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Abstract

We study the effects of minimum wages in Indonesia around the time of birth
on child stunting up to 5 years of age. Indonesia is interesting for this study not
only because it has the fifth highest burden of stunted children in the world, but also
because minimum wages are an integral part of the Indonesian social policy debate,
with protests by workers a regular occurrence. To the extent that minimum wages
influence parental wage income, they might affect parental investments in child health.
Using variations in annual fluctuations in real minimum wages in different Indonesian
provinces, we find that children exposed to increases in minimum wages in their birth
years have higher height-for-age (HAZ) scores in the first five years of their lives. Our
estimated impacts are based on differences-in-differences models with province and
year-of-birth fixed effects and are robust to inclusion of biological-sibling fixed effects
and measures of child, parental, household and communal characteristics. The effects
are prominent particularly among children whose fathers earn near the bottom of the
wage distribution, whereas no effects are found for fathers whose earnings are in the top
part of the wage distribution (placebo). We also use multiple sources of consumer price
indices (CPI) (provincial and national) to explore robustness to different measures of
real minimum wages. Our results are consistent with recent work from Indonesia based
on “big push” models in which increases in minimum wages lead to a movement away
from a low-wages and low-labor-demand equilibrium to a high-wages and high-labor

demand equilibrium.
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1 Introduction

Recent surveys in The Lancet estimate that 250 million children under 5y of age in low-and
middle-income countries (LMICs) are at risk of failing to reach their full developmental po-
tential, with child height-for-age (HAZ) used as a key marker of child development (Adair et
al 2013; Black et al 2013; Black et al 2017; Lu et al 2016). Furthermore, evidence is increas-
ing rapidly that early-childhood nutrition is a key predictor of later life cognition and labor
market success, suggesting serious long-run consequences of neglect of child development
today (Almond et al 2017; Almond et al 2011; Behrman and Rosenzweig 2004; Behrman et
al 2009; Crookston et al 2013: Currie and Vogl 2013; Heckman 2006; Hoddinot et al 2008,
2013a,b; Majid 2015; Maluccio et al 2009; Richter et al 2017). Increases in parental SES
may be key to improving child nutrition, as parental SES is generally understood to be an
important determinant of child health with the existence of a gradient between adult SES
and child health now well-established (Case 2002; Currie 2009; Cutler et al 2012; Schady et
al 2015). However, credibly establishing causal pathways between parental SES and child
health has proved elusive, as concerns about reverse causation and omitted variable bias
are often prominent (Baker and Stabile 2012; Chandra and Vogl 2010; Currie 2009; Cutler,
Lleras-Muney, and Vogl 2012; Deaton 2002). One review article on the causes and con-
sequences of early-childhood health notes that “(t)he number of studies associating poor
child outcomes with low SES far exceeds the number that make substantive progress on this
difficult question of causality” (Baker and Stabile 2012, p. 8).

We study minimum wages (MWs) around the time of birth and their causal effects on
child nutritional status in Indonesia up to five years after birth. Indonesia carries the fifth
highest burden of stunted children in the world, and MWs are an integral part of the social
policy debate in Indonesia with regular worker protests for higher wages (Chun and Khor
2010; Magruder 2013). To the extent that MWs influence parental wage income, they might
affect parental investments in child health. For example, if wages were to increase, families
might be more likely to avail themselves of health services and engage in other salutary
behaviors that may be particularly effective around the time of birth. However, with higher
wages, mothers may also be likely to spend more time in the labor market at the expense
of child care-giving activities (Behrman and Rosenzweig 2002). The time around birth is
widely understood to be a critical period in shaping child nutrition and stunting levels, so that
changes in parental economic conditions during children’s early life may have particularly
large effects on child health and nutrition.

Our paper makes three contributions. First, this is the first paper identifying the effects
of MWs on children’s heights-for-age (HAZ) in a national context. HAZ in the first five years



of life is considered a key marker of overall child development, and a key outcome of interest
for ending hunger and malnutrition in the planet as per the United Nation’s Sustainable
Development Goal 2 for 2025. In cross-country difference-in-difference estimates, spatial
variation in minimum wage levels comes from a number of countries that may have very
different legal, historical and socio-economic conditionss, whereas in our study this variation
comes from different provinces within one country, Indonesia. Second, we study effects of
minimum wages at birth on preschool child health up to 5 years after birth, motivated by life-
course models of health that emphasize birth year as a critical period in child development
(Behrman and Rosenzweig 2004; Currie and Vogl 2013; Almond and Currie 2011). Wehby et
al (2016) study effects of MW on birth outcomes, whereas we are interested in lagged effects of
MW at birth on preschool child health in a distinct critical /sensitive period between birth and
age five years. Third, to the best of our knowledge, this is the first paper in the voluminous
minimum wage literature (Belman et al 2015; Belman and Wolfson 2014; Neumark and
Wascher 2010) to apply biological-sibling fixed-effect models with a sub-national differences-
in-differences province-cohort model. Prior work even in the US has not used biological-
sibling fixed-effects models in the context of MWs (Wehby et al 2016).

To identify causal effects, our basic model exploits timing of births relative to timing
of changes in levels of MWs: some children happen to be born in years with higher MWs
whereas others are born in years with lower MWs. Comparisons of siblings born from the
same biological mothers helps address concerns about potential roles of unobserved factors
leading some mothers to time births relative to changes in MWs. We further strength
this basic strategy with a differences-in-differences (DiD) framework that compares cohort
differences among biological siblings in provinces with high versus provinces with low MWs.
We use data on child anthropometrics (0-5) from the 2007 wave of the Indonesian Family
Life Survey (IFLS), a rich nationally-representative longitudinal dataset. A panel of policy
data, from the Indonesian Bureau of Statistics, was constructed for province-specific MWs
that covers the five years (2002-2007) and merged with the IFLS.

Our results show that children exposed to increases in minimum wages in the year of birth
have higher height-for-age (HAZ) scores in the first five years of their lives. Furthermore, we
use data on parental wages to focus on children of parents for whom the minimum wage is
most likely to be binding- those whose parents are in the bottom 25th and 50th quantiles of
the wage distribution. Parents in upper tails of the wage distribution are considered as part of
a placebo sample. Our estimated impacts are evident with differences-in-differences models
with province and year-of-birth fixed effects and are robust to inclusion of biological-sibling
fixed effects, measures of child characteristics (age, gender) and parental characteristics

(such as employment status, age and schooling attainment, household income and assets)



as well as community covariates (provincial GDP and unemployment rates). The effects are
prominent particularly among children whose fathers earn in near the bottom of the wage
distribution, whereas no effects are found for fathers with earnings in the top part of the
wage distribution (placebo). We also use multiple sources of CPI (provincial and national) to
explore robustness to different measures of real minimum wages. Our results are consistent
with recent work from Indonesia based on “big push” models where increases in minimum
wages lead to a movement away from an equilibrium of low wages and low labor demand to
one with high labor demand and high wages.

The rest of the paper is organized as follows: Section 2 reviews the literature on MWs,
putting our findings and contributions into context. Section 3 details institutional back-
ground on MWs, with a focus on the process of MW determination and issues with respect
to compliance with MWs in Indonesia. Section 4 reviews the data. Section 5 presents a
simple conceptual framework for hypothesis generation. Section 6 presents the econometric
models used for estimation. Section 7 presents our findings and discusses their robustness
and their economic/health significance. Section 8 concludes. An Appendix with tables and

figures follows.

2 Literature Review on Minimum Wages

The large literature on MWs, primarily from high-income countries, finds that MWs can
increase the earnings of low-income workers without causing job losses as wage increases
improve workers’ productivity, particularly for workers in large firms (Card 1992; Card
and Krueger 2000; Chun and Khor 2010; David et al 2016; Dube et al 2010; Levine 1992;
MaCurdy 2015). However, theory and empirical findings have also suggested that higher
MWs can lead to lower employment (especially for workers in smaller firms) as costs of
production increase and firms respond by laying-off workers (Belman et al 2015; Belman and
Wolfson 2014; Neumark and Wascher 2010). The limited but growing literature from LMICs
generally finds highly heterogeneous effects of MW policies on employment and poverty
(Betcherman 2012). Studies from middle-income contexts (Latin America) suggest that
higher MWs can lead to increases in wages for workers earning near the MW (Bhorat 2014).
Studies on low-income contexts (Sub-Saharan Africa) find that increases in MWs have small
negative impacts, or no measurable impacts on employment (Bhorat et al 2017).

In Indonesia, some studies suggest that an increase in the MW may cause companies
to demand less labor, thus reducing employment (Chun and Khor 2010). However, Alatas
and Cameron (2008) argue that firm size matters: small domestic firms may register unem-

ployment effects but there are no negative employment effects for medium- and large- sized



firms. Instead of focusing on a firm'’s size, Magruder (2013) addresses the impact of the MW
in different business sectors, in particular formal and informal. The results show that higher
MWs induce workers away from informal to formal jobs, leading to decreases (increases)
in employment in the informal (formal) as higher wages lead to greater demand for firm
products. Using the IFLS, Hohbery and Lay (2015) find evidence of increased formal-sector
wages without any adverse effects on formal-sector employment, but in contrast to Magrudger
find no effects on the informal sector. Overall, past evidence from LMICs suggests that MWs

have ambiguous effects on incomes of poor families.

2.1 Evidence on MWs and Child Health

There is very little known about effects of MWs on child health (Majid et al 2016). Majid
et al (2016) examines effects of national MWs on children’s height-for-age (HAZ) scores
in 49 LMICs spread across the Americas, Africa and Asia (not including Indonesia) using
child anthropometric data from the Demographic and Household Surveys (DHS) and linking
them with a global MW dataset they compiled for this purpose. The researchers found that
MWs were modestly associated with adverse effects on HAZ. Adverse effects of an increase
in the MW were observed among girls and for children of fathers who were less than 35
years old, mothers aged 20-29, parents who were married, parents who were less educated,
and parents involved in manual work. The authors also explored heterogeneity by region
and GDP per capita at baseline (1999). Adverse effects were concentrated in lower-income
countries and were most pronounced in South Asia. In contrast, increases in MWs improved
children’s HAZ in Latin America, and among children of parents working in skilled sectors.
The authors found evidence of increased parental unemployment, as suggestive evidence
supporting why MWs may have adverse health effects in certain contexts and highlighting
the need for future country-specific studies paying greater attention to mechanisms, such as
parental investments in their children.

In contrast to the Majid et al (2016) study on MWs and child health in LMICs, in a
concurrent working paper, Wehby et al. (2016) investigate the effects of MW increases on
birth outcomes in the US for less-skilled parents. Using birth data from Vital Statistics Na-
tality Files in the US over 25 years, the authors find that increases in the MW are associated
with higher birth weights, driven by increased gestational lengths and fetal growth rates.
The authors also find evidence of increased prenatal care and lower incidence of smoking
during pregnancy due to higher MWs, which serve as possible mechanisms explaining their
findings. In terms of empirical strategy, the authors exploit period and state-level changes

in MWs across years and match them to birth records. In terms of the literature on critical



periods, their results suggest that both MWs during pregnancy and cumulative effects from
two to three years prior to pregnancy may be important for birthweights/gestational lengths.
Wehby et al (2016)’s focus is on effects of MW on birth outcomes rather than lagged effects
of MW at birth (more specifically) on preschool child health more broadly. This is relevant
because in many LMICs, heights after birth rather than birth weights are the more robust
predictor of later life wellbeing (Hoddinott et al 2008; Maluccio et al 2009; Duc and Behrman
2017).

In contrast to Wehby et al., (2016), Horn et al. (2017) find mixed evidence of improve-
ments in workers self-reported health for less-skilled individuals due to higher MWs in the
US. In particular, for employed men there is some evidence for improved health, with no
statistically significant effects on women’s health. In terms of healthy behaviors, like Wehby
et al. (2016), they find evidence of reduced smoking for women, but no such effects for men.
However, MWs lead to unemployment effects for men and women, and with health worsening
for unemployed men. To the extent that women’s health during pregnancy primarily mat-
ters for birth outcomes and not men’s health, the two studies are consistent, but they also
highlight the importance of looking at different margins- pregnancy vs. overall health and
to explore economic mechanisms (employed/unemployed) and health mechanisms in more
detail to get a better sense of losers and winners and how effective MWs may be for different
individuals. Our study builds from insights from the Majid et al (2016)’s earlier work and
from the economics literature on MWs, but also important insights from these important
ongoing US studies to make a contribution to the larger literature on effects of MWs on child
health.

SUMMARY:: Despite the huge numbers of children at risk of malnutrition in early life
and growing evidence that early-life nutrition may have long-term effects on later life health
and economic performance, there is very little literature on causal impact of income policies,
particularly MWs, timed circa birth and their effectiveness in improving child health after
birth. It’s also unclear what the most critical periods are when income should be transferred
to improve health and how family background shapes the health effectiveness of such transfer

policies.

3 Background on Minimum Wages

More than 80% of LMICs have adopted MW laws, with many countries doing so in the last
20 years. Nominal MW levels have increased over time, with real MW levels increasing by
more than 25% in 51% of the 80 countries with complete real wage data in 1999 and 2013
(Rodrriguez et al 2014). Many LMICs have national MWs only, but Indonesia is one of the



few LMICs that have rich subnational and time variation in MWs. Even in the US minimum
wages are not updated frequently, with the US federal minimum wage being last updated in
2009 (Chun and Khor 2010).

3.1 Imnstitutional Background on Minimum Wages in Indonesia

Minimum wage policy was first introduced in Indonesia in the early 1970s, under President
Suharto's “New Order” government. It has been the main instrument in labor-market in-
terventions since the late 1980s (Bird and Manning 2005). The stated objective of setting
a minimum wage was always to ensure access to basic consumption levels for the poor.
Therefore, the government sets minimum wages based on the estimated value of a basic
consumption bundle (SMERU 2001).

Monthly minimum wages apply to all full-time workers near the bottom of the wage
scale, including those having worked for less than one year, and are revised on an annual
basis to adjust for living costs, inflation and labor market conditions (Manning and Roesad
2007). Prior to January 2001, the central government determines the annual minimum wage
for the whole country. Afterwards, as part of the more general movement towards increased
regional autonomy, the setting of minimum wages was decentralized to provincial governors,
mayors and regents as the respective heads of provinces, cities and districts. Negotiations
thus take place at tripartite regional councils consisting of representatives of government, of
employees (such as trade and labor unions) and of employers. Along with the help of the
local mayors or regents, a minimum wage proposal is then formulated and handed to the
provincial governor in charge of decreeing regional minimum wages (Better Work Indonesia
2013; Bird and Manning 2005; Widrarti 2006).

Figure 4 outlines the institutional process for determination of MWs in Indonesia. Wage
council meetings begin in August or September every year, with negotiations extending from
October to November and even December in exceptional cases. A decision for the MW level
should be announced on November 1st, but many decisions in recent years have been made
after that date, although still within November. The new wage then becomes effective as
of January 1st of the following year (Better Work Indonesia 2012; Widarti 2006). Figure 5
summarizes the usual timeline. The timeline is important for us as it gives us confidence
that those children whom we consider to be affected by MWs in any given year of birth are

in fact fully exposed to any revisions to MWs in that particular year.



3.2 Compliance with Minimum Wages in Indonesia

Figure 3, adapted from Magruder (2013), shows data on the normalized wage distribution
relative to minimum wages in Indonesia. Although many people earn below MWs (to left of
0), there is a clear spike in density around MW levels. More generally, alongside increases in
the minimum wage, compliance has been noted to have increased since the mid-1990s. This
was partly due to the increased bargaining power of trade unions in wage negotiations with
employers in the new post-1998 democratic political system.

A report by Bird (2005) finds that the level of non-compliance in Indonesia was around
20%. This level varies across sectors and regions (Bhorat 2014). Another study found that
firms of bigger size tend to pay higher wages and thus have higher compliance levels than
smaller ones (SMERU 2001). Similarly, firms in capital-intensive sectors also pay more and
comply more to wage floors than firms in labor-intensive industries, as well as foreign-owned
firms compared to domestic firms and firms with export-targeted production compared to
domestic-market firms. The main factor behind these findings is actually the firm size, as
firms that are foreign-owned, export- and capital-intensive, all tend to be large companies
with higher probabilities of compliance with minimum wage regulations. For example, work-
ers in medium-sized firms were recorded to have a 21% higher probability of being paid
above the minimum wage than workers in small firms, and workers in large firms a 44%
higher probability than workers in small firms. Regarding employee characteristics, there
seem to be differences in compliance related to gender, education, and age. Nevertheless,
gender discrimination plays the major role. The same study found that female workers have
a 19% lower chance of being paid above the minimum wage than male workers (SMERU
2001). Moreover, there is some correlation between compliance and the type of employment
contract. 44% of daily casual workers are underpaid, in contrast with permanent workers
who are paid the highest. Other factors include institutional factors such as the nature of
sanctions, the amount of resources allocated to enforcement and the conduct of awareness
campaigns, as well as labor market conditions such as unemployment rates and levels of
unionization (Bhorat 2014; SMERU 2001).

Consequences of non-compliance not only include industrial strife, but can include gov-
ernmental sanctions as well. Under Labor Act Article 176, labor inspectors (and even trade
unions) are supposed to ensure proper implementation of minimum wages. When non-
compliance is spotted during an inspection, legal sanctions can be applied. Criminal sanc-
tions can take the form of one to four years of jail or a 100 to 400 million rupiah fines.
Lighter sanctions include warnings and administrative sanctions, such as the prohibition of
hiring foreign and/or outsourced workers. Cases are reviewed by the Governor and the final

verdict depends on the report of non-compliance submitted by inspectors (Wage Indicator



Foundation 2016).

4 Data

Our study has considerable data requirements. It necessitates multilevel data linking province
level minim wages to individual data on parents, children and communities. We need data on
children’s health, on parental labor market outcomes and we need to disentangle mechanisms
by assuring that the data on children is linked to data on their actual biological parents at
the time of birth when MWs differed across births. Furthermore, we need panel data on
other confounding variables with provincial and time variation.

A panel of policy data for minimum wages was constructed for province-specific MWs
that covers the post decentralized period 2002-2007 for each province of Indonesia. Similarly
data on the consumer price index (CPI) at the province and national level was collected to
compute alternate measures of real MWs at the provincial level. These data were collected
through the Indonesian Bureau of Statistics and Indonesian Ministry of Manpower.

To obtain information on child health and other variables relating to household- and
individual- levels, we use the Indonesian Family Life Survey (IFLS). Since 1993, this longi-
tudinal survey, which is publicly available on RAND), has been collecting data as it pertains
to the individual, the household, and the community. This data represents 83% of the In-
donesian population across 13 out of 26 provinces. We obtain information from 2007 wave
of the Indonesian Family Life Survey (IFLS). The child health outcomes of interest is HAZ
score. WHO 2006 guidelines were used to determine HAZ scores based on anthropometric
data on child height in cms and child age.! We also construct other parental variables,
such as gender, age, education, employment, and income. Moreover, we connect information
between each child and his or her parents so that the connection represents the family re-
lationship at the time of the child’s birth and its correlation with the changes in minimum
wage.>

Last, we obtain data on covariates from the following sources: World Bank Develop-
ment Indicators and the Indonesian Bureau of Statistics. The state-level variables includes

unemployment rates and real GDP per capita at the provincial level.

!Alderman et al. (2015) discuss about the importance of HAZ scores in measuring child’s early health
through physical health growth.

2We follow the procedure of linking information between children and parents from the user guide books
in 2007



5 Conceptual Framework

We consider a life-cycle framework, with emphasis on two stages: (1) the period during
pregnancy and up to birth and (2) subsequent early childhood (i.e., before school-entry
age up to five years). We conceptualize children as starting life with a vector of genetic
and environmental endowments or “inputs” (Yp). Conditional on these endowments, early
childhood health is directly affected by investments that mediate the relationship between
any MWs at birth and child health at birth and between child health at birth and after birth
up to age five years. here are two types of investments in human development: (i) Familial
investments such as provision of nutritious foods, supplements and vaccines and (ii) Public
investments such as public expenditures on health care, etc (Behrman et al 1982; Behrman
1988; Behrman et al 1994; Cunha et al 2006; Cunha et al 2010; Heckman 2006).

Figure 5 presents an overview of this framework. MWs potentially increase the cost of
production for firms, who may decide to fire workers or to retain them. Workers who are
fired may respond by switching occupations from the formal sector to the informal sector.
On the other hand, MWs may increase employment and wages if workers with higher pay
consume more products and services, leading to more jobs with higher pay and a possible
shift from informal to formal work. Based on the literature reviewed in the Background
Section, firm size (small or medium/large) and sector (formal or informal) where parents
worked prior to MW changes may play important roles in mediating the effects of MWs
on parental earnings/wages. To the extent that MWs influence parental wage income, they
might affect parental investments in child health. For example, if parental wages were to
increase, families might be more likely to avail themselves of health services and engage in
other salutary behaviors (eating more nutritious foods) that may be particularly effective
around the time of birth. However, mothers may also be more likely to spend more time in
the labor market at the expense of care-giving activities. Familial and public investments - in
box at bottom left - may moderate not only the impact of changes in parental wages/earnings

and their impacts on child health at birth, but also how outcomes at birth influence life after
birth.

6 FEconometric Models

We use the following models to estimate the effects of minimum wages at birth on child

health:

Yimpt = Qo + alMWpt + OQXimpt + g(p7 t) + Eimpt (]-)
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where Y, is the set of outcomes of interest for child i (HAZ scores) of mother m living in
province p and born in year t. MW, is a vector of minimum wages by provincial levels p
in each year t in which child i was born. Xj,,,; is a vector containing control variables cate-
gorized in four levels: child, parents (mother and father), household, and community. Child
characteristics include age, age squared, and gender. Parental variables include age, age
squared, grades of schooling attainment, and employment status (employed or unemployed).
The household characteristics include information on name of province, urban or rural set-
ting, asset index, total expenditure per capita, household size, whether each family owns a
television, a refrigerator, a stove, or a toilet.> Community-level attributes cover unemploy-
ment rates and GDP on the provincial level. We construct the variables for employment by
following Hohberg and Lay (2015).* In addition, g(p,t) represents for state and time fixed
effects. Because each province takes into account its own economic conditions when deciding
its minimum wage level, we want to account for heterogeneity from any correlation between
these economic factors. To do so, we include provincial fixed effects to control for any time
invariant differences among provinces, which may bias the effects of minimum wage levels
on health. In addition, we use the child’s year of birth fixed effects to control for other
unobserved time-related characteristics. Lastly, €, is an error term.

Apart from state and time fixed effects, we want to apply the variations in minimum
wage within cohorts born from the same biological mother, v,,. Thus, we introduce another
equation:

Yimpt = Qo + 01 MWy + Qo Ximmpt + G(s 1) + Vi + Eimpt (2)

where the sample is restricted to include families with two or more children per biological
mother. All time-invariant unobservable factors that determine differences between children’s
HAZ across mothers will be controlled for. For instance, if mothers time their births to take
advantage of MWs; all time-invariant factors shaping composition of births will be taken
care of by comparing children of the same biological mother. Our identification strategy
essentially compares differences in HAZ across biological siblings if one sibling is exposed to
higher levels of MW than others and compares such differences across provinces in Indonesia

with varying levels of MWs for robustness.

3We construct variables of household characteristics based on the definitions in the Data Appendix by
Maccini and Yang (2009)

“Hohberg and Lay (2015) define workers from the formal sector if they report themselves as private or
government workers. Those who consider themselves self-employed or unpaid family worker are placed under
the informal sector.
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7 Results

We show summary statistics for the key variables from our analyses in table 1. The average
levels of the minimum wage calculated by national and provincial CPI values are USD
691.7 and USD 326.6 per month, respectively. The differences between the two highlight
the importance of taking into account alternate measures of CPI in measurement of real
minimum wages. Most papers use national CPIs because provincial CPIs are unavailable.
What matters for our analysis however is not the absolute value of the two alternate measures,
but how do changes in real minimum wages affect child health. The average of HAZ scores
is 0.118, which implies that the average child in our IFLS sample is not undernourished,
though there is a large SD of 1.852. The average mother is 30 years old, has 9.1 grades
of schooling , whereas the average father is 34 years old and has 9.3 grades of schooling
. Whereas 47% of mothers work, 99% of fathers in our sample work. 78% of Indonesian
households own a TV, nearly everyone owns a stove but only 65% own a private toilet with
septic tank and only 42% own a refrigerator. Monthly per capita expenditures are 108 USD
and total assets average 1417 USD per capita. The average unemployment level is 10%,
with significant variation between 4% to 18% across provinces. We use the 10% level of
significance for results below, unless otherwise stated.

Table 2 shows the correlations between HAZ scores and different measures of the min-
imum wages when we primarily account for the child’s variables. We study effects of real
minimum wages in levels (linear effects) as well as in logs (which capture non linearity)
using provincial CPI as well as national CPI. The different specifications are motivated by
existing literature on minimum wages that uses a wide variety of measures to identify effects
of minimum wages (Neumark and Wascher 2010). We find that 100,000 Rupiah (~7 USD)
increase in monthly real minimum wage in year of birth leads to 0.2 increase in HAZ based
on linear provincial or national CPI estimates for real minimum wages. Lagged estimates
are significant based on national CPI.

Table 3 presents the links between the minimum wage measurements and HAZ among
boys to account for the effect of heterogeneity by child gender. We find that an increase the
minimum wage based on provincial CPI values, except for the log of the minimum wage,
reduces HAZ for boys although these results are not statistically significant. However, the
results from the national-CPI minimum wage show the positive correlation between the
measurement, of the economic instrument and child’s health measure. From the results of
the log national-CPI minimum wage, we can interpret that a 1% increase in the monthly
real minimum wage (~7000 Rupiah) is associated with a 0.09 increase in height among boys.

Alternatively, a 100,000 Rupiah (~7 USD) monthly increase in real minimum wage leads
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to 1.29 increase in HAZ for boys. However, there is no evidence of statistically significant
correlation between these variables among girls (results available upon request).

Another possible source of heterogeneous effects on the relationship between the minimum
wage and child health are parental characteristics, specifically financial resources. We explore
these by restricting the sample based on parental salary. Table 4 and 5 provide results from
the sample restriction by father’s and mother’s salary, respectively, at the 25th and 50th
percentiles of earning from the corresponding parent sample. Children whose fathers earn
less than 50th percentiles are more likely to have higher HAZ scores from an increase of the
provincial-CPI minimum wage. In model 3, which serves as a placebo, we don’t find any
effects of minimum wages on child health for richer parents, which is reassuring. When we
examine the sample restriction based on mother’s salary in table 5, although the coefficient
suggests greater effects in lowest quantiles of the mothers’ earnings distribution, the estimates
are noisy. The majority of mothers don’t work in our sample whereas almost all fathers
do, which may suggest that looking at fathers’ wages is the right margin to explore such
heterogeneity impacts rather than mothers’ earnings.

We add a more complete set of parental characteristics, such as employment status,
age, and educational attainment, in table 6. We observe a positive correlation between
the minimum wage (provincial-CPI, national-CPI, and lagged value of national-CPI mini-
mum wage measurements) and the child’s HAZ scores. Table 7 shows more evidence of
the association between the minimum wage and child’s HAZ scores when we add household
characteristics to the previous set of control variables. When we account for household
attributes, we find that all of the results derived from different measurements of the minimum
wage become generally bigger in magnitude and more precisely estimated with statistical
significance at the 1% level. According to table 7, the results suggest that an increase in
the minimum wage is correlated with an increase in health for children under five years old.
To explore further robustness of our estimate to time-varying communal covariates, table
8a accounts for the provincial levels of GRDP per capita during the child’s year of birth
while table 8b considers the unemployment rate of the year before the child’s year of birth.
Although the significance level and the direction of the effect are the same, the estimated
coefficients of the minimum wage from table 8a is slightly smaller than those from table 7
across all of the minimum-wage measurements.

Finally, with the same control-variables set as it pertains to the child, the parent, the
household, and the community, we analyze the effect of minimum wage on children within
cohorts born from the same biological mother. Tables 9a and 9b present the results of
a1 from equation 2. Similar to the results from tables 8a and 8b, the positive correlation

between the minimum wage and the child health are shown to be statistically significant at
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the 1% level.

7.1 Robustness

There are a number of challenges in investigating relations for poor populations between
MWs and child health. Minimum-wage legislation may be introduced along with other
legislation and polices or the effects may be driven by changes in birth composition/selective
births: We deal with these issues by comparing within-province (and even across siblings)
exposure to changes in levels of MWs rather than the introduction of new legislation (which
may be bundled with other laws). We flexibly control for a wide range of baseline observables
which may predict different parental compositions as well as time invariant unobservables
(through biological-siblings comparisons). In addition we add controls for GDP /capita and
province specific unemployment rates to test for robustness. Another concern may be that
MWs can increase prices and reduce child investments through inflation: we estimate real
MWs, which control for price changes using national and provincial CPI data. A third
concern is measurement error. To the extent that we have classical measurement error,
our estimates are biased downwards. For non-classical measurement error, we are able to
control for time invariant unobservables through sibling fixed effects — we compare changes in
child health and for children from same biological mother- so any time invariant component
of error in say parental health investments reports or parental economic background (e.g.

status/class) will be washed out.

7.2 Magnitude

Our estimates suggest a sizable effect of minimum wages not only in the year of birth but
also up to two years prior to birth. In contrast to cross-country estimates, which suggested
that increases in real monthly minimum wages were associated with harmful effects on child
health (Majid et al 2016), our estimates suggest that minimum wages in Indonesia have had
a positive and sizable effect on child height-for-age. If one takes estimates from Table 9b
as the bench mark our estimates from 0.003 to 0.008 increase in HAZ for 0-5 years olds for
a 1000 Rupiah increase which is equivalent to 0.3 to 0.8 increase for a 100,000 (~7 USD)
Rupiah increase. Our estimates based on the non-linear estimates suggest that a 1% increase
in real MW leads to 0.006 to 0.06 increase based on provincial and national estimates. In
terms of Rupiah/USD, provincial-CPI-based log estimates suggest that a 100,000 (~7 USD)
Rupiah increase in MW leads to 0.18 to 0.87 increase in child HAZ. Wehby et al (2016 ) do
not study effects beyond birth , but they find rather modest effects on birth weight - a 1000

USD increase in annual household income (83.3 USD monthly) leads to a 8.5 gm increase in

14



birth weight.

8 Conclusion

A large literature establishes “gradients” between parental SES and child health. How-
ever, there has been relatively little investigation of casual effects of parental SES on child
health. Further- more, despite a voluminous literature on minimum wages in developed and
developing countries, not much is known about health effects of minimum wages. Using
variation in annual fluctuations in real minimum wages in different provinces of Indonesia,
we find that children exposed to increases in minimum wages in their year of birth have
higher height-for-age (HAZ) scores in the first five years of their lives. Furthermore, we use
data on parental wages to focus on children of parents for whom the minimum wage is most
likely to be binding- those whose parents are in the bottom 25th and 50th quantiles of the
wage distribution. Parents in upper tails of the wage distribution are considered as part of
a placebo sample. Our estimated impacts are evident with differences-in-differences models
with province and year-of-birth fixed effects and are robust to inclusion of biological-sibling
fixed effects, measures of child characteristics (age, gender) and parental characteristics (such
as employment status, age and educational attainment, household income and assets) as well
as community co- variates (provincial GDP and unemployment rates). The effects are promi-
nent particularly among children whose fathers earn in the bottom of the wage distribution,
whereas no effects are found for fathers who earn in the top part of the wage distribution
(placebo). We also use multiple sources of CPI (provincial and national) to explore robust-
ness to different measures of real minimum wages. Our results are consistent with recent
work from Indonesia based on big push models where increases in minimum wages lead to
a movement away from an equilibrium of low wages and low labor demand to with high
demand high wages (Magruder 2013).

Our paper contributes to filling the current critical gap in knowledge on the impacts of
income transfer polices, specially minimum wages, at birth in a poor population on devel-
opment of an important measure of child envelopment and nutrition- height-for-age z scores
(HAZ ) up to five years after birth. This gap is critical because about 250 million children
under five years of age in LMICs are at risk of failing to reach their full developmental po-
tential and Indonesia, the country of our interest, bares the fifth greatest burden of stunting
in the world. Central to our paper is an innovative identification strategy and rich panel
data connecting annual fluctuations in province-level minimum wages to individual data on
parental earnings/employment, and key child anthropometric measures, embed in a life-cycle

framework motivated by recent conceptual work in (Cunha et al. 2006; Heckman 2006). The
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US National Institute of Health considers research on social factors shaping child develop-
ment, multilevel interaction and inputs to human health and to health and disease across
the lifespan to be high priority. This paper contributes to this knowledge gap by evaluating
the impact of annual variations in provincial MWs during a critical period (year of birth) on
child nutrition up to five years after birth, paying attention to differential effects by parental

background and critical periods of development.
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9 Appendix

Supplementary data used to this study can be found at:
e https://www.bps.go.id/index.php

e https://www.rand.org/labor /FLS/IFLS.html
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Table 1. Descriptive statistics IFLS wave in 2007

(D (2 3) 4 (%)
VARIABLES N Mean SD Min Max
Minimum wages (using national CPI) 4,705 691.7 157.0 446.2 1,080
Minimum wages (using provincial CPI) 4,700 326.6 146.6 88.74 891.4
Height-for-age z scores (HAZ) under five years of age 4,233 0.118 1.852 -4.997 4.997
Child's year of birth 4,705 2,005  1.738 2,002 2,008
Child's gender 4,705 0.518  0.500 0 1
Child's age 4,705 2.384  1.695 0 5
Child's age squared 4,705 8.556  8.647 0 25
Mom's employment 4,702 0471  0.499 0 1
Mom's age 4,705 29.48  6.236 15 53
Mom's age squared 4,705 907.8  389.5 225 2,809
Mom's grades of schooling 4,648 9.144  3.905 0 16
Dad's employment 4,702 0.990  0.102 0 1
Dad's age 4,705 33.88  7.092 18 72
Dad's age squared 4,705 1,198 520.7 324 5,184
Dad's grades of schooling 4,610 9.249  4.030 0 16
Asset index 4,703 0.128  1.261 -5.190  2.170
Own television 4,703 0.783 0.412 0 1
Own refrigerator 4,705 0423  0.494 0 1
Own private toilet with septic tank 4,705 0.648  0.478 0 1
Own stove 4,705 0.999 0.0357 0 1
Expenditures per capita in household (US dollars, monthly) 4,705 108.0  382.6 0 8,912
Total assets per capita in household (US dollars) 4,705 1,417 2,942 0 47,006
GRDP per capita in child's birth year at provincial level 4,705 7,498 6,790 3,296 37,600
Unemployment rate in child's birth year at provincial level 4,705 10.12  3.256 3.935 17.63

Note: Unemployment rates from 2005 to 2007 include two reports from February and August. The unemployment rates used in this

study is the average of these monthly rates.
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Table 2. Minimum wage effects on HAZ scores

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.002**
(0.001)
Provincial MW (t-1) 0.001
(0.001)
Provincial MW (t-2) 0.000
(0.001)
Log of Provincial MW 0.454
(0.534)
National MW 0.002*
(0.001)
National MW (t-1) 0.002*
(0.001)
National MW (t-2) 0.001*
(0.000)
Log of National MW 1.184
(0.793)
Observations 4,228 4,225 4,221 4,228 4,233 4,233 4,233 4,233
R-squared 0.320 0.319 0.319 0.319 0.320 0.319 0.319 0.319

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth
year fixed effect, and child's characteristics, which includes child’s age (in year), age squared, and gender. Standard errors are

clustered at provincial level.
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Table 3. Minimum wage effects on boy’s HAZ scores

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW -0.003
(0.006)
Provincial MW (t-1) -0.004
(0.008)
Provincial MW (t-2) -0.007
(0.006)
Log of Provincial MW 4.246
(3.660)
National MW 0.011%**
(0.005)
National MW (t-1) 0.005
(0.006)
National MW (t-2) -0.003
(0.004)

Log of National MW 8.882%*

(3.580)
Observations 2,430 2,427 2,425 2,430 2,432 2,432 2,432 2,432
R-squared 0.792 0.792 0.792 0.792 0.793 0.793 0.793 0.793

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth
year fixed effect, child's characteristics. Standard errors are clustered at provincial level.



Table 4. Minimum wage effects on HAZ by Father’s salary

COEFFICIENTS

VARIABLES Model 1 Model 2 Model 3
Provincial MW 0.003** 0.002* 0.002

(0.001) (0.001) (0.001)
Observations 991 1,993 2,203
R-squared 0.385 0.371 0.292
Provincial MW (t-1) 0.003** 0.002** -0.000

(0.001) (0.001) (0.002)
Observations 991 1,993 2,200
R-squared 0.385 0.372 0.292
Provincial MW (t-2) 0.003** 0.003* -0.000

(0.001) (0.001) (0.002)
Observations 991 1,993 2,196
R-squared 0.385 0.372 0.292

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions
control for child characteristics with state and time fixed effects. Model 1 shows the coefficients
from the sample restriction by the father’s salary less than 25" percentile. Model 2 shows the
coefficients from the sample restriction by the father’s salary less than 50" percentile. Model 3
shows the results from the sample restriction by the father’s salary greater than 50" percentile.
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Table 5. Minimum wage effects on HAZ by Mother’s salary

COEFFICIENTS

VARIABLES Model 1 Model 2 Model 3
Provincial MW 0.005 0.003 0.002*

(0.003) (0.003) (0.001)
Observations 332 628 3,577
R-squared 0.381 0.336 0.322
Provincial MW (t-1) 0.004 0.002 0.001

(0.004) (0.003) (0.001)
Observations 332 628 3,574
R-squared 0.377 0.334 0.321
Provincial MW (t-2) 0.003 0.001 0.001

(0.004) (0.003) (0.001)
Observations 331 627 3,571
R-squared 0.377 0.334 0.322

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions
control for child characteristics with state and time fixed effects. Model 1 shows the coefficients
from the sample restriction by the mother’s salary less than 25" percentile. Model 2 shows the
coefficients from the sample restriction by the mother’s salary less than 50" percentile. Model 3
shows the results from the sample restriction by the mother’s salary greater than 50™ percentile.
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Table 6. Minimum wage effects on HAZ scores

COEFFICIENTS

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.002%**

(0.001)
Provincial MW (t-1) 0.001

(0.001)
Provincial MW (t-2) 0.001
(0.002)
Log Provincial MW 0.449
(0.653)
National MW 0.002*
(0.001)
National MW (t-1) 0.002*
(0.001)
National MW (t-2) 0.001
(0.000)
Log National MW 1.208
(0.791)

Mom's employment -0.147 -0.147 -0.147 -0.147 -0.146 -0.150 -0.146 -0.146

(0.107) (0.107) (0.106) (0.107) (0.107) (0.107) (0.106) (0.106)
Mom's years of schooling 0.041%** 0.042%** 0.042%** 0.041*** 0.041%%* 0.041%** 0.041%** 0.041%**

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Mom's age 0.057* 0.057* 0.057* 0.058%* 0.057* 0.057* 0.057* 0.057*

(0.032) (0.031) (0.032) (0.031) (0.031) (0.031) (0.032) (0.031)
Mom's age squared -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Dad's employment -0.589** -0.587** -0.582%* -0.600** -0.608** -0.595%* -0.599** -0.608**

(0.257) (0.261) (0.261) (0.255) (0.253) (0.255) (0.256) (0.253)
Dad's years of schooling 0.022%%*%* 0.021%** 0.021%%*%* 0.0271%** 0.022%%** 0.021%%* 0.021%%* 0.022%%*%*

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Dad's age -0.043 -0.044 -0.043 -0.044 -0.044 -0.044 -0.044 -0.043

(0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030)
Dad's age squared 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 4,005 4,003 4,001 4,005 4,008 4,008 4,008 4,008
R-squared 0.346 0.345 0.345 0.345 0.346 0.346 0.345 0.346

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Standard errors are clustered at provincial level.
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Table 7. Minimum wage effects on HAZ scores

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.004***
(0.000)
Provincial MW (t-1) 0.004***
(0.000)
Provincial MW (t-2) 0.005%**
(0.000)
Log of Provincial MW 0.875%**
(0.069)
National MW 0.010%**
(0.002)
National MW (t-1) 0.007%**
(0.001)
National MW (t-2) 0.005%**
(0.001)
Log of National MW 7.290%**
(1.278)
Observations 4,228 4,225 4,221 4,228 4,233 4,233 4,233 4,233
R-squared 0.082 0.110 0.151 0.075 0.078 0.078 0.077 0.077

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth year fixed
effect, child's characteristics, parental characteristics, and household-level characteristics. Standard errors are clustered at provincial level.
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Table 8a. Minimum wage effects on HAZ scores

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.002°%**
(0.000)
Provincial MW (t-1) 0.003***
(0.000)
Provincial MW (t-2) 0.005%**
(0.000)
Log of Provincial MW 0.503%***
(0.149)
National MW 0.008***
(0.001)
National MW (t-1) 0.005%***
(0.001)
National MW (t-2) 0.003**
(0.001)
Log of National MW 5.488***
(1.383)
Observations 4,228 4,225 4,221 4,228 4,233 4,233 4,233 4,233
R-squared 0.099 0.117 0.151 0.099 0.120 0.107 0.098 0.116

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth year fixed
effect, child's characteristics, parental characteristics, household-level characteristics, and provincial GRDP per capita in the child’s birth year as a
measurement of community attributes. Standard errors are clustered at provincial level.
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Table 8b. Minimum wage effects on HAZ scores

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.003***
(0.000)
Provincial MW (t-1) 0.004%**
(0.000)
Provincial MW (t-2) 0.005%**
(0.000)
Log of Provincial MW 0.647***
(0.154)
National MW 0.008%*%*
(0.002)
National MW (t-1) 0.006%**
(0.001)
National MW (t-2) 0.004%**
(0.001)
Log of National MW 5.503%**
(1.853)
Observations 4,228 4,225 4,221 4,228 4,233 4,233 4,233 4,233
R-squared 0.092 0.115 0.153 0.084 0.088 0.087 0.086 0.087

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth year fixed
effect, child's characteristics, parental characteristics, household-level characteristics, and provincial unemployment rate from the year before the
child’s birth year as one of the community attributes. Standard errors are clustered at provincial level.



LG

Table 9a. Minimum wage effects on HAZ scores by biological mothers

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.003***
(0.000)
Provincial MW (t-1) 0.003***
(0.000)
Provincial MW (t-2) 0.006***
(0.001)
Log of Provincial MW 0.583%**
(0.103)
National MW 0.009%**%*
(0.001)
National MW (t-1) 0.005%**
(0.001)
National MW (t-2) 0.003***
(0.001)
Log of National MW 5.946%***
(0.798)
Observations 1,277 1,276 1,276 1,277 1,277 1,277 1,277 1,277
Number of mothers 690 689 689 690 690 690 690 690

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth year fixed
effect, child's characteristics, parental characteristics, household-level characteristics, and provincial GRDP per capita in the child’s birth year as a
measurement of community attributes.
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Table 9b. Minimum wage effects on HAZ scores by biological mothers

COEFFICIENTS
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Provincial MW 0.003***
(0.000)
Provincial MW (t-1) 0.003***
(0.000)
Provincial MW (t-2) 0.005%**
(0.000)
Log of Provincial MW 0.624%**
(0.114)
National MW 0.008%*%*
(0.001)
National MW (t-1) 0.005%**
(0.001)
National MW (t-2) 0.003***
(0.001)
Log of National MW 5.752%%*
(0.951)
Observations 1,277 1,276 1,276 1,277 1,277 1,277 1,277 1,277
Number of mothers 690 689 689 690 690 690 690 690

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The regressions control for province fixed effects, birth year fixed
effect, child's characteristics, parental characteristics, household-level characteristics, and provincial unemployment rate from the year before the
child’s birth year as one of the community attributes.
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Fig. 1 Normalized real minimum wages across Indonesian provinces in 2006. Source: Indonesia Statistical
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Figure 5

Framework: Minimum Wages and Child Health
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