -0.410 (0.674) -0.956 (0.930) -0.628 (0.815) -0.942 (0.697) 

Cigarette 0.079 (0.533) -0.103 (0.785) -0.312 (0.650) -0.344 (0.544) 

Food out -0.489 (0.370) -0.853* (0.459) -0.317 (0.454) -0.598 (0.393) 

Health -0.062 (0.411) 0.257 (0.484) 0.025 (0.446) 0.022 (0.433) 

Education 3.063*** (0.771) 3.155*** (1.056) 3.257*** (0.926) 2.782*** (0.804) 

Notes: ***, **, *: significant at 1%, 5%, 10%. 

 

Apparently, a declining expenditure in frivolous goods is related to education conditionality 

rather than the health conditionality. Impacts on health expenditure are not statistically 
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significant, both in per capita levels and shares to total expenditure. This result is as expected, 

because health conditionality monitored for the program includes only the utilisation of 

public health services, such as pre-natal care for pregnant mothers, check-ups and 

immunisation for children under the age of five. Typically, health-related goods, such as 

clinic visits, pills and vaccines are provided free of charge.  

On the other hand, monthly education expenditure per capita are higher by IDR 13,000 (USD 

1.4) to IDR 16,000 (USD 1.8) per month and these estimates are statistically significant 

across all matching techniques. Similar patterns can also be found in expenditure shares. For 

the beneficiaries, the extra cash raises the share of education in total expenditure by around 

3 percentage points. This is comparable with similar programs in some other countries, such 

as Bolsa Familia in Brazil with 3.4 percentage points (Kamakura & Mazzon, 2015), but is 

far larger compared to Pantawid Pamilyang in the Philippines with 0.3 percentage points 

(Tutor, 2014). These are important results because they suggest that the program’s recipients 

support the conditionality in order to sustain the benefits of cash handouts. This gives a good 

signal that the program’s recipients understand the logic of the program and spend the cash 

transfer on goods monitored for program compliance. They ensure their children maintain 

attendance in school and bear the costs that are necessary, thus deterring them from frivolous 

consumption behaviour. 

In particular, increase in education expenditure among the recipients of Family Hope 

Program is driven by at least three factors. First, it is related to the role of the parents as the 

ones who receive the cash transfer. A qualitative study of Family Hope Program reveals that 

parents have been highly aware of their children’s education (Hartarto, Wardani, & 

Azizurrohman, 2021). This is supported by their understanding of the program, including the 

duties, the sanction, and how to use the grant. Second, the design of the program has eased 

the parents’ burden to fund their children’s education (Hartarto, Wardani, & Azizurrohman, 

2021). Program participants of Family Hope Program mention that the financial incentives 

have helped them to pay tuition fees and purchase school necessities for their children. This 

is supported by the enforcement of conditionality with respect to education. There is a regular 

monitoring and evaluation for the cash recipients. Facilitators usually visit to school once in 

a month. Parents are required to report the study progress of their children in a monthly group 

meeting held by the program facilitators. At the same time, children’s attendance in class is 
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recorded and they are required to not skip the class unless there is a permission letter. If such 

conditions are not met, there are some program sanctions such as postponement in cash 

transfer and termination of recipient status. 

Third, the compliance of the cash recipients to program conditionality is inseparable from 

the role of program facilitators (Hartarto, Wardani, & Azizurrohman, 2021). In a monthly 

group meeting held by program facilitators, there is usually a family development session. 

Program participants receive a manual book about how to raise and educate children. They 

are also taught by program facilitators on how to allocate the cash transfer. The facilitators 

give the recipients a book to report their monthly expenditure for further monitoring. 

Although there are no explicit requirements on how to use the funds, program participants 

are advised to spend the money for school-related items and student allowances so that the 

children become more discipline and enthusiastic to attend the school. Empirically, this can 

be seen in Table 2.6 that the beneficiary households mainly spend and allocate more on 

school supplies and children’s stipends. Thus, such direct monitoring may explain why the 

beneficiaries are deterred to misuse the fund for frivolous consumption and opt to increase 

the spending on children’s education. 

Table 2. 6: Impact of Family Hope Program on education components 

Outcome variables 
Kernel NN Caliper Radius 

ATT S.E. ATT S.E. ATT S.E. ATT S.E. 

Per capita per month expenditure 

(IDR 2010) 
        

Tuition fee 2,561.4 (2,580.9) 3,833.4 (2,626.9) 2,090.2 (3,058.3) 2,677.1 (2,794.6) 

School supplies 2,241*** (836.8) 3,228.8*** (984.2) 2,705.1*** (892,8) 2,413.2*** (893.3) 

Children’s allowances 8,714.8* (4,711.6) 8,855.2* (5,327.0) 10,425** (4,881.8) 7,936.9 (4,927.9) 

Shares to total expenditure         

Tuition fee 0.830** (0.340) 0.970** (0.461) 0.867** (0.418) 0.811** (0.360) 

School supplies 0.373** (0.155) 0.641*** (0.204) 0.512*** (0.179) 0.401** (0.164) 

Children’s allowances 1.860*** (0.549) 1.544** (0.739) 1.878*** (0.641) 1.571*** (0.561) 

Notes: ***, **, *: significant at 1%, 5%, 10%. 

 

Finally, a major assumption of difference-in-differences estimation is that the average pre-

treatment time trend is similar between the treated and control groups. To check the trend 

assumption, this study conducts a placebo test by using data from the IFLS-3 and IFLS-4 as 

periods before the program implementation. Validity of parallel trend assumption is 

confirmed if none of the outcomes are significant. From Table 2.7, it seems that none of the 
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outcome variables indicate any significant effect. Therefore, it can be inferred confidently 

that the parallel trend assumption holds for the outcome variables used in the cross-sectional 

sample. Omitted variable bias due to unobservable characteristics that are time-invariant can 

be eliminated. 

Table 2. 7: Placebo test for parallel trend assumption 

Outcome variables  
Kernel NN Caliper Radius 

ATT S.E. ATT S.E. ATT S.E. ATT S.E. 

Per capita per month expenditure 

(IDR 2010) 
        

Total expenditure 13,432 (26,816) 11,843 (26,438) 10,880 (26,152) 11,416 (29,610) 

Frivolous consumption 7,038.4 (4,678.1) 7,621.9 (5,059.9) 9,160.5 (4,724.6) 6,550.1 (5,069.7) 

Cigarette 2,522.0 (2,638.3) 3,005.0 (3,477.4) 5,016.3 (2,935.6) 2,530.0 (2,816.6) 

Food out 4,516.4 (3,582.1) 4,616.8 (3,138.2) 4,144.3 (3,378.2) 4,020.1 (3,915.4) 

Health -3,132.8 (3,307.2) -1,511.5 (3,436.9) -1,584.5 (3,178.7) -3,044.3 (3,604.3) 

Education 2,876.6 (2,930.0) 0.549 (2,990.8) 1,409.9 (3,163.9) 3,715.3 (3,201.7) 

Shares to total expenditure         

Frivolous consumption 0.386 (0.710) 0.344 (0.939) 0.614 (0.846) 0.337 (0.749) 

Cigarette -0.012 (0.580) -0.197 (0.819) 0.424 (0.716) -0.070 (0.608) 

Food out 0.398 (0.435) 0.542 (0.494) 0.190 (0.500) 0.407 (0.463) 

Health -0.469 (0.527) -0.291 (0.625) -0.388 (0.569) -0.585 (0.558) 

Education 0.489 (0.540) -0.162 (0.722) -0.279 (0.642) 0.761 (0.564) 

Notes: ***, **, *: significant at 1%, 5%, 10%. 

 

2.4.4. Robustness Check 

This study runs sensitivity analysis to determine the robustness of results. Given that results 

from matching techniques are volatile depending on the variables included in the propensity 

score estimation, this study uses an alternate set of covariates for matching. Selection of 

covariates is based on variables that are found significant in determining CCT program 

participation in the previous estimation of propensity score. These include whether the 

households have kids either aged 0-5 years or 6-15 years, household head characteristics (sex, 

marital status, age and education), housing conditions (household density, owning television, 

fridge and roof type), household’s welfare measure (real per capita expenditure and owning 

letter of poor) and whether the households live in Java.  

Despite the different set of covariates used in the matching equation, Table 2.8 shows that 

the impact estimation results appear generally similar to the main results, such that education 

expenditure remains positive and significant in all matching techniques, both in terms of per 

capita level and share to total expenditure. Education expenditure increases by IDR 12,200 
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(USD 1.4) to IDR 17,700 (USD 1.9) or around 2.6 to 2.9 percentage points in terms of 

expenditure shares. Nonetheless, there are also several notable differences. Frivolous 

consumption is no longer significant in two out of four matching techniques, while food out 

loses its significance in nearest neighbour matching. 

Table 2. 8: Robustness check for the impact of Family Hope Program 

Outcome variables  

(IDR 2010) 

Kernel NN Caliper Radius 

ATT S.E. ATT S.E. ATT S.E. ATT S.E. 

Per capita per month expenditure         

Total expenditure -44,449 (34,019) -2,924.6 (35,890) -28,423 (34,364) -57,026 (38,803) 

Frivolous consumption -10,154.9* (5,412.8) -8,057.5 (6,895.9) -9,638.1 (6,300.3) -13,494** (6,105.2) 

Cigarette -1,347.3 (3,601.6) -4,251.2 (4,621.0) -1,472.8 (4,107.2) -4,053.3 (4,048.8) 

Food out -8,807.7** (3,503.0) -3,806.3 (4,324.2) -8,165.4** (4,162.1) -9,441.2** (3,986.5) 

Health -1,422.4 (3,325.9) -3,161.2 (3,677.5) -4,841.1 (3,907.4) -1,405.2 (3,954.3) 

Education 12,203* (6,353.5) 17,674*** (6,649.5) 16,223** (6,566.8) 12,640* (6,824.5) 

Shares to total expenditure         

Frivolous consumption -0.556 (0.665) -0.600 (0.897) -0.624 (0.811) -0.920 (0.709) 

Cigarette 0.043 (0.521) -0.394 (0.751) 0.015 (0.641) -0.204 (0.553) 

Food out -0.600 (0.369) -0.206 (0.475) -0.639 (0.458) -0.717* (0.400) 

Health -0.050 (0.410) -0.526 (0.539) -0.431 (0.506) -0.071 (0.446) 

Education 2.905*** (0.772) 2.601*** (0.995) 2.915*** (0.898) 2.894*** (0.811) 

Notes: ***, **, *: significant at 1%, 5%, 10%. 

 

2.5. Conclusion 

This study estimates the causal effect of a CCT program on frivolous consumption in 

Indonesia. This is an important topic for public policy in the country, particularly given the 

Indonesian Government’s commitment to alleviate poverty through adherence to the 

Sustainable Development Goals. Given the world’s current challenges in poverty reduction, 

it is important to identify all possible obstacles that governments face in their efforts to reduce 

poverty, including the consumption patterns of the poor. In the case of Indonesia, poor 

households were spending up to 8% of their budget on frivolous goods prior to the CCT 

program. This proportion is even higher than the sum of investment in their children’s health 

and education. If similar consumption behaviour persists, it will affect the efficiency of the 

CCT program which is designed to break intergenerational poverty. 

This study determines the impact of CCT program using PSM-DID estimation strategy, 

before and after the program implementation for beneficiary households and non-beneficiary 
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households. There are two important findings in this study which are particularly relevant in 

informing public policy. First, there are little opportunities for the program participants to 

allocate the discretionary extra cash to frivolous goods. The consumption of frivolous goods 

even decreases among the program participants. Thus, education conditionality seems 

sufficient to deter frivolous consumption as the beneficiaries tend to increase expenditure in 

education-related goods over other alternate goods. This adds to the existing literature of 

impact evaluation of the CCT program in Indonesia by highlighting the importance of 

conditionality in the program design of CCT (Alatas, 2011). Results from this study suggest 

that increased education expenditure comes at the cost of reduced frivolous expenditure for 

the program participants. In the context of Family Hope program, compliance with 

conditionality cannot be separated from the awareness of the program participants, 

enforcement to program conditionality and support from the program facilitators. 

Second, although the program is less likely to reduce poverty of the current generation, as 

shown by the statistically non-significant effect on overall per capita consumption, this 

program has helped the poor to make significant investments in their children’s education. 

This would likely translate into human capital investment, allowing for a potential reduction 

of intergenerational poverty. This result is in line with impact evaluation of the Family Hope 

Program which finds out that the impact of the program on per capita consumption vanishes 

after six-year implementation of the program, yet there is improvement in school enrolment 

and academic performance of the children (Hadna & Kartika, 2017; Cahyadi, et al., 2020). 

Like many other quasi-experimental studies of similar nature, there are several limitations. 

First, this study only classifies goods as frivolous consumption into two categories: cigarette 

and meals in restaurant, while alternate classifications are still possible. With regard to the 

approach used, the results obtained from difference-in-differences strategy cannot 

completely rule out that the estimated impact of the CCT program is driven by unobserved 

differences between the treated group and control group, although the parallel trend 

assumption is satisfied.  

With respect to the dataset, the consumption data are gathered at the household level, hence 

this study cannot analyse consumption patterns within-household. This study also uses 

consumption data that are typically collected in interviews, rather than in a detailed diary, 

which may result in either over-reported or under-reported consumption. Besides, the 
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consumption information is retrieved from female respondents, which may lead to 

systematically underreported consumption on frivolous goods as they may not be fully 

conscious of purchases made by male household members. Such mismeasurement would 

influence the precision of parameter estimation. Moreover, CCT recipient status is self-

reported. The sample sizes of recipients in the survey are also relatively small. This would 

likely have reduced statistical power of estimation in assessing the impact of the program. 

Since this study reveals that positive income shock has changed behaviour of the households 

through shift in expenditure pattern, it is imperative to explore whether bargaining power of 

one particular household member affects resource allocation in the household. In the next 

chapter, this thesis focuses on bargaining power of the mother and how it is linked with one 

important spectrum of child outcomes, which is health status. 
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Chapter 3 - Women’s Bargaining Power and Children’s Nutritional 

Status 

 

3.1. Introduction 

Child malnutrition has drawn substantial attention from policy makers, especially in the 

developing world. The United Nations included this issue among its 17 Sustainable 

Development Goals (SDGs). Goal 2 in the SDGs targets zero hunger and Goal 3 improved 

health and well-being. Despite current progress in combatting hunger at the global level, the 

nutritional status of under-five years old children remains at risk in many parts of the world. 

Around one in four children under age five, worldwide, is classified as stunted (UNICEF, 

2016). As a main indicator of chronic malnutrition, child stunting (low height for age) 

measures inadequacies in nutrition and poor health in early childhood. Children who suffer 

from stunting may never grow to their potential height and tend to have lower cognitive 

ability, leading to lower earnings later in life (Jayachandran & Pande, 2017). Therefore, 

stunting not only hampers their individual potential but also their nation’s human capital and 

economic development. 

This issue is particularly relevant for Indonesia, a large and diverse country that is currently 

confronting a serious challenge of child stunting. Despite increases in economic growth and 

purchasing power of Indonesian families, the national level of stunting rate has remained 

high at 37% between 2007 and 2013.12 This rate is among the five highest in the world and 

the highest in Southeast Asia (World Bank, 2018). As a growing and increasingly important 

economy, overcoming the high prevalence of child stunting is pivotal for inclusive and 

sustained growth of this fourth largest country in the world. Major focus then lies not only 

on the high level of stunting among under-five children, but also on its very slow rate of 

decline. 

Stunting is influenced by bio-behavioural determinants, such as insufficient nutrient intake 

and illness, but beyond that, socio-economic factors are also found to have overarching 

effects (Janevic, Petrovic, Bjelic, & Kubera, 2010). As one important socio-economic factor, 

 
12 National Institute of Health Research and Development – Indonesian Ministry of Health, 2013. 
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women empowerment has been shown to have impact on various metrics and on one which 

is of particular importance, namely child nutrition (Sethuraman, Lansdown, & Sullivan, 

2006; Shroff, et al., 2011; Bhagowalia, Menon, Quisumbing, & Soundararajan, 2012). It is 

because women are primary caregivers and able to influence nutrition of the children both 

indirectly through their maternal own health status and directly through childcare practices. 

Empirically, it has been found that women devote their time, energy and income greatly into 

their family and their children in particular.13  

Many studies have explored the link between mother’s socio-economic status and child 

welfare. Maternal control over economic resources appears to improve health outcomes for 

children in Morocco (Glewwe, 1999). Likewise, in households where women have more 

power in the decision making in Malawi, the expenditure share of healthy food is higher 

(Boccia, Mazzotta, Papaccio, & Parisi, 2018). If the men have more influence, the household 

can spend disproportionately more on masculine goods, such as on alcohol and tobacco in 

Kenya (Buchmann, 2000), which in turn can crowd out spending on nutritious food for the 

children (Block & Webb, 2009). The more control the mothers have over financial resources, 

the more their ability would be to purchase goods that improve nutritional intake of the 

children (Rodgers & Kassens, 2018). Thus, there is potentially a positive link between 

women’s decision-making authority and children’s health outcomes.  

Assuming maternal altruism, the utility function of the mothers would encompass the child’s 

interest so that they may internalise their children’s preference (Basu, 2006). Also, as the 

primary caregivers of their children, mothers are responsible and best connected to children’s 

needs (Arulampalam, Bhaskar, & Srivastava, 2016). Indeed, such division of responsibilities 

within the household may contribute to better needs alignment (Chattopadhyay & Duflo, 

2004; Duflo, 2012). The nutritional status of children then depends, among other things, on 

the characteristics of the mother. One study found significant positive impact of women’s 

decision-making authority on height-for-age and child survival in Nepal and India, even after 

controlling for wealth and education (Desai & Johnson, 2005). Therefore, a woman who is 

empowered through household decision making can make an informed decision that will 

influence her and that of her child. 

 
13 Opportunity International. (2017). Empowered Women Change the World. Available at 

https://opportunity.org/news/blog/2017/03/empowered-women-change-the-world (Accessed: 12 June 2021). 

https://opportunity.org/news/blog/2017/03/empowered-women-change-the-world
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Much of the existing literature on women’s authority and its relation to child health outcomes 

have focused on South Asia and Sub-Saharan Africa as regions with relatively large gender 

gaps. One sizeable cross-sectional study of 36 countries reveals that a woman’s autonomy 

influences children’s nutritional status in three vast areas of the world: Sub-Saharan Africa, 

South Asia and Latin America (Smith, Ramakrishnan, Ndiaye, Haddad, & Martorell, 2003). 

The study observes a strong positive association between relative decision-making power 

and child nutritional status in general. However, little is known for middle income countries 

in Southeast Asia. There is growing evidence that gender and family systems in Southeast 

Asian countries are considerably different from those in South Asia (Mason & Smith, 

Women’s Empowerment and Social Context: Results from Five Asian Countries, 2003). 

Women in Southeast Asia, including Indonesia, are found to be more involved in managing 

the household budget and have fewer restrictions on their physical mobility. Despite cultural 

heterogeneity, women’s authority in Indonesia is on average higher than most South Asian 

countries.14  

Certainly, rigorous empirical studies on such topics based on large household datasets are 

relatively rare for middle-income countries in general. The relationship between women’s 

empowerment and child nutrition has rarely been studied in Indonesia. Using the latest round 

of the Indonesia Family Life Survey (IFLS) dataset in 2014, this study aims to address this 

research gap and adds to the existing literature surrounding this association. In particular, this 

study contributes to the extant literature on women’s empowerment by estimating its 

bargaining effects on the indicator of child stunting under age five15 in Indonesia and 

addressing the heterogeneity of the effects among different characteristics of the children 

such as birth order, gender, religion and residential area. If bargaining power of the mother 

affects nutritional status of her children, then one policy strategy to reduce child malnutrition, 

complementary to nutrition policies, would be to empower women by strengthening their 

position within the family and the community. Furthermore, one major issue arises in what 

sense and to what extent women’s bargaining power should be strengthened. This study 

highlights that increasing women’s bargaining power alone in the household does not appear 

 
14 The Global Gender Gap Report, 2014. 
15 This age selection is based on World Health Organization (WHO) Child Growth Standards in anthropometric 

measure for child malnutrition. Besides, the first five years of life is a vital period to determine child success in 

the labour market (Almond & Currie, 2010). 
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to improve child anthropometric outcomes unless it involves other household members in the 

decision-making process. 

The rest of the chapter is organised as follows. Section 3.2 discusses the conceptual 

framework of how women’s bargaining power is related to child outcomes, section 3.3 

provides detail on the dataset and is followed by the econometric specification, section 3.4 

presents summary statistics of the variables used in this study and outlines the main findings, 

section 3.5 performs several robustness checks, while section 3.6 draws conclusions. 

 

3.2. Conceptual Framework 

This section specifically reviews two strands of existing literature that are relevant to the 

present study. The first strand discusses a conceptual framework of household bargaining 

models, beginning with the unitary model and progressing to collective model. The second 

strand reviews various measurements of women’s relative bargaining power and how they 

may be related to child outcomes. 

3.2.1. Household Bargaining Models 

Before addressing women’s bargaining power empirically, it is important to set an 

appropriate model of household decision-making. Becker (1974) introduced the unitary 

model approach to study household decisions, where the household is a unitary entity of 

individuals with identical preferences and in agreement on how they maximise common 

utility subject to pooled income. This approach is sometimes referred to as altruistic dictator 

model since the household head determines resource allocations on behalf of household 

members. In this case, maximising household utility function is essentially the same as 

maximising individual utility. However, this model is unpopular since in practice there are 

substantial differences between individuals’ welfare within the same household due to 

different degrees of power (Behrman, 1988). This model oversimplifies household dynamics 

which needs to account for heterogeneity of power and preferences. 

Subsequent theoretical works acknowledge that household consists of different individuals 

and treat household decisions as the results of interplays among the members either as the 

solution to a bargaining game (McElroy & Horney, 1981) or as the results of bargaining 
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process that reach Pareto efficient (Chiappori, 1992). In these collective models, the relative 

power of household members plays a crucial role in negotiating household decisions (Pollak, 

1994). Collective models take into account different preferences and decisions within 

household are agreed upon through bargaining. This model uses weights to capture the 

bargaining process within the household and seeks to maximise a weighted utility function 

as a function of prices of goods and other individual and community factors which affect the 

distribution of power across household members. Irrespective of the nature of the bargaining 

process, this model provides a framework to analyse how different preferences of individuals 

and allocation of household resources influence family outcomes. 

Since households consist of individuals who may not share similar preferences, decisions 

about child health are modelled as the result of a bargaining process between the parents 

depending on individual ability to express their own preferences. As long as children’s 

outcomes become a matter of interest, Pickbourn (2016) outlines the importance of social 

norms in constructing human behaviours and asserts that these norms allow husbands to keep 

a large portion of their income for their private use, while wives are forced to make up for 

the shortfalls of the household expenditure. As a consequence, women tend to spend their 

income to fulfil household needs, including child health. 

Empirically, Thomas, Contreras, & Frankerberg (2002) examine the effect of relative power 

of parents on child health in Indonesia. Their analysis relies on relative asset positions at the 

time of marriage as an indicator of power. This is because a higher share of assets owned by 

a wife is potentially associated with higher control over family decisions. Under the 

assumptions of unitary model, the power an individual exerts in the household is predicted 

to have no effects on decision about child health. The distribution of power between the 

couples would not play any role in decision-making. Evidently, their results appear to reject 

the unitary model. Conditional on total household income, women with greater power 

allocate resources towards goods that they value differently from their spouses. This is 

reflected in their children having fewer episodes of fevers and coughs. Thus, fathers and 

mothers do not seem to share similar preferences. This result is supported by Beegle, 

Frankenberg, & Thomas (2001) who reject the unitary model of the household. Holding 

household resources constant, women with no assets are less likely to affect decision about 

reproductive health such as prenatal care and delivery choices in Indonesia.   
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3.2.2. Women’s Bargaining Power and Child Outcomes 

How women’s bargaining power is associated with development outcomes has been 

extensively investigated in the empirical literature (see Duflo (2012) for a review). In 

particular, within the context of intra-household resource allocation, the economics literature 

has modelled and empirically investigated the importance of women’s bargaining power. In 

this context, the main problem in the empirical studies of household decision making is to 

construct a measure of the wife’s bargaining power relative to her husband’s. It is not 

straightforward to measure women’s bargaining power not least due to its 

multidimensionality. Most studies use different proxies to measure women’s bargaining 

power. Common indirect measures of women’s bargaining power in the household include 

income, education, work status, and premarital assets. 

Women’s earned income is quite possibly associated with women’s bargaining power as it is 

likely to directly provide this power. If women earn more, they may acquire the ability to 

control and influence outcomes that need expenditures (Doss, 2013) such as nutrition, 

education, clothing, among others. There is a well-documented statistical difference between 

families where the wife earns more in relation to investments on children’s well-being 

compared to one where she earns less (Duflo, 2003). However, income is potentially related 

to ability and family background among other factors, and hence a causal relationship is 

difficult to establish. Using the old age pension scheme in South Africa, Duflo (2003) used 

a difference-in-difference approach to find that pension received by the grandmother 

increases girl’s wasting (weight for height) whereas no comparable impacts are found for 

pension received by their grandfathers, and neither is an effect found for boys. 

Some researchers also have used unearned income to understand bargaining power within 

families. In a study in Brazil, Thomas (1990) found that non-wage income (for example, gifts 

and other irregular income) under the control of mothers positively affects a child’s z-score 

of height-for-age (HAZ). The study controls for endogeneity of income; however, unearned 

income potentially depends on wealth and is endogenous as well (Duflo, 2012). Another 

approach uses relative income earned by women in the household. Relative income can be a 

proxy for bargaining power each spouse would hold within the household based on their 

respective shares of household’s economic resources (Felkey, 2013). Higher share of wives’ 

income to total household income is related to better child nutritional status in Guatemala 
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(Engle, 1993). A similar study in Cote d’Ivoire also finds that a higher female income share 

is associated with less prevalence of stunted children (Hoddinott & Haddad, 1995). Higher 

share of wife’s income is associated with higher spending on food and less on alcohol and 

cigarettes; however, it is difficult to establish causal inference because of endogeneity. 

Relative education is another proxy for women’s bargaining power, measuring educational 

attainment (schooling years) of the mother relative to the father. Education strengthens 

women’s bargaining position in the household through higher wages and more opportunities 

of finding a job (Doss, 2013). Besides, women’s education improves the use of healthcare 

facilities which in turn affects child health (Maitra, 2004). Several studies appear to support 

this claim (Fafchamps, Kebede, & Quisumbing, 2009; Guneş, 2013; Bado & Susuman, 

2016). Using data from the United States, Ghana, and Brazil, mother’s education has a bigger 

impact on stunting status of the girls compared to father’s education (Thomas, 1994). It is 

also found to have positive and significant impact on underweight and wasting status of 

children (Gaiha & Kulkarni, 2005). However, endogeneity remains an issue. 

Working status of women is highlighted as one of the most important factors in household 

decision-making. It provides a fall-back position in the case of marital dissolution and 

contributes to household well-being (Anderson & Eswaran, 2009). Besides, working women 

may learn social and other skills while dealing with their work environment and these may 

translate into greater bargaining power (Friedemann-Sánchez, 2006). However, Smith et al. 

(2003) show that working status of women in Latin America may have adverse impact on 

child health. Working women are associated with shorter periods of breast feeding and this 

potentially affects long-term health of their children. 

Finally, premarital assets of women are pivotal for household bargaining and overall 

women’s status in the household. The ownership of and control over assets is related to 

bargaining power through a higher outside option (Doss, 2013). In most developing 

countries, land is the most important asset and ownership of land is often used to indicate 

women’s power and status. One study finds that the likelihood of a child in Nepal being 

undernourished increases by 10% if the mother does not own land (Allendrof, 2007). In 

broader forms of assets, households with a larger share of assets owned by women (for 

example, land, savings, and business assets) tend to have a larger share of expenditures on 

food and education with smaller share on alcohol (Doss, 1996). However, medical expenses 
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decrease with women’s asset ownership as women with higher bargaining power are more 

preventive and able to maintain their families’ health.  

Overall, the above studies highlight significant endogeneity issues associated with indirect 

measurement of women’s bargaining power within the household. In this study, bargaining 

power is measured by aggregating responses to direct survey questions on decision making. 

 

3.3. Data and Methods 

3.3.1. Indonesia Family Life Survey 

To examine how women’s bargaining power affects child health outcomes, this study uses 

data from the fifth round of the Indonesian Family Life Survey (IFLS-5) conducted in 2014. 

The IFLS-5 is the latest round in a continuing series of nationwide surveys initiated by the 

RAND Corporation. It is based on a sample of households covering around 83% of the 

Indonesian population who were living in 13 out of 27 provinces in 1993. These provinces 

are situated in Sumatra, Java, Kalimantan, Sulawesi, Bali and Nusa Tenggara. From each of 

the 13 provinces, 321 enumeration areas are randomly selected from nationally representative 

sample used in the 1993 SUSENAS. Each round is linked to the original households from 

1993 with a high re-contact rate of approximately 90% for target households. The survey 

collects information on 50,148 individual respondents from 16,204 households as well as on 

the communities where they live. 

The IFLS dataset is rich and appropriate for this study as it contains a wide range of 

economic, socio-cultural, and physiological indicators. Most importantly, it includes a series 

of questions on various decision-making aspects of the household head and their spouse. This 

survey also collects physical health measures for children with the aid of specially trained 

nurses. As this study seeks to relate household decisions to child stunting, sample is restricted 

to under-five years old children of mothers who are currently married. Households with a 

husband with multiple spouses and living together are also dropped from the analysis. 
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3.3.2. Measure of Women’s Bargaining Power 

As described above, many studies have used relative income, education, labour force 

participation, and assets brought into the marriage to measure bargaining power between the 

spouses. However, these are still indirect measures which assume that they are translated into 

women’s ability to allocate resources through household bargaining. Recently, the data 

collection on household decision-making has facilitated the use of direct measures of 

bargaining power. One can measure authority accrued to each spouse as identified in the 

decisions they make (Anderson & Eswaran, 2009). This study measures bargaining power 

directly by considering data on which person in the household makes which specific decision. 

This is the most direct way to measure women’s bargaining power where bargaining power 

is a person’s capacity for action and their ability to act on a goal (Kabeer, 1999).  

The IFLS includes detailed information on household decision making. In the survey, both 

husband and wife are required to answer the same set of questions concerning their 

perception of who leads in decisions on a range of household domains. In particular, the 

respondents are asked: “in your household, who makes decisions about”: (1) expenditure on 

food; (2) food choice; (3) routine purchases; (4) own clothes; (5) spouse’s clothes; (6) 

children’s clothes; (7) children’s education; (8) children’s health; (9) large purchases; (10) 

giving money to parents; (11) giving money to spouse’s parents; (12) gifts for parties; (13) 

money for arisan;16 (14) savings; (15) socialising time for the husband; (16) socialising time 

for the wife; (17) labour force participation; and (18) the use of contraception. Multiple 

decision makers are recorded, the options include: the respondent alone, respondent and 

spouse, respondent and another person, spouse alone, someone else, and other. Both husband 

and wife give their opinion independently, hence this setting is ideal to measure women’s 

bargaining power as their ability to make decisions within the household relative to their 

husband (Anderson & Eswaran, 2009). 

This study makes use of the information above to construct a direct measure of women’s 

bargaining power. However, due to incompleteness of the responses, this research cannot 

consider all of the decision-making domains to measure women’s bargaining power. For 

example, savings (14) and arisan (13) are excluded since there are a significant number of 

 
16 Savings lottery, a typically rotating savings and credit association (ROSCA). 
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women not reporting savings and not all of them participate in arisan groups. There are also 

a number of households that neither use money to give out for their parents (10) nor spouse’s 

parents (11). With regard to the use of contraception (18), some couples record that they 

never considered contraception at all. Therefore, these questions are also excluded in 

bargaining power measure of this study due to missing observations.  

In particular, a measure of women’s bargaining power is based on key aspects of women’s 

autonomy as used in previous studies (Koenig, Ahmed, Hossain, & Mozumder, 2003; 

Rammohan & Johar, 2009). Those studies define woman’s bargaining power as having the 

ability to make decisions in aspects with regard to herself and her children (personal and 

child-related autonomy), her control over household’s economic resources (economic 

autonomy) and her freedom of mobility for social interaction (physical autonomy). Beyond 

personal and child-related autonomy, economic autonomy is considered important to be 

included in the definition of woman’s bargaining power since women spent more shares on 

food and care for their children (Boccia, Mazzotta, Papaccio, & Parisi, 2018). Hence, when 

women have some control over resources, the higher the probability of better nutritional 

status of the children would be. Physical autonomy is also considered relevant given that 

women with high mobility do not depend on their husband’s permission. They can leave the 

house unaccompanied, enabling her to make independent decision and more exposed to new 

knowledge about health and childcare (Smith, Ramakrishnan, Ndiaye, Haddad, & Martorell, 

2003). Furthermore, this study complements the definition of woman’s bargaining power 

with decision related to her spouse as a close household member (Dyson & Moore, 1983). 

This study chooses thirteen domains that closely reflect woman’s bargaining power in the 

household based on the definition above. In particular, each domain is classified into one of 

four categories of decision-making autonomy: PC (personal and child-related autonomy), E 

(economic autonomy), P (physical autonomy) and S (decisions for spouse autonomy). I 

utilise responses from questions (4), (6), (7) and (8) to represent a woman’s personal and 

child-related autonomy. Questions (1), (2), (3), (9) and (12) provide an indication of woman’s 

economic autonomy. Questions (16) and (17) relate to a woman’s physical autonomy while 

Questions (5) and (15) exhibit autonomy in making decisions on behalf of the spouse.17 

Following previous studies (Rahman & Rao, 2004; Rammohan & Johar, 2009), I consider 

 
17 See Appendix 3.A for further details. 
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responses from the wives only as indicative of their perceptions or experiences, though 

decision-making, of their bargaining power within the household. 

Using more consensual definition of bargaining power, consultation with other household 

members is allowed to determine whether a woman is fully autonomous. This is based on 

Rammohan & Johar (2009) who previously measured women’s bargaining power in the 

context of Indonesia. Many of the household decisions involve other members and it is 

unexceptional to consult with other household members or open consultation with those 

affected the most by the decisions. For decisions with regard to children, it may be uneasy to 

consider a solely determined solution as being more desirable than a jointly determined one, 

hence the women’ s say does not have to be independent in this instance.  

Previous study also defines bargaining power as a woman’s role in household decision-

making either independently or with her spouse (Bhagowalia, Menon, Quisumbing, & 

Soundararajan, 2012). A woman’s decision-making improves her views and role within the 

household, while more contribution in decisions enhances her empowerment. On the flip side 

a woman was considered not empowered if she did not contribute in the decision-making 

process at all.  

Furthermore, a binary variable is created for each question equalling one if woman is 

involved in the decision-making either solely or jointly with others and zero otherwise. For 

comparison, I also consider a more restricted definition of bargaining power in which woman 

is the sole decision maker. This distinction is important since some studies view that women 

are empowered only when they act as sole decider (Desai & Johnson, 2005; Brunson, Shell-

Duncan, & Steele, 2009), while others are made jointly (Fapohunda & Orobaton, 2013; 

Bhagowalia, Menon, Quisumbing, & Soundararajan, 2012).    

Since there are thirteen variables to measure women’s bargaining power, in addition to treat 

them as a separated variable, I aggregate these variables into a single index for women’s 

bargaining power. This index is used to capture variation from the individual indicator as far 

as possible. The justification of applying an index for women’s bargaining power is that the 

use of only one indicator may not capture various aspects of bargaining power. Besides, the 

adoption of an index to capture women’s bargaining power is to not lose any valuable 
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information if selecting one indicator over another. Thus, the preferable choice is to construct 

an index that captures variation from the individual as much as possible.  

Following Chakraborty & De (2011) and Smith, Ramakrishnan, Ndiaye, Haddad, & 

Martorell (2003), this study utilises the principal component analysis (PCA) to aggregate the 

multiple variables into a single composite index—a technique that is perceived more 

objective. This method reduces dimensionality, together with the ability to determine the 

weights across different aspects of decision making. More specifically, this research adopts 

two-stage PCA by Nagar & Basu (2002) to obtain a multidimensional index of women’s 

bargaining power. The first stage of PCA calculates the weights for components in each sub-

index of women’s autonomy; 𝑊𝐴𝑖
𝑃𝐶 , 𝑊𝐴𝑖

𝐸 , 𝑊𝐴𝑖
𝑃 and 𝑊𝐴𝑖

𝑆 corresponding to personal and 

child-related autonomy, economic autonomy, physical autonomy and decisions for spouse, 

respectively. Altogether different indicators are then used in the model to determine women’s 

autonomy in each category. The models for the first stage PCA are then written as follows. 

𝑊𝐴𝑖
𝑃𝐶 = 𝛼1𝑋1𝑖

𝑃𝐶 + 𝛼2𝑋2𝑖
𝑃𝐶 + 𝛼3𝑋3𝑖

𝑃𝐶 + 𝛼4𝑋4𝑖
𝑃𝐶      (3.4) 

𝑊𝐴𝑖
𝐸 = 𝛽1𝑋1𝑖

𝐸 + 𝛽2𝑋2𝑖
𝐸 + 𝛽3𝑋3𝑖

𝐸 + 𝛽4𝑋4𝑖
𝐸 + 𝛽5𝑋5𝑖

𝐸         (3.5) 

𝑊𝐴𝑖
𝑃 = 𝛾1𝑋1𝑖

𝑃 + 𝛾2𝑋2𝑖
𝑃              (3.6) 

𝑊𝐴𝑖
𝑆 = 𝜆1𝑋1𝑖

𝑆 + 𝜆2𝑋2𝑖
𝑆              (3.7) 

where 𝛼𝑗, 𝛽𝑗, 𝛾𝑗 and 𝜆𝑗 refer to the weights of corresponding categories of women’s autonomy, 

while Xj denotes who makes decision in the j-th domain in each category. For instance, if 

mother makes the decision about her own clothes either solely or jointly with other members 

then 𝑋1𝑖
𝑃𝐶 will take the value of 1. Otherwise, 𝑋1𝑖

𝑃𝐶 is equal to 0 if decision is made by her 

husband only. To estimate the weights, I use the equations provided below. 

𝛼𝑗 =
∑ cor(𝑋𝑘

𝑃𝐶𝑋𝑗
𝑃𝐶)4

𝑘=1

∑ ∑ cor(𝑋𝑘
𝑃𝐶𝑋𝑙

𝑃𝐶)4
𝑙=1

4
𝑘=1

     (3.8) 

𝛽𝑗 =
∑ cor(𝑋𝑘

𝐸𝑋𝑗
𝐸)5

𝑘=1

∑ ∑ cor(𝑋𝑘
𝐸𝑋𝑙

𝐸)5
𝑙=1

5
𝑘=1

     (3.9) 

𝛾𝑗 =
∑ cor(𝑋𝑘

𝑃𝑋𝑗
𝑃)2

𝑘=1

∑ ∑ cor(𝑋𝑘
𝑃𝑋𝑙

𝑃)2
𝑙=1

2
𝑘=1

     (3.10) 
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𝜆𝑗 =
∑ cor(𝑋𝑘

𝑆𝑋𝑗
𝑆)2

𝑘=1

∑ ∑ cor(𝑋𝑘
𝑆𝑋𝑙

𝑆)2
𝑙=1

2
𝑘=1

     (3.11) 

From the estimated weights, scores are calculated for the four categories. Then, second stage 

of PCA computes the composite index for bargaining power as the following equation. 

𝐵𝐵𝑃 𝐼𝑛𝑑𝑒𝑥𝑖 = 𝜃1𝑊𝐴𝑖
𝑃𝐶 + 𝜃2𝑊𝐴𝑖

𝐸 + 𝜃3𝑊𝐴𝑖
𝑃 + 𝜃4𝑊𝐴𝑖

𝑆    (3.12) 

In the second stage PCA, the composite index can be directly calculated after estimating the 

weights 𝜃𝑗  using a similar equation to that described in the first stage. The index is scaled to 

range between 0 and 100 for the with 0 representing the least bargaining power and 100 

indicating the maximum possible power.  

𝜃𝑗 =
∑ cor(𝑋𝑘

𝐴𝑋𝑗
𝐴)4

𝑘=1

∑ ∑ cor(𝑋𝑘
𝐴𝑋𝑙

𝐴)4
𝑙=1

4
𝑘=1

    (3.13) 

Indeed, there is a number of studies using an index generated from PCA to capture bargaining 

power (Fafchamps, Kebede, & Quisumbing, 2009; Jensen & Oster, 2009; Salawu, Rufai, 

Salman, & Ogunniyi, 2020). Although the main weakness of PCA is that it is not appropriate 

to interpret the index as a unit change, I follow previous studies (Gibson, Trinh, & Grant, 

2006; Chakraborty & De, 2011; Afoakwah, Deng, & Onur, 2020) to interpret findings as a 

standard deviation increase in the women’s bargaining power. Thus, the index is standardised 

by normalising it to have zero mean and standard deviation of unity. 

3.3.3. Endogeneity of Women’s Bargaining Power 

Endogeneity is a common issue in this type of studies as women acquire their bargaining 

power from various sources. Household bargaining is latent in nature, with the decision-

making processes like a ‘black box’ (Folbre, 1986). As discussed before, indirect measures 

are likely to be endogenous, which is an important aspect that needs consideration. Even, a 

direct measure of women’s bargaining power in this study is still subject to endogeneity. 

There are many individual and community attributes that can potentially affect women’s 

empowerment. These can include, inter alia, social household level attributes of good 

motherhood including child health outcomes, which points to potential reverse causality.  

The huge diversity in Indonesia also means that there are potentially exogenous variables 

which can be used as instruments. In particular, McElroy (1990) asserts that social norms 
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may vary across ethnic group with potential threat in the household decision-making on 

bargaining power indicators. In the context of Indonesia, a married woman’s influence in 

household bargaining can be influenced by the kinship norms of their ethnic groups 

(Rammohan & Johar, 2009), and such norms are set in traditions established a long time 

back. Within a patrilineal kinship norm, lineage is derived from the father, and the marriage 

rules stipulate the daughters to move to the grooms’ families upon marriage. Women’s 

decision-making independence is generally low under this kinship norm. On the contrary, 

matrilineal kinship norm traces lineage from the mother, and post-marital residence is 

matrilocal where a couple resides in the bride’s families. 

Women in matrilineal ethnic groups tend to have greater bargaining power as the norm itself 

is found to undermine authority of the husband over his wife (Lowes, 2016). Since a man’s 

children belong to his wife’s lineage, he faces competition from his wife’s parents for control 

over resource allocation for his wife and the children. Upon residing matrilocally, women 

have continued kin support since their family retains control of the children. They would 

have control over their children and potentially aid greater exit options, making them less 

reliant on their husbands (Giuliano, 2017). Consequently, they would face less formidable 

opposition from their husbands in terms of intra-household bargaining power. 

To deal with endogeneity, the direct measure of women’s bargaining is instrumented with 

post-marital kinship norm. This instrument is considered relevant in the case of Indonesia as 

the country presents a unique cultural context. There is a wide heterogeneity within Indonesia 

with more than 300 ethnic groups following different kinship systems. Specifically, the 

Minangkabau of West Sumatra is the largest matrilineal tribe in the world, where women 

have womb-to-tomb rights for pieces of land (Dube, 1997). This type of kinship norm gives 

them greater power. On the other hand, the Toba Batak of North Sumatra follows strongly 

patrilineal kinship norm. In Toba Batak communities, inheritance rights for women are 

limited and male descendants inherit the rights to own the land (Ihromi, 1994). The Javanese, 

which accounts for the largest ethnicity in the country, is characterised by a combination of 

bilateral kinship but matrilocal residence (Dube, 1997). 

Similar to Lepine & Strobl (2013), I use mother’s ethnicity to infer the kinship norm. Then, 

I follow the strategy of Bargain, Loper, & Ziparo (2018) in which they link individual’s 

ethnicity with ethnic groups’ post-marital residence norm. They identify whether the ethnic 
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group is patrilocal or matrilocal based on the norms followed by a majority of individuals in 

the community where the respondent lives. However, rather than using an indicator variable 

to determine patrilocality, I use the degree of patrilocality for each ethnic group to capture 

more variation in the data especially when ambilocal residence pattern exists. Marriage in 

Indonesia is often ambilocal and the newlyweds may only live shortly with their parents 

(Guilmoto, 2015).  

I obtain a measure of degree of patrilocality from Guilmoto (2015). Different from previous 

studies which use the response from community leaders regarding local customs that are 

generally practiced within the community (Buttenheim & Nobles, 2009; Rammohan & Johar, 

2009; Bargain, Loper, & Ziparo, 2018), Guilmoto uses the large Integrated Public Use 

Microdata Series (IPUMS) dataset drawn from the 2010 Indonesian census. The sample in 

his study is of considerable size, covering 23.6 million individuals (10% of country’s 

population) from 6.1 million households. He focuses on married children of the household 

head as this population accrues large portion in the census sample and matches precisely to 

children coresiding with their parents. He then calculates an index of patrilocality from the 

proportion of men among 881,000 coresiding married children aged below 50 to infer 

postnuptial residence by ethnicity. The reliability of this index can be verified by making 

comparisons with previous studies (Strouthes, 1993; Bargain, Loper, & Ziparo, 2018).18 

While kinship constitutes leading instrument in this study, I also use two other instruments 

to achieve overidentification and verify instrument validity. Specifically, these are: types of 

credit institutions available in the community and relative age between mother and father. 

The second instrument is measured by how many types of credit institutions available in the 

community where the household lives. There are 16 types of credit institutions being asked 

in the survey.19 A diversity of credit institutions in the community of residence provides 

greater options for women to obtain loans to set up business, accumulate assets and have 

earnings independently from their husbands (Varanasi, 2009). This position allows woman 

to get more involved in the household decision-making and negotiate with the husband about 

 
18 See Appendix 3.B and 3.C at the end of the chapter.  
19 Private commercial bank, cooperative, government/semi-government bank, agricultural bank, employer, 

landlord, store owner, non-government organisation, neighbourhood association, saving lottery, small farmers 

group, money lender, office, pawnshop, non-bank financial institution and other. 
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her preferences. This is in particular relevant given that women in Indonesia are allowed to 

have and manage their own business after marriage (Beegle, Frankenberg, & Thomas, 2001). 

The third instrument is measured by the ratio between mother’s age and father’s age denoted 

in percentage. This ratio of spousal age measures how well each couple can do in the marriage 

market (McElroy, 1990). If the woman or wife is younger than the husband then she is likely 

to have less bargaining power (Reggio, 2011). This is because age confers authority in many 

cultures where an elderly person is respected (Yue & Ng, 1999). Besides, age might reflect 

life experience each couple brings to the marriage. Thus, the older the wives, they would 

likely have greater influence upon decision-making, which in turn would likely lead to 

positive outcomes for their children (Chari, Heath, Maertens, & Fatima, 2017). 

3.3.4. Measure of Child Stunting 

This study uses data in the IFLS on children aged zero to five years old to measure children’s 

nutritional status. Nutritional status of children has been widely assessed by anthropometric 

measures through the use of z-score which specifies a number of standard deviations below 

or above the reference median value. The anthropometric approach uses information related 

to children’s height, weight and age to form three main indicators of child nutritional status; 

height-for-age (stunting), weight-for-age (underweight) and weight-for-height 

(underweight). Compared with other two measures, stunting is less sensitive to seasonal 

variation such as short-term changes and temporary food shortages (Svedberg, 1987). Hence, 

I measure the nutritional status as a z-score of height-for-age (HAZ). The HAZ score is 

selected as an indicator for child health since it indicates long-term health and nutritional 

deprivation (Mosley & Chen, 1984). It is calculated based on children from a diverse 

selection of countries in the 2006 World Health Organization (WHO) reference population20, 

as follows: 

HAZ-score = (xi – xmedian)/σ
x ,   (3.14) 

where xi denotes height of child i, while xmedian and σx denote respectively the median height 

and standard deviation from the reference population with similar age and gender. The z-

score indicates by how many standard deviations a child’s height deviates from the average 

 
20 Brazil, India, Ghana, Oman, Norway and the USA. 
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child’s height of similar age and gender in the reference population of well-nourished 

children. The more negative the score, the more undernourished the child is compared to the 

reference. A z-score of 0 indicates the median of the reference population, and z-scores 

smaller than -2 are considered as an indicator for stunting. It is a common norm to adopt this 

cut-off based on the WHO growth standard for children aged zero to five. All of computed 

z-scores in this study are within the range -6 and 6, which the WHO suggests as plausible 

range. 

3.3.5. Econometric Specifications 

This study estimates the effect of women’s bargaining power on child anthropometric 

measure for stunting using ordinary least squares (OLS) methods. HAZij denotes height-for-

age z-score of each child j in household i. Wi represents mothers’ bargaining power of 

respective child j in the household i. Xi contains a set of variables including child attributes, 

parental controls, as well as household and location characteristics. β is the parameter of 

interest in this study which captures the effect of women’s bargaining power on child 

stunting. The main hypothesis is that higher bargaining power of the mother improves the 

HAZ-score of the child (β > 0). Since two or more children are likely to live in the same 

household with similar biological parents, the Gaussian error terms, uij, corresponding to 

different children within the same household i may be correlated. Cameron, Gelbach, & 

Miller (2011) suggest standard errors clustering at the highest level of aggregation to draw 

inferences that are robust to intra-cluster correlations. Thus, the equation below is estimated 

by allowing for clustered standard errors within the household as the highest level of 

aggregation. 

HAZij = α + βWi + γXi + uij.     (3.15) 

However, as previously discussed, women’s bargaining power can be endogenous. If it is 

exogenous, the OLS estimation of equation (3.15) results in a consistent estimate of β. 

Otherwise, the bargaining power coefficient is biased and inconsistent to the extent that the 

unobservable variable in the error term influence child anthropometric score and is correlated 

with bargaining power. To account for endogeneity concerns, the use of instrumental 

variables (IV) is the most common method to deal with endogeneity of bargaining power. 

Following previous studies (Lepine & Strobl, 2013; Salawu, Rufai, Salman, & Ogunniyi, 
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2020; Afoakwah, Deng, & Onur, 2020), I adopt the two-stage least square (2SLS) regression 

to deal with potential endogeneity of bargaining power measure. The general principle of the 

IV-2SLS approach is to use instrumental variables that are not correlated with the error term 

to estimate the parameters. 

To identify women’s bargaining power, I use three instruments as discussed in the previous 

section: (i) degree of patrilocality of women’s ethnic group, (ii) types of credit institutions 

available in the community, and (iii) relative age between mother and father. These three 

instruments need to be correlated with women’s bargaining power but are unlikely to have 

any impact on child anthropometric measure. It is expected that higher degree of patrilocality 

is associated with lower women’s bargaining power in the household. More types of credit 

institutions in the community are expected to have a positive association with women’s 

bargaining power, while a higher relative age of the women to their husbands would increase 

their bargaining power. For an endogenous bargaining power regressor, the IV-2SLS model 

can be formally expressed as follows: 

Wi = θ + λXi + ϕZi + vi    (3.16)  

where Xi is a set of exogenous variables and Zi is a set of instruments satisfying the two 

requirements of instrument relevance and instrument exogeneity. For these instruments to be 

valid and feasible, variation in the instrumented variable, Wi, must be correlated with the 

instruments, Zi, and the instruments must satisfy the exclusion restriction, implying that the 

instruments should not affect the outcome variable, HAZij, other than through its effect on 

Wi. Consistent estimation is based on the assumption that uij, vi are independently and 

identically distributed multivariate normal. However, since estimates are carried out at the 

child level and there are several children in the same household, the error term might not be 

independently and identically distributed. Hence, in the case that this assumption is 

potentially not satisfied, it is advisable to use clustered standard errors as well in the IV-2SLS 

estimation to account for lack of independence (Maddala, 1983). 

In order to examine whether the instruments are used for bargaining power are valid and 

relevant, several tests are conducted for the instrumental variables. The first one is the 

Hausman test to check whether women’s bargaining power is endogenous in the regression. 

Next, an F-test of the excluded instrument is performed to inspect whether the three 
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instruments are highly correlated with women’s bargaining power. Finally, an over-

identification test is carried out using the Hansen test to verify instrument validity. Instrument 

validity is verified if the null hypothesis of the over-identified restrictions cannot be rejected.  

 

3.4. Results and Discussion 

3.4.1. Descriptive Statistics 

The survey used in this study includes a nationally representative sample of 2,713 children 

aged 0 to 59 months (less than 5 years old) whose mother is available for interview and who 

has reliable data for all the variables required. Table 3.1 presents data on the nutritional status 

of the children. The total prevalence of stunting is 34.8%. Although stunting is higher for 

male children than female, the difference is not statistically significant. The HAZ-score 

shows a similar pattern. The difference is shown to be not statistically significant. 

Table 3. 1: Summary Statistics of Stunted Child by Gender 

 
All  

(N=2713)  

Male 

(N=1411)  

Female 

(N=1302)  

Diff  

(t-test) 

HAZ score  -1.407  -1.434  -1.377  -0.057 

  (1.482)  (1.467)  (1.497)  (0.057) 

Stunted child  0.348  0.356  0.338  -0.019 

  (0.477)  (0.479)  (0.473)  (0.018) 

Source: Own calculation using IFLS-5 data 

As previously mentioned, while assessing the factors affecting child nutrition, women’s 

bargaining power has been found to be noteworthy. Table 3.2 reports the decision-making 

autonomy enjoyed by women in the sample. There are thirteen domains of household 

decision making in four main categories classified by whether the woman is a sole decision 

maker or at least participated in decision-making in conjunction with other household 

members. Table 3.2 shows that 14.2% of the women are sole deciders in child related issues 

while only 5.6%, 3.8% and 5.2% of the women are sole deciders in the economic, physical 

autonomy and spousal matters, respectively. However, if we allow for decision making with 

other members of household, the corresponding proportions increase significantly to 79%, 

63%, 56%, and 32%, respectively.     
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Table 3. 2: Summary of Indicators used in Women’s Bargaining Power 

Component  Joint (%) Sole (%) 

Personal and child-related autonomy    

Own clothes 90.8 73.8 

Children’s clothes 92.9 61.9 

Children’s education 88.0 20.3 

Children’s health 92.6 22.4 

All 79.2 14.2 

Economic autonomy   

Expenditure on food 87.2 65.9 

Food choice 91.1 72.6 

Routine purchases 89.2 73.7 

Large purchases 78.8 12.2 

Gifts for parties 88.1 24.1 

All 63.0 5.6 

Physical autonomy   

Time spent socialising 88.6 47.1 

Labour force participation 60.6 6.2 

All 56.0 3.8 

Power over the spouse   

Spouse’s clothes 68.6 42.0 

Socialising time for husband 43.1 9.4 

All 32.3 5.2 

Observations 2,713 2,713 

Source: Own calculations using IFLS-5 data 

Although women seem to be less leading in household decision-making as sole deciders, 

there is more participation of women in issues related to their personal matters. For instance, 

more than 70% of the women enjoy decision-making authority with respect to their clothes 

regardless of whether they are sole deciders or make their decisions jointly with other co-

resident household members. In the matter of household expenses, women enjoy higher 

autonomy in the expenditure on food, choice of food, children’s clothes, and other small 

purchases related to routine expenditure. On the other hand, it is still the husbands who play 

more significant role in large expenditures and child-related expenses (other than clothes) as 

well as in socialising time for themselves. Women enjoy higher autonomy in these domains 

only if they are not sole decision makers and make decisions together with other household 

members. 
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Table 3.3 provides the summary statistics of relevant variables for this study. The sample 

mean of women’s bargaining power index is 78.3 for decisions taken jointly with other 

household members. This number is far greater than that of women’s bargaining power index 

for sole decider, which is 38.1. I include child indicators such as age, gender and eldest child 

in the model since children’s own attributes are found to be important determinants of child’s 

nutrition in previous literature (Lepine & Strobl, 2013). 52% of the sample children are boys. 

Around 37% of the sample are the eldest child, while the average age of children is 31 months 

(around 2.5 years old). 

With regard to parental characteristics, I include a number of controls, such as parental age 

and education attainment as measured by the number of completed years of education. Age 

ranges from 16 to 54 and 18 to 65 years for mother and father, respectively. Mother is 

younger than father, the age ratio being around 0.89 on average. Typically, both mother and 

father would have completed secondary schools as the mandatory education level in 

Indonesia. I also include height of both parents to capture current health status and account 

for genetic effect given the possibility that stunting could be cross-generational. The average 

height of the mother is around 152 cm, while it is 163 cm for the father. 

In addition to parental attributes, I include some measures of wealth and a range of household 

variables. The average worth of household assets is IDR 128 million (USD 10,300). This 

figure is calculated from total value of the house (whether occupied or not), together with 

land, poultry, livestock, trees, vehicles, household appliances, furniture, savings, receivables, 

jewellery and other assets. With regard to sanitation, the majority of households have their 

own toilet and have access to drinking water (83% and 94% respectively). However, only 

36% of the households dispose of their garbage in a bin collected by sanitation service 

implying that the remainder still burn their garbage or dispose in the river, in the yards, in 

pits, or some remote places. Around 93% and 62% of households own television and 

refrigerator, respectively. 

Finally, in order to control for external factors and community attributes, I include variables 

related to location, whether a household lives in urban area, in a particular geographical 

region or with access to certain facilities, such as access to internet, electricity and health 

centre. Location characteristics is important factor that influences health, potentially through 

spatial differences in access to health services and food availability (Suryadarma, Widyanti, 
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Suryahadi, & Sumarto, 2006). Almost 100% of the households already have access to 

electricity, while only less than half have access to internet. Around 87% of the households 

live in a community with access to health centres. 59% of the sample live in urban areas, 

while almost half concentrate in Java. In relation to instrumental variables, the degree of 

patrilocality for particular ethnic group varies from 33 to 86. There are two types of credit 

institutions on average in the community where the household lives. 

Table 3. 3: Key Summary Statistics 

Variable Mean Std. Dev. Min Max 

Bargaining power index (joint) 78.30 18.08 0 100 

   Normalised  0 1 -4.33 1.20 

Bargaining power index (sole) 38.11 21.16 0 100 

Normalised 0 1 -1.80 2.93 

Child attributes     

Age (month) 30.73 17.22 0.1 60 

Gender 0.52 0.50 0 1 

Eldest child 0.37 0.48 0 1 

Parental characteristics     

Father’s age (years old) 34.85 6.56 18 65 

Mother’s age (years old) 30.71 5.86 16 54 

Father's height (cm) 163.3 6.10 128.5 198 

Mother’s height (cm) 151.6 5.26 132.8 174.5 

Father's education (years) 9.98 3.72 0 21 

Mother’s education (years) 10.07 3.54 0 20 

Household attributes     

Having private toilet 0.83 0.38 0 1 

Clean water 0.94 0.23 0 1 

Garbage system 0.36 0.48 0 1 

Owning television 0.93 0.26 0 1 

Owning fridge 0.62 0.49 0 1 

Total assets (million IDR) 128.0 203.0 0 2,120 

Location characteristics     

Urban 0.59 0.49 0 1 

Java 0.49 0.50 0 1 

Access to internet 0.45 0.50 0 1 

Access to electricity 0.99 0.08 0 1 

Access to health post 0.87 0.34 0 1 

Instrumental variable     

Patrilocality Index 52.24 9.94 33 86 

Types of credit institution 1.97 1.54 0 14 

Relative age (mother to father) 88.77 11.54 45.1 164 

Source: Own calculations using IFLS-5 data 
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3.4.2. Empirical Results 

First, OLS model is estimated for children’s HAZ-score without aggregating the decision-

making variables. This is to identify which specific domains of decision-making that matter 

the most for child nutrition. This is important since different domains of women’s bargaining 

power may influence child nutrition to different extents. Table 3.4 compares the estimation 

results for child nutrition according to whether the decision-making lies solely with a mother 

or a mother in conjunction with other household members. All the domains of household 

decision making are included without aggregation.  

The estimation results using definition of the woman as a sole decision maker are different 

from using decision-making in conjunction with other household members. After controlling 

for a set of controls, none of the decision-making variables do not seem to be statistically 

associated with child nutrition when mothers act as a sole decider. One possible explanation 

for this could be that most Indonesian mothers have fairly low autonomy as a sole decision 

maker, hence their variability may not be sufficiently strong to exhibit an association with 

child nutrition. This leads the results to be more obvious when bargaining power is defined 

as decisions made in conjunction with others.  

So far, there are four domains of household decision-making associated with child nutrition. 

Mothers having a say in child education and large purchases are negatively associated with 

child nutrition. However, it might be not possible to unveil what underlies this negative 

association. The positive association with child’s HAZ-score is found in mothers’ 

participation in the decision-making for food expenditure. This is not surprising given that 

mother’s voice would affect child nutrition directly through increase in food spending since 

they are usually in charge of kitchen related matters. Mothers’ involvement in the decision 

of labour market participation is another important factor that is associated with child 

nutrition improvement. This is possibly because labour market participation provides them 

with independent income, which in turn can be spent for child nutrition. 
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Table 3. 4: OLS estimates without aggregated measure of bargaining power 

Dependent variable:  

Child’s HAZ-score 

Joint Sole 

Coef. 95% CI Coef. 95% CI 

Bargaining power     

Own clothes 0.147 [-0.069 -0.362] -0.008 [-0.153 0.138] 

Children's clothes 0.069 [-0.168 0.305] 0.072 [-0.074 0.217] 

Children's education -0.198** [-0.387 -0.008] -0.008 [-0.181 0.165] 

Children's health 0.187 [-0.040 0.413] -0.105 [-0.269 0.059] 

Expenditure on food 0.241** [0.054 0.428] 0.094 [-0.035 0.223] 

Food choice -0.125 [-0.333 0.082] 0.082 [-0.057 0.220] 

Routine purchases -0.056 [-0.263 0.151] 0.007 [-.0.137 0.152] 

Large purchases -0.123* [-0.265 0.018] 0.037 [-0.136 0.210] 

Gifts for parties -0.072 [-0.249 0.105] -0.037 [-0.168 0.094] 

Time spent socializing 0.013 [-0.155 0.181] -0.065 [-0.171 0.041] 

Labour force participation 0.11* [-0.006 0.217] 0.100 [-0.112 0.311] 

Spouse's clothes 0.029 [-0.088 0.147] -0.007 [-0.130 0.115] 

Socialising time for husband -0.059 [-0.167 0.050] -0.080 [-0.259 0.099] 

Child controls YES  YES  

Parental controls YES  YES  

Household controls YES  YES  

Location controls YES  YES  

Observations 2,713  2,713  

R2 0.191  0.188  
Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence 

intervals in brackets. 

Child controls include age, age square, male, eldest child; parental controls include father’s 

age, height & education, mother’s age, height & education; household controls include private 

toilet, clean water, garbage system, television, fridge, log assets; location controls include 

urban, Java, internet, electricity, health post 

Table 3.5 presents the results for aggregate measure of women’s bargaining power when 

they contribute towards making decision jointly with others in comparison with taking the 

decision alone. The OLS estimates suggest no statistical association between women’s 

bargaining power and child nutrition. No significant effect was also found in the IV-2SLS 

estimation when women decide alone. This result is somewhat problematic due to weak 

instrument issue.  

On the other hand, when IV-2SLS is applied to child nutrition estimation for joint decision-

making model, measure of women’s bargaining power becomes statistically significant at the 

5% level. The endogeneity test assures that the bargaining power measure is exogenous can 

be rejected. It is estimated that for every one standard deviation increase in women’s 

bargaining power, the HAZ-score of the children increases by 0.5 standard deviation.21 This 

result seems to support previous findings in other developing countries, such as in rural India 

 
21 These results are qualitatively similar if provinces are controlled to account for regional heterogeneity, 

replacing a dummy variable of Java. See Appendix 3.D for further details. 
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(Imai, Annim, Kulkarni, & Gaiha, 2014) and rural Nigeria (Salawu, Rufai, Salman, & 

Ogunniyi, 2020). Moreover, this result complements the existing literature, highlighting that 

policies aimed at women empowerment will improve children’s health outcome so long as 

women make decision jointly with others and not act as an autonomous decision maker. 

Table 3. 5: Estimates for women’s bargaining power and child health outcome 

Dependent variable: 

Child’s HAZ-score 

Joint Sole 

OLS IV-2SLS OLS IV-2SLS 

Bargaining index (normalised) 0.021 0.500** 0.014 -0.125 

 [-0.033 0.077] [0.059 0.940] [-0.040 0.068] [-1.178 0.928] 

Child attributes     

Age -0.076*** -0.078*** -0.076*** -0.075*** 

 [-0.089 -0.062] [-0.091 -0.064] [-0.090 -0.063] [-0.091 -0.059] 

Age squared 0.001*** 0.001*** 0.001*** 0.001*** 

 [0.000 0.001] [0.000 0.001} [0.000 0.001] [0.001 0.001] 

Male -0.076 -0.069 -0.076 -0.081 

 [-0.178 0.026] [-0.177 0.039] [-0.178 0.027] [-0.190 0.028] 

Eldest child 0.173*** 0.169** 0.175*** 0.161* 

 [0.053 0.294] [0.042 0296] [0.054 0.296] [-0.003 0.325] 

Parental attributes     

Father's age 0.015*** 0.011** 0.015*** 0.015*** 

 [0.005 0.024] [0.000 0.022] [0.005 0.024] [0.005 0.026] 

Father's height 0.053*** 0.055*** 0.053*** 0.053*** 

 [0.044 0.062] [0.045 0.066] [0.044 0.062] [0.042 0.066] 

Father's education -0.002 0.002 -0.002 -0.004 

 [-0.021 0.016] [-0.018 0.022] [-0.021 0.016] [-0.027 0.019] 

Mother's height 0.055*** 0.053*** 0.055*** 0.056*** 

 [0.045 0.065] [0.042 0.064] [0.045 0.065] [0.044 0.068] 

Mother's education 0.014 -0.012 0.016* 0.014 

 [-0.004 0.033] [-0.043 0.019] [-0.003 0.034] [-0.007 0.035] 

Household attributes     

Private toilet 0.212*** 0.187** 0.213*** 0.207*** 

 [0.073 0.350] [0.034 0.339] [0.075 0.352] [0.058 0.355] 

Drinkable water 0.270*** 0.260** 0.267** 0.297* 

 [0.056 0.484] [0.025 0.495] [0.054 0.481] [-0.009 0.602] 

Garbage system 0.121* 0.053 0.124* 0.122* 

 [-0.007 0.248] [-0.097 0.202] [-0.003 0.251] [-0.007 0.250] 

Television 0.051 0.106 0.049 0.047 

 [-0.156 0.259] [-0.115 0.326] [-0.159 0.257] [-0.160 0.254] 

Fridge 0.047 0.026 0.047 0.053 

 [-0.076 0.169] [-0.106 0.158] [-0.075 0.170] [-0.079 0.185] 

Log assets 0.008 0.011 0.008 0.007 

 [-0.027 0.042] [-0.026 0.048] [-0.027 0.042] [-0.029 0.043] 
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Location characteristics     

Urban 0.067 0.126 0.065 0.059 

 [-0.051 0.185] [-0.012 0.263] [-0.053 0.182] [-0.066 0.184] 

Java 0.037 0.079 0.034 0.040 

 [-0.072 0.145] [-0.043 0.200] [-0.074 0.142] [-0.079 0.160] 

Internet 0.032 0.048 0.033 0.020 

 [-0.103 0.167] [-0.096 0.191] [-0.103 0.168] [-0.149 0.188] 

Electricity 0.009 0.013 0.006 0.027 

 [-0.424 0.441] [-0.472 0.498] [-0.428 0.441] [-0.436 0.490] 

Health post 0.011 -0.027 0.012 0.020 

 [-0.142 0.165] [-0.193 0.140] [-0.142 0.166] [-0.140 0.180] 

Constant -18.90*** -18.60*** -18.88*** -19.20*** 

 [-20.98 -16.81] [-20.86 -16.34] [-20.97 -16.79] [-22.46 -15.93] 

Instruments for bargaining     

Patrilocality Index  -0.009***  -0.004 

  [-0.014 -0.004]  [-0.008 0.000] 

Type of credit institutions  0.030**  -0.018 

  [0.005 0.055]  [-0045 0.009] 

Relative age of parents  0.008***  -0.001 

  [0.004 0.012]  [-0.005 0.003] 

Endogeneity test  5.269**  0.068 

F-stat of excluded instruments  10.43***  1.82 

Hansen J-statistic  1.405  6.856** 

Observations 2,713 2,713 2,713 2,713 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively.  

95% confidence intervals in brackets. 
 

Table 3.5 also presents the result of the first stage of IV-2SLS estimation. In the first stage, 

the result shows that the patrilocality index as an instrument is statistically significant at the 

1% level, implying that ethnic groups with higher degree of patrilocality is associated with 

reduced women’s bargaining power in the household. This is in line with anthropological 

literature that patrilocality is associated with lower intrahousehold decision-making power 

for the wife. Women living patrilocally would experience less bargaining power within 

marriage due to weaker outside options to marriage (absence of relatives and intrafamilial 

bonds). Having more types of credit institutions in the community is significantly associated 

with higher bargaining power of the wives at 5% level. The wives’ option to take out loans 

empowers them to start businesses and accumulate earnings independently from their 

husbands. This would allow the wives to participate in the household decision-making and 

enhance bargaining power relative to their husbands. Moreover, women with higher age 
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relative to their husbands enjoy more bargaining power in the decision making at 1% level 

of significance. These instruments are validated by specification tests discussed later. 

Instrument validity is verified by the failure to reject the null hypothesis of over-identifying 

restrictions test. The Hansen J-statistic indicates that the joint null hypothesis of all 

instruments not correlated with the error term cannot be rejected, thereby supporting the 

validity of instruments. The results for weak instruments tests are also reported. The F-test 

of excluded instruments suggests that the all instruments are relevant and support a claim 

about the adequate power of the instruments. There is substantial endogeneity in bargaining 

power and all the instrumental variables adequately account for this issue. As a result, there 

is statistical evidence of significant impact of women’s bargaining power on child nutrition. 

Although not the primary concern of this study, the estimation results also underline other 

pivotal determinants of child stunting. It can be inferred that some individual characteristics 

of children and parents also play a significant role in determining child nutrition. The age of 

the child is found to be negative and significant with quadratic positive and significant 

influence in anthropometric health measures of children at 1% level. This implies that older 

children tend to have lower health outcome due to accumulation of health problems and 

higher nutritional requirement as they grow.  

The results also show that child’s gender is not significant; that is, there is no significant 

difference between boys and girls in terms of HAZ-score. Being a firstborn child positively 

affects child health outcome, which indicates that allocated resources relative to siblings 

diminish with birth order (Gupta, 1990). This is because household resource allocation had 

to deal with a trade-off between efficiency and equity, especially in resource constrained 

households. Parents would be more concerned toward children with greater expected value 

of health outcome, which are earlier-born children, as they will have survived for longer. 

This will be discussed in detail whether earlier born child benefits more from higher mother’s 

bargaining power. 

Parental genetics are shown to be positively associated with child HAZ-score. A unit increase 

in the height of father and mother increases HAZ-score by 0.01 and 0.05 of standard 

deviation, respectively. Together, age of the father can positively influence child health 

outcome since experience and information about childcare and nutrition may be lacking in 
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young parents (Lepine & Strobl, 2013). Surprisingly, parental education is not significant, 

indicating that there is no ameliorated impact of parents’ education on nutritional measure of 

the children. This finding appears to support previous research that highly ambitious 

education targets only bring about modest declines in stunting rates in high-burden countries 

(Alderman & Headey, 2017). This could also be taken to imply that education could have 

been more impactful for child nutrition if education curriculum focused on health and 

nutritional contents (Glewwe, 1999). However, full consideration of this issue is beyond the 

scope of this study.  

Among other household and community characteristics, access to drinking water and having 

toilet facilities at home are the only significant variables and found to have a positive effect 

on child health outcome. This result is as expected given that water and sanitation are vital 

commodities for daily activities such as hygienic matters. On the contrary, wealth as proxied 

by total value of assets and owning household appliances does not have significant effect on 

children’s HAZ-score. Likewise, location characteristics do not seem to have any statistical 

association with HAZ-score of the child. 

3.4.3. Heterogeneity Analysis 

Since the effect of women’s bargaining power on child’s health outcome is only significant 

when mothers jointly make decisions with other household members, further analysis focuses 

on this definition of bargaining power as preferred estimates. Concerning heterogeneity of 

the effects of mother’s bargaining power on child health outcome, this study investigates 

whether the results vary by some different characteristics of the child.  

First, the analysis focuses on the children’s rank in the household. Table 3.6 shows that 

women’s bargaining power has no significant association with child stunting regardless of 

the birth order of the child in the OLS specification. Based on the IV-2SLS estimates, it can 

be seen that women’s bargaining power increases the HAZ-score for firstborn child although 

it is only significant at 10% level. A one standard deviation increase in women’s bargaining 

power measure is related to 0.77 standard deviation increase in firstborn child’s HAZ-score. 

This implies that women pay more attention to the nutrition of their firstborn child. It is 

perhaps due to the expectation that the firstborn child would help parents in supporting family 

earnings and taking care of the younger children (Makepeace & Pal, 2008). On the other 
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hand, no statistically significant association was found between women’s bargaining power 

and children’s anthropometric score for second or higher order child in the IV-2SLS 

estimates. 

Table 3. 6: Birth order analysis of women’s bargaining power and child health outcome 

Dependent variable: 

Child’s HAZ-score 

Firstborn Second ≤ 

OLS IV-2SLS OLS IV-2SLS 

Bargaining index (normalised) 0.255 0.768** -0.002 0.225 

 [-0.037 0.141] [0.040 1.496] [-0.070 0.067] [-0.029 0.737] 

Instrument for bargaining     

Patrilocality Index  -0.009**  -0.009*** 

  [-0.017 -0.001]  [-0.015 -0.003] 

Type of credit institutions  0.028  0.031* 

  [-0.009 0.064]  [-0.001 0.064] 

Relative age of parents  0.007***  0.008*** 

  [0.003 0.012]  [0.003 0.013] 

Endogeneity test  4.760**  0.784 

F-stat of excluded instruments  5.28***  6.65*** 

Hansen J-statistic  0.512  1.216 

Observations 1,001 1,001 1,712 1,712 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; marginal effect; 95% confidence 

intervals in brackets. 
Control variables include child’s age and age squared, gender, father’s age, father’s height, father’s education, 

mother’s height, mother’s education, household size, private toilet, drinkable water, garbage system, 

television, fridge, log assets, urban, living in Java, internet, electricity and health post. 
 

It is also interesting to investigate in greater detail the effect of women’s bargaining power 

segregated by gender of the child. Mothers might have a particular preference for nutrition 

when they have male children (sons) or female children (daughters). This might be because 

of the existing sociocultural norms and the expected differences in labour market returns by 

gender (Attanasio, Meghir, Nix, & Salvati, 2017). 

Table 3.7 presents the results of women’s bargaining power and child stunting by gender, 

where the sample is split into boys and girls. There is no significant association between 

women’s bargaining power on nutrition for girls in both OLS and IV-2SLS estimates. 

Interestingly, the IV-2SLS estimation confirms that boys seem to benefit from greater 

bargaining power of the mothers. The marginal estimate suggests that the anthropometric 

measure of height-for-age increases by 0.78 standard deviation for a one standard deviation 

increase in their mother’s bargaining power. This result indicates potential gender bias related 

to child nutrition. This may be related to differences in intra-household resource sharing and 
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parents inclined to invest in children with greater potential returns. In particular, in 

developing country contexts it is expected that sons may work in the labour market and 

support their parents financially while daughters may marry and follow their husbands, 

leaving the parents with no returns.  

While the differences in preference over particular child gender have been caused by several 

factors, it is obvious that the economic and social value attributed to either girls or boys in 

different societies is pivotal. Thus, in order to minimise this potential gender bias, it is 

necessary to give awareness to the people about the equal importance of male and female 

children. 

Table 3. 7: Estimates for women’s bargaining power and child health outcome by gender 

Dependent variable: 

Child’s HAZ-score 

Son Daughter 

OLS IV-2SLS OLS IV-2SLS 

Bargaining index (normalised) 0.063 0.776** -0.030 0.248 

 [-0.013 0.140] [0.122 1.431] [-0.107 0.047] [-0.331 0.827] 

Instrument for bargaining     

Patrilocality Index  -0.007**  -0.011*** 

  [-0.013 -0.000]  [-0.018 -0.003] 

Type of credit institutions  0.032*  0.030* 

  [-0.004 0.068]  [-0.005 0.064] 

Relative age of parents  0.009***  0.006** 

  [0.004 0.015]  [0.001 0.011] 

Endogeneity test  6.303**  0.891 

F-stat of excluded instruments  6.35***  4.61*** 

Hansen J-statistic  0.997  0.102 

Observations 1,411 1,411 1,302 1,302 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; marginal effect; 95% confidence 

intervals in brackets. 
Control variables include child’s age and age squared, gender, father’s age, father’s height, father’s education, 

mother’s height, mother’s education, household size, private toilet, drinkable water, garbage system, 

television, fridge, log assets, urban, living in Java, internet, electricity and health post. 

 

Next, I divide the sample by comparing settings in which women’s bargaining power is 

potential to vary. Given that seclusion of women is common in Muslim culture 

(Caldwell, 1986), I compare Muslim sample with non-Muslim sample. This comparison 

is in particular relevant for Indonesian context as a predominantly Muslim country and 

also allows us to assess whether the impact of women’s bargaining power varies with 

religion.  
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As seen in the Table 3.8, the IV-2SLS estimation suggest that women’s bargaining power 

significantly improves child health outcome. A one standard deviation increase in women’s 

bargaining power measure increases the HAZ-score by 0.95 standard deviation. On the 

contrary, no significant association is found for non-Muslim sample both in OLS and IV-

2SLS estimation. This is possibly due to a limited number of non-Muslim sample, which 

only accounts for 11% of total sample, hence the variation in women’s bargaining power is 

not powerful enough to influence children’s HAZ-score. 

Table 3. 8: Estimates for women’s bargaining power and child health outcome by religion 

Dependent variable: 
Child’s HAZ-score 

Muslim Non-Muslim 

OLS IV-2SLS OLS IV-2SLS 

Bargaining index (normalised) 0.014 0.954** 0.107 0.142 

 [-0.045 0.072] [0.152 1.756] [-0.052 0.266] (-0.277 0.561] 

Instrument for bargaining     

Patrilocality Index  -0.002  -0.028*** 

  [-0.010 0.006]  [-0.041 -0.015] 

Type of credit institutions  0.037***  -0.010 

  [0.011 0.063]  [-0.076 0.055] 

Relative age of parents  0.006***  0.014** 

  [0.003 0.010]  [0.003 0.025] 

Endogeneity test  7.626***  0.032 

F-stat of excluded instruments  6.20***  8.12*** 

Hansen J-statistics  0.649  2.044 

Observations 2,407 2,407 306 306 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; marginal effect; 95% confidence 

intervals in brackets. 
Control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, 

father’s education, mother’s height, mother’s education, household size, private toilet, drinkable water, 

garbage system, television, fridge, log assets, urban, living in Java, internet, electricity, and health post. 

 

Furthermore, I investigate whether sex preference exists in Muslim sample. According 

to traditional principles of Islamic inheritance in Indonesia, family wealth is particularly 

passed on the male line, particularly within a nuclear family. Besides, as explained 

earlier, parents may favour sons over daughters due to higher perceived net value 

(Carranza, 2012). Sons can help their parents in the farm and participate in labour 

market, while daughters are expected to leave their parents’ houses upon marriage. 

Table 3.9 presents the gender effect of women’s bargaining power on child’s health 

outcome in Muslim sample. Based on the OLS and IV-2SLS estimates, women’s 

bargaining power is statistically significant only in boy sample. An increase in women’s 

bargaining power measure improves the HAZ-score of the son but no effects on that of 
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daughter, indicating mother’s preference over son in Muslim families. This finding is in 

contrast with Muslims in India where they have lower degree of son preference 

(Bhalotra, Valente, & van Soest, 2010). This is possibly because different characteristics 

of Muslims as a minor religion in India, which might be less stringent in enforcing 

Islamic principles. 

Table 3. 9: Estimates for women’s bargaining power and child health outcome in Muslim 

sample 

Dependent variable: 

Child’s HAZ-score 

Muslim son Muslim daughter 

OLS IV-2SLS OLS IV-2SLS 

Bargaining index (normalised) 0.078* 1.060** -0.062 0.480 

 [-0.005 0.161] [0.164 1.956] [-0.143 0.019] [-0.776 1.735] 

Instrument for bargaining     

Patrilocality Index  0.002  -0.007 

  [-0.007 0.012]  [-0.019 0.004] 

Type of credit institutions  0.053***  0.019 

  [0.018 0.089]  [-0.017 0.056] 

Relative age of parents  0.007**  0.005** 

  [0.001 0.013]  [0.000 0.010] 

Endogeneity test  6.846  0.802 

F-stat of excluded instruments  4.88***  2.17* 

Hansen J-statistics  0.865  0.513 

Observations 1,244 1,244 1,163 1,163 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; marginal effect; 95% confidence 

intervals in brackets. 
Control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, 

father’s education, mother’s height, mother’s education, household size, private toilet, drinkable water, 

garbage system, television, fridge, log assets, urban, living in Java, internet, electricity, and health post. 

Finally, the heterogeneity analysis is performed on the basis of where the households live. 

There is a wide regional variation of gender norms prevailing in Indonesia (Guilmoto, 2015). 

Thus, residential areas (urban/rural residence) are used to split the sample to account for 

regional differences. Table 3.10 indicates that there are positive and significant effects of 

women’s bargaining power on child anthropometric indicator in both urban and rural sample. 

It also can be seen in the first-stage regression that patrilocality still plays an important role 

in determining women’s bargaining power in urban area, implying that urban families still 

follow and hold the social norms. Moreover, the link between women’s bargaining power 

and child health outcome is stronger for urban sample than rural sample. Possible explanation 

is that women’s bargaining power improves child health in urban area through better health 
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facilities and food availability. This result may indicate that spatial differences exist in 

Indonesia. 

Table 3. 10: Estimates for women’s bargaining power and child health outcome by localities 

Dependent variable: 

Child’s HAZ-score 

Urban Rural 

OLS IV-2SLS OLS IV-2SLS 

Bargaining index (normalised) 0.033 0.554** 0.009 0.515* 

 [-0.039 0.106] [0.010 1.099] [-0.074 0.092] [-0.086 1.115] 

Instrument for bargaining     

Patrilocality Index  -0.007**  -0.011** 

  [0.013 -0.002]  [-0.021 -0.001] 

Type of credit institutions  0.061***  -0.008 

  [0.029 0.093]  [-0.049 0.032] 

Relative age of parents  0.008***  0.008*** 

  [0.003 0.012]  [0.003 0.014] 

Endogeneity test  3.996**  3.495* 

F-stat of excluded instruments  9.57***  4.49*** 

Hansen J-statistics  0.291  1.105 

Observations 1,610 1,610 1,103 1,103 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; marginal effect; 95% confidence 

intervals in brackets. 
Control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, 

father’s education, mother’s height, mother’s education, household size, private toilet, drinkable water, 

garbage system, television, fridge, log assets, urban, living in Java, internet, electricity and health post. 

 

3.5. Robustness Checks 

In this section, I conduct sensitivity analyses to verify robustness of the research findings. 

With regard to different alternative definitions of mother’s bargaining power, I generate an 

index of mother’s bargaining power based on two alternative approaches: (i) from the 

responses of the fathers and (ii) the simple average of all categories in which mother 

participates in any household decision making. In relation to child stunting, I also replicate 

the model estimates by replacing HAZ-score with binary indicator of stunting to capture the 

likelihood of a child being stunted given any change in the mother’s bargaining power. These 

robustness checks are carried out using the definition of women’s bargaining power which 

involves joint decision-making in the household as a preferred benchmark. 
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3.5.1. Bargaining Index with Fathers’ Responses 

Since responses from the IFLS questionnaire regarding household decision making come 

from different members of the household, the perception may differ with regard to who 

makes decisions in specific categories. Thus, mother’s responses do not necessarily match 

up with the father’s response. Then, I create similar index using the father’s response and 

estimate the same model. Father’s responses can be conceptualised as indicating the degree 

of bargaining power the husband is willing to offer his wife (Chakraborty & De, 2011). A 

woman’s bargaining power is stronger when the husband acknowledges that his wife makes 

the decision in that respective category. On the contrary, women’s bargaining power is 

weaker if the husband thinks that he himself makes the decisions in that category. Table 3.11 

presents the results as estimated in the same way as before. The results are qualitatively 

similar to previous estimates in which there is no statistical evidence in OLS estimation, 

while greater bargaining power of the mother leads to higher child’s HAZ-score on IV-2SLS 

estimates although it is only significant at 10% level. 

Table 3. 11: Estimates for women’s bargaining power and child stunting using father’ 

responses 

Dependent variable: 

child stunting 

OLS IV-2SLS 

Coef. 95% CI Coef. 95% CI 

Bargaining index (normalised) -0.001 [-0.054 0.052] 0.615* [-0.002 1.231] 

Instruments for bargaining     

Patrilocality Index   -0.005** [-0.010 -0.000] 

Type of credit institutions   0.039*** [0.012 0.066] 

Relative age of parents   0.006*** [0.002 0.010] 

Endogeneity test   4.998**  

F-stat of excluded instruments   6.80***  

Hansen J-statistics   1.361  

Observations 2,713  2,713  

*, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, 

father’s education, mother’s height, mother’s education, household size, private toilet, drinkable water, 

garbage system, television, fridge, log assets, urban, living in Java, internet, electricity and health post. 

 

3.5.2. Bargaining Index with Simple Average of Categories 

As previously discussed, a more common approach in the literature on bargaining power is 

to work with proportion of categories in which a mother participates in the decision making 

(Jensen & Oster, 2009). Table 3.12 shows results from the estimation of similar models with 
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the bargaining power index calculated as simple average of categories in which the mother 

makes decision with other members. Again, the results remain qualitatively similar. Thus, it 

can be inferred that the association between greater bargaining power of the mother and 

higher anthropometric score of the child is robust to different measurements of the bargaining 

index. 

Table 3. 12: Estimates for women’s bargaining power and child health outcome using simple 

average of bargaining index 

Dependent variable: 

child stunting 

OLS IV-2SLS 

Coef. 95% CI Coef. 95% CI 

Bargaining index (normalised) 0.020 [-0.034 0.075] 0.476** [0.042 0.910] 

Instruments for bargaining     

Patrilocality Index   -0.009*** [-0.015 -0.004] 

Type of credit institutions   0.032*** [0.008 0.056] 

Relative age of parents   0.007*** [0.004 0.011] 

Endogeneity test   5.269**  

F-stat of excluded instruments   10.47***  

Hansen J-statistics   1.813  

Observations 2,713  2,713  

*, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, father’s 

education, mother’s height, mother’s education, household size, private toilet, drinkable water, garbage system, television, 

fridge, log assets, urban, living in Java, internet, electricity, and health post. 

 

3.5.3. Stunting Measure with Binary Indicator 

In this section, I examine whether the results are also robust to different specification of child 

stunting measure. Specifically, I consider the binary indicator of stunting where it takes the 

value 1 if a child’s HAZ score below -2 and zero otherwise. Therefore, a probit model can 

be used to measure the effect of women’s bargaining power on the propensity of a child being 

stunted. However, as discussed earlier, probit estimates are likely biased due to potential 

endogeneity of women’s bargaining power. To account for endogeneity, I use similar 

instruments and estimate the model with IV-Probit estimation technique. Basically, IV-probit 

fits probit model in which one or more of the regressors are endogenously determined 

(Newey, 1987). By default, it uses maximum likelihood estimation where endogenous 

variables are treated as linear functions of their instruments and other exogenous variables. 

Unlike instrumental variables linear probability model, this procedure makes it possible to 

predict outcomes between 0 and 1. 
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Table 3.13 reports the probit and IV-probit estimates after replicating the analysis with binary 

indicator of stunting as the dependent variable. The results are qualitatively similar but with 

opposite signs, as expected, since negative sign indicates better nutritional status (i.e. lower 

probability of stunting). The probit results show a negative effect of women’s bargaining 

power on the probability of child being stunted, yet this impact is not statistically significant. 

The IV-probit estimates, on the other hand, imply that women’s bargaining power has a 

negative and statistically significant impact upon child stunting. The marginal effect 

estimates that for every one standard deviation increase in women’s bargaining power the 

probability of the child being stunted decreases by 16.2 percentage points.  

Table 3. 13: Probit and IV-Probit estimates for women’s bargaining power and child stunting 

Dependent variable:  

Child being stunted 

Probit IV-Probit 

Marginal 

effect 
95% CI 

Marginal 

effect 
95% CI 

Bargaining index (normalised) -0.001 [-0.020 0.017] -0.162** [-0.317 -0.007] 

Instruments for bargaining     

Patrilocality Index   -0.009*** [-0.014 -0.004] 

Type of credit institutions   0.030** [0.005 0.055] 

Relative age of parents   0.008*** [0.004 0.012] 

Cragg-Donald F-statistic   13.92  

Kleibergen-Paap LM statistic   27.54***  

Hansen J-statistic   2.354  

Observations 2,713  2,713  

*, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 
Control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, 

father’s education, mother’s height, mother’s education, household size, private toilet, drinkable water, 

garbage system, television, fridge, log assets, urban, living in Java, internet, electricity and health post. 

Different from the case of models with continuous dependent variable, precise tests of 

instrument validity are not available for limited dependent variable models. In particular, this 

study relies on the over-identification test using the ivreg2 procedure developed by Baum, 

Schaffer, & Stillman (2003) as an attempt to test for instrument validity. The below part of 

Table 3.13 reports the instrument validity test. The Hansen J-statistic indicates that the joint 

null hypothesis of all instruments not correlated with the error term cannot be rejected, 

thereby supporting the validity of instruments.  

The results for weak instruments tests are also reported in Table 3.13. The Kleibergen-Paap 

LM statistic suggests that all the instruments are relevant and support a claim about the 

adequate power of the instruments. Furthermore, the Cragg-Donald F-statistic is 13.92 and 

exceeds the critical value of 13.91, which is associated with 5% maximum IV relative bias 
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(Stock & Yogo, 2005). This result implies that the instruments used for women’s bargaining 

power on child nutrition are strong. Thus, there is substantial endogeneity in bargaining 

power and all the instrumental variables have adequately accounted for this matter in the IV-

probit model. 

3.6. Conclusion 

Slow progress in reducing the high level of malnutrition can be detrimental to human capital 

development, especially in high-burden countries. The theoretical literature suggests that 

when the mothers have stronger preference for child outcomes than the fathers, an increase 

in bargaining power of the mother can benefit the child. However, empirical findings from 

low-middle income countries, especially in Southeast Asia, were missed. Adding to the 

literature on intra-household bargaining, this study investigates whether mother’s bargaining 

power improves children’s nutritional status in Indonesia. This study constructs a measure of 

mother’s bargaining power using principal component analysis applied to a set of survey 

questions on household decision making, while child’s anthropometric score of height-for-

age is taken as an indicator of stunting. Instrumental variable method is used to correct the 

potential endogeneity of mother’s bargaining power. The results suggest that the 

instruments—patrilocality index, type of credit institutions and relative age of the parents—

provide good explanation for mother’s bargaining power in the household. 

The most important finding in this study is that an increase in women’s bargaining power 

improves long term measures of child nutritional outcomes, such as lower prevalence of 

stunting and higher HAZ score. However, this impact is only apparent if women jointly make 

decisions with other household members. The significance of this effect is vanished if women 

make decision alone. This result may imply that women’s autonomy and involvement of 

household members in the decision-making appear in tandem with better child health 

outcome. Although this result is robust to different measures of bargaining power and child 

nutrition outcome, the findings may differ in other cultural settings depending on prevailing 

social norms. For instance, higher bargaining power of mothers in rural Senegal is associated 

with low investment of fathers in their wives and children, causing unfavourable child health 

outcomes (Lepine & Strobl, 2013). Furthermore, result in this study needs to be cautiously 

interpreted depending on the child characteristics.  
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More specifically, boys appear to be the main beneficiaries of greater bargaining power of 

the mothers with non-significant statistical evidence for girls’ nutrition outcomes. This 

difference in outcomes potentially arise from son preference and look more apparent in 

Muslim families. This implies that in addition to social norm, religion matters in household 

decision-making since it is found to influence gender preference over child. Firstborn child 

also benefits more from mothers’ bargaining power. This may indicate competition over 

resource and a particular preference over child rank with higher expectation set on the eldest 

child. Moreover, the effect of mothers’ bargaining power is stronger in children living in 

urban area. This result points out the regional difference in Indonesia where children in urban 

area benefit more from better healthcare and more dietary choices.    

In sum, the results have important policy implications. First, results show that women’s 

bargaining power has important influence on child nutrition. This is a significant and relevant 

finding indicating that policies that aim to increase women’s agency within their households 

may be effective since they can generate positive externalities towards children. Emphasis 

should be placed on improving the wellbeing of women in many facets, including decision-

making at the household level. However, I feel that a strategy to fight malnutrition through 

increase in women’s bargaining power should be complementary to nutrition policies. It also 

requires involvement and support from other household members rather than making women 

fully autonomous in the household.  

Second, policies related to increasing women’s bargaining power should account for 

variation in social norms. As seen from the importance of the instruments, matrilocal 

marriage promotes a change in rigid patriarchal mind set and can lead to better child nutrition 

outcomes. Third, providing more access to credit institution is pivotal to strengthen women’s 

bargaining position through an increase in outside options which in turn reduces the 

prevalence of child stunting.  

Fourth, since the results indicate mothers’ preference over the son in terms of nutrition, 

greater bargaining power of the mothers may not accelerate gender transition in the 

development process. This might be due to the notion that son and daughter compete for 

resources within the household and son obtains more, even when the mother has greater 

bargaining power in the household decision making. Therefore, any development policy such 

as gender-targeted transfers should address the effectiveness of such policy and different 



89 
 

implications for boys and girls by considering cultural factor such as religion. Fifth, policies 

aimed at enhancing women empowerment should be accompanied with better health 

facilities and access to food availability. Otherwise, it may be less effective in improving 

child nutrition. 

Sixth, the estimates also suggest that access to drinking water and sanitation seems to be 

associated with lower prevalence of stunting and higher HAZ score. This underscores the 

effect that better access to drinking water and improved access to sanitation could play a key 

role in fighting malnutrition. Therefore, policies should consider seriously the effective 

supply of these resource to the population as a tool to improve children nutrition levels and 

consequently achieve economic development. Finally, the results suggest that education of 

the parents is not a critical determinant for better nutritional status of the children. This 

implies that enhancing levels of education might not in itself be sufficient in improving child 

health outcomes. Therefore, greater emphasis must be placed upon improvements in the 

health and nutritional contents in the curricula. 

Like any study of this nature, this work has several limitations. It does not account for how 

a change in woman’s bargaining power influences child nutrition over time. Thus, detailed 

investigation on how woman’s bargaining power changes over time and how it affects child 

outcomes could be of particular interest to explore in future works. Further study could carry 

out similar analysis in different settings to check whether there is evidence of endogeneity in 

women’s bargaining power in other lower-middle income countries, and therefore a 

downward bias in estimates of its impact on child health. Finally, due to insignificant impact 

of parental education variables on child stunting, it remains questionable whether there is 

also endogeneity in education. Future research could address this issue by extending the study 

to other countries in order to see whether these results can be externally validated in other 

institutional and social contexts. 

In summary, this chapter reveals that mother’s bargaining power is influential in household 

decision making related to child health and this consequently affects nutritional status of the 

children. The effects of mother’s bargaining power vary depending on characteristics of the 

child as the main beneficiaries. The next chapter will discuss risk preference as another 

fundamental parameter of parental background. It will analyse in detail whether attitude 

toward risk of a household head influences decision making with regard to child education.  
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Appendix 3 

3.A. Areas of Household Decision-Making 

1 Expenditure on food 10 Giving money to own parents 

2 Food choice 11 Giving money to spouse’s parents 

3 Routine purchases, i.e. cleaning supplies 12 Gifts for parties 

4 Own clothes 13 Money for arisan 

5 Spouses’ clothes 14 Money for savings 

6 Children’s clothes 15 Socialising time for the husband 

7 Children’s education 16 Socialising time for the wife 

8 Children’s health 17 Labour force participation 

9 Large expensive purchases, i.e. fridge or TV 18 Use of contraception 

 

3.B. Ethnicity and norms 

Ethnic group 
Patrilocality Index 

Guilmoto (2015) 

Norms 

Strouthes 

(1993) 

Bargain, Loper, 

& Ziparo (2018) 

Javanese 48% Neolocal Matrilocal 

Sundanese 51% Neolocal Matrilocal 

Balinese 86% Patrilocal Patrilocal 

Batak 61% Patrilocal Patrilocal 

Bugis 51% Matrilocal Matrilocal 

Chinese 63% Patrilocal Patrilocal 

Maduranese 33% Neolocal Matrilocal 

Sasak 61% Neolocal Patrilocal 

Minang 42% Matrilocal Matrilocal 

Banjar 49% Matrilocal Matrilocal 

Makassar 48% Neolocal Matrilocal 

Betawi 54% No match Matrilocal 

Dayak 48% Matrilocal Matrilocal 

Melayu 46% Neolocal Matrilocal 

 

3.C. Correlation matrix between ethnicity and norms 

  Patrilocality Index Norms (1) Norms (2) 

Patrilocality Index 1   

Norms (1) 0.653 1  

Norms (2) 0.813 0.634 1 
For Norms (1) and (2): Matrilocal = 0, Neolocal = 0.5, Patrilocal = 1 
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3.D. Estimates for women’s bargaining power and child stunting controlling for 

provinces 

Dependent variable: 

child stunting 

OLS IV-2SLS 

Coef. 95% CI Coef. 95% CI 

Bargaining index (normalised) 0.019 [-0.035 0.074] 0.584** [0.011 1.157] 

Provincial controls     

West Sumatra 0.113 [-0.203 0.681] 0.157 [-0.149 0.462] 

Riau 0.239 [-0.203 0.681] 0.175 [-0.307 0.656] 

Jambi -1.554*** [-2.219 -0.889] -1.211*** [-2.106 -0.317] 

South Sumatra 0.022 [-0.326 0.370] 0.007 [-0.363 0.377] 

Lampung 0.360 [0.076 0.644] 0.473*** [0.138 0.809] 

Bangka Belitung 0.051 [-0.998 1.099] -0.106 [-1.076 0.865] 

Riau Islands 0.226 [-0.572 1.024] 0.760 [-0.159 1.680] 

Jakarta -0.158 [-0.215 0.532] 0.055 [-0.351 0.461] 

West Java 0.048 [-0.286 0.383] -0.048 [-0.411 0.315] 

Central Java 0.213 [-0.121 0.547] 0.095 [-0.275 0.464] 

Yogyakarta 0.307 [-0.129 0.743] 0.102 [-0.387 0.592] 

East Java 0.110 [-0.233 0.452] -0.121 [-0.545 0.303] 

Bali 0.034 [-0.200 0.268] 0.412* [-0.053 0.877] 

West Nusa Tenggara 0.010 [-0.244 0.264] 0.052 [-0.218 0.322] 

Central Kalimantan 0.909 [-0.638 2.456] 0.806 [-0.605 2.218] 

South Kalimantan 0.052 [-0.179 0.283] 0.232 [-0.083 0.546] 

East Kalimantan -0.469 [1.316 0.378] -0.647 [-1.710 0.416] 

South Sulawesi -0022 [-0.313 0.269] 0.061 [-0.253 0.376] 

West Sulawesi 0.907 [-0.637 2.450] 0.648 [-1.374 2.672] 

Instruments for bargaining     

Patrilocality Index   0.070 [-0.003 0.017] 

Type of credit institutions   0.025* [-0.001 0.051] 

Relative age of parents   0.008*** [0.004 0.011] 

Endogeneity test   4.501**  

F-stat of excluded instruments   7.56***  

Hansen J-statistics   1.204  

Observation 2,713  2,713  

Notes: North Sumatra is taken as a reference province 

*, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Other control variables include child’s age and age squared, gender, eldest child, father’s age, father’s height, 

father’s education, mother’s height, mother’s education, household size, private toilet, drinkable water, 

garbage system, television, fridge, log assets, urban, internet, electricity and health post. 
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Chapter 4 - Parental Risk Attitudes and Child Cognitive Outcome 

 

4.1. Introduction 

Education is one of the investments that has been shown to significantly increase individuals’ 

lifetime earnings (Becker, 1975; Psacharopoulos & Patrinos, 2018) The earnings premium 

linked with education level implies that productivity rises as people gain more qualifications. 

However, investment in education also involves risk and less is known about the risk 

attributed to education investment rather than the return. Education investment is considered 

high-risk due to the uncertainty associated with future outcomes such as estimated income 

and employment opportunities (Chen, 2002). Theoretical evidence suggests that investment 

in human capital decreases if risk increases (Levhari & Weiss, 1974). 

Different from financial investments, any risk associated with human capital investment is 

not insurable and cannot be diversified (Shaw, 1996). It is because human capital is 

inalienable from its owner, which means the possibilities for diversification are very limited. 

To some extent, education yields skills with market value in a limited set of jobs, while the 

demand for these skills is uncertain (Koerselman & Uusitalo, 2014). Education also needs a 

long-term commitment as it takes years of investment before the benefits can be realised 

(Psacharopoulos & Patrinos, 2004). Since the return to investment is distributed over the 

whole career, the associated risk will be the variability of lifetime income. Thus, a higher rate 

of return is expected to compensate for this risky investment. 

Given that the value of investment depends on its expected return and risk, parents’ risk 

attitudes may influence the accumulation of their children’s human capital because children’s 

schooling decisions are generally made by their parents, especially in their early stages. 

Parents who have risk averse preferences may choose fewer years spent in education for their 

children and lower requirement of completion (Wolfel & Heineck, 2012). One of the reasons 

is that child’s ability and motivation to be successful academically are uncertain. Thus, there 

exists an unknown chance of children’s failure in school, given for example by the risk of 

repeating a class or even dropping out of school. These situations may discourage parents 

from investing in education. 
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In addition, parents may prefer to receive immediate returns from their children’s labour 

rather than waiting for future returns from education (Tanaka & Yamano, 2015). It is mainly 

due to the variability in returns to education. Parents may rely on current income from child 

labour and may anticipate allowance from their adult children (Lillard & Willis, 1997). Thus, 

schooling decision for the children usually involves opportunity costs of lost income from 

child labour in one hand as well as potential income transfer in the future from the educated 

adult child in another hand. 

Given the variations in employment and income prospects, investing in child’s education is 

risky, especially in developing countries where households live in an environment with 

restricted access to formal insurance mechanisms against income shocks (Tabetando, 2019). 

Thus, it is not surprising that households in developing countries still invest sub-optimally in 

education (Banerjee & Duflo, 2007). Risk-averse households tend to send their children to 

work rather than in school (Frempong & Stadelmann, 2021). Parental attitudes toward risk 

then potentially become an important barrier to children’s educational development. 

Furthermore, education investment may be seen riskier in developing countries and risk 

aversion emerges as a major factor in influencing schooling decisions (Jacoby & Skoufias, 

1997). 

This study focuses on risk attitude, which has been found to contribute to decision making 

(Cramer, Hartog, Jonker, & Van Praag, 2002). Not only it has an impact on financial decision 

making but also other aspects of an individual life such as educational or occupational choice 

(Dohmen, et al., 2011). Given that educational choices or even outcomes were shown to be 

sustained over generations within families (Black, Devereux, & Salvanes, 2009; Holmlund, 

Lindahl, & Plug, 2011), this has provoked the importance of the family in shaping children’s 

education outcomes (Deckers, Falk, Kosse, & Schildberg-Hoerisch, 2015). Therefore, further 

empirical evidence is needed on the extent to whether parental risk attitudes affect education 

outcomes of the children. 

This study empirically examines the link between parental risk attitudes and shaping of the 

cognitive skill of the children. Despite the potential impact of parental risk attitude on child 

cognitive skill, the literature has investigated this association indirectly. Several studies have 

investigated the link between parental risk attitude and educational outcomes, focusing on 

schooling decision and school enrolment-related variables. The findings highlight an inverse 
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relation between parental risk-aversion and school enrolment of the children at different 

levels (Wolfel & Heineck, 2012; Belzil & Leonardi, 2013; Checchi, Fiorio, & Leonardi, 

2014). This evidence is driven by risk-averse parents responding to the uncertainties of their 

children’s prospect when children’s abilities are not fully observable (Checchi, Fiorio, & 

Leonardi, 2014). 

In contrast to the existing literature on risk attitude, this study concentrates on educational 

outcome as measured by cognitive skill rather than on school enrolment to contribute to the 

current research. Different from school enrolment that does not necessarily capture whether 

children are successful at school, cognitive skill becomes an alternate measure of educational 

outcome. It is acquired through learning process and becomes the foundation of an 

individual’s human capital. It encompasses intelligence, knowledge, and the ability to use 

the knowledge. Thus, children with poor cognitive skills are more likely to have more 

difficulties in labour market and lower earning (Walker, et al., 2011). In an aggregate manner, 

higher cognitive skill will enhance economic growth and well-being through more competent 

and better qualified workforce (Rindermann, 2018).  

Empirically, the findings in the existing literature may not necessarily explain child education 

in the developing countries context with different institutional setting. Previous empirical 

studies were conducted in developed countries such as Germany and Italy (Wolfel & 

Heineck, 2012; Checchi, Fiorio, & Leonardi, 2014). Indonesia is a suitable country to 

investigate this issue further. As the third most populous nation in the developing world, 

Indonesia is currently on the euphoria of demographic dividend.22 Yet, several appraisals of 

Indonesia’s education performance indicate that the country has made relatively small 

progress in enhancing the quality of education. The country’s outcomes on international 

standardised assessments of student achievement have been deficient and continued to lag 

behind other countries in Southeast Asia and the OECD. Based on the latest round of the 

Program for International Student Assessment (PISA),23 in 2015, proficiency levels of 

Indonesian 15-year olds in the core academic areas of math, science and reading were not 

 
22 A boost in the economic productivity due to shift in a population’s age structure, when there are more people 

in the working-age relative to the number of dependents. 
23 An international assessment that measures mathematics, reading, and science literacy for 15-year-old 

students. 
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satisfactory. The results of PISA 2015 revealed that 42% of the Indonesian students failed to 

achieve minimum standards in those three areas. 

Although Indonesian Government has adopted policies to enhance school enrolment (Duflo, 

2004), students’ academic performances remain low as mentioned earlier. This may imply 

that school enrolment is not systematically correlated with child cognition. To understand 

the causes of low cognition of the children in developing countries, children’s cognitive skill 

needs to serve directly instead of indirectly as the outcome variable. Thus, understanding 

better the parental decision-making in a country with low education performance would help 

policies aimed at improving educational outcomes. This study contributes to the literature by 

directly examining the association between household risk attitudes and child cognition.   

Specifically, this study examines data from the fifth round of the Indonesia Family Life 

Survey (IFLS). The IFLS contains a unique feature that collects information on children’s 

performance on a non-verbal cognitive test. The survey also makes it possible to construct a 

measure of parental risk attitude based on their responses to hypothetical lottery questions. 

Since the data is retrieved from a large and nationally representative sample, it has one 

important advantage. Studies conducted with representative sample is important given that 

risk attitude of non-representative sample has been found to differ greatly from that of 

representative sample (Slonim, Wang, Garbarino, & Merrett, 2013). 

Furthermore, this study has substantial policy relevance. An individual’s educational 

outcome may reflect the decisions made on their behalf by parents, which in turn can reflect 

the risk attitude of the parents. If more risk averse parents have lower children’s educational 

outcome, it may indicate that parental risk attitudes have an impact on educational investment 

of the children. The policy implication would be that education is considered a risky 

investment. This study reveals that parents play an important role in the human capital 

development of the children through their attitudes toward risk. Since higher risk-aversion in 

parents lead to lower cognition of the children, policy makers need to find tools to reduce the 

degree of risk attributed to education. Overall, this study provides insight on how parental 

risk attitude translates the economic environment to child cognition. 

The remainder of the chapter is divided into following sections: Section 4.2 discusses the 

conceptual framework by providing an overview of education in Indonesia and how parental 

risk aversion is linked to child outcomes. Section 4.3 provides details on the dataset used in 
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this study and is followed by the econometric specification. Section 4.4 presents descriptive 

statistics of the variables, the empirical results and analysis of the main findings, while 

Section 4.5 concludes. 

 

4.2. Conceptual Framework 

4.2.1. Education in Indonesia   

In Indonesia, investment in education has become a national priority shared by both the 

households and the state. As highlighted in the opening of the 1945 State Constitution of the 

Republic of Indonesia, one main goal of the state is to educate the nation. While there is no 

mandatory schooling age, households and the state seek to invest in at least nine years of 

basic education from primary school (grades 1-6) to junior high school (grades 7-9). Both 

levels of schooling are obligatory parts of the education structure in Indonesia. At the end of 

each schooling level, students must pass a national exam for graduation requirement. At the 

elementary level, students are tested on mathematics, Indonesian language, and natural 

sciences. At the junior secondary level, the tests include the same subjects together with the 

addition of English.  

The Indonesian education system is decentralised, in which the local government is 

responsible to pay salaries for schools’ teachers and to maintain their infrastructure. In 

contrast, the central government’s role is limited to provide funding to schools, design of 

core curriculum, and prepare national examinations in a way that is comparable across the 

country. In terms of the formal school system, there are two streams, namely the secular 

stream, which is regulated by the Ministry of National Education, and the Islamic stream, 

which is under the authority of Ministry of Religious Affairs. The differences between both 

streams are based on whether the education provider is publicly or privately funded and the 

extent to which the curriculum emphasises religion. Different from practices in many other 

countries, public schools in Indonesia outperform private schools in terms of quality of 

education and schooling inputs (Newhouse & Beegle, 2006). Their study also reveals that 

textbooks are more easily accessible in public schools and teachers possess higher 

educational qualifications compared to private schools. 
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Indonesia has invested heavily in the education sector, particularly on an expansion of 

education infrastructure throughout the country (Duflo, 2004). Since 2002, both central and 

regional governments were required to spend at least 20% of their respective budgets on 

education through an amendment to the national constitution. Subsequently, enrolment rates 

have remarkably improved to 97%, 78% and 60% for primary school, junior secondary and 

senior secondary education, respectively.24 On the contrary, primary education level still 

dominates the education profile of the Indonesian labour force. More than 40% of the 

Indonesian labour force constitute individuals who have completed or partially completed 

primary education.25 Among the rest, around 18% had junior secondary education, 27% had 

senior and vocational secondary education, while only around 11% had tertiary degree. 

4.2.2. Basic Model 

This study adopts the framework of Banerjee & Newman (1993) and DeFraja (2001) to 

examine the determinants of parental investment in education of the children. This model is 

motivated by riskiness in educational investment that emanates from the uncertainties in 

returns to education. These uncertainties are due to partial observability of child ability in the 

human capital accumulation. Further, this study considers a two-period model in which each 

generation is denoted by the index t. The utility function of the parent (generation t), 𝑈𝑡, is 

characterised by altruism and risk aversion as follows: 

𝑈𝑡 =  𝐶𝑡 +  𝛽
𝑌𝑡+1

𝜎

𝜎
,     (4.1) 

where Ct is the parent’s consumption, 𝛽 measures parental altruism, σ is the parameter of 

parents’ risk aversion while Yt+1 is the labour market returns of the children which are certain 

and commensurate with human capital accumulation (Ht+1). Then, 

Yt+1 = Ht+1.      (4.2) 

The child’s human capital is shaped according to the parental investment in child schooling 

(It) and the ex-ante partially observed ability endowment of the child (At+1), assuming that 

there are no variations in the quality of education. 

 
24 Household survey data (Susenas), 2015. 
25 Statistics Indonesia, 2015. 
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Ht+1 = It
α At+1

1- α     (4.3) 

This framework is then simplified into two values of ability, A1 (high ability) and A2 (low 

ability) with associated probabilities p and (1 – p), respectively. The equation (4.3) also 

exhibits positive marginal returns on investment in child schooling, hence parents will invest 

some resources in their offspring’s education.  

Given the budget constraint Yt = Ct + It, parents decide on the optimal amount of investment 

in education It by solving the following problem: 

max E[Ut] = max E[(Yt – It) + 𝛽
(𝐼𝑡𝛼𝐴𝑡+11−𝛼)𝜎

𝜎
 ] subject to It ≤ Yt  (4.4) 

The first order condition is: 

𝜕𝐿

𝜕𝐼𝑡
 = -1 + βαIt

ασ - 1[pA1
σ(1 – α) + (1 – p)A2

σ(1 – α)] – λ = 0   (4.5) 

λ ≥ 0, It ≤ Yt and λ(It - Yt) = 0 

where L is the Lagrangian for the maximisation and λ is the Kuhn–Tucker multiplier referred 

to the inequality constraint It ≤ Yt. From equation (4.5), solving for the optimal investment of 

the parents in child education yields: 

𝐼𝑡
∗ {

{𝛽𝛼[𝑝𝐴1
𝜎(1 – 𝛼)

+ (1 –  𝑝)𝐴2
𝜎(1 – 𝛼)

]}
1

1−ασ if 𝑌𝑡 >  {𝛽𝛼[𝑝𝐴1
𝜎(1 – 𝛼)

+ (1 –  𝑝)𝐴2
𝜎(1 – 𝛼)

]}
1

1−ασ

𝑌𝑡  ≤  {𝛽𝛼[𝑝𝐴1
𝜎(1 – 𝛼)

+ (1 –  𝑝)𝐴2
𝜎(1 – 𝛼)

]}
1

1−ασ

 (4.6) 

or in a compact form as follows: 

It
*

 = f(β+, α+, Ai+, p+, Yt+, σ+)     (4.7) 

From equation (4.7), we would expect schooling investment to increase with parental 

altruism (β), labour market return of human capital (α), increase in child’s expected ability 

(either because of an increase in A1 and/or A2 or an increase in the probability of better 

outcome (p), higher parental income Yt (λ → 0 when It becomes lower than Yt) and lower risk 

aversion of the parents. Since a higher σ refers to a lower degree of parental risk aversion (1 

– σ), less risk averse parents will invest more in child education, which in turn accumulates 

human capital. 
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4.2.3. Empirical Literature 

The existing empirical literature on the determinants of cognitive skills has focused on the 

importance of schooling attributes (Newhouse & Beegle, 2006) and  parental background as 

commonly measured by income or education (Paxson & Schady, 2007; Schady, 2011). 

Literature on how parental investment of time in children contributes to their children 

cognition has also been growing in importance recently (Carneiro & Ginja, 2016; Del Boca, 

Monfardini, & Nicoletti, 2017). On the contrary, preference parameter such as parental risk 

attitude has rarely been addressed. Children’s cognitive skill can be seen as an uncertain 

outcome of education investment and can be analysed using the standard approach of finance 

theory which designates an important role to risk aversion. 

So far, there have been only a few studies exploring the association between risk attitudes 

and education on the parent-children gradient. Leonardi (2007) looks at the role of parental 

risk attitudes on schooling track decisions of their children in Italy. Using the 1995 Survey 

of Household Income and Wealth, he finds that differences in attitudes toward risk among 

the parents are not the main determinant of secondary school choice. Furthermore, Belzil & 

Leonardi (2013) find significant effect of risk aversion on grade transitions from senior high 

school to tertiary education in Italy. They conclude that higher risk aversion becomes an 

obstacle to the investments in higher education. Checchi, Fiorio, & Leonardi (2014) support 

this evidence, finding that parental risk aversion negatively affects the college enrolment for 

children aged 19-24 who reside together with their families. This effect is even concentrated 

among very risk-averse parents. Since tertiary education is deemed a less risky investment 

because of unknown future returns of formal education in the labour market, risk averse 

parents then confine their children to pursue this schooling choice. 

Wolfel & Heineck (2012) present similar evidence in secondary education. Using a dataset 

from the German Socio-economic Panel Study, they find that risk-averse mothers tend to 

have their child, especially a daughter, enrolled in the lower secondary schooling path rather 

than the upper secondary path when compared to their risk-neutral counterparts. However, 

this result does not hold for fathers. In further analysis by child gender, the result is more 

apparent for girls in a sense that daughters of less risk-averse fathers tend to pursue the upper 

secondary school path to qualify them for university entrance. Thus, the effect of parental 

risk aversion appears to be stronger for girls. 
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Instead of relating parental risk attitudes to education attainment of the children, Brown, 

Ortiz-Nunez, & Taylor (2012) focus their analysis on children’s achievement in a test. Using 

the 1996 Panel Study of Income Dynamics (PSID) for the United States, they find an inverse 

association between parental risk aversion and children’s academic test scores on reading 

and mathematics. Such association is evident for each test score across the whole distribution. 

Their findings also present similar pattern of association between parental risk aversion and 

the probability of attending college. This implies that parents’ risk aversion influences 

college enrolment through lower academic achievements of the child and their reluctance to 

undertake a risky investment in post high school education.  

 

4.3. Data and Methods 

4.3.1. Indonesia Family Life Survey 

To examine how parental risk attitude affects child cognitive outcomes, this study uses the 

fifth round of the Indonesia Family Life Survey (IFLS-5) in 2014. The IFLS is the only large-

scale longitudinal survey which is available for public in Indonesia (Strauss, Witoelar, & 

Sikoki, 2016) and is representative of the national population. The survey is based on a 

sample of households representing around 83% of the Indonesian population living in 13 out 

of 27 provinces of the country. The survey collects data on individuals, their families and 

households, and the communities where they live, as well as the health and education 

facilities they use. 

The IFLS data set is ideal for this study as it contains detailed information on individuals’ 

preferences toward risk through the use of hypothetical questions. This survey also collects 

information on children’s performance in a non-verbal cognitive test using a subset of 

Raven’s coloured progressive matrices. The test has been widely used as a measure of general 

intelligence in psychology and has been recommended for worldwide use by the World 

Health Organization (WHO). This study is confined to the sample of children aged seven to 

fourteen years from married couples living in the same house for at least six months who 

answered all preference modules. This yields a final sample of 4,348 children from 3,396 

households, which is used in this study.  
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4.3.2. Measure of Cognitive Ability 

The dependent variable used in this study is children’s cognitive ability. As mentioned 

earlier, this measure is construed from data on a subset of Raven’s Progressive Matrices 

included in the IFLS. The use of this test is justified since it provides the single credible 

measure of individual capacity for systematic reasoning (Kaplan & Saccuzzo, 1997). In this 

test, each question is designed to assess a specific cognitive ability, such as spatial ability 

(the ability to visualise shapes), memory ability (the ability to recall things demonstrated 

visually) and mathematical ability (the ability to use logic and solve problem). For further 

background on Raven’s test specification, see Raven (2000). 

In particular, children aged seven to fourteen years were given a test consisting of twelve 

pattern recognition questions and five Scholastic Assessment Test (SAT) style math 

problems (see Appendix 4.A for details). In the first part, they are required to select one 

missing part out of six possible patterns displayed below each visual problem. The 

assessment continues with a mathematical set of questions consisting of basic algebra with 

five multiple-choice answers for each question. Each correct answer was assigned the value 

of 1, and 0 otherwise. Scores are reported as the percentage of correct answers achieved by 

each child. Previous studies that use the IFLS have adopted a similar approach to quantify 

cognitive outcomes (Heilmann, 2013; LaFave & Thomas, 2017). Subsequently, the scores 

are standardised, setting the mean to zero and standard deviation to unity. The test scores are 

not adjusted by child age; rather, age is included directly as a covariate in model 

specifications to consider the fact that older children would naturally perform better. 

4.3.3. Measure of Risk Attitudes 

From an empirical point of view, the most evident challenge in investigating the association 

between risk attitudes and educational outcome lies in finding a suitable measure of risk 

attitudes. While experiments with real-money payoffs seem to have the advantage of ensuring 

incentive compatibility to some extent, they are usually time consuming and expensive to 

implement in a large scale. However, the consolidation of hypothetical lotteries into 

household surveys enables a direct elicitation of preferences. Moreover, responses to 

hypothetical survey questions are found to be consistent with estimations from experiments 

and actual behaviour (Dohmen, Quercia, & Willrodt, 2018). Consequently, estimating the 
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effect of individual preferences from hypothetical survey questions could provide a credible 

estimate of risk attitudes. 

The “Risk and Time Preferences” section in the IFLS contains a series of hypothetical lottery 

pair questions with respect to lifetime incomes. Respondents aged over 15 years were 

presented with two choices, a fixed and certain amount and a probability-based option, and 

they are required to select the one they prefer more. The nominal returns are economically 

relevant since monthly GDP per capita was about IDR 3.6 million (USD 290) in 2014.26 The 

wording used in the first question was the following (see Appendix 4.B for further details): 

“Suppose you are offered two ways to earn some money. With option 1, you are 

guaranteed IDR 800 thousand (USD 64) per month. With option 2, you have an equal 

chance of either the same income, IDR 800 thousand per month, or, if you are lucky, 

IDR 1.6 million (USD 128) per month, which is more. Which option will you 

choose?” 

If the respondents select an uncertain payoff, then they will move to the next question with 

different payoffs that are riskier. This procedure is repeated until each respondent answered 

at most three questions in this module. Figure 4.1 illustrates the elicitation of risk attitudes in 

the IFLS-5.  

Figure 4. 1: Flowchart illustration of risk attitudes elicitation 

  

 

 

 

 

 

Based on responses to the questions described above, I calculated the individual specific 

Arrow-Pratt measure of risk aversion (Pratt, 1964). This study is not the only one adopting 

 
26 The World Bank, 2015. 
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such approach. A similar type of strategy is also used in Belzil & Leonardi (2007) and 

Checchi, Fiorio, & Leonardi (2014). This measure is based on the expected utility of an 

individual after taking into account his/her initial wealth. For a given wealth w, the high 

payoff ZH and the low payoff ZL, the expected utility equation can be denoted as follows: 

U(w) = 0.5U(w + ZH) + 0.5U(w + ZL)   (4.8) 

To obtain the Arrow-Pratt measure of Absolute Risk Aversion (ARA), I take a second-order 

Taylor expansion from the expected utility as in the following equation. Then, ARA is 

normalised to have zero mean and unit standard deviation for better interpretability.  

𝐴𝑅𝐴 =
(𝑍𝐻 + 𝑍𝐿)

𝑍𝐿
2+ (𝑍𝐻 − 𝑍𝐿)2+ 𝑍𝐿(𝑍𝐻 − 𝑍𝐿)

    (4.9) 

4.3.4. Econometric Specifications 

The econometric model in equation (4.10) is estimated using ordinary least square (OLS) 

method where cognitive measure of the child, Yi, is regressed on the household head’s risk 

attitude, Ri, given that household head makes decision about child education.  

𝑌𝑖 =  𝜆𝑖 + 𝛿𝑟𝑅𝑖 + 𝛿𝑐𝐶𝑖 + 𝛿ℎ𝐻𝑖 + 𝛿𝐿𝐿𝑖 + 휀𝑖   (4.10) 

The vector Ci is a set of child-level controls containing the age, gender, height, and religion 

of the child, whether the child attends pre-school and whether the child is the eldest one. The 

vector Hi is a set of household-level controls including age and education of the household 

head, age and education of the spouse, total assets, and whether the household owns 

television and access to internet. Li refers to region characteristics containing dummies for 

the geographical residence such as whether households live in Java and in urban area. 𝛿𝑟 is 

the parameter of interest in this study, capturing the effect of parental risk aversion on child’s 

cognition. The main hypothesis is that parental risk aversion has a negative effect on the 

child’s cognitive outcome (𝛿𝑟 < 0). If there are two or more children residing within the 

same household, the error terms for these children might be correlated. Therefore, I estimate 

equation (4.10) by allowing for clustered standard errors within the households. 
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4.4. Results and Discussion 

4.4.1. Descriptive Statistics 

First I begin by examining the descriptive statistics for children’ cognitive test results as the 

dependent variable of this study. Table 4.1 presents the mean percentage of correct answers 

of children by different ages and gender. There are no significant differences between male 

and female children in terms of the test score in most cases except for children aged 10 and 

11. In particular, male children are found to outscore female children at the age of 10 by 3.14 

points. However, this situation is reversed for children at the age of 11 in which the test score 

of female children is higher than that of male children by 2.92 points.  

Table 4. 1: Descriptive statistics of cognitive test results 

Age Gender Obs. Mean SD Diff (t-test) 

7 
Male 283 49.53 19.09 

-0.87 
Female 255 50.40 20.80 

8 
Male 311 58.09 18.86 

-0.06 
Female 281 58.15 18.89 

9 
Male 308 61.10 19.09 

1.76 
Female 284 59.34 18.82 

10 
Male 281 65.35 19.38 

3.14* 
Female 266 62.21 18.79 

11 
Male 289 66.66 17.10 

-2.92** 
Female 287 69.58 17.25 

12 
Male 255 70.38 18.39 

-0.33 
Female 248 70.71 17.33 

13 
Male 268 72.06 16.72 

0.13 
Female 233 71.93 17.52 

14 
Male 268 72.50 16.20 

0.36 
Female 231 72.14 18.25 

All 
Male 2,263 64.17 19.45 

0.13 
Female 2,085 64.04 19.89 

Source: Own calculations using IFLS-5 data 

As expected, the test results differ by age. The youngest cohort, the 7-year-olds, have on 

average 50% of the test results correct. In contrast, the oldest age-group of children, aged 14 

years, have more than 70% of the test questions correct. Thus, the gap in cognitive test scores 

between youngest and oldest cohort is more than 20 percentage points. This difference might 

be due to children having progress in cognitive development in primary school as Indonesian 
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children enter primary school at the age of seven. The gaps flatten out as the children get 

older since the pattern recognition and mathematics tests are still basic.  

Figure 4.2 illustrates the distribution of risk aversion measure of the household head, as a 

main independent variable in this study, based on formula of Arrow-Pratt Index of Absolute 

Risk Aversion (ARA) prior to standardisation. There are five possible combinations of ARA 

values, where a higher value indicates more risk-averse behaviour. The figure shows that 

there are relatively more risk-averse household heads based on the frequency distribution of 

ARA. It seems that majority of household heads tend to be less willing to take risk.  

Figure 4. 2: Frequency distribution of absolute risk aversion measure 

 

Source: Own calculations using IFLS-5 data 

Furthermore, the distribution of risk aversion measure is explored across socioeconomic 

status of the household heads. I divide the sample based on their employment status to obtain 

an intuition of the link between risk attitudes and labour market participation. As seen in 

Table 4.2, risk aversion measure is statistically lower for the employed, implying their 

willingness to take risks in their occupational status. Similarly, risk aversion appears to be 

statistically different between household heads with higher education and lower education. 

It is revealed that household heads with lower education are more risk averse. With regard to 

income level, risk averse household heads are those with lower income. Therefore, it seems 

that risk taking behaviours may vary across different socioeconomic status of the household 

heads. 
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Table 4. 2: Descriptive statistics of absolute risk aversion measure 

  Obs. Mean SD Diff (t-test) 

Full sample 4,348 0.142 0.067  
Working status     

Unemployed 355 0.149 0.072 
0.007** 

Employed 3,993 0.142 0.067 

Education    
 

Junior secondary or lower 2,569 0.148 0.070 
0.014*** 

Senior secondary or higher 1,779 0.134 0.062 

Income    
 

Below median 2,164 0.148 0.070 
0.011*** 

Above median 2,184 0.137 0.064 

Source: Own calculations using IFLS-5 data 

Table 4.3 provides summary statistics of relevant covariates used in this study. The results 

show that in the final sample, children have a mean age of 10 years and 52% are boys. With 

regard to birth order, around 44% of the sample are the firstborn children in the family. The 

average height is 135 cm. Majority of the sample is Muslim (89%) and 69% report previous 

pre-school attendance (kindergarten). At the household level, the average age of the father 

(household head) is 41 years old, which is older than mother (the spouse) by four years.27 

Both father and mother have nine years of schooling or equivalent with completion in junior 

secondary level. Total wealth of the household is worth at IDR 154 million (USD 12,000) on 

average.28 Only 31% of the households have internet access while almost all households in 

the sample own television. About 48% of the sample lives in Java and 58% of the sample is 

from urban area. These groups are over-sampled in the data set to account for Java and non-

Java and urban-rural comparisons.  

 

 

 

 

 

 

 
27 Statistically significant at 1% level using t-test. 
28 This is calculated from the sum of monetary value of house and land, other house/building, land, poultry, 

livestock/fishpond, hard stem plant, vehicles, household appliances, savings, receivables, jewelry, household 

furniture and utensils and other assets.  
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Table 4. 3: Descriptive statistics of relevant covariates 

Variables Mean Std. Dev. Min Max 

Child characteristics     

Age (years old) 10.39 2.26 7 14 

Age-squared 113.04 47.61 49 196 

Male 0.52 0.50 0 1 

Eldest child 0.44 0.49 0 1 

Height (cm) 134.98 14.16 73.5 175.6 

Islam 0.89 0.32 0 1 

Attending pre-school 0.69 0.46 0 1 

Household characteristics     

Head age (years old) 41.83 7.21 24 79 

Head education (years) 8.92 4.18 0 22 

Spouse’ age (years old) 37.44 6.36 20 72 

Spouse’ education (years) 8.72 3.97 0 18 

Total assets (IDR million) 154.47 222.94 0 2,240 

Access to internet 0.31 0.46 0 1 

Owning television 0.94 0.24 0 1 

Region characteristics     

Urban 0.58 0.49 0 1 

Java 0.48 0.50 0 1 

Observation 4,348 
Source: Own calculations using IFLS-5 data 

4.4.2. Empirical Results 

Table 4.4 provides the estimation results of child cognitive outcome using the full sample. It 

presents the association between risk attitude of the household heads and child cognition. 

Column (i) presents model where child cognition is solely explained by parental risk 

aversion. Column (ii) controls for child characteristics, followed by household controls in 

column (iii), and finally column (iv) presents a full model with all covariates. In all 

specifications, there is an inverse link between parental risk attitude and children’s cognitive 

skills despite the declining magnitude each time adding more controls. As seen from the 

coefficient, there is an associated 0.034 to 0.058 standard deviation decrease in the children 

test score for every 1 standard deviation increase in parental risk aversion. This finding 

provides empirical evidence that parental risk attitude is a powerful determinant of variation 

in children’s academic outcomes, indicating that human capital formation of children is a 

risky investment for parents. Risk aversion could have deterred the parent from supporting 

risky investments in human capital, which in turn leads to lower child cognition. 
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Table 4. 4: OLS Estimation for Child Cognitive Outcome 

Dependent variable:  

child cognitive score 

Coef. 

(i) (ii) (iii) (iv) 

Parental risk aversion -0.058*** -0.050*** -0.034** -0.034** 

 [-0.091 -0.025] [-0.081 -0.020] [-0.064 -0.005] [-0.064 -0.005] 

Age  0.490*** 0.561*** 0.562*** 

  [0.362 0.617] [0.436 0.685] [0.438 0.686] 

Age-squared  -0.019*** -0.022*** -0.022*** 

  [-0.025 -0.013] [-0.028 -0.016] [-0.028 -0.016] 

Child, male  0.006 -0.006 -0.006 

  [-0.048 0.060] [-0.058 0.047] [-0.059 0.047] 

Eldest child  0.041 0.042 0.038 

  [-0.012 0.094] [-0.021 0.105] [-0.024 0.101] 

Height  0.014*** 0.008*** 0.008*** 

  [0.010 0.018] [0.005 0.012] [0.004 0.012] 

Islam  -0.042 -0.028 -0.058 

  [-0.127 0.046] [-0.115 0.059] [-0.148 0.032] 

Attending pre-school  0.306*** 0.162*** 0.149*** 

  [0.242 0.371] [0.096 0.228] [0.082 0.215] 

Head age   -0.007* -0.007** 

   [-0.013 0.000] [-0.014 -0.000] 

Head education   0.011** 0.010** 

   [0.001 0.020] [0.001 0.020] 

Spouse age   0.012*** 0.012*** 

   [0.004 0.019] [0.004 0.019] 

Spouse education   0.026*** 0.026*** 

   [0.016 0.035] [0.016 0.035] 

Log assets   0.008 0.010 

   [-0.010 0.026] [-0.008 0.028] 

Access to internet   0.249*** 0.240*** 

   [0.181 0.316] [0.172 0.309] 

Own television   0.107 0.099 

   [-0.031 0.245] [-0.039 0.238] 

Urban    0.007 

    [-0.055 0.070] 

Living in Java    0.077** 

    [0.017 0.137] 

Constant -0.000 -5.052*** -5.379*** -5.345*** 

 [-0.032 0.032] [-5.780 -4.324] [-6.158 -4.601] [-6.120 -4.569] 

R-squared 0.003 0.178 0.217 0.218 

Observations 4,348 4,348 4,348 4,348 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 
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In addition to the effect of parental risk aversion, there are several findings for the covariates. 

With respect to child characteristics, older children perform better in the cognitive test 

although the marginal effect of age diminishes over time. This indicates that there exists a 

distinct learning process of children at school as children grow older. There is no gender 

differential found in the cognitive score between male and female children. Child height is 

positively associated with cognitive development. For each centimetre increase in child 

height, child performs 0.008 to 0.014 standard deviations higher on cognitive scores. This 

underscores the importance of nutrition in affecting child cognition. Other controls for child 

characteristics such as firstborn child and whether children have an Islamic background do 

not seem to have any associations with children’s test score in all specifications. Children 

attending pre-school perform on average 0.149 to 0.306 standard deviations higher on the 

cognitive test than those who did not attend pre-school. This implies that having experiences 

in pre-school have contributed to the cognitive development of the child at the latter age.  

Regarding household attributes, education of both parents is found to be significantly 

associated with child cognition. It is because parents with higher education tend to form 

higher expectations for their children’s cognitive competence and are more involved in 

helping their children with schoolwork (Zhan, 2005; Raty, 2006). With one additional year 

of mother schooling, children would score 0.026 standard deviations higher on the cognitive 

test. For father’s education, the effect is marginally smaller since one extra year of father 

schooling only brings about a modest increase of child cognitive scores by 0.011 standard 

deviations. These results may suggest the importance of maternal education rather than 

paternal education in improving child cognition.  

Moreover, having older mother seems to increase cognitive score of the child. This finding 

supports the positive causal association between maternal age and child development 

(Duncan, Lee, Rosales-Rueda, & Kalil, 2018). Younger mothers may lose the opportunity to 

invest in themselves if parenthood confines their educational attainment or hampers their 

labour market participation. On the other hand, having older father appears to decrease 

children’s cognitive score. This may be because older father needs more help from children 

at home or are less sensitive about the importance of education (Tanaka & Yamano, 2015). 

Surprisingly, wealth indicator does not seem to affect children performance in the cognitive 

test. It is also interesting to see that information technology plays a significant role in the 
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performance of children. Children living in a household with internet access perform around 

0.24 standard deviations higher. On the other hand, owning television do not seem to have a 

significant effect on children’s cognitive ability. Similarly, I found no significant effects of 

urban area compared to rural area. Finally, a child in Java has around 0.08 standard deviations 

advantage on average over a child living in other islands, which may suggest the privilege of 

a child to be living in Java. 

4.4.3. Causal Evidence of an Effect of Parental Risk Aversion on Child Cognition 

A particular concern with OLS estimation is to what extent the parameter of interest 

represents the causal effect of parental risk attitude on child cognition. Measurement error is 

one potential threat to identification. Reverse causality or omitted variable bias might also be 

relevant. Better cognitive ability of the child may affect parent’s current risk preferences. 

Besides, child cognition and risk aversion are both variables that are possibly affected by 

other characteristics that are not observable in the dataset. Instrumental variables technique 

is then employed as an identification strategy to address potential endogeneity bias and 

enable a causal interpretation of the results. I exploit life expectancy at district level where 

the household resides as an instrument for risk preference. The instrument is selected based 

on its relation to optimism and aspirations about the future life span, which in turn enables 

individuals willing to take risk (Puri & Robinson, 2007). It is because optimists tend to focus 

and remember more of the good rather than bad outcomes of risky situations, making them 

less risk averse (Dohmen, Quercia, & Willrodt, 2018). 

Furthermore, the application of an instrumental variable (IV) technique relies on exclusion 

restriction assumption to hold. As an instrument, life expectancy should not have any direct 

effect on child cognition other than its effect on risk attitudes. It also has to be exogenous in 

a sense that it does not have any correlation with the error term. Evidently, there is no clear 

theoretical channel of how life expectancy might influence child cognition beyond its link 

through risk attitudes. However, there is no ultimate evidence for exogeneity, while the 

identification assumption appears credible. Equation (4.10) is then re-estimated in a two stage 

least squares (2SLS) setting. In the first stage, risk aversion measure is regressed on life 

expectancy, I, in Equation (4.11) and all control variables. In the second stage, child cognition 

is estimated in Equation (4.12) as a function of the predicted risk aversion measure and all 

control variables. 
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𝑅�̂� =  𝜃𝑖 + 𝛽𝑖𝐼𝑖 + 𝛽𝑐𝐶𝑖 + 𝛽ℎ𝐻𝑖 + 𝛽𝐿𝐿𝑖 + 𝑢𝑖   (4.11) 

𝑌𝑖 =  𝜆𝑖 + 𝛿𝑟�̂�𝑖 + 𝛿𝑐𝐶𝑖 + 𝛿ℎ𝐻𝑖 + 𝛿𝐿𝐿𝑖 + 휀𝑖   (4.12) 

Table 4.5 presents the results from IV estimation. The first-stage results exhibit a statistically 

significant and negative effect of life expectancy on risk aversion in all specifications. This 

implies that the instrument has satisfied the relevance requirement. Living in a district with 

higher life expectancy drives individuals to be less risk averse and willing to take risks. The 

F-statistic of weak identification test also indicates that the instrument is strongly correlated 

with risk aversion measure. While there is a statistically significant and negative effect of 

parental risk aversion on child cognition in column (i) and (ii), the results are no longer 

significant after controlling household characteristics in column (iii) and for the full model 

in column (iv). These suggest limited causal evidence of parental risk attitudes on children’s 

cognitive skills. Thus, it can be inferred that the interpretation is confined to correlation rather 

than causation between parental risk aversion and child cognition. 

Table 4. 5: IV Estimation for Child Cognitive Outcome 

Dependent variable:  

child cognitive score 

Coef. 

(i) (ii) (iii) (iv) 

Parental risk aversion -1.399*** -0.971** -0.426 -0.069 

 [-2.118 -0.680] [-1.769 -0.174] [-1.005 0.152] [-0.501 0.363] 

Child characteristics No Yes Yes Yes 

Household characteristics No No Yes Yes 

Location characteristics No No No Yes 

Instrument     

Life expectancy -0.026*** -0.019*** -0.018*** -0.025*** 

 [-0.037 -0.015] [-0.031 -0.007] [-0.031 -0.006] [-0.040 -0.011] 

Kleibergen-Paap rk LM stat. 19.62*** 9.20*** 8.79*** 11.32*** 

Kleibergen-Paap rk Wald F stat 19.84 9.20 8.79 11.57 

Observations 4,348 4,348 4,348 4,348 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Control variables include age and gender of the child, firstborn child, height of the child, Muslim child, whether 

the child has attended pre-school, age and education of the household head and his spouse, log total assets, 

access to internet, own television, urban and living in Java. 

 

4.4.4. Heterogeneity Analysis 

The main findings presented so far suggest that parental risk attitude has a significant 

association with child cognition. Nonetheless, the OLS estimates shown in Table 4.4 should 

be interpreted cautiously as the results may be covering up heterogeneity in the effect of 



112 
 

parental risk aversion on child’s cognitive ability. To explore potential heterogeneous links 

between parental risk aversion and child cognition, I consider child age for heterogeneity 

analysis since the schooling risks may vary depending on the age of the children. Thus, I re-

estimate the full model separately by children’s age. Table 4.6 presents the results of OLS 

estimation. Although there is a negative association between parental risk aversion and child 

cognition, the effect is only significant for children aged 10 years.  

Table 4. 6: OLS Estimation for Child Cognitive Outcome by Age of the Child 

Dependent variable:  

child cognitive score 

Coef. 

Age 7 Age 8 Age 9 Age 10 

Parental risk aversion -0.001 -0.022 -0.024 -0.088** 

 [-0.090 0.087] [-0.098 0.053] [-0.096 0.049] [-0.172 -0.003] 

R-squared 0.067 0.096 0.128 0.163 

Observations 538 592 592 547 

 Age 11 Age 12 Age 13 Age 14 

Parental risk aversion -0.012 -0.062 -0.043 -0.030 

 [-0.081 0.057] [-0.136 0.012] [-0.119 0.034] [-0.113 0.053] 

R-squared 0.136 0.181 0.098 0.107 

Observations 576 503 501 499 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Control variables include gender of the child, firstborn child, height of the child, Muslim child, whether the 

child has attended pre-school, age and education of the household head and his spouse, log total assets, access 

to internet, own television, urban and living in Java. 

 

It is also interesting to find out whether parental risk aversion affects child cognition 

differently on son and daughter. This is pertinent given that parents act as primary decision 

makers in allocating education investments among sons and daughters (Kambhampati & Pal, 

2001). The household head may have specific preference for the education quality of his son 

or daughter depending on prevalent socio-cultural norms. Empirical evidence in Indonesia 

reveals that differences in kinship norms can explain the differences in educational outcomes 

of women (Rammohan & Johar, 2009). Living in patrilocal communities, for instance, 

discourages parents to invest in their daughters’ education rather than their sons since the 

norm itself reduces parental financial ties with daughters. In patrilocal kinship norms, only 

sons are allowed to continue the line of descent and inherit property, while daughters face 

limited inheritance rights (Frankenberg & Thomas, 2003). 

Table 4.7 presents the estimation results of the child cognition by gender of the child in full 

sample and both in patrilocal and matrilocal ethnic groups. The identification of kinship 

norms for particular ethnic group is based on previous study in Indonesia which links 
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individual’s ethnicity with the norms followed by majority in the community where he/she 

lives (Bargain, Loper, & Ziparo, 2018). In this study, I use ethnicity of the household head 

to infer the kinship norms. The negative effect of parental risk aversion on child cognition is 

only significant on daughters in full sample. For every 1 standard deviation increase in risk 

aversion of the household head, there is a related 0.049 standard deviations decrease in the 

test score for girls, while there are no significant effects on boys. Similar result can also be 

found in matrilocal communities in which one standard deviation increase in parental risk 

aversion would decrease cognitive test score for girls by 0.061 standard deviations. 

Table 4. 7: OLS Estimation for Child Cognitive Outcome by Gender of the Child 

Dependent variable:  

child cognitive score 

Full sample Patrilocal Matrilocal 

Boys Girls Boys Girls Boys Girls 

Parental risk aversion -0.022 -0.049** -0.012 -0.014 -0.026 -0.061** 

 [-0.061 0.017] [-0.090 -0.007] [-0.095 0.070] [-0.105 0.078] [-0.071 0.019] [-0.108 -0.014] 

R-squared 0.212 0.231 0.249 0.255 0.211 0.232 

Observations 2,263 2,085 495 457 1,768 1,628 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Control variables include age of the child, firstborn child, height of the child, Muslim child, whether the child has attended 

pre-school, age and education of the household head and his spouse, log total assets, access to internet, own television, 

urban and living in Java. 

 

The results above indicate that greater risk willingness of the household head leads to a higher 

score in the cognitive tests for daughters. This may imply that risk attitudes of the household 

head play an important role for daughters and thus reinforce the notion that education is 

deemed a risky investment, especially for girls. So far, a result that parental risk aversion 

plays an important role for girls is consistent with literature (Wolfel & Heineck, 2012). In 

the Asian context, girls’ education is often socially deemed less worthwhile than that of boys. 

Many girls are expected to marry and raise their children rather than participate in the labour 

market, hence some families perceive their education as a sunk cost (Olson-Storm & Rao, 

2020). This finding raises the issue that socio-cultural factors can be important for the 

underlying parental risk aversion beyond the expected return of human capital investment 

alone. This is supported by an increase in cognitive test score of the girls if parents become 

less risk averse in matrilocal communities where women are relatively more empowered by 

the norms. 

Next, I examine whether the results are heterogenous to the characteristic of school since it 

may account for students’ acquisition of cognitive ability. Empirical evidence in Indonesia 
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reveals that public schools outperform their private counterparts at developing cognitive 

ability, as seen by higher students’ score on the national exam upon completing junior 

secondary school (Newhouse & Beegle, 2006). Meanwhile, the relative performance of 

students from Madrasah29 is somewhat lagged the other two. Table 4.8 presents the results 

of OLS estimation after dividing the children into three groups based on the school type. 

Although parental risk aversion has a negative correlation with children’s cognitive ability, 

it is only significant for sample of children studying in public schools. The proportion of 

children studying in private school and madrasah is quite small in the sample, which 

potentially limits the power of the test. 

Table 4. 8: OLS Estimation for Child Cognitive Outcome by School Type 

Dependent variable:  

child cognitive score 

Coef. 

Public Private Madrasah 

Parental risk aversion -0.034** -0.033 -0.036 

 [-0.065 -0.002] [-0.113 0.047] [-0.131 0.059] 

R-squared 0.222 0.219 0.286 

Observations 3,689 659 331 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence 

intervals in brackets. 

Control variables include age and gender of the child, firstborn child, height of the child, Muslim 

child, whether the child has attended pre-school, age and education of the household head and his 

spouse, log total assets, access to internet, own television, urban and living in Java. 

 

 

Finally, I account for income level of the household head to perform another heterogeneity 

analysis. The children are classified into four quintiles based on the income level of their 

household head. Across all specifications in Table 4.9, parental risk aversion is negatively 

associated with child cognition. However, the effect is only observable for children from 

low-income household heads. This is not surprising given that households with lower 

socioeconomic status tend to be more risk averse as discussed earlier in the descriptive 

statistics. Risk aversion could have depressed low-income household heads to support risky 

investment in child education, which in turn leads to lower cognitive ability of the child. This 

is perhaps due to the opportunity cost of child schooling in terms of forgone child labour or 

their limited knowledge of future outcomes from education (Frempong & Stadelmann, 2021). 

 

 

 
29 A religious-based school for Muslim. 
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Table 4. 9: OLS and IV Estimation for Child Cognitive Outcome by Economic Status 

Dependent variable:  

child cognitive score 

Coef. 

Poor Average Above average Rich 

Parental risk aversion -0.056** -0.016 -0.034 -0.028 

 [-0.110 -0.002] [-0.079 0.046] [-0.094 0.027] [-0.087 0.032] 

R-squared 0.226 0.206 0.223 0.227 

Observations 1,087 1,077 1,109 1,075 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals 

in brackets. 

Control variables include age and gender of the child, firstborn child, height of the child, Muslim 

child, whether the child has attended pre-school, age and education of the household head and his 

spouse, log total assets, access to internet, own television, urban and living in Java. 

 

 

4.4.5. Robustness Check 

In order to examine the robustness of the relationship between parental risk aversion and 

child cognition, several alternative specifications are considered. First, I account for different 

measures of risk aversion. There are several approaches that can be implemented to construct 

risk aversion measure from the IFLS dataset. Since risk aversion measure is elicited from the 

household heads which are typically males in Indonesian context, there might be substantial 

variation in risk attitudes with their spouses. This is supported by empirical evidence that 

males and females are different in their willingness to take risk (Dohmen, et al., 2011) and 

mothers are more engaged in their children’s schooling activities than fathers (Guryan, Hurst, 

& Kearney, 2008). Thus, I account for the effect of mother’s risk attitudes on child cognition 

on separate analyses from father in the interpretation of the results. In further analyses, I also 

include risk attitudes of both parents as a robustness check since child welfare depends on 

both parents’ preferences in the intrahousehold bargaining literature (Afoakwah, Deng, & 

Onur, 2020). 

Next, I examine whether the results are robust if different proxies of risk aversion being used. 

I use the categorical variable as derived from the riskiness of the choice without the Arrow-

Pratt transformation. This is an ordering-based variable with the scale ranging from 1 to 5, 

where 5 indicates most risk averse. However, this strategy has limitation in terms of the 

difficulties in interpreting the coefficient while using standard OLS to perform the estimation. 

I also construct an indicator variable which simplifies risk preference into either risk averse 

or risk loving, where one refers to the most risk averse household heads and zero indicates 

the least risk averse household heads. Another binary variable is considered depending on 
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the distribution of answers across all categories. The variable equals one if the household 

heads are more risk averse than median and zero otherwise. 

Table 4.10 explores the association between parental risk attitudes and child cognition in 

various measures of risk aversion. Across all columns, parental risk aversion has negative 

association with children’s cognitive skills. In column (i), risk aversion of the mother has a 

negative and statistically significant effect on child cognition. However, this effect is weaker 

than risk aversion of the father in the baseline model since it is only significant at 10% level. 

Even, the statistical effect of mother’s risk aversion disappears when being regressed together 

with father’s risk aversion as seen in column (ii). On the other hand, the effect of father’s risk 

aversion remains significant at 5% level. These findings reflect the dominance of father in 

decision making with regard to children’s education, supporting the empirical evidence in 

Indonesian households where proportion of women’s involvement in decision making about 

children’s education is quite low (Rammohan & Johar, 2009).  

Table 4. 10: OLS Estimation for Child Cognitive Outcome by Different Measures of Risk 

Aversion 

Dependent variable:  

child cognitive score 

Coef. 

(i) (ii) (iii) (iv) (v) 

Risk aversion (Head)  -0.032** -0.015* -0.076* -0.043 

  [-0.061 -0.002] [-0.034 0.003] [-0.156 0.005] [-0.103 0.017] 

Risk aversion (Spouse) -0.025* -0.021    

 [-0.054 0.003] [-0.050 0.007]    

R-squared 0.218 0.219 0.217 0.217 0.221 

Observations 4,348 4,348 4,348 2,241 3,870 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 95% confidence intervals in brackets. 

Control variables include age and gender of the child, firstborn child, height of the child, Muslim child, whether 

the child has attended pre-school, age and education of the household head and his spouse, log total assets, 

access to internet, own television, urban and living in Java. 

 

 

The results in Table 4.10 appear to have similar patterns when categorical variables are used 

as it can be seen in column (iii) - (v). Although the coefficient is less interpretable, column 

(iii) suggests that one level increase in parental risk aversion decreases children’s cognitive 

test scores by 0.015 standard deviations at 10% significance level. There is also statistical 

difference in child cognition between the most risk averse parents and the least risk averse 

parents. As presented in column (iv), children from the most risk averse parents score 0.076 

standard deviations lower than the least risk averse parents at 10% level. Meanwhile, having 
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more risk averse parents than median does not seem to be statistically associated with child 

cognition as seen in column (v).  

Furthermore, robustness check in this study considers whether parental risk aversion 

influences child cognitive outcome throughout the distribution of test scores rather than at 

the mean of distribution. Following Brown, Ortiz-Nunez, & Taylor (2012), I use quantile 

regression method with primary benefit of providing a fuller picture of the entire distribution. 

This is because quantile regression analysis enables the effect of parental risk aversion to 

vary across different quantiles of the conditional distribution. I modify the equation (4.10) 

with quantile regression approach as follows. 

𝑞𝑢𝑎𝑛𝑡𝜃{𝑌𝑖|𝑋𝑖 , 𝑅𝑖} = ɸ𝜃𝑋𝑖 + 𝛾𝜃𝑅𝑖 ,    (4.13) 

where the left-hand side of equation (4.13) refers to the θ-th conditional quantile of children’s 

test score, Yi, for a set of characteristics, Xi, which include child attributes, household and 

region characteristics, and parental risk attitudes, Ri. I focus on 𝛾𝜃 as the parameter associated 

with parental risk aversion for each decile of the children’ test score. 

Table 4.11 presents the results based on specification (4.13) where only 𝛾𝜃 is reported for 

simplicity. In general, the measure of parental risk aversion is inversely associated with child 

cognitive outcome across the distribution of test scores. The influence of parental risk 

aversion is largest and strongest at the bottom of the distribution rather than at the median 

and above the median. There is a related 0.1 standard deviation decrease in child cognition 

for every 1 standard deviation increase in risk aversion of the father, at the first decile of 

children’ test score. This may indicate that parental risk aversion plays more important role 

in children with lower cognitive ability. 
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Table 4. 11: QR Estimation for Child Cognitive Outcome 

Dependent variable:  

child cognitive score 
Coef. 95% CI 

1st decile, 𝛾0.1 -0.101*** [-0.158 -0.045] 

2nd decile, 𝛾0.2 -0.064*** [-0.111 -0.016] 

3rd decile, 𝛾0.3 -0.069*** [-0.107 -0.031] 

4th decile, 𝛾0.4 -0.055*** [-0.092 -0.018] 

5th decile, 𝛾0.5 -0.025 [-0.062 0.012] 

6th decile, 𝛾0.6 -0.019 [-0.051 0.014] 

7th decile, 𝛾0.7 -0.013 [-0.042 0.016] 

8th decile, 𝛾0.8 -0.014 [-0.042 0.014] 

9th decile, 𝛾0.9 -0.001 [-0.035 0.034] 

Notes: *, **, *** Significant at the 10%, 5% and 1% levels, respectively; 

95% confidence intervals in brackets 

Control variables include age and gender of the child, firstborn child, 

height of the child, Muslim child, whether the child has attended pre-

school, age and education of the household head and his spouse, log total 

assets, access to internet, own television, urban and living in Java 

. 

 

4.5. Conclusion 

In this chapter, I explore the influences of parental risk attitudes toward the cognitive ability 

of their children. Given that human capital formation of the children is considered as a risky 

investment for the parents, their risk aversion could be a potential determinant of variation in 

children educational outcomes. This study provides empirical evidence from Indonesia on 

this issue and contributes to a literature which has paid less attention to child cognition as a 

direct measure of child education outcome. Unique availability of Indonesian dataset on 

children cognitive test scores and risk preferences of their parents based on hypothetical 

lottery questions made this investigation possible, especially when the empirical evidence in 

the developing countries setting is rare. 

Empirical findings support an inverse link between parental risk aversion and the cognitive 

test scores of their children. This result emphasises the role of parental risk attitudes as an 

important determinant of educational outcomes. Higher risk aversion of the parents can then 

provide an obstacle to human capital investment for the children, especially when the parents 

are poor as they tend to be less willing to take risks. Such characteristics may discourage 

them to invest in human capital of their children. The effect of parental risk aversion is only 

detectable for daughters, supporting the notion that education is a risky investment, especially 

for girls. In terms of the distribution of test score, the role of parental risk aversion is more 
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apparent at the bottom of the distribution. This implies that parental risk-taking is more 

important for children with lower cognitive skills. 

Due to potential time and financial consideration to the investments made by parents in their 

children’s human capital, findings in this study are potentially important from a policy-

maker’s point of view. First, the findings undermine the importance of parental risk aversion 

in the educational plans of their children. To encourage risk-averse parents to invest in their 

children’s quality of human capital, they need to be informed about future outcomes from 

child education. Second, policy makers in the developing countries need to make educational 

investment less risky, potentially through effective use of employment guarantees and 

opportunities. Third, in contrast to the existing literature in the developed countries (Wolfel 

& Heineck, 2012; Belzil & Leonardi, 2007; Checchi, Fiorio, & Leonardi, 2014), the findings 

in this study highlight the importance of social norms. Parental risk attitudes are found to 

have strong influence toward girls’ education in matrilocal communities only, where women 

relatively are more empowered by the norms. Thus, policy makers need to understand the 

sociocultural context while formulating educational policies with respect to women.  

Furthermore, it is important to note while using this study as a means of influencing policy. 

The results do not necessarily imply a causal relationship between parental risk aversion and 

child cognition. This is perhaps due to the selection of variable being used as an instrument. 

Besides, this study elicits data of risk aversion using hypothetical approaches which 

sometimes are poor predictors of actual behaviour. Individuals show a greater degree of 

patience when the real monetary gain is made available to them (Bonan, LeMay-Boucher, 

Scott, & Tenikue, 2017). In this respect, future research in this area should consider using 

data drawn from direct observation with real payoffs as an empirical benchmark in eliciting 

individual risk aversion
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Appendix 4 

4.A. Questions from Raven’s Matrices Test in IFLS  
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4.B. Questions on Risk Preferences in IFLS 
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Chapter 5 – Conclusion 

 

As the world’s fourth most populous country with large diversity (Booth, 1993), Indonesia 

has abundant human resources and is currently experiencing a demographic transition. The 

productive working age will dominate the population structure along with a declining 

dependency ratio. In order to harness this potential, investments in health and education must 

be the top priority for the government to accelerate human capital accumulation. Together 

with government policy, the household also plays an important role in decision-making 

relating to investments in health and education (Banerjee, 2004; Duflo, 2004; Pratley, 2016). 

Using the Indonesian Family Life Survey that is nationally representative and publicly 

available (Strauss, Witoelar, & Sikoki, 2016) as the main data source, this thesis has studied 

three salient aspects of household decision-making behaviour in Indonesia. First, it analyses 

whether the beneficiary households of the government program of conditional cash transfer 

(CCT) have misused the transferred income for frivolous consumption instead of health and 

education expenditures. Second, it examines whether higher bargaining power of a particular 

member in the household –the mother– promotes better nutrition of the children. Lastly, it 

investigates whether risk attitudes of the household head influence cognitive development of 

the children. All the studies are conducted against the context of large socio-economic-

cultural diversity across Indonesian households.  

The first study evaluates CCT program in Indonesia. The program targeted poor households 

with pregnant women, and/or infant, and/or school age children as the beneficiaries. The 

nature of the program is that the recipients can spend the cash transfer on the goods that best 

suit their needs. There are no explicit rules on how to spend cash handouts so long as the 

conditionalities –child attendance at school and pre-/post-natal healthcare– are met. Results 

from propensity score matching and difference-in-differences (PSM-DID) show statistical 

evidence of declining expenditure in frivolous goods among CCT program beneficiaries. The 

findings suggest that the program itself has had a positive and significant impact on education 

expenditure. Education conditionality seems sufficient in deterring frivolous consumption as 

the recipients need to maintain their child attendance at school and bear the related necessary 

costs for cash transfers to continue. This finding reflects that the conditionality can influence 

behaviour of the beneficiary households as expected by the program. 
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The second study examines the impact of mother’s bargaining power on child nutritional 

status. The chapter constructed a direct measure of mother’s bargaining power using principal 

component analysis based on survey questions on household decision making. Although 

there exists an extensive literature on this topic, cultural issues have rarely been addressed. 

This is interesting given the unique context of Indonesia with cultural heterogeneity which 

potentially influences decision making in the household. Beyond the individual and 

community attributes, the chapter highlights the importance of post marital kinship norm as 

a useful instrument for mother’s bargaining power. The first stage of IV-2SLS estimation 

suggests that ethnic groups with higher degree of patrilocality have lower maternal 

bargaining power in the household. This is potentially due to weaker outside options to 

marriage due to absence of intrafamilial bonds. IV-2SLS analysis shows that an increase in 

mother’s bargaining power improves the long-term measure of child nutrition. This finding 

is robust to different measures of bargaining power and child nutrition outcomes. However, 

boys benefit more from higher bargaining power of the mother, with no significant effects 

for girls. This reflects that impact of relative bargaining power of the mother on child 

nutrition is conditioned by preference over particular gender of the child.   

The final study investigates the effect of parental risk attitudes on child education outcomes. 

Whilst most of the existing literature uses school enrolment related variables, this chapter 

uses a direct measure of educational outcome, namely child’s cognitive ability. Based on 

responses to hypothetical lottery questions, the chapter constructs an Arrow-Pratt measure of 

absolute risk aversion. This measure is then related to cognitive ability of the children based 

on their score on a non-verbal cognitive test in Ravens’ coloured progressive matrices. The 

chapter reveals that children with higher parental risk aversion have lower test scores. This 

finding presents empirical evidence that parental risk attitude is a critical determinant for 

child education outcomes given that education is deemed a risky investment. Risk aversion 

could deter the household head to invest in human capital of the children. Further results 

suggest that the effect is only significant for girls, indicating higher perceived riskiness of 

girl’s education. Hence, gender of the child matters for the household heads when it comes 

to making investment decisions in education subject to their risk attitude profile and these 

depend on the prevailing social norms.  

There are several limitations in the work. The first study only categorises two goods as 

frivolous consumption, while alternate definitions are possible. The sample sizes of CCT 
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recipients in the survey are also relatively small. This affects statistical significance in 

estimation and power in testing. The consumption data used in the study are collected from 

interviews, which may be subject to over-reporting or under-reporting. Moreover, the 

consumption information is obtained from female respondents, which potentially makes 

expenditures on frivolous goods underreported and this may affect the precision of parameter 

estimation.  The second study does not consider how a change in woman’s bargaining power 

could influence child nutrition over time as this is a cross-sectional study. This could be of 

particular interest to explore in future works. The study also abstracts from the impact of 

parental education on child nutrition because of potential endogeneity; hence, future research 

could address this issue. The third study cannot necessarily infer a causal effect of parental 

risk aversion on child cognition. This could be due to deficiencies in finding appropriate 

instruments. Future studies addressing this issue could be interesting, particularly when the 

existing literature for the third study is still at its infancy. 

Furthermore, the results reported in this thesis have a number of policy implications relating 

to human capital investment through understanding of the household decision-making 

behaviours in Indonesia. These are particularly relevant given the important position of the 

household in the decision-making process and resource allocation to the children (Haddad, 

Hoddinott, & Alderman, 1997). First, regarding the CCT program, the education 

conditionality seems able to deter frivolous consumption behaviour. This cannot be separated 

from the design of the program that enforces compliance of the participants toward program 

conditionality. Second, to fight malnutrition in early childhood, nutrition policies should be 

complemented with a strategy to increase women’s bargaining power. However, this needs 

to account for variation in social norms due to cultural heterogeneity in Indonesia. Finally, 

policymakers should inform the parents, especially those from lower economic status, 

regarding future returns from child education. They also need to make education investment 

less risky through providing employment guarantees and opportunities for instance, but 

again, this needs to account for prevailing social norms. Taken together, the three studies in 

this thesis reflect new findings about household decision-making behaviour in Indonesia and 

its impact upon investments on children. It is anticipated that the findings will be similar in 

some other developing country contexts. 
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