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Abstract

About 27,000 Indonesians died of lead poisoning in 2019.
Where mandatory lead-free standards are absent, as is the
case in Indonesia, lead paint is among the most common
sources of poisoning. Tests for lead in interior paint con-
ducted in a nationally representative sample of households
in December 2023 found that at least 44.8 percent of
Indonesians live in homes with lead paint, rising to at least
57.9 percent among those living in homes with any visible
interior paint. Indonesian children are more often at risk
than adults, with about 46 percent aged five or younger—
about 10.2 million children—living in homes with lead
paint. Deteriorating lead paint puts 14.1 percent of chil-
dren aged five or younger at risk of more severe exposure,
with the poorest 40 percent of Indonesians more than twice

as likely to report deteriorating lead paint. Calibrating the
Integrated Exposure Uptake Biokinetic Model for Lead in
Children model to these estimates suggests that lead paint
exposure alone may push 21 percent of children aged five
or younger over the 5 micrograms per deciliter blood lead
threshold, equivalent to 55 percent of Indonesia’s total
estimated cases among children in the Global Burden of
Disease database. New lead paint continues to accumulate
in the environment: tests conducted on the most popular
paint varieties on the market found that 77 percent con-
tained unsafe levels of lead. The results show that poisoning
risks from lead paint are high and widespread in Indonesia,
and that lead contaminated paint supply chains remain
dominant.
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Introduction

Lead is the world’s most damaging environmental toxin, and as one of the four countries most
affected by lead poisoning, Indonesia’s challenge is especially urgent. Except at high levels, there
are few outward signs or symptoms of lead poisoning, and most cases go undiagnosed and
untreated. Poisoning causes permanent brain damage, with life-long harms especially
detrimental for children. Lead is thus one of the world’s largest preventable causes of human
capital loss, significantly damaging children’s brain development, leading to reduced intelligence,
learning disabilities, attention disorders, and behavioral problems. The Institute for Health
Metrics and Evaluation (IHME) estimates that more than 8.2 million, and as many as 12 million
Indonesian children have elevated blood lead levels (BLLs) above 5 ug/dL (Rees & Fuller 2020).
On average, blood lead levels of 5 pg/dL are expected to permanently lower IQ by between 3.2
and 3.8 points. In pregnant women, lead can cross the placental barrier, increasing the risk of
miscarriage, premature birth, low birth weight, and developmental issues in the fetus. Lead
exposure in adults causes high blood pressure, heart disease, kidney damage, and an increased
risk of stroke. There is no safe level of lead exposure.

The global cost of lead exposure was between USS$2.6 trillion and USS9 trillion in 2019—
equivalent to between 3 and 10 percent of global GDP (Larson & Sanchez-Triana, 2023). Of this
cost, 77 percent was the welfare cost of cardiovascular disease mortality, and 23 percent the
present value of future income losses from 1Q loss. In a recent study on the health impacts of
chemicals of special health concern, experts singled out lead as the leading cause of premature
death and lost years of healthy life among the substances studied (Marti et. al. 2024). At 1.7
million deaths and 40.5 million disability adjusted life years (DALYs) lost per year, lead kills or
seriously damages the health of more people than 15 major sources of chemical pollution
combined (Figure 1).

Figure 1: Global premature deaths from 16 common chemical pollutants per year, in thousands.
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Indonesia is one of the countries most affected by lead poisoning. The effects of lead kill between
20,000 and 40,000 Indonesians annually and cost society from 500,000 to 1 million DALYs per
year (Zhou et. al., 2022). For perspective, this suggests that lead killed more Indonesians in 2021
than all traffic fatalities in that year combined,? and in terms of DALYs, lead exposure caused a
greater loss of health than the country’s total cases of blindness and deafness. Though there are
no nationally representative blood lead surveillance studies for Indonesia,* site specific
surveillance suggests elevated blood lead levels are at least as prevalent as estimates from Zhou
et. al. (2022) and the Global Burden of Disease database suggest. Prihartono et. al. (2019) study
blood lead levels of children 1 to 5 years old who reside both near and significant distances from
informal used lead-acid battery (ULAB) recycling locations in Jakarta. The authors find 47 percent
of children had BLLs above 5 pg/dL and 9 percent had BLLs above 10 pg/dL. Worryingly, no
differences in average BLLs were observed between children at varying distances to ULAB
locations, suggesting additional sources of contamination may further contribute to prevalent
lead poisoning. Mallongi et. al. (2020) find average level in blood were of 25.2 pug/dL in randomly
selected participants in communities along coastal areas of Makassar. Lestari et. al. (2018) find
severe cases of lead poisoning prevalent in the study area of Tegal District. These are indicative
of many site-specific studies corroborating estimates of a high national prevalence of lead
poisoning in Indonesia.

Leaded paint is one source among several contributing to lead poisoning. Legacy soil pollution
resulting from leaded gasoline contributes significantly to lead poisoning in Indonesia, as
elsewhere in the world where leaded gasoline was extensively used. Testing of consumer
products by the NGO Pure Earth (2021) identified a range of significant sources with positive lead
tests found for 60 percent of locally produced metallic cookware, 33 percent of cosmetics, 10
percent of children’s toys, and 97 percent of decorative paints tested in Indonesia. The highest
maximum lead level in metallic cookware contained lead concentrations at more than 180 times
the reference level of concern for poisoning. For paints, the median lead content was found to
be 35 times the reference level of concern (90 ppm). Finally, a suspected 200 illegal lead smelting
sites have been identified across the country (Haryanto, 2016; Prihartono et. al., 2019). A lack of
systematic published data leaves unknown the contributions from other potential lead poisoning
sources, including water and in industrial processes.

The health and disability related impacts of lead exposure cost Indonesia between 0.8 and 1.7
percent of national income per year, before considering the wider impacts on productivity and
lost earnings. Using value of a statistical life (VSL) estimates to health impact statistics from Zhou
et. al. (2022) suggests lead poisoning costs Indonesia between SPPP 32 and 64 billion per year in
health and disability, equivalent to 0.8 to 1.7 percent of GNI in PPP in 2023 (See Annex A for
details). The health-related costs of lead poisoning alone thus outweigh the total projected 2025
state budget for health, by about 30 percent (budget of Rp197.8 trillion compared to Rp257.3
trillion lead poisoning related costs). Such elevated costs of lead poisoning suggest exceptionally
high rates of return on prevention and abatement activities. Global benchmark cost-benefit

3 The global burden of disease database estimates 18,631 traffic fatalities in Indonesia in 2021.
4 Preparation for Indonesia’s first nationally representative BLL surveillance survey is underway as of this writing.
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estimates for lead paint pollution control measures suggest a return on investment of between
17-221x (Gould, 2009).

This study reports findings from a nationally representative survey conducted by the World Bank
that finds lead paint is a critical source of exposure in Indonesia. Nearly 45 percent of
Indonesians—123 million people—were exposed to lead from the paint in their homes in
December 2023 when the survey was conducted. About 77 percent of Indonesians lived in a
dwelling with visible interior decorative paint (and about 75 percent in housing with visible
exterior paint). Within this subset, 58 percent lived in homes with paint that tested positive for
lead. Children were slightly more often at risk, with 46 percent of children aged five or younger—
about 10.2 million children—found to be living in homes decorated with paint that contained
lead.

Figure 2: Home interior paint test results.>
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Lead paint is one of the primary sources of poisoning in countries where it is prevalent. With the
phaseout of lead additives from gasoline and other fuels (completed in Indonesia in 2006), lead
from paint has become one of the primary sources of poisoning globally (alongside
smelting/battery recycling, water contamination, unsafe cookware, and adulterants in food). A
review of 12 epidemiologic studies covering 1,297 children found that even low levels of lead in
paint can contribute to elevated blood lead levels in children (Lanphear et. al., 1997). Specifically,
the geometric mean blood lead level for children in homes with median environmental lead levels
from paint in the United States was estimated at around 4.0 pg/dL, with predicted blood lead
levels rising correspondingly with higher concentrations in interior paint dust. A large literature
has documented similar exposure and blood lead level patterns elsewhere in the world, for
instance in France, Mexico, Canada, South Africa, India, among many others (Etchevers, 2014;
Romieu et. al., 1995; Levallois, 2014; Ahamed et. al. 2009; Khan et. al. 2010).

5 Notes: Results from the World Bank WEHS survey, December 2023. Lead paint tests were conducted only in
homes with visible interior decorative paint. A total sample of 3,106 households were selected for interior paint
tests, 1,886 of these tests were positive for lead.



Paint that is old, chipping, or at risk of creating dust is more likely to cause lead poisoning. In the
survey, about 11.5 percent of Indonesians live in dwellings with positive lead tests and who
classified the paint in their home as in poor or deteriorating condition. The potential risk of
concentrated exposure posed by deteriorating paint rose to 14.1 percent of children aged five or
younger. At the time of the test, the average age of indoor paint was 5.13 years, with no
significant differences between the age of paint that tested positive for lead and paint that tested
negative, suggesting that new lead paint is being added to homes at a similar rate to previous
years.

The Integrated Exposure Uptake Biokinetic Model for Lead in Children (IEUBK) model calibrated
to the survey findings suggests lead paint may push as many as 21 percent of children aged 0-5
over the 5 pg/dL blood lead threshold. The IEUBK model uses empirical studies of lead exposure
and BLL to approximate expected BLL of children after accounting for local or individual
conditions. For lead paint exposure, the primary source of concern is dust within the home. The
IEUBK model default is 1200 pg/g, compared to the counterfactual of 200 pg/g in background
ambient exposure. Varying this parameter allows for simulations of the contribution of lead paint
exposure under varying scenarios. In performance evaluations, the model has been shown to
generate accurate distributions (Brown et. al. 2023). Modeled estimates of blood lead levels
suggest about 4.5 million more Indonesian children aged 5 or below may have blood levels above
the 5 pg/dL threshold than would be the case if only ambient levels of lead in the environment
prevailed (i.e., in the absence of lead paint exposure in addition to baseline environmental
exposure). Benchmarking to the IHME estimates for the number of Indonesian children with
blood lead levels at or above that level suggests lead from paint is equivalent to 55 percent of
estimated cases in the Global Burden of Disease database (though multiple sources of exposure
that are not measured in the survey may push blood lead levels beyond those estimated in the
model). More than half (56 percent) of the modeled increase is due to moderately increased risk
among those with lead paint in “good” condition—while expected to be less harmful than cases
deteriorating paint, lead paint in good condition nonetheless generates toxic dust and is more
common. More concentrated harms are expected among those with lead paint in “poor” or “very
poor” condition. Estimates suggest that between 70 and 83 percent of children living in dwellings
with paint in “poor” or “very poor” condition have blood lead levels above 5 pg/dL.

Most local retailers continue to sell paints that contain lead, and in some cases, producers falsely
claim no added lead content. About 77 percent of popular paint brands currently available to
consumers and tested as part of the World Bank study were found to contain lead, and no paint
colors were found to be systematically lead-free (including 136 tests across 26 brands). Of the 10
tests conducted on shades of blue, 9 tested positive for lead. Of the 48 tests of shades of white,
36 tested positive for lead. The results of these tests are of similar magnitude to a lab-based paint
testing study from the Nexus3 Foundation (Ismawati et. al., 2021), which found out of 120
analyzed paints, 73 percent contained lead concentrations above 90 ppm (the UN/WHO
recommended safety limit), and 39 percent had extremely high concentrations above 10,000
ppm. A similar study conducted in 2013 found 77 percent of paints contained lead (Ismawati et.
al., 2013). As in previous studies, the results indicated that paints tested by the World Bank in
Indonesia did not carry meaningful information about their lead content on the labels. Some
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brands falsely claim to be “lead free” or have "no added lead" while still containing significant
levels of lead.

Although lead-use is strictly regulated in many countries, key standards are only voluntary in
Indonesia. In recognition of the severe health risks, government regulations of lead in paint are
widespread, and UN model legislation bans the use of in paint above concentrations of 90 ppm.®
The World Health Organization tracks binding lead paint restrictions in 94 countries, including
nearly all advanced economies. Although Indonesia’s regulatory standards identify a 600-ppm
limit for lead in enamel decorative paints (SNI 8011:2014), with a lower standard (90 ppm)
recently adopted, these are voluntary guidelines only.” Neither domestically produced nor
imported paints in Indonesia are currently regulated under any binding lead content standard
and are not required to report lead concentrations on paint packaging.

Lead Poisoning

The nervous system, and particularly the brain, is especially sensitive to lead toxicity. Due in large
part to its disruptive effects on calcium-dependent process, lead interferes with the synthesis
and regulation of neurotransmitters, contributing to a spectrum of mental health disorders. This
is particularly concerning in children, for whom lead exposure can cause substantial cognitive
deficits, behavioral problems, and a marked decrease in intelligence. Causal links have been
established between lead exposure and developmental intellectual disability, attention-deficit
hyperactivity disorder (ADHD), and more severe neurodegenerative diseases such as Alzheimer’s
and Parkinson’s. The cognitive and behavioral impairments associated with lead exposure in
children often result in long-term educational and social challenges, contributing to impaired
functioning and underachievement in affected populations.

Crawford et. al (2023) find that addressing lead contamination in Indonesia would substantially
improve learning outcomes. Indonesia lay 92 points below the global average in the World Bank’s
most recent Harmonized Learning Outcomes assessment (408 compared to the global average
of 500). Policy simulations from Crawford et. al. (2023) suggests that lead exposure alone
accounts for more than a quarter of that gap (25 points out of 92).

Even moderate levels of lead poisoning severely affect the prevalence of intellectual disability.
For instance, in a population with an average intelligence quotient (IQ) of 100 and a standard
deviation of 15, a common threshold for disability would be two standard deviations below the
mean, or in this case, an IQ of 70 or less. If IQ is normally distributed as is typically the case, this
suggests that about 2.3 percent of the population would be living with disability. However, if lead
poisoning were to lower the average IQ by 3 points, consistent with a blood lead level of around
5 pg/dL, the population below the 70-point threshold would surge to 3.6 percent, an increase of
about 57 percent in the disabled population. High intellectual ability would fall commensurately.

5 The UN model legislation accessed here.
7 One exception is paint applied to children’s toys, which is subject to a binding lead content standard.
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In this example, the share of the population with an 1Q of 130 and above would be expected to
fall by about 39 percent.

Lead toxicity profoundly affects the hematological and cardiovascular systems, causing many of
the longer-term health costs of lead exposure. Lead inhibits the enzymes involved in hemoglobin
synthesis, contributing to anemia which in turn exacerbates the effects of malnutrition and other
health conditions prevalent in Indonesia. The chronic presence of lead in the bloodstream also
increases the risk of other hematological disorders and contributes to systemic inflammation. In
adults, chronic lead exposure is causally related to hypertension (high blood pressure), which is
a significant risk factor for cardiovascular diseases, including coronary heart disease and stroke.
Moreover, lead exposure has been implicated in the acceleration of atherosclerosis, the buildup
of fatty deposits in the arteries, which further increases the risk of heart attacks and strokes.

The kidneys are particularly vulnerable to lead exposure, as they are involved in filtering and
excreting lead from the body. Chronic lead exposure can lead to nephrotoxicity, which manifests
as reduced kidney function and chronic kidney disease. The accumulation of lead in the renal
tissues disrupts the normal filtration processes, leading to long-term damage and increasing the
risk of kidney failure, especially in populations with additional risk factors such as diabetes and
hypertension.

Lead exposure also poses severe risks to reproductive health, particularly among women of
childbearing age. Lead can cross the placental barrier, exposing the developing fetus to its toxic
effects. Prenatal exposure to lead is associated with adverse pregnancy outcomes, including
preterm birth, low birth weight, and spontaneous abortion. Additionally, lead exposure during
pregnancy can lead to developmental delays and cognitive impairments in infants, compounding
the intergenerational effects of lead toxicity.

Lead in Paint

Lead compounds have historically been widely used in the production of solvent-based paints
due to their advantageous chemical properties—lead is used to cheaply produce vibrant colors,
to increase drying efficiency, and improve corrosion resistance. But the dangers of lead additives
in paint have long been appreciated and were widely discussed as early as the 1700s. Germany
began partially restricting its use in 1886, and France became the first country to fully prohibit
lead in paint in 1909. Since then, more than 94 countries have moved to ban lead in paint beyond
minute concentrations. The UN promotes model legislation that caps lead in paint at 90 ppm.

In Indonesia, bright colors, especially yellow and orange paints, most frequently contain very high
lead concentrations, exceeding safe levels by orders of magnitude. A recent study of paintsin 25
countries found nearly all paints tested in Indonesia contained lead, with the median content 35
times the reference level (Pure Earth, 2021). Nippon Paint's yellow road-line paint was found to
contain 250,000 ppm of lead, and when tested in 2021, decorative paints from brands like Ftalit
and Emco Lux contained lead concentrations of 150,000 ppm and 140,000 ppm, respectively
(Ismawati et. al., 2021). Importantly, both studies as well as the World Bank survey find that lead
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is not confined to brightly colored paints in Indonesia. Although less frequent, lead was detected
in paints across a variety of colors, including those typically perceived as safer due to their more
subdued hues. For instance, many grey and white paints, which are generally expected to contain
lower levels of pigmentation, have still been shown to have high lead concentrations, in both the
World Bank study and in previous studies from the Nexus3 Foundation and Pure Earth. This
widespread use of lead across different paint colors can be attributed to several factors, including
the potential contamination of raw materials used in paint manufacturing, the use of lead for its
rapid drying properties, the cross-contamination of production lines, and the use of lead-based
additives beyond pigments, such anti-corrosive agents. Interviews with local paint manufacturers
found intentions of curtailing the use of lead in paint in some cases hinged on whether binding
restrictions were imposed.®

There are affordable alternatives for all uses of lead in paint. Lead replacements have been
available for many decades, but recent advancements have been made in developing chemical
alternatives to lead in paint formulations. Titanium dioxide (TiO2) became the most common
replacement for lead-based white pigments since the 1950s, offering high brightness and opacity.
Iron oxides, which non-toxic and often more cost effective than lead chromate, provide color
stability and UV resistance, are reliable substitutes for red, yellow, and brown pigments. More
recently developed iron oxides are brighter and cleaner than past formulations, offering even
greater advantages. The price of lead chromates, the common lead pigment used for bright
yellow and red coloring, is increasing globally while organic pigments and chrome replacements
are decreasing in price as demand grows for lead-free alternatives. Additionally, organic
pigments, such as phthalocyanine blue and quinacridone red, are now widely used to produce a
broad spectrum of colors, including vibrant reds, yellows, and blues. Bismuth vanadate (BiVO4)
has also gained prominence as a yellow pigment. In the domain of drying agents, where lead
compounds were traditionally employed to accelerate the drying process, alternatives such as
cobalt driers (e.g., cobalt octoate) have been adopted. Manganese, zirconium, calcium, and zinc
driers are also being increasingly used as safer alternatives to lead-based driers, improving the
surface drying and reducing issues such as wrinkling in paints. Lead-free mixed driers have
become the norm in Africa and Europe, often for cost-related reasons even where binding
regulations are absent. For anti-corrosion applications, zinc phosphate has become a widely
accepted non-toxic alternative to lead-based agents like lead tetroxide.

Data and modeling

Household Survey

Primary data were collected in a nationally representative household survey conducted in
Indonesia from November through December 2023. The sample design was a three-stage
procedure: in the first stage, 505 primary sampling units (PSUs) were selected with probability

8 For instance, in response to evidence that their products contain lead, a spokesperson for PT Dana Paint stated
that “If there is a stipulation from the government that the maximum Pb in solvent-based paint is 90 mg/kg, then
we will follow that rule.” (Ismawati et. al., 2021)



proportional to population. This stage was stratified to ensure geographic coverage in all
provinces (including a total of 225 districts). In the second stage, households were selected to
participate in the survey from within each PSU using a simple random sampling procedure, using
the household listing information. The survey was conducted in person with 5,056 households
comprised of 17,455 individuals across Indonesia.

The third stage was a random selection for testing for lead in paint. Conditional on there being
any visible decorative paint in the interior of the home, a sodium rhodizonate swab-type
presence or absence lead paint test was conducted by trained survey teams on painted interior
surfaces such walls and windowsills. A total sample of 3,106 households were selected for interior
paint tests.® A total of 1,886 of these tests were positive for lead. Test results were double
entered. First, a photograph of the completed test was taken next to the reference chart supplied
by the manufacturer.° The test results were recorded on location by the survey enumerator. The
photograph of each test was then centrally reviewed for consistency.

The testing procedure was designed following a literature review which suggested sodium
rhodizonate tests are reliable for indicating the presence of lead in paint. The chemical sodium
rhodizonate reacts with lead to form a distinctive color, providing an indication of lead presence
on tested surfaces. Assessments of test reliability also suggest a low risk of “false positive” results.
A comprehensive assessment of tests conducted by the US Environmental Protection Agency
found that all test kits evaluated respond to less than 1 pg of lead in solution (EPA, 1993) and
found all commercially available sodium rhodizonate tests used in real world conditions yielded
positive responses to paint with lead in relatively high concentrations. Likewise, an assessment
of sodium rhodizonate tests by Scharman and Krenzelok (1996) found tests achieved 92 percent
accuracy across a range of ambient temperatures (with low risk of false positives). Compared
with lab-based and handheld XRF analyzer-based methods, swab tests have the advantage of low
cost and scalability. These features were well suited to the objective of national testing
conducted in this study. However, sodium rhodizonate tests have two limitations. First, swab
type tests do not provide a direct measure of the concentration of lead in paint, rather, they test
for the presence or absence of lead. Analysis that requires concentrations of lead in paint must
instead rely on secondary sources, which in the case of Indonesia are available from Ismawati et.
al. (2021) and Pure Earth (2021). The second limitation is that there are some forms of lead
(especially lead chromate) which rhodizonate only detect with difficulty and can thus, in some
circumstances, yield false negative results (i.e., the test indicates no lead was detected, when
lead was in fact present). This issue typically arises in cases of small quantities of lead chromate,
especially in concentrations lower than 1 mg/cm? (Rossiter et. al., 2000). In practice, it is unlikely
this limitation meaningfully affected the results of this study as the positive test rate was high.
Given the low risk of false positives, a high positive rate suggests the types of lead in common
use in Indonesia are amenable to testing with sodium rhodizonate, though the results cannot

% Balance tests comparing income, location, and household demographics confirm the random selection procedure
was successful.
10 The tests were manufactured and distributed by Webetop.
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fully rule out greater prevalence of lead chromate in low concentrations than was found. More
details on the accuracy of these tests are included in Annex C.

Market Survey

In addition to the household survey, enumerators were tasked with purchasing and testing paint
that was available on local markets across the country. The largest paint store in the
district/region center in each of Indonesia’s provinces was selected to assess lead in paint
currently available on the market. In each store, a survey enumerator collected details on the
two most popular paint colors-brand combinations (as advised by store staff). Samples of both
paints were then purchased and tested using the same protocol applied for home-based testing.
Paint was purchased from a total of 68 paint shops, 136 tests were conducted, and of these, 105
tests were positive for lead.

Modeling

Developed by the United States, the Integrated Exposure Uptake Biokinetic Model for Lead in
Children (IEUBK) model assesses the risk of lead exposure and blood lead levels from common
sources. The model uses initially set default values that rely on empirical estimates of real-world
lead uptake and biokinetics, contact and intake rates of children with contaminated sources, and
data on the presence and behavior of environmental lead to predict a plausible distribution
centered on the geometric mean (GM) of blood lead levels for a hypothetical child or population
of children (EPA, 2020). The model provides a distribution of blood-lead levels, typically
expressed as a geometric mean along with percentiles (e.g., 5th, 50th, and 95th percentiles).
From this distribution, the IEUBK model is used to estimate the risk that a child’s or a population
of children’s blood lead concentration will not exceed a certain threshold, in this case, 5 pg/dL.
The model has been used extensively outside the United States, for instance in China, Australia,
Belgium, among many others (Laidlaw et. al., 2017; Li et. al., 2016; Cornelis et. al., 2006). The
details of the baseline IEUBK are described in EPA (1994).

The model consists of several components designed to estimate blood lead levels in children. The
exposure component translates environmental lead concentrations from various media—air,
water, soil, dust, and diet—into lead intake rates, using specific equations tailored for each
medium and age group. The model also includes an uptake component, which calculates the
fraction of lead absorbed into the bloodstream. This is done through both saturable and non-
saturable uptake mechanisms, which varies depending on concentration due to the body’s
limited capacity to absorb lead at higher exposure levels. The biokinetic component models the
distribution of absorbed lead within the body, including blood plasma, red blood cells, bones,
and the liver, while also estimating the elimination of lead through urine and feces. Age-
dependent equations are used to approximate the transfer of lead within the body and its
elimination over time. Finally, the model’s probability distribution component predicts the
distribution of blood lead levels across a population of children, generating statistical estimates
based on the provided exposure data.
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Figure 3: Exposure sources and biological processes represented in the IEUBK model.
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Most directly relevant for the applications in this study relate to the model parameter of indoor
dust. The indoor dust parameter is typically estimated either as the background soil lead
exposure (adjusted by a conversion factor), or, in the case of lead-based paint in the dwelling, as
estimate of the exposure from lead dust in the home. The baseline dust parameter for exposure
of lead paint in the home is 1200 ug/g (US EPA, 1986; US HUD 1995), with model calibration
varying from 400 to 1600 pg/g depending on paint deterioration conditions. The lead-based paint
in homes parameter is calibrated according to the following rule: (i) 64 ug/g used if no paint, or
paint tested negative for lead (equivalent to background exposure as estimated by Sekarningsih
et al., 2021), (ii) 400 pug/g used if lead paint reported in “very good” condition, (iii) 800 pg/g used
if lead paint reported in “mostly good” condition, (iv) 1,200 pg/g used if lead paint reported in
“mostly bad” condition, and (v) 1,600 pg/g used if lead paint reported in “very bad” condition.
For each category (of lead paint exposure, and paint condition), the estimated geometric mean
of blood levels and distributions are calculated via the standard IEUBK model and applied to the
household survey data. Sensitivity analysis of model parameters is included in Annex D.
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Results

Tests for lead in interior paint conducted in a nationally representative sample of households find
that 44.8 percent of Indonesians live in homes with lead paint. Most (57.9 percent) households
with any interior paint at all have lead paint. Indonesian children are more often at risk, with
about 46 percent aged five or younger—about 10.2 million children—living in homes with lead
paint. Figure (4) details the proportion of positive household lead tests conditional on the
presence of any visible indoor paint across the six major regions in Indonesia—Maluku & Papua,
Sumatera, Java-Bali, Kalimantan, Sulawesi, and Nusa Tenggara. Lead paint is most prevalent in
Maluku & Papua, Indonesia’s poorest island group, with 77 percent of household paint affected.
Close behind is Sumatera, where 76 percent of households with paint are exposed to lead. In
Kalimantan, 64 of household paint tests were positive for lead. Sulawesi shows a slightly lower
prevalence at 61 percent, still slightly above the national average. About 51 percent of household
paint tests were positive Java-Bali, the most populous region, below the national average. Finally,
Nusa Tenggara had the lowest prevalence among the regions.

Figure 4: Positive test rate for interior lead paint.
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Figure 5: Lead test result of paint by income decile, and age of paint
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Notes: Income is measured as per capita monthly income from all sources, including labor income and
transfers. Income is spatially deflated for local cost of living.
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The results show large socioeconomic disparities in exposure lead paint. Poorer households were
more likely to live in homes where lead paint is in poor condition and suffer the greater exposure
to toxic dust as a result. The proportion of households with no paint also varies by income,
although less dramatically. Households in the poorest income deciles exhibit the highest
prevalence of lead paint in poor condition, with 19.3 percent of the poorest decile and 20.7
percent of the second poorest decile reporting such conditions. Conversely, these households
also have a substantial proportion of lead paint in good condition, particularly in the second
decile where 47.1 percent of households report good-condition lead paint. The presence of
homes with no paint decreases slightly in these deciles, with 29.8 percent in the poorest and 26.3
percent in the second poorest.

As income increases, the proportion of households with lead paint in poor condition generally
declines. For example, the third decile reports 16.5 percent of households with lead paint in poor
condition, while the fourth and fifth deciles show a marked reduction to 11.1 percent and 5.1
percent, respectively. However, a significant percentage of households across these middle
deciles still report lead paint in good condition, ranging from 41.8 percent in the third decile to
48.1 percent in the fourth decile. The proportion of homes with no paint also tends to decline
with rising income, from 24.8 percent in the third decile to 16.4 percent in the fifth decile. In the
higher income deciles, the percentage of households with lead paint in poor condition continues
to decrease, with 7.8 percent in the seventh decile, 7.3 percent in the eighth decile, and 5.2
percent in the ninth decile. However, the prevalence of lead paint in good condition remains high,
peaking at 52.1 percent in the ninth decile. Households with no paint are less common in these
deciles, with percentages ranging from 14.3 percent to 11.7 percent. The richest decile shows
the lowest prevalence of lead paint in poor condition, at 4.7 percent, while maintaining a
relatively high percentage of lead paint in good condition (47.6 percent). The proportion of
households with no paint is slightly higher than in the higher middle deciles, at 13.2 percent.
These findings suggest that while lead paint remains prevalent across all income groups, poorer
households are disproportionately affected by lead paint in poor condition, exposing them to
higher risks of lead poisoning. The data also indicate that wealthier households are more likely
to maintain paint in better condition, reducing their exposure to lead hazards.
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Figure 6: Median blood lead level by lead paint condition, IEUBK modeled estimates.
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The greatest harm from lead paint is concentrated among infants and in households with
deteriorating paint. The estimates presented in figure 6 illustrate the median blood lead levels
(measured in micrograms per deciliter, ug/dL) for various age categories (from 0-1 years up to 7+
years), segmented by the condition of lead paint. As the condition of lead paint deteriorates,
median blood lead levels increase, especially in younger children who are more vulnerable to
lead exposure. The lowest median blood lead levels are in environments with no lead paint,
across all age groups. These levels start at just above 2 ug/dL for the 0-1 years of age group and
remain relatively stable, dipping slightly as the age increases, indicating a lower risk of lead
exposure in homes without lead paint. For homes where lead paint is in very good condition,
median blood lead levels are higher than in homes with no lead paint but are nonetheless
significant enough to entail health consequences. The initial median level for the 0-1 years of age
group is approximately 3 pg/dL, gradually decreasing with age. In homes with lead paint in good
condition, the median blood lead levels are higher than those in homes with very good or no lead
paint. Starting at about 6 pg/dL for the youngest age group, these levels show a steady decline
with increasing age but remain above the levels seen in better-maintained homes. Homes with
lead paint in bad condition are modeled to have significantly elevated median blood lead levels,
particularly in the youngest age group, where the level is close to 10 pg/dL. Although these levels
decrease with age, they remain concerningly high, indicating the heightened risk posed by
deteriorating paint. The highest median blood lead levels are estimated where lead paint is in
very bad condition. For the 0-1-year age group, the median level starts at around 10 pg/dL,
gradually decreasing with age but staying well above reference levels for medical concern. This
sharp increase in blood lead levels correlates with the severely deteriorated state of the paint,
contributing to greater lead dust and chip exposure.

The results highlight that poisoning risks are elevated at all ages and in all homes with any lead
paint, but that deteriorating paint is especially damaging for infants. Infants and young children
typically get the most serious dose of lead from household dust. For infants in homes with lead
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paint, blood lead levels are expected to rise to twice the level of children who are only exposed
to ambient environmental levels of lead. For those with lead paint in very good condition in the
home, still 15.8 percent of children would be expected to have blood lead levels of reference level
of 5 pug/dL or more (compared to 1 percent assuming only background exposure). With lead paint
in “good” condition, 46.7 percent of children aged 0-5 would be expected to have BLL of 5 pg/dL
or more, Although the average child would be expected to a have BLL somewhat below the
reference level of 5 ug/dL discussed throughout this report, it important to note that this is not a
“safe” level. There is no safe level of lead exposure. The 5 pg/dL is the level at which an affected
child would be expected to lose 3.2 and 3.8 IQ points, and stricter guidelines are applied in some
jurisdictions.'! Moreover, the chronic exposure to lower concentrations of lead likely contributes
the preponderance of cardiovascular effects that accumulate over a person’s lifetime, which
collectively account for more than 70 percent of the total health costs from lead poisoning.

Figure 7: Simulated blood lead probability density by lead paint exposure, aged 0 to 5 years.
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11 The US government reference level is usually 3.5 pg/dL, which means that children with BLLs at or above this
level are in the top 2.5 percent of U.S. children and warrant public health actions.
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Panel C: Paint in bad condition Panel D: Paint in very bad condition
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However, due to the wide prevalence, lead paint in “good” condition nonetheless accounts for
most cases of elevated blood lead levels. Although one might assume that lead paint in poor
condition would be the primary contributor to elevated blood lead levels, the graph illustrates a
counterintuitive reality: paint in "good" condition accounts for most cases with elevated blood
lead levels. This is due to the widespread presence of lead-based paint in relatively good
condition. Even when lead paint appears to be in "good" condition, it contributes to lead
exposure through small amounts of dust released during everyday activities like opening and
closing windows or doors. The non-linearity of lead uptake also generates proportionally greater
blood lead levels for lower or initial levels of exposure. Additionally, accounting for about 25
percent of the five and under population, the large number of homes with lead paint in "good"
condition means that even low levels of exposure in each case generate a significant number of

cases in aggregate.

Figure 8: Share of modeled cases with blood lead levels above 5 pg/dL, children aged 0-5.

14

12
| I
— . i

Pb Paint good Pb Paint bad  Pb Paint very bad
condition condition

o N b OO

No lead paint Pb Paint very
good condition condition

Paint purchased in local stores usually contained lead. The lead test results, stratified by both
paint color and geographic region, reveals significant variation in the prevalence of lead across
different categories (table 1). The results indicate that a substantial proportion of paints,
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regardless of color, contain lead. Of the 136 paint samples tested, 105 (77 percent) were positive
for lead. Notably, the white and cream paints exhibited high rates of lead presence, with 75
percent (36 out of 48) of white paint samples and 80 percent (28 out of 35) of cream paint
samples testing positive for lead indicating lead use for purposes other than pigmentation. Green
paint also showed a significant level of contamination, with 83 percent (19 out of 23) of samples
testing positive. Grey paint had a lower positive rate of 63 percent (10 out of 16), while blue paint
had 90 percent (9 out of 10) of its samples testing positive. Orange, purple, and yellow paints had
minimal sample sizes, with only one or two samples tested, but each color had at least one
positive result. There was no paint color shown to be consistently lead-free. The geographic
breakdown reveals significant regional disparities as well. Sumatera had the highest number of
positive results, with 33 out of 40 samples (83 percent) containing lead. Sulawesi also showed a
high level of lead contamination, with 93 percent (22 out of 24) of samples testing positive.
Similarly, Maluku & Papua regions had a high prevalence, with 88 percent (14 out of 16) of
samples testing positive for lead. The Java-Bali region, despite having a lower overall number of
positive results, still recorded a significant share, with 61 percent (17 out of 28) of samples testing
positive. The Kalimantan and Nusa Tenggara regions had somewhat lower rates of lead presence,
with 70 percent (14 out of 20) and 63 percent (5 out of 8) of samples testing positive, respectively.

Table 1: Lead test results for paints purchased in local stores.

Negative Positive Total Negative Positive Total

Blue 1 9 10 Sumatra 7 33 40
Cream 7 28 35 Java-Bali 11 17 28
Green 4 19 23 Nusa-Tenggara 3 5 8
Grey 6 10 16 Kalimantan 6 14 20
Orange 1 1 2 Sulawesi 2 22 24
Purple 0 1 1 Maluku & Papua 2 14 16
White 12 36 48

Yellow 0 1 1

Total 31 105 136 Total 31 105 136

Lead paint is consistently less expensive than non-lead alternatives. On average, paint varieties
with negative lead test cost 165.1K rupiah per 5KG container (31 cases), compared to 126.3
rupiah for paints found to contain lead (105 cases), suggesting on average that paint without lead
sells at a 31 percent premium over lead paint.

Regulatory Status and Conclusions

Although lead use is strictly regulated in many countries, key standards are only voluntary in
Indonesia. In recognition of the severe health risks posed by lead exposure, government
regulations of lead in paint are widespread globally. The United Nations’ model legislation
promotes banning the use of lead in paint above concentrations of 90 ppm. However, as the
standards that exist are voluntary and lack enforcement mechanisms, Indonesia’s regulatory
framework for lead is ineffective in protecting the public from the severe harms of lead exposure.
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This regulatory gap poses significant public health risks, particularly given the evidence of
widespread lead contamination in paints available on the market.

The existing Indonesian National Standards (SNI) distinguish between “compulsory” and
“voluntary” standards. Paints are categorized under the voluntary SNI, meaning compliance is
not mandatory for manufacturers or importers. Specifically, wall paints in Indonesia fall under
two standards: SNI 3564:2014 for emulsified wall paints, which recommends lead levels be
"undetected," and SNI 8011:2022 for decorative paints with organic solvents, which recently
lowered the recommended maximum lead concentration from 600 ppm to 90 ppm. Despite
these provisions, compliance is at the discretion of manufacturers and retailers and there are no
mandatory reporting requirements. Previous studies have documented that although some
companies active in the Indonesian paint industry were investigating reformulation alternatives,
few have committed to removing lead in the absence of a mandatory standard (Ismawati et. al.,
2021). The lack of enforcement means that standards are not effectively safeguarding the
population from lead exposure. This is in stark contrast to global practices, where many countries
implement stringent, binding regulations on lead in paint. According to the World Health
Organization's tracker, 94 countries have adopted binding restrictions on lead paint, significantly
reducing the associated health risks in those nations. Today’s high-income countries were largely
the first to impose regulations, and in 2024, about 89 percent of high-income countries had lead
paint bans in place (with notable exceptions of Bahrain and Japan). About 62 percent of upper
middle-income countries, 39 percent lower middle-income countries, and 9 percent of low-
income countries have likewise imposed strict regulations.

Indonesia's ban on lead in toys and gasoline demonstrates a clear recognition of the severe
dangers posed by lead poisoning, setting an important precedent for regulatory action. The
decision to eliminate lead from gasoline in 2006, for example, significantly reduced airborne lead
levels and was a crucial step in protecting public health, particularly in urban areas where vehicle
emissions were a major source of exposure. Similarly, the prohibition of lead in children's toys
reflects an understanding of the acute risks lead poses to vulnerable populations, especially
young children, who are most at risk from its toxic effects. These successful interventions
highlight the capacity of the Indonesian government to take decisive action against lead
exposure.

Beyond banning lead in paint, a proactive response to lead poisoning risks would bring immense
human capital benefit. A comprehensive approach is essential to effectively mitigate the public
health threat posed by lead pollution in Indonesia. Targeted assistance for Indonesian paint
producers to transition to safe, lead-free alternatives would reduce future exposure and support
industry competitiveness in international markets. Buy-back programs to prevent existing leaded
paint stock from entering the market would provide a clear pathway for discontinuing the use of
hazardous materials, avoiding the eventual abatement costs required. Public awareness
campaigns are equally critical, as abatement options can immediately begin reducing poisoning
risks, while improper maintenance or demolition of lead-painted structures can result in severe
poisoning, especially for vulnerable populations. A national surveillance program to monitor
blood lead levels would enable the government to identify exposure and identify priority
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populations for more immediate intervention. Given the current unavailability of capillary
(finger-prick) tests in Indonesia, introducing this cost-effective, minimally invasive testing
method would enable broader and more efficient screening, especially in underserved areas.
Finally, a national abatement strategy is needed, prioritizing high-risk environments such as
daycare centers and low-income households, where lead exposure can have devastating long-
term consequences. Such a strategic approach to prevention and remediation is crucial for
reducing lead exposure and safeguarding public health.

The results of this study reveal the severe costs of Indonesia’s inadequate regulation of lead in
paint. The prevalence of lead-containing paints across multiple regions and color categories
underscores the urgent need for reform. The high proportion of positive lead results in paints
highlights the failure of voluntary standards to prevent the circulation of hazardous products.
The continued presence of lead in commonly used paints poses a grave risk to public health,
particularly for children, who are most vulnerable to the detrimental effects of lead exposure.

Transitioning from voluntary to compulsory standards for lead in paint would generate enormous
returns in human capital in the coming years. With the costs of lead poisoning surpassing the
benefits of continuing to allow lead in paint by orders of magnitude, the evidence from this study
provides a clear rationale for immediate action to eliminate lead from consumer paints, thereby
reducing the long-term health and economic costs associated with lead exposure. The current
voluntary framework is insufficient to protect public health, as evidenced by the widespread
presence of lead in paints in homes and stores across the country. To align with international
best practices and the recommendations of global health authorities, Indonesia should
implement binding regulations that strictly limit lead content in all types of paint, with rigorous
enforcement mechanisms to ensure compliance. Furthermore, authorities should establish
routine monitoring and testing of paints on the market, coupled with severe penalties for non-
compliance. Public awareness campaigns should also be intensified to educate both consumers
and manufacturers about the dangers of lead in paint and the importance of adhering to safe
standards.
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Annex A: Value of a statistical life (VSL) calculation and health costs of
lead exposure

The approach to calculate the value of a statistical life for Indonesia proceeded according to the
following steps:

1. Base VSL: $13.2 million, from published documentation from the United States
Department of Transportation.

2. Income Levels: The GNI per capita in PPP terms of both the base country (United States)
and the Indonesia is used to adjust the VSL, SPPP 77,115 and SPPP 13,700, respectively.

3. Income Elasticity of VSL: This reflects how sensitive VSL is to changes in income. The
elasticity typically ranges from 0.5 to 1.5, depending on the context and country. The
analysis for this case uses 1.1, the estimate for upper middle-income countries derived in
Viscusi & Masterman (2017).

The VSL is calculated according to the formula:

GNI K
VSLpy = VSLys X ( GN;Z;V)
Where:
VSL;py is the target VSL in SPPP terms
VSLygs is the reference VSL from the United States, in 2023 PPP terms
GNI;py is Indonesia’s per capita GNI in 2023 PPP terms
GNIys Is the reference per capita GNIin 2023 PPP terms from the United States

7 is the income elasticity of the VSL

The calculation yields a VSL for Indonesia of approximately $2,448,000, or about 13.1 billion
Indonesian Rupiah in 2023. The value of a statistical life year (VSLY) is derived as the expected
years of life remaining, defined as the expected years of life at birth (68.3 years according to the
World Health Organization) less the median population age (30.1 in 2023). Thus, the VSLY is
approximately PPPS 64,082 or 343 million Indonesian Rupiah ($2,448,000/38.2).
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Annex B: Indonesian voluntary paint lead content standards.

Tabel 1 - Syarat mutu kuantitatif cat tembok emulsi
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No Uraian Satuan Persyaratan
A. Persyaratan Umum
1 Daya tutup (Pfund)
1.1 |- Warna cerah m’/L Min. 8
1.2 | - Warna gelap m*/L Min. 11
2 Density ( suhu 28-30°C ) glem® Min. 1,2
3 Kehalusan mikron, tom Maks. 50
4 Waktu pengeringan
4.1 - Kering sentuh menit Maks. 30
4.2 -  Kering keras menit Maks. 60
5 Padatan total % berat Min. 40
6 Kekentalan { suhu 28-30°C ) KU (Krebs Unit) Min. 80
7 pH - 7-95
8 Logam Berat (Pb, Cu, Hg, Cd, Cr*") ma/L Tidak terdeteksi
Tabel 1 - Syarat mutu cat dekoratif
No | Uraian | Satuan | Persyaratan
1 | Keadaan dalam kemasan
Tekanan gas Tidak ada
Karat pada kemasan Tidak ada
Gumpalan Tidak ada
Endapan keras pada )
bagian dasar Tidak ada
2 | Kehalusan mikron Maks. 50
3 | Pengulitan {skinning), ) !
sotelah diuji selama 48 jam Tidak terjadi penguiitan
Kestahilan dalam peny impanan
Tekanan gas Tidak ada
Karat pada kemasan Tidak ada
Gumpalan Tidak ada
Endapan keras pada
bagian dasar Tidak ada
Waktu pengaringan
Kering sentuh Jam 05sd 2
Kering keras Jam Maks. 18
Daya lekat (adhesion) Maks. 5% terkelupas (4B)
Ketahanan terhadap air
Perubahan warna Tidak ada
Gelembung Tidak ada
Pengelupasan Tidak ada
Kandungan logam berat
- Timbal, Pb mg/kg Maks. 600
Kadmium. Cd ma/kg Maks. 100
Rakea Ha migy/kg Maks 1000
Krom heksavalen. CriV1) maikg Maks. 1000
2dari B




Annex C: Lead Test Procedure and Kit Reliability
Training of enumerators was conducted with demonstrations in a classroom setting.
Enumerators were instructed according to the manufacturer’s guidelines, which included the

steps in figure 9.

Figure 9: Paint testing procedures and protocols.

a. Wetfinsert the cotton tip into water for about 2
seconds,

b. Shake off any remaining liquid that is still stuck to
the cotton.

c. After the cotton tip changes color

turns yellowish, use the test kit immediately.

d. Rub the surface of the cotton
with wall paint for 30 seconds and do not
change position.
e. Observe the color change of the cotton part that is
rubbed with the wall paint. f. Compare the
color of the cotton with the control color on the
label to assess the presence or absence

of lead content in the paint.

Lead content assessment guide:

1 If the color of the cotton swab rubbed on the paint
passes through the letter *d” in the word Lead
towards a darker color [right), it means “Yes" it
contains lead.

2 Record the test results in the Madule 1 questionnaire section
CP.

3 Immediately photograph the position of the cotton/

swab on the appropriate color to document the
test results.

Authoritative assessments of rhodizonate-based tests find that they rarely produce false
positives. Under usual circumstances, they are also reliable in terms of low risks for false
negatives. However, under specific circumstances, the tests may not be as sensitive to some lead
compounds (especially lead chromate in small quantities) yielding false negatives as a result. A
comprehensive assessment of tests conducted by the Environmental Protection Agency found
that all test kits evaluated respond to less than 1 ug of lead in solution (EPA 1993). The study
found all commercially available tests used in real world conditions yielded positive responses to
paint with lead in relatively high concentrations. The assessment did not find interference with
other chemicals or elements in practice, though in lab settings the presence of barium was
demonstrated to potentially invalidate test results due to preventing the necessary reaction (i.e.,
falsely negative). Another widely referenced study conducted by the U.S. Department of Housing
and Urban Development (Rossiter et. al., 2000) assessed rhodizonate tests according to threshold
criteria. The relevant rhodizonate test type was among the most reliable evaluated, resulting in
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only 2 percent false negatives (3 out of 180 tests) and no false positives (0 out of 60 tests) when
applied to lead carbonate (white lead) pigment. The test likewise had no false positives for lead
chromate pigments. However, the tests failed to systematically detect lead chromate, especially
when in low concentrations (false negative 112 out of 180 for 62 percent). While some older
studies found lower reliability for tests implemented on dust or soil, real-world applications on
painted surfaces perform with relatively high precision (EPA, 1993; Scharman et. al, 1997;
Korfmacher et. al, 2007). For this reason, the study focused solely on interior paint.
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Annex D: IEUBK Model Sensitivity Analysis
Baseline default values for the IEUBK model are taken from EPA (1994). These include child dust intake
values according to table 2. Observational studies have confirmed that dust and soil intake peaks between

age 1-2 before falling to by about 41 percent by age 6-7.

Table 2 : Total dust + soil intake (g/day)

Child’s Age Dust intake
0-1 0.086
1-2 0.094
2-3 0.067
3-4 0.063
4-5 0.067
5-6 0.052
6-7 0.055

The relevant model parameters for this analysis are included in table 3. The ingestion weight factor,
outdoor soil lead concentration, soil lead to indoor household dust conversion factor and outdoor airborne
lead contribution factor are all held constant. The sensitivity analysis varies the parameter for lead content
in household dust. The default value for indoor dust in the presence of lead paint from EPA (1994) is 1,200
pg/g. For the analysis conducted in this paper, the value is adjusted to simulate varying levels of exposure
due to the condition of indoor paint that tested positive for lead. The base value reported in the paper ranges
from 400 pg/g for lead paint reported in very good condition, to 1,600 for lead paint reported in very bad
condition. For the sensitivity analysis, these values are adjusted 100 pg/g above and below the base value.

Table 3: Analysis-relevant model parameters

Lower Base Value  Upper Unit
Soil/dust ingestion weight factor 45 45 45 % soil
Outdoor soil lead concentration 64 64 64 ug/g
Soil lead to indoor household dust lead 70 70 70 % contribution
Outdoor airborne lead to indoor household dust 100 100 100 % contribution
If no lead paint reported 64 64 64 ug/g
If lead paint reported in “very good” condition 300 400 500 ug/g
If lead paint reported in “mostly good” condition 700 800 900 ug/g
If lead paint reported in “mostly bad” condition 1100 1,200 1,300 ug/g
If lead paint reported in “very bad” condition 1500 1,600 1,700 ug/g

The results of the sensitivity analysis are reported in table 4. The share of children expected to exceed the
5 pg/dL reference level is proportionately greater at lower lead concentration (corresponding to lead paint
that is in “very good” or “mostly good” condition). At higher concentrations, more than half of children
were predicted to have blood lead levels exceeding the reference level at the lower bound of the sensitivity
analysis range. For lead paint in “very bad” condition, increased exposure was expected to increase the
share above the reference level only modestly, as the large majority of children were expected to have
blood lead levels already significantly surpassing that threshold.
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Table 4: Proportion of Children 0-60 months with above 5 pg/dL

Lower Base Higher
If no lead paint reported 0.6 0.6 0.6
If lead paint reported in “very good” condition 9.2 15.8 23.5
If lead paint reported in “mostly good” condition 39.3 46.7 53.4
If lead paint reported in “mostly bad” condition 64.8 69.5 73.5
If lead paint reported in “very bad” condition 80.0 82.6 84.9

Figure 10 presents the concentrations of children aged 0 to 60 months with varying predicted blood lead
levels corresponding to the range of the sensitivity analysis range described above. Elevated blood levels
become increasingly common with respect to the assumptions regarding exposure from lead paint
conditions. The results suggest a relatively smooth relationship between exposure and blood levels. As
greater blood lead levels cause more serious health effects, the sensitivity analysis demonstrates the
certainty of large and meaningful health effects in the Indonesian population even assuming significantly
lower exposure levels, and that larger impacts than those discussed in the main text are plausible.

Figure 10: Range of model-based estimates of child population blood lead levels disaggregated
by condition of lead paint in the home
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Panel C: Paint mostly good condition (Low) Panel D: Paint mostly good condition (High)
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