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Abstract 
 

Healthy breastfeeding behaviors have been shown to produce many long-term health benefits 

including improved cognition. This study uses data from the Indonesian Family Life Survey 

(IFLS) to assess the longitudinal impact of exclusive breastfeeding duration and early life 

breastfeeding practices on education. Though a positive correlation was found between 

breastfeeding duration and years of schooling in naïve regressions, the significance and 

magnitude of this effect decreased when household fixed effects were added. A stronger 

correlation was found between early life breastfeeding and schooling, with income-stratified 

results demonstrating that poorer households are potentially subject to greater benefits. 

 

JEL classification: I0; I12; I21 
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Introduction 

Breastfeeding is known to have positive health benefits for children and is a highly 

recommended practice by many health organizations (Dieterich et al., 2013). Its studied effects 

have been vast, and numerous public health campaigns have focused on breastfeeding promotion 

(Global Strategy for Infant and Young Child Feeding: The Optimal Duration of Exclusive 

Breastfeeding, 2001). More and more, research is beginning to analyze the long-term benefits of 

breastfeeding, and some studies have already found positive effects on intellectual performance 

(B. Horta & Victoria, 2013). The goal of this study is to assess the impact of healthy 

breastfeeding behaviors, such as exclusive breastfeeding duration and early breastfeeding 

practices, on future educational attainment. 

Using the Indonesian Family Life Survey, the estimation strategy of this study analyzes 

the impact of differential breastfeeding behaviors within households by controlling for household 

or district fixed effects. This methodology allows the results to account for observable and 

unobservable differences that vary across households and districts, with key observable 

differences across children controlled.  

Although the results of this study found a positive and significant correlation between 

breastfeeding duration and years of schooling completed in the naïve estimates, this correlation 

minimized and became insignificant with the addition of key controls and the controlling of 

household fixed effects. A slightly stronger positive correlation was found for female children 

than for male children, but the significance of this effect also disappeared when controlling for 

household fixed effects. However, in a sub-sample analysis investigating early breastfeeding 

behavior, a stronger positive correlation was found between healthy early-life breastfeeding 

practices and years of schooling completed. Though this relationship did not stay significant in 
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the district fixed effects regression with controls added, an income-stratified analysis suggested 

that there was a stronger impact for individuals from poorer households.  

These results demonstrate that some previous literature could have overemphasized the 

direct importance of breastfeeding duration on years of schooling completed by not controlling 

for key confounding variables or accounting for unobservables (Lutter et al., 2019). Additionally, 

early breastfeeding behaviors may be more important than duration and warrant further emphasis 

in conversations about longitudinal educational attainment. This points to a need for further 

research in this area and more detailed studies of potential intermediate effects of breastfeeding 

practices on educational outcomes. 

Background 

Breastfeeding, particularly early initiation and exclusive breastfeeding for the first 6 

months of a child’s life, has well documented benefits for both mother and child and is highly 

recommended by the World Health Organization (Global Strategy for Infant and Young Child 

Feeding: The Optimal Duration of Exclusive Breastfeeding, 2001). Studies have conclusively 

shown that the short-term benefits of healthy breastfeeding practices, such as early initiation and 

exclusive breastfeeding, include the reduction of childhood morbidity and mortality due to 

infectious disease, diarrhea, and lower respiratory tract infection, among other illnesses. One 

study even specifically found that the early initiation of breastfeeding was able to reduce 

neonatal mortality among low birth weight babies in Indonesia (Berkat & Sutan, 2014). Globally, 

poor feeding practices, including lack of exclusive breastfeeding, contribute to the deaths of 

800,000 children under 5 years old each year (“Indonesia’s Breastfeeding Challenge Is Echoed 

the World over,” 2014).  
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In recent years, researchers have been interested in investigating the potential long-term 

consequences of healthy breastfeeding. Findings have shown breastfeeding to have long-term 

benefits of decreased risk of high blood pressure, type-2 diabetes, high serum cholesterol, and 

overweight and obesity, and even increased intellectual performance (B. Horta & Victoria, 2013; 

Miliku et al., 2021). However, few studies have investigated whether healthy breastfeeding 

practices increase schooling level achieved. Potential channels for which breastfeeding could 

increase educational attainment could operate through improvements in physical health, such as 

a reduction of stunting, or increased cognitive ability (Perkins et al., 2016; Sloan et al., 2010). As 

education levels are closely connected to economic success as well as further beneficial health 

behaviors, all early-life predictors of education attainment are highly important to understand 

and can further inform policy related to early-life health recommendations (“Link between 

Education and Economic Success,” 1999).  

Lutter et al. previously studied the connection between breastfeeding duration , 

schooling, and income in Indonesia (Lutter et al., 2019). Though they, too, used the Indonesian 

Family Life Survey, they did not account for household fixed effects, leaving a range of 

unobservables to potentially bias their conclusions. Additionally, they used a subset of the panel 

data for which income information was also available, unnecessarily limiting the sample size. It 

is important to reevaluate the findings through more robust estimation strategies. Their study also 

only found significant effects when gender-stratifying their analysis and focusing on girls. This 

methodology signals potential selection effects based on gender and possibly other 

characteristics which differ across individuals in a household, further demanding the need to 

investigate household fixed effects.  

Setting 
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Despite the well-supported evidence of the benefits of breastfeeding and exclusive 

breastfeeding, many countries still exclusively breastfeed at low rates. Indonesia is a low-middle 

income country and the world’s largest island country, with 5 major islands and 30 smaller 

groups, divided into 27 provinces. Indonesia has a particularly low rate and duration of exclusive 

breastfeeding. In 1990, the President of the Republic of Indonesia declared the breastfeeding 

promotion program as a National Movement, and many hospitals were encouraged to become 

“Baby Friendly Hospitals”, an accreditation signifying alignment with the World Health 

Assembly’s breastfeeding resolutions. By 1996, the rate of ever breastfed babies in Indonesia 

was 97%, but ever breastfed statistics give no meaningful data on the consistency of 

breastfeeding and whether the baby was breastfed exclusively for any duration. The Home 

Health Survey showed that in 1992 only 63.7% of babies were exclusively breastfed until 3 

months (Suharyono & Paul, 1997). In 2009, Indonesia enacted a law calling for every baby to be 

exclusively breastfed until 6 months of age, but poor implementation of the law meant that still 

only 42% of babies were meeting this goal in 2012, according to the Indonesian Demographic 

and Health Survey (“Indonesia’s Breastfeeding Challenge Is Echoed the World over,” 2014). 

The World Bank reported that the rate had improved to 52% in 2017, though this rate still leaves 

nearly half of all children born in Indonesia with suboptimal early-life nutrition (Aiming High: 

Indonesia’s Ambition to Reduce Stunting, 2018).  

Furthermore, education has been a major focus of the Indonesian government since the 

mid-2000s, but their literacy levels and tertiary attainment levels still remain far lower than most 

other Southeast Asian countries (Dragana Dilas et al., 2019). Therefore, the investigation of 

exclusive breastfeeding’s impact on educational attainment could serve as a useful policy 

informant. 
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Data 

The data used to investigate this research comes from the Indonesia Family Life Survey 

(IFLS). IFLS is an on-going longitudinal survey of individuals, households, families, 

communities, and facilities in Indonesia which began in 1993. The survey followed up with the 

members of the households in the original wave in 1997, 2000, 2007, and 2014, and new 

household members were added to the study at these times. The sample contains panel data for 

over 30,000 individuals from 13 of the 27 provinces in Indonesia, making it representative of 

about 83% of the Indonesian population. Individuals of all ages were recorded in the data. The 

survey asks extensive questions on retrospective histories about topics including employment, 

marriage, fertility, migration, and education. It also includes information on self-reported and 

measured health status and household consumption and assets.  

The subset of individuals in the data who are used for this project’s investigation on 

exclusive breastfeeding duration are those who were born to mothers in the household and were 

6 months of age or older and had finished exclusive breastfeeding when the survey was 

administered in 1993, which includes 11,165 individuals. However, of those individuals, 10,023 

were matched with education outcomes, so this is the final sample size used. This subset will be 

used so that the detailed pregnancy history information that mothers reported in the first wave of 

the survey can be analyzed with the education outcomes reported for those individuals in the 

most current wave of the survey in 2014. This methodology allows the children of reported 

pregnancy and early-life care outcomes to presumably have enough time to have completed their 

education. The sub-sample includes individuals aged 6 months-34 years in 1993 and 21-46 years 

in 2014. 
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The advantages of these data include the access to detailed early life information as well 

as family information. However, a shortcoming of these data is that the most detailed of 

information on breastfeeding practices, particularly information involving the early stages of 

breastfeeding, is only reported for children under the age of 5 at the time of the 1993 survey. 

This is a necessary step to preserve the accuracy of this information, but the use of this 

information decreases the available sample size and limits the ability to compare household fixed 

effects across siblings. Thus, this detailed information is used in a separate sub-sample analysis 

on the impact of following recommended breastfeeding behaviors in the child’s first several days 

of life. This subsample included all those born to mothers in the household who were under the 

age of 5 years when the survey was administered in 1993. Out of these 3,017 individuals, 2,701 

were able to be matched with 2014 education outcomes, making this the final sample size. 

Individuals in this sub-group were aged <1 month-5 years in 1993 and 21-27 years in 2014. 

IFLS data was transferred into Stata 17.0 where it was further analyzed. 

Estimation Strategy 

 A naïve estimate, simply looking at the impact of healthy breastfeeding behaviors on 

years of schooling completed, would dismiss many important determinants of education. 

Neglecting other important confounders would provide an inaccurate estimate of the true impact. 

Key influencers of educational attainment as well as potential influencers of breastfeeding 

practices include the mother’s and household head’s level of education, income, ethnicity, and 

religion of the family. Controlling for these variables will provide a better estimate. However, 

there are many other unobservables which could also potentially bias the estimate. These could 

include things like level of household support for education, quality of the nearest schools, or 

access to transportation. Accounting for both the observable and unobservable confounders by 
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controlling for household or district fixed effects should provide a much clearer estimate for the 

true causal impact of breastfeeding duration on educational attainment. 

Breastfeeding Duration: 

 The estimation strategy of this analysis examines differences in educational attainment 

based on increased length of exclusive breastfeeding while accounting for household fixed 

effects. However, for the purposes of creating summary statistics, the proxy variable for 

exclusive breastfeeding was split into a binary comparison. Those who began being regularly fed 

something other than breastmilk (no-longer “exclusively” breastfed) at 3 months of age or 

younger were compared against those who ended exclusive breastfeeding after 3 months. This 

time period was chosen for comparison because 3 months of age held the median and was the 

most common age to end exclusive breastfeeding. Additionally, as literature reported in the 

background showed, in 1993, 3 months of exclusive breastfeeding was somewhat standard, while 

6 months of exclusive breastfeeding became the more encouraged checkpoint around 2009. By 

splitting exclusive breastfeeding into these two groups, the comparison in Table 1 can capture 

the differences in groups who chose to exclusively breastfeed for comparatively longer amounts 

of time.   

Table 1: Duration Summary Statistics 

Variable 
Exclusively breastfed <= 
3 months 

Exclusively breastfed 
>3 months 

t-test p-
value 

  n=6399 n=4611   
Child's age in 1993 9.92 10.40 

0.0001  (n=11,165) (.078) (0.098) 
# of total pregnancies of 
mother 4.87 4.92 

0.28  (n=11,165) (.032) (.038) 
Birth Order 3.18 3.21 

0.47  (n=10,756) (.027) (.033) 
# of check-ups during 
pregnancy 1.38 1.39 0.805 
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 (n=2,776) (.023) (.031) 
Male Child 0.514 0.516 

0.895  (n=11,063) (.006) (.007) 
 Muslim  0.86 0.88 

0.019  (n=11,114) (.0043) (.0049) 
Not Javanese   0.57 0.61 

0.0003 
(not majority ethnicity) 
(n=10,016) (.006) (.008) 
Yrs education of mother 
(11,165) 5.06 4.85 

0.004  (.050) (.055) 
Mother's age at time of birth 
(n=11,158) 25.35 24.91 

0.0001  (.072) (.085) 
Yrs education of father 6.27 6.16 

0.17  (n=10,271) (.055) (.065) 
legend: p<0.05 

Table 1 compares length of exclusive breastfeeding to variables which could have 

revealed important differences between the two groups. Factors about the child, such as the 

child’s age, gender, religion, and ethnicity, could have contributed to how long they were 

breastfed. Additionally, factors such as birth order, number of total pregnancies of the mother, 

and number of check-ups during pregnancy were important to compare. Mother’s age and 

education level and father’s education level also could have influenced breastfeeding duration. 

As Table 1 shows, when performing t-tests, many of these variables had no significant 

differences between the groups. However, child’s age (at time of survey), proportion of 

ethnicities other than Javanese (the majority ethnicity of the sample), proportion of Muslims, 

mother’s age at the time of giving birth to the child, and years of education completed by the 

mother were all significantly different between the two groups.  

It appears that younger and less educated mothers may have been more likely to 

exclusively breastfeed for longer durations of time. This reveals a potentially important bias, as it 

demonstrates a need to control for mother’s age at the time of birth, which is a key factor in the 
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differences between siblings, in addition to household fixed affects. The data also shows that 

children born in earlier years had experienced increased length of breastfeeding. This is another 

potential bias to account for and may signal a peculiar time-trend in breastfeeding practices. A 

higher proportion of non-Javanese children and Muslim children were breastfed for longer 

periods of time, which may signal a potential cultural bias. These biases would likely be 

accounted for when controlling for household fixed effects, but it is nonetheless important to 

understand. Though it is unclear what specific cultural aspects may drive these correlations, 

controlling for ethnicity and religion is an important measure to isolate the causal effect of 

breastfeeding on education.  

An important point to note is that while several of these means differ significantly 

between the comparison groups, the difference in the point estimates of the means remains 

relatively small between the groups. This validates that these are adequate comparison groups, 

and that controlling for some of these key variables will address the bias they may have caused.  

Additionally, while the number of check-ups received by the mother during pregnancy 

could be an important contributor to differences in breastfeeding behaviors and education 

attainment between individuals in the same household, the smaller sub-sample for which this 

information is available for (n=2,776) makes it unfit to include as a control variable in 

regressions. However, the similarity of the means for this variable shown in Table 1 imply that 

results will not be significantly altered by the exclusion of this variable.  

Early Breastfeeding Behavior: 

 The estimation strategy of this sub-analysis looks at differences in educational attainment 

based on increased compliance with recommended early life breastfeeding practices, while 

accounting for district fixed effects. An index variable was created, as described in the following 
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section. However, in order to exemplify the summary statistics of this sub-group, one of the 

component variables was split into a binary comparison. Table 1.b compares the characteristics 

of children who were fed only breastmilk in their first 3 days of life to those who were given 

something other than breastmilk in their first 3 days.  

 

Table 1.b: Summary Statistics for younger children 

Variable 
Only breastmilk in first 3 
days 

Not only breastmilk 
in first 3 days 

t-test p-
value 

  n=1171 n=1901   
Child's age in 1993 2.41 2.36 

0.48  (n=3,072) (.062) (0.038) 
# of total pregnancies of 
mother 3.74 3.85 

0.22  (n=3,072) (.068) (.057) 
Birth Order 3.36 3.46 

0.26  (n=2,960) (.066) (.056) 
# of check-ups during 
pregnancy 1.36 1.38 

0.60  (n=3,036) (.026) (.023) 
Male Child 0.522 0.520 

0.91  (n=3,048) (.015) (.011) 
 Muslim  0.88 0.87 

0.66  (n=3,058) (.001) (.008) 
Not Javanese   0.65 0.61 

0.029 
(not majority ethnicity) 
(n=2,749) (.015) (.011) 
Yrs education of mother 
(n=3,072) 5.73 5.33 

0.0096  (.122) (.093) 
Mother's age at time of birth 
(n=3,072) 27.28 27.40 

0.60  (.177) (.142) 
Yrs education of father 6.66 6.26 

0.0175  (n=2,913) (.129) (.103) 
legend: p<0.05 

The same variables compared across groups in Table 1.a were used to compare groups in 

Table 1.b. Table 1.b had fewer categories of significant difference after performing t-tests than 
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Table 1.a. Notably, there were significant differences in the proportion of non-Javanese people 

and in the years of education of both the mother and the father. Non-Javanese people were more 

likely to only give breastmilk in the first 3 days. Again, this may be due to some cultural factor 

outside the scope of this analysis, but controlling for ethnicity will account for any underlying 

differences. In years of education of the mother, the opposite trend is seen in Table 1.b as was 

discussed in Table 1.a. While less educated mothers were more likely to partake in healthy 

breastfeeding behaviors (longer exclusive breastfeeding duration) in Table 1.a, in Table 1.b it is 

clear that more educated mothers are more likely to only give breastmilk in the first 3 days 

(which is considered the healthy breastfeeding behavior in this scenario). More years of 

education for the father is also associated with only breastfeeding in the first 3 days. These are 

important factors to control for, as parental correlation is likely highly correlated with both 

breastfeeding behaviors and childhood educational attainment.  

Again, while some of these categories display significant differences, the differences in 

the point estimates are relatively small. Therefore, these groups act as adequate comparison 

groups after controlling for specific key variables.  

Econometric Specification 

Breastfeeding Duration: 

 The precise sub-sample used in the econometric specification for breastfeeding duration 

is the cohort of 10,023 individuals born to mothers in the household who were over the age of 6 

months and had ended exclusive breastfeeding by the time of survey administration in 1993.  

 The main independent variable of interest is the proxy variable for duration of exclusive 

breastfeeding in months. The variable was constructed from the question indicating the age at 

which the child began being regularly fed foods other than breastmilk. All responses were 
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recoded into age in months, and then divided into categories of 0-0.99 months, 1-1.99 months, 2-

2.99 months, 3-3.99 months, 4-4.99 months, 5-5.99 months, and 6 or more months. When used 

in the regression in this categorical manner, each month range was compared to the 0-0.99 month 

category, showing the effect of breastfeeding for a certain duration of months compared to 

breastfeeding for a very short duration, if at all.  

 The outcome variable is years of schooling completed by the child by the 2014 survey 

administration. As all respondents were at least 21.5 years of age, and range to 59 years of age, it 

can be inferred that most if not all had completed their education by this time. The variable was 

constructed by combining responses to the highest level of education reached and the highest 

grade completed at that level. The years of education completed for this sub-sample range from 0 

to 16 years, with a median of 6 years.  

The estimating equation is:  

YSiy= β0 + βzMBiyz + γiXi + αFEy + ε  , 

where years of schooling completed (YS) for individual i in household y is equated to a constant 

(β0) plus a group of multipliers (βz) on category of months breastfed exclusively (MB) plus the 

impacts (γi) of an array of control variables (Xi) and the impact (α) of fixed effects of household 

y (FEy), including error (ε). 

The control variables used in addition to the fixed effects are an indicator for a male child, the 

age of the child in 1993, the mother’s age at the time of the child’s birth, and the birth order of 

the child. Additional controls were used in the naive estimate with controls, including years of 

education completed by the mother and father, religion, ethnicity, and the total number of 

pregnancies of the mother, but all of these variables are constant within a household and 

therefore captured with the fixed effects estimator.  
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Early Breastfeeding Behavior: 

 The sub-sample used in the econometric specification for early breastfeeding behavior is 

the cohort of 2,701 individuals who were 5 years and younger at the time of survey 

administration in 1993 and were able to be matched to education information in 2014.  

 In this sub-analysis, the independent variable of interest is a constructed proxy variable 

for early breastfeeding behavior, which will be referred to as “early index.” This variable 

quantifies adherence to several early-life healthy breastfeeding behaviors. The three components 

of this variable are whether the child was breastfed at all in the first 3 days of life, whether only 

breastmilk was given during the first 3 days of life, and whether the colostrum was given to the 

child. The variable ranges from 0-3, where a child whose parents followed each of these 

behaviors would receive a 3 and a child whose parents followed none of these behaviors would 

receive a 0.  

 The outcome variable, years of schooling completed by the child by the 2014 survey 

administration, remains the same. The estimating equation remains very similar, however district 

fixed effects are used rather than household fixed effects, as restricting the sample to children 5 

and under would greatly limit the number of siblings that could be compared against one another 

in a household. The control variables used are the same as in the breastfeeding duration analysis. 

Thus, the equation is as follows: 

YSid= β0 + β1EIid + γiXi + αFEd + ε  , 

where years of schooling completed (YS) for individual i in district d is equated to a constant 

(β0) plus a multiplier (β1) the early index (EI) plus the impacts (γi) of an array of control 

variables (Xi) and the impact (α) of fixed effects of district d (FEd), including error (ε). 

 



 

 17 

Results 

Breastfeeding Duration: 

The key variable in this regression is the number of months exclusively breastfed, though 

for these purposes this variable has been split into the categories by month and compared to the 

base of being breastfed for less than 1 month. In the first column of Table 2, the naïve estimate 

without controls, each of the six month specifications have positive coefficients and almost all of 

them are significant at the 95% confidence level. This signals that, relative to less than one 

month of exclusive breastfeeding, each of these lengths of breastfeeding corresponds with 

increased years of schooling completed. The largest coefficient in this regression is on those who 

were breastfed between 3-3.99 months, showing a 1.762 increase in years schooling relative to 

those breastfed less than one month.  

Table 2: Duration Exclusively Breastfed on Years of Schooling Completed 

Variable Naive NaivewCo~s FE FEwContr~s 
Months Exclusively 

Breastfed: 
<1month 

 
 

(base) 

 
 

(base) 

 
 

(base) 

 
 

(base) 
     

1-1.99 months 0.364** 0.180 -0.232 -0.096 
 0.137 0.123 0.248 0.247 

2-2.99 months 1.198*** 0.354** -0.423 -0.199 
 0.144 0.131 0.244 0.242 

3-3.99 months 1.762*** 0.435*** -0.343 -0.266 
 0.116 0.103 0.221 0.220 

4-4.99 months 1.637*** 0.330** -0.674** -0.517** 
 0.137 0.123 0.255 0.253 

5-5.99 months 0.143 -0.169 -0.486* -0.264 
 0.190 0.171 0.284 0.281 

6+ months 0.223** 0.066 -0.549** -0.249 
 0.110 0.098 0.216 0.215 
     

Male Child  -0.190**  0.030 
  0.065  0.062 

Yrs educ Mother  0.227***   
  0.012   

Yrs educ Father  0.303***   
  0.011   
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Muslim  -0.758***   
  0.107   

Non-Javanese  -0.098   
  0.068   

Age of child in 1993  -0.002  -0.190*** 
  0.007  0.022 

     
Age of mother at birth  0.030***  -0.084** 

  0.008  0.027 
# pregs of mother  -0.191***   

  0.024   
Birth Order  0.168***  0.014 

  0.032  0.044 
Constant 9.595 7.767 10.654 14.468 

 0.080 0.243 0.145 0.821 
N 10023 8758 10023 9573 

legend: * p<.1; ** p<.05; *** p<.001 

 

When the control variables are included in the original naïve regression, all of the 

coefficients on breastfeeding durations decrease in magnitude and many lose significance. 3-3.99 

months is still the largest and most significant coefficient, but now only correlated with a 0.43 

increase in years of schooling completed.  

However, when controlling for household fixed effects, these results notably change. The 

signs of the coefficients on the breastfeeding durations become negative in this regression, 

though fewer of the categories’ coefficients stay significant. The estimate of being breastfed 

from 4-4.99 months compared to less than 1 month is -0.67 years of schooling and is significant 

at the 95% confidence level. This would signal that, compared to one’s siblings, being 

exclusively breastfed for longer periods of time would decrease years of schooling completed. 

This is a peculiar outcome, as longer periods of breastfeeding would not causally negatively 

impact schooling attainment because it is not known to be a harmful practice, barring cases 

where it constitutes malnourishment.  
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The relationship becomes clearer when key controls are added to the fixed effects 

regression. As shown in Table 2, the coefficients on duration of breastfeeding remain negative in 

this specification, but all of them lose their significance except for the 4-4.99 month category. 

However, this estimate decreased in magnitude with the addition of controls, down to -0.52 

years. The controls included in this regression were designed to capture some of the key 

differences between siblings in a household. The effect their inclusion has on the results of the 

regression suggests that, when confounding variables are appropriately controlled for, there is 

little to no significant correlation between breastfeeding duration and years of schooling 

completed.   

Figure 1 displays the coefficients for each month category in each regression of Table 2 

with the corresponding standard error bars. It is worthy to note that the standard errors of the 

fixed effects regressions are much larger than those of the naïve regressions.  
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Figure 1: Table 2’s Months Exclusively Breastfed Coefficients with Standard Error

 

 In order to account for various possible measurement issues within this analysis, several 

robustness checks were performed, as detailed in the Appendix. Alternative specifications in 

regard in the independent variable, sub-group, and the outcome variable are included. Both 

changing the proxy variable for exclusive breastfeeding to “age weaned” and restricting the 

sample to children ages 6 months-5 years in 1993, to select for more accurate recall, produced a 

similar trend in magnitude, directionality, and significance as found in Table 2 (Tables A.1 and 

A.2). Subsequently, the analysis was stratified based off child’s gender and familial wealth to 

assess whether breastfeeding duration has a differential impact on certain groups of children. The 

gender stratification interestingly showed female children to have more positive and significant 
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coefficients in the naïve regression with controls than their male counterparts. However, again, 

the directionality, magnitude, and significance changed when fixed effects were added (Table 

A.3). The wealth stratification again produced a similar trend to Table 2, in that some 

coefficients were positive and significant in the naïve regressions with controls, but many of 

these turned negative in the fixed effects regressions with control, even significantly for some of 

the coefficients in the lower-wealth stratification (Table A.4). Finally, secondary school 

completion was tested as the outcome variable rather than years of education completed. The 

same trend observed in Table 2 was again observed in this analysis (Table A.5). 

 
Early Breastfeeding Behavior: 
 
 The key variable of interest in the analysis of early breastfeeding behavior is the early 

index variable. In this analysis, the control variables of child’s age and birth order were separated 

into categorical variables to control for non-linear variation. Table 3 displays the results of the 

naïve, naïve with controls, fixed effects, and fixed effects with controls regression analyses.  

Table 3: Early Breastfeeding Behavior on Years of Schooling Completed 

Variable Naive NaivewCo~s FE FEwContr~s 
earlyindex 0.773*** 0.253** 0.342*** 0.058 

 0.084 0.082 0.085 0.088 
Male Child  -0.594***  -0.694*** 

  0.128  0.127 
Yrs educ Mother  0.234***  0.217*** 

  0.023  0.025 
Yrs educ Father  0.241***  0.209*** 

  0.021  0.022 
     

Muslim  -0.869***  -0.860** 
  0.209  0.390 

Non-Javanese  -0.237*  -0.211 
  0.137  0.277 

Age of child in 1993:  
Less than 1 yr 

  
(base) 

  
(base) 

     
1 yr  0.193  0.063 
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  0.215  0.220 
2 yr  0.104  0.035 

  0.206  0.218 
3 yr  -0.251  -0.346 

  0.222  0.217 
4 yr  -0.059  0.031 

  0.216  0.217 
5 yr  0.070  -0.194 

  0.316  0.285 
     

Age of mother at birth:  0.049**  0.014 
  0.016  0.016 

# pregs of mother  -0.030  -0.030 
  0.052  0.053 

Birth order: 
1st 

  
(base) 

  
(base) 

     
2nd  -0.032  -0.002 

  0.188  0.191 
3rd  -0.135  -0.032 

  0.222  0.223 
4th+  0.134  0.365 

  0.316  0.312 
Constant 9.310*** 7.550*** 10.142*** 9.166*** 

 0.180 0.482 0.174 0.627 
N 2680 2175 2680 2175 

* p<.1; ** p<.05; *** p<.001 
 

The first column of Table 3 shows that a one-point increase in the early index, or 

compliance with 1 additional measure of healthy breastfeeding practices in the first 3 days, is 

correlated with a 0.78 year increase in educational attainment, significant at the 95% confidence 

level. Similarly to when controls were added in Table 2, in the second column of Table 3, the 

coefficient on early index decreases in magnitude to a 0.25 year increase, but it remains 

significant.  

 In contrast to the breastfeeding duration analysis, the third column of Table 3 shows a 

positive, significant association remains when controlling for district fixed effects. A one-point 

increase in early index is associated with a 0.342 year increase in education. However, when 
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additional controls are added to the fixed effect estimator, the magnitude of the coefficient 

decreases to 0.06 and loses its significance. Still, there appears to be a stronger positive 

correlation between the early index variable and years of schooling completed than between 

breastfeeding duration and schooling.  

 To further understand this positive correlation, it was necessary to segregate this analysis 

into sub-groups based on vulnerability. To explore whether a stronger correlation could be seen 

for those most vulnerable to barriers to education, the regression was stratified by familial 

wealth. The sub-group was split by those whose households had or did not have electricity in 

1993, as a proxy for socioeconomic status. Table 4 displays the results of naïve regressions with 

controls and fixed effects regressions with controls, equivalent to columns 2 and 4 of Tables 3, 

for children from households without and with electricity. Columns 1 and 2 show the regression 

results for those without electricity, while columns 3 and 4 show the results for those with 

electricity. 

Table 4: Electricity Stratification (as a proxy for wealth) 

Variable NoElec NoElecFE Elec ElecFE 
earlyindex 0.348** 0.227 0.149 -0.051 

 0.150 0.162 0.095 0.105 
Male Child -0.401 -0.378 -0.688*** -0.765*** 

 0.244 0.237 0.146 0.147 
Yrs educ Mother 0.247*** 0.249*** 0.200*** 0.170*** 

 0.050 0.056 0.025 0.029 
Yrs educ Father 0.266*** 0.203*** 0.203*** 0.186*** 

 0.041 0.044 0.024 0.026 
     

Muslim -0.807** 0.382 -0.996*** -1.438*** 
 0.382 1.060 0.241 0.417 

Non-Javanese -0.493* -0.393 -0.053 -0.197 
 0.271 0.574 0.154 0.309 

Age of child in 1993: 
Less than 1 yr 

 
(base) 

 
(base) 

 
(base) 

 
(base) 

     
1 yr 0.184 0.199 0.126 -0.064 

 0.436 0.416 0.236 0.255 
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2 yr 0.179 0.334 0.009 -0.192 
 0.395 0.395 0.235 0.255 

3 yr -0.524 -0.242 -0.086 -0.337 
 0.429 0.390 0.246 0.256 

4 yr -0.564 -0.110 0.173 0.146 
 0.418 0.401 0.240 0.253 

5 yr -0.086 -0.328 0.072 -0.227 
 0.555 0.515 0.372 0.335 
     

Age of mother at birth: 0.020 -0.031 0.056** 0.035* 
 0.028 0.028 0.018 0.019 

# pregs of mother 0.008 -0.070 -0.037 -0.013 
 0.095 0.100 0.061 0.063 

Birth order: 
1st 

 
(base) 

 
(base) 

 
(base) 

 
(base) 

     
2nd 0.199 0.350 -0.203 -0.257 

 0.383 0.375 0.208 0.217 
3rd -0.259 0.372 -0.062 -0.162 

 0.429 0.432 0.250 0.263 
4th+ 0.630 1.475** -0.215 -0.389 

 0.609 0.620 0.362 0.363 
Constant 7.340*** 7.811*** 8.517*** 10.475*** 

 0.910 1.313 0.548 0.736 
N 775 775 1400 1400 

Legend: * p<.1; ** p<.05; *** p<.001 
 

The results show stronger positive correlations in both regressions for children from 

households without electricity compared to those with electricity. In column 1, the naïve with 

controls estimate shows that a one-point increase in the early index is correlated with a 0.35 year 

increase in years of schooling, significant at the 95% confidence level. In contrast, column 3, the 

same regression for children in households with electricity, has a non-significant yet positive 

correlation of 0.15 years. These numbers are comparable to the non-stratified coefficient in 

column 2 of Table 3, which shows a significant 0.25 year increase. In the fixed effects 

regressions with controls in columns 2 and 4, those without electricity had a non-significant 

positive coefficient of 0.23 (p=0.11), while those with electricity had a non-significant negative 
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correlation of -0.05 (p=0.63). These numbers are comparable to the non-stratified coefficient in 

column 4 of Table 3, which shows a non-significant 0.058 year increase.  

Discussion 

Though the results of the breastfeeding duration analysis seem ambiguous, they point to a 

clear pattern. In the naïve estimate of breastfeeding duration, the results showed a slight positive 

and significant effect on years of schooling completed, but this effect minimizes and becomes 

less significant as controls are added. Both in the models with controls and fixed effects, there is 

no longer a strong positive correlation between duration of breastfeeding and years of schooling 

completed. This evidence suggests that the selection of household types into longer durations of 

breastfeeding is biasing the estimates towards finding a positive, significant relationship between 

breastfeeding and schooling in the naïve regression. Therefore, we can conclude that there is not 

actually a strong causal association between duration of breastfeeding and schooling outcomes in 

this sample. The gender stratified regressions shown in Table A.3 point to a potentially stronger 

causal relationship for female children than for male children, though the disappearance of 

significance in the fixed effect estimate still signals little causal association. The electricity-

stratified regressions shown in Table A.4 demonstrate that the negative coefficients in the fixed 

effects regressions could be exacerbated by low-income households, though the rationale behind 

this is not very clear.  

The results of the early breastfeeding behavior potentially point to a stronger causal 

impact on educational attainment. Unlike the breastfeeding duration analysis, Table 3 shows 

positive correlations between higher scores on the early index and years of education completed 

in all four columns, only losing significance in column 4, the district fixed effects regression 

with controls. When stratifying this analysis based on electricity as a proxy for wealth, Table 4 
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shows that the coefficients are more positive and more significant for children born to 

households without electricity than children born to households with electricity. In both the naïve 

regressions with controls and the district fixed effects regressions with controls, the coefficients 

for those without electricity are more positive and more significant compared to the non-

stratified results of Table 3, and the coefficients for those with electricity are less positive and 

less significant than the non-stratified results of Table 3. Therefore, it is apparent that the 

wealthier portion of individuals in the sample were downwardly biasing the correlation between 

healthy early breastfeeding behaviors and years of education completed. This could mean that, 

while early breastfeeding behaviors have little meaningful impact on educational attainment in 

wealthy families, they could potentially have a causal impact on education attainment for poorer 

families, who are more vulnerable to barriers to education.  

Though research shows that breastfeeding duration is good for infant health and has some 

lasting long-term benefits (Dieterich et al., 2013; B. Horta & Victoria, 2013), there are several 

different potential reasons that an effect was not found here. One pressing issue is the association 

with breastfeeding and selective mortality (B. L. Horta et al., 2013). Breastfeeding gives children 

a much better chance of survival, but there might only be small differences in health between the 

children who survived who were breastfed for longer or shorter durations. Furthermore, many 

scholars believe long-term health benefits often accrue quickly. Because the majority of children 

in this sample were breastfed for at least some duration, it is possible that there are not enough 

children in the sample who were never breastfed to be able to observe the benefits of being 

breastfed for any length. This could be a reason why a greater correlation was seen between early 

breastfeeding behaviors and education than between duration and education. While the long-term 

benefits of some of the earliest nutritional actions may have accrued quickly, the longevity of 
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exclusive breastfeeding may cause less of a significant effect on future cognitive levels and 

educational success. It is also possible that children who were breastfed for shorter durations and 

were therefore less healthy during infancy were able to close the health gap throughout young 

childhood through other means of nutrition to compensate for illness during infancy or 

malnourishment. This is especially true for children of wealthier families, who would have more 

resources available to them to catch-up in this way, which could explain the differential results 

found in Table 4.  

In terms of the outcome variable of years schooling completed, there is also a strong 

likelihood that grade progression is somewhat automatic up to a certain level or age. This would 

make “years of schooling completed” unable to pick up subtle differences in long-term 

differences in cognitive capacity or health. The true causal effect of breastfeeding on schooling 

attainment is likely to be small due to all of the other factors which contribute to schooling 

attainment, so this effect may also be hard to pick up on in this model. Though this was 

somewhat accounted for by looking at secondary school completion in Table A.5, some of the 

issue still remains. The degree of measurement error within both the “age when the child was 

regularly fed something over than breastmilk” and the “age when the child was weaned” 

variables within the dataset may cloud the small causal effect on schooling for the breastfeeding 

duration analysis. Additionally, when controlling for household or district fixed effects, the 

standard error of the coefficients increases in all of the regressions. This increased standard error 

due to lower degrees of freedom when analyzing within households or districts may also be 

contributing to the non-significance of the estimates in fixed effects regressions. There could be 

a small causal effect that the fixed effect analysis simply does not have the precision to pick up 

on in this sample, limiting the conclusions able to be drawn. 
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Conclusion 

This study analyzed of the impact of healthy breastfeeding practices on years of 

schooling completed within the Indonesian Family Life Survey sample. The main findings have 

shown that the positive and significant relationship between breastfeeding duration and 

schooling attainment becomes insignificant with the addition of controls and when looking 

within households by controlling for household fixed effects. Though the findings demonstrate 

there may be a stronger correlation between the two for female children than male children, the 

effect still dissipates when controlling for household fixed effects.  

 These results are important and interesting, especially given the previous study which 

reported a positive and significant relationship between breastfeeding duration and years of 

schooling completed for girls within the IFLS sample (Lutter et al., 2019). This previous study 

used a smaller sub-sample of the data and controlled for neighborhood fixed effects rather than 

household. The present study finds similar correlations for breastfeeding duration and years of 

schooling completed for girls, yet it appears this relationship does not hold when controlling for 

household fixed effects.  

However, the findings for early breastfeeding behaviors have shown that a positive 

relationship is maintained between the early index, which indexes three key breastfeeding 

behaviors in the first three days of a child’s life, and schooling attainment. The significance 

between this relationship only disappears when district fixed effects and controls are added to the 

analysis. Furthermore, when this sub-group is stratified by household electricity, as a proxy for 

wealth, it appears that early breastfeeding behaviors have a stronger positive relationship with 

education for poorer families than for wealthier families.  
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 It is important to discern the true causal impact of healthy breastfeeding practices on 

education outcomes, so as to better understand the direct importance of breastfeeding to these 

long-term outcomes. The results of this study show that exclusive breastfeeding duration likely 

has minimal causal impact on years of education completed, with a potentially stronger impact 

on girls. Early breastfeeding behaviors, however, may have a stronger impact on education, 

especially for poorer families. 

 This is an important policy informant as it shows a clear need for further research on the 

topic. Though we know breastfeeding is not harmful (unless it is used exclusively for excessive 

durations and therefore contributes to malnutrition), it would be beneficial to understand when 

and in which ways it is the most helpful. Here, with regards to years of education completed, it 

appears that early breastfeeding behaviors, such as early initiation, colostrum given, and non-

supplementation, provide a stronger longitudinal impact on educational attainment than 

exclusive breastfeeding duration. Further studies should be conducted to assess the impacts of 

breastfeeding initiation and duration which can be seen in clinical settings and how these factors 

may contribute to long-term cognitive capabilities. Additionally, the literature demonstrates 

mixed opinions on the harmfulness of the use of formula rather than breastfeeding, much of 

which may be due to the quality of formula. Though this study attempts to assess the effects of 

breastfeeding on educational outcomes in separate analyses for high- and low-income 

households through the use of electricity as a proxy, future studies should analyze this 

relationship more directly, assuming that more affluent households would have access to higher 

quality formula, which could make the health impacts between breastfeeding and formula null.  
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Appendix: Breastfeeding Duration Measurement Issues 

Independent Variable Considerations: 

 A shortcoming of this analysis is likely the proxy variable for exclusive breastfeeding. 

Because the variable corresponds with, “What age was the child when they began being fed 

something other than breastmilk regularly” not only is it not directly addressing the question of 

exclusive breastfeeding, but it could also be rife with measurement error. The question could be 

interpreted in several ways. Some respondents may have marked the time point when they were 

first ever introduced to food, no matter how infrequently, some may have answered the time they 

ended exclusive breastfeeding, and some may have given the time when breastfeeding ended 

entirely. This would cause issues in the analysis and could potentially bias the results. There are 

two possible ways to address this issue. 

 Firstly, it is necessary to look at the effects of switching the proxy variable for exclusive 

breastfeeding. In an alternative specification, this paper has analyzed responses to the question, 

“What age was the child when they were weaned.” This question leaves less room for possible 

ambiguity, although the range of responses is much larger. The median age reported for weaning 

was 18 months, though some weaned at 1 month or less and others at several years old. 

Accordingly, alternate month categories were used in the construction of Table A.1. The 

categories now look at 1-2.99 months, 3-5.99 months, 6-8.99 months, 9-11.99 months, 12-17.99 

months, and 18+ months. Table 3 again compares each of these month specifications to being 

weaned at less than 1 month. This analysis was restricted to children older than 18 months at the 

time of survey completion to try to account for only children who would likely have been 

weaned. The outcome variable in the Table A.1 regressions remains years of schooling 

completed by the 2014 survey administration.  
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Table A.1: Re-specification: Age Weaned 

Variable Naive NaivewCo~s FE FEwContr~s 
Age Weaned 

<1month 
 

(base) 
 

(base) 
 

(base) 
 

(base) 
     

1-2.99 months 0.237 -0.684* -0.585 -0.706 
 0.443 0.363 0.461 0.460 

3-5.99 months 1.072*** 0.003 0.080 0.075 
 0.307 0.269 0.393 0.392 

6-8.99 months 0.032 -0.451* -0.467 -0.325 
 0.302 0.266 0.345 0.343 

9-11.99 months -0.295 -0.254 -0.163 -0.133 
 0.283 0.240 0.343 0.341 

12-17.99 months -0.902*** -0.494** -0.348 -0.324 
 0.229 0.198 0.295 0.293 

18+ months -0.953*** -0.336* -0.115 -0.191 
 0.216 0.187 0.280 0.279 
     

Male Child  -0.140**  0.039 
  0.068  0.066 

Yrs educ Mother  0.231***   
  0.013   

Yrs educ Father  0.318***   
  0.011   
     

Muslim  -0.779***   
  0.112   

Non-Javanese  -0.024   
  0.071   

Age of Child in 1993)  -0.001  -0.185*** 
  0.008  0.028 
     

Age of mother at birth  0.026**  -0.081** 
  0.009  0.033 

# pregs of mother  -0.184***   
  0.025   

Birth Order  0.158***  -0.005 
  0.033  0.049 

Constant 11.035 8.212 10.412 14.483 
 0.210 0.312 0.270 1.057 

N 9176 7999 9176 8764 
legend: * p<.1; ** p<.05; *** p<.001 
 

 The results of Table A.1 constitute a similar pattern as seen in Table 2. In the naïve 

regression, many of the month categories have positive coefficients, but only one of which is 

significant. Breastfeeding for 3-5.99 months has an estimate of an increase of 1.1 years of 
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schooling completed compared to less than 1 month, which is significant at the 95% confidence 

level. However, breastfeeding for 12-17.99 months and 18+ months has estimated impacts of -

0.90 and -0.95 years of schooling completed, respectively, both also significant at the 95% 

confidence level. These results could make sense if much older ages of weaning correspond with 

higher rates of malnutrition in childhood, if breastfeeding is used as a replacement for more 

nutritious foods for children older than 1 year.  

 Once again, when controls are added to the naïve regression, we see point estimates 

decrease in magnitude and significance minimize. The 3-5.99 month category now has an 

insignificant point estimate of 0.003 years and 18+ months has an estimate of -0.34, only 

significant at the 90% confidence level. In the regressions controlling for household fixed 

effects, both with and without controls, the signs of the estimates fluctuate, but none of them are 

significant. This again shows that as more controls get added, the slight positive association seen 

in the naïve estimate become less significant and then disappear in the fixed effects estimates. 

This is consistent with the results of the “exclusive” breastfeeding variable shown in Table 2, 

demonstrating the results found there were not entirely skewed due to measurement error.  

 A second way to account for the measurement error of the exclusive breastfeeding proxy 

is to restrict the subsample to only children between 6 months and 5 years old in 1993. This is 

the subsample for which mothers were asked to provide the most detailed information about 

breastfeeding behaviors, and that act of recall would likely make the ages inputted for the end of 

exclusive breastfeeding the most accurate. Table A.2 shows the same analysis as Table 2, but 

restricted to this subsample to investigate whether the findings change when looking at the most 

precise sample.  

Table A.2: Re-specification: Children 5 years and younger only  
Variable Naive NaivewCo~s FE FEwContr~s 
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Months Exclusively 
Breastfed 
<1month 

 
 

(base) 

 
 

(base) 

 
 

(base) 

 
 

(base) 
     

1-1.99 months 0.270 0.010 -1.628** -1.641** 
 0.247 0.229 0.685 0.701 

2-2.99 months 0.398 -0.017 -1.923** -1.735** 
 0.254 0.230 0.612 0.609 

3-3.99 months 1.628*** 0.500** -0.915 -1.099* 
 0.210 0.190 0.578 0.586 

4-4.99 months 1.235*** 0.117 -0.861 -1.035 
 0.231 0.203 0.676 0.684 

5-5.99 months -0.072 -0.195 0.152 -0.057 
 0.356 0.321 0.790 0.791 

6+ months 0.351* 0.272 -0.963* -0.942 
 0.209 0.186 0.553 0.561 
     

Male Child  -0.540***  -0.501** 
  0.120  0.185 

Yrs educ Mother  0.239***   
  0.021   

Yrs educ Father  0.261***   
  0.020   
     

Muslim  -0.772***   
  0.213   

Non-Javanese  -0.120   
  0.126   

Age of Child in 1993)  -0.040  -0.186** 
  0.043  0.090 
     

Age of mother at birth  0.026*  0.006 
  0.014  0.085 

# pregs of mother  -0.273**   
  0.098   

Birth Order  0.338**  -0.143 
  0.106  0.271 

Constant 10.228 8.141 11.661 12.806 
 0.143 0.447 0.371 1.965 

N 2753 2469 2753 2628 
legend: * p<.1; ** p<.05; *** p<.001 
 

This specification in Table A.2 again shows similar trends to the initial analysis in Table 

2. The naïve regression shows some positive, significant coefficients (though less of the 

coefficients are significant than in the Table 2 naïve regression), and their magnitudes and 

significance decrease when controls are added. When analyzing the fixed effects coefficients, 
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there is again a change in sign, but, notably, significance on some negative coefficients now 

remains in the fixed effects regression with controls.  

Sub-group Considerations: 

 A remaining potential cause for bias in Table 2’s results could be the differential impact 

of gender on breastfeeding behaviors and educational attainment. To assess these concerns and 

disentangle gender’s effects, Table A.3 was created. Table A.3 displays the same regressions 

shown in columns 2 and 4 of Table 2, but stratified by female and male children. Thus, the naïve 

regression with controls and the household fixed effects regression with controls are displayed 

for female and male children separately. The outcome variable remains years of schooling 

completed and the breastfeeding variable is once again the proxy for exclusive breastfeeding.  

Table A.3: Gender Stratification  

Variable Girls GirlsFE Boys BoysFE 
Months Exclusively 

Breastfed: 
<1month 

 
 

(base) 

 
 

(base) 

 
 

(base) 

 
 

(base) 
     

1-1.99 months 0.408** -0.106 -0.043 -0.266 
 0.174 0.426 0.173 0.422 

2-2.99 months 0.500** 0.016 0.221 0.064 
 0.185 0.421 0.187 0.423 

3-3.99 months 0.571*** -0.378 0.298** -0.286 
 0.145 0.401 0.146 0.363 

4-4.99 months 0.535** -0.512 0.163 0.054 
 0.174 0.461 0.173 0.425 

5-5.99 months -0.058 -0.048 -0.272 -0.118 
 0.251 0.536 0.232 0.494 

6+ months 0.135 -0.289 -0.002 -0.054 
 0.138 0.385 0.139 0.369 

Yrs educ Mother 0.255***  0.202***  
 0.017  0.017  

Yrs educ Father 0.295***  0.309***  
 0.015  0.015  
     

Muslim -0.843***  -0.709***  
 0.156  0.147  

Non-Javanese -0.104  -0.087  
 0.094  0.096  

Age of child in 1993 -0.010 -0.174*** 0.006 -0.210*** 
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 0.010 0.031 0.010 0.041 
     

Age of mother at birth 0.031** -0.023 0.029** -0.129** 
 0.012 0.042 0.012 0.050 

# pregs of mother -0.236***  -0.156***  
 0.035  0.033  

Birth Order 0.217*** 0.040 0.132** 0.006 
 0.046 0.076 0.045 0.075 

Constant 7.785 12.738 7.611 15.680 
 0.344 1.212 0.338 1.516 

N 4280 4681 4478 4892 
legend: * p<.1; ** p<.05; *** p<.001 

 

 Table A.3 shows similar results to Tables 2 and 3 in that the fixed effect regressions with 

controls do not demonstrate any significant effects of increased breastfeeding duration on 

education level completed, for either boys or girls. However, the gender stratification does show 

a more significant positive estimate for longer breastfeeding lengths for female children in the 

naïve regression with controls, whereas the same regression for male children gives coefficients 

which are less positive and less significant. For example, the estimate for breastfeeding 3-3.99 

months for girls is an increase of 0.57 years of schooling, while it is 0.30 years for boys. These 

results suggest that differential lengths of breastfeeding have a greater impact on years of 

schooling attained for female children than for male children. Although, again, none of these 

effects are significant when controlling for household fixed effects.  

 Similarly, to stratifying the analysis by gender, other important differences may arise 

when stratifying the analysis by income. It is possible that the quality of available formula or 

alternate foods would greatly impact the marginal health benefits of breastfeeding. In Table A.4, 

the regression analyses were stratified based on whether or not the household had electricity, a 

good proxy for relative levels of wealth. As in Table A.3, Table A.4 shows the naïve regression 
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with controls and the fixed effects regression with controls, both for households without and with 

electricity.  

Table A.4:  Electricity Stratification (as a proxy for wealth) 

Variable NoElec NoElecFE Elec ElecFE 
Months Exclusively 

Breastfed 
<1month 

 
 

(base) 

 
 

(base) 

 
 

(base) 

 
 

(base) 
     

1-1.99 months 0.003 -0.819* 0.092 0.209 
 0.232 0.490 0.141 0.283 

2-2.99 months -0.028 -0.568 0.280* -0.044 
 0.275 0.476 0.146 0.278 

3-3.99 months 0.558** -0.627 0.313** -0.089 
 0.209 0.474 0.116 0.244 

4-4.99 months -0.139 -1.712** 0.288** -0.053 
 0.269 0.533 0.135 0.283 

5-5.99 months -0.317 -0.902 -0.087 0.028 
 0.279 0.510 0.209 0.338 

6+ months 0.065 -0.976** 0.121 0.127 
 0.161 0.396 0.119 0.254 
     

Male Child 0.014 0.262** -0.261*** -0.069 
 0.123 0.121 0.074 0.071 

Yrs educ Mother 0.226***  0.200***  
 0.026  0.013  

Yrs educ Father 0.300***  0.261***  
 0.023  0.012  
     

Muslim -0.982***  -0.673***  
 0.213  0.119  

Non-Javanese -0.459***  0.108  
 0.128  0.077  

Age of child in 1993 -0.091*** -0.252*** 0.009 -0.179*** 
 0.015 0.055 0.008 0.023 
     

Age of mother at birth 0.001 -0.115* 0.052*** -0.081** 
 0.014 0.063 0.010 0.029 

# pregs of mother -0.127**  -0.157***  
 0.045  0.028  

Birth Order 0.144** 0.046 0.094** -0.020 
 0.057 0.088 0.038 0.051 

Constant 8.705 14.109 7.848 15.099 
 0.452 1.976 0.282 0.887 

N 2784 3051 5974 6521 
legend: * p<.1; ** p<.05; *** p<.001 
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Table A.4 shows, for households without electricity, only 3-3.99 months was 

significantly correlated with years of education completed in the naïve regression, with an 

estimated increase of 0.56 years. Interestingly, for households with electricity, more of the month 

categories were significantly positively correlated with years of schooling completed, but at 

decreased magnitudes. In this regression, 3-3.99 months was only correlated with a 0.31 year 

increase in education. When fixed effects were added to households with electricity, no 

coefficients were significant and they varied in directionality. On the other hand, in the fixed 

effects regression for households without electricity, there are several significantly negative 

coefficients. This could mean that poorer households are driving the negative relationship 

between months of exclusive breastfeeding and years of education completed in other analyses.  

Outcome Variable Considerations:  

 In a final robustness check, this study looked to see if results would change with an 

alternate outcome variable. Because grade progression may be relatively automatic up to a 

certain point, an alternative measure of educational attainment is the probability of completing 

secondary school (i.e., finishing grade 12). This also helps to account for the individuals who are 

still in school at the time of the Wave 5 survey in 2014. There are only 128 individuals of 

10,023, or 1.28%, who are still students in 2014, so there was not a large concern enough 

concern to drop these individuals from the previous analysis. However, as most of these 

individuals have completed grade 12 or higher, using secondary school completion rates may 

give another level of robustness to our analysis. Table A.5 shows these regressions, set up 

identically to Table 2, but with secondary school completion as the outcome rather than years of 

school completed.  

Table A.5:  Re-specification: Secondary School Completion as Outcome Variable 

Variable Naive NaivewCo~s FE FEwContr~s 
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Months Exclusively 
Breastfed 
<1month 

 
 

(base) 

 
 

(base) 

 
 

(base) 

 
 

(base) 
     

1-1.99 months 0.034* 0.008 -0.036 -0.012 
 0.019 0.018 0.035 0.035 

2-2.99 months 0.156*** 0.055** -0.024 0.008 
 0.019 0.018 0.034 0.034 

3-3.99 months 0.212*** 0.054*** -0.027 -0.019 
 0.016 0.015 0.031 0.031 

4-4.99 months 0.211*** 0.051** -0.070** -0.045 
 0.018 0.017 0.036 0.036 

5-5.99 months 0.008 -0.026 -0.092** -0.050 
 0.026 0.024 0.040 0.040 

6+ months 0.031** 0.010 -0.089** -0.039 
 0.015 0.014 0.030 0.030 
     

Male Child  -0.014  0.020** 
  0.009  0.009 

Yrs educ Mother  0.026***   
  0.002   

Yrs educ Father  0.037***   
  0.001   
     

Muslim  -0.105***   
  0.014   

Non-Javanese  0.013   
  0.010   

Age of child in 1993  0.001  -0.022*** 
  0.001  0.003 
     

Age of mother at birth  0.004**  -0.008** 
  0.001  0.004 

# pregs of mother  -0.021***   
  0.003   

Birth Order  0.019***  -0.004 
  0.004  0.006 

Constant 0.463 0.219 0.595 0.989 
 0.011 0.034 0.020 0.116 

N 10023 8758 10023 9573 
legend: * p<.1; ** p<.05; *** p<.001 
  

In Table A.5, the same pattern is observed as in the other analyses, though the 

coefficients now represent changes in probability of completing secondary school. In the naïve 

regression, many of the coefficients are positive and significant, with some even being quite 

large in magnitude, like the 3-3.99 month range corresponding to a 21.2% increase in likelihood 
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of completing secondary school. However, like other analyses have shown, the positive 

magnitude greatly decreases with controls added; 3-3.99 months is now only correlated with a 

5.4% increased likelihood of completing secondary school, though still significant. When fixed 

effects are added, again the directionality of some coefficients is switched, though any 

significance disappears when the controls are added. 

 

 
 


