
OPPORTUNITIES FOR THE G7 TO 
ADDRESS THE GLOBAL CRISIS 
OF LEAD POISONING IN THE 
21ST CENTURY

Rachel Silverman Bonnifield  
and Rory Todd

A Rapid 
Stocktaking 
Report



CENTER FOR GLOBAL DEVELOPMENT

2055 L Street, NW Fifth Floor

Washington, DC 20036

www.cgdev.org

Center for Global Development. 2023.

Creative Commons Attribution-NonCommercial 4.0



OPPORTUNITIES FOR THE G7 TO 
ADDRESS THE GLOBAL CRISIS 
OF LEAD POISONING IN THE 
21ST CENTURY
A Rapid Stocktaking Report

Rachel Silverman Bonnifield 
and Rory Todd





OPPORTUNITIES FOR THE G7 TO ADDRESS THE GLOBAL CRISIS OF LEAD POISONING

5

Contents

Acknowledgments................................................................................................................................................... 7

Preface: About this Report.....................................................................................................................................8

Executive Summary ................................................................................................................................................9
The Harms and Burdens of Lead in the Global Context.............................................................................................................. 9

Sources of Lead Exposure and Potential Solutions........................................................................................................................ 9

Current Initiatives and Actions by the G7 and International Organizations Against Lead Poisoning...........................10

Recommendations for the G7 and Its Member Countries..........................................................................................................10

Part 1. The Harms and Burden of Lead in the Global Context............................................................................12
The Prevalence and Severity of Lead Poisoning in LMICs......................................................................................................... 13

Pathways and Evidence of Harm from Human Lead Exposure...............................................................................................14

Part 2. Current Sources of Lead Exposure and Potential Solutions.................................................................. 18
Lead-Acid Battery Recycling...............................................................................................................................................................19

Mining and Smelting.............................................................................................................................................................................. 21

Contaminated Spices............................................................................................................................................................................ 22

Lead Paint................................................................................................................................................................................................. 23

Cookware................................................................................................................................................................................................. 25

Cosmetics................................................................................................................................................................................................. 26

Toys and Consumer Goods................................................................................................................................................................. 26

Other Sources.......................................................................................................................................................................................... 27

Part 3. International Engagement on Lead by the G7 and International Organizations...............................28
International Treaties, Conventions, and Initiatives..................................................................................................................... 28

United States of America...................................................................................................................................................................... 29

Canada..................................................................................................................................................................................................... 29

United Kingdom......................................................................................................................................................................................30

France........................................................................................................................................................................................................30

Germany...................................................................................................................................................................................................30

European Union (EU)............................................................................................................................................................................30

Italy.............................................................................................................................................................................................................30

Japan...........................................................................................................................................................................................................31

World Health Organization (WHO)....................................................................................................................................................31

World Bank................................................................................................................................................................................................31



CENTER FOR GLOBAL DE VELOPMENT

6

United Nations Environment Program (UNEP)...............................................................................................................................31

UNICEF....................................................................................................................................................................................................... 32

Other Organizations.............................................................................................................................................................................. 32

Part 4. Selected LMIC Profiles.............................................................................................................................34
Bangladesh..............................................................................................................................................................................................34

Georgia..................................................................................................................................................................................................... 35

Mexico.......................................................................................................................................................................................................36

Zambia...................................................................................................................................................................................................... 37

Part 5. Discussion..................................................................................................................................................39

Part 6. Recommendations for the G7 and Its Member Countries..................................................................... 41
1. Reaffirm and elevate a collective G7 political commitment to a shared vision for a world free of  
lead poisoning.........................................................................................................................................................................................41

2. Support strengthened international cooperation—among G7 members and the broader global  
community—to progressively reduce the burden of lead poisoning worldwide.................................................................41

3. Expand use of Overseas Development Assistance (ODA) to invest in global and country-level  
capacity to monitor, prevent, and treat lead poisoning............................................................................................................. 42

4. Strengthen G7 leadership at home to protect G7 citizens from lead while contributing to a world free  
of lead poisoning....................................................................................................................................................................................43

Endnotes.................................................................................................................................................................45

	

Figures
Figure 1. Estimated percentage of 0-19 year olds with blood lead levels above 5 μg/dL................................................ 13

Figure 2. Effects of lead poisoning.....................................................................................................................................................15

Figure 3. Dose-response function estimated in Lanphear et al., 2005...................................................................................16

Figure 4. Primary lead production over time................................................................................................................................. 21

Figure 5. Countries with legally binding controls on lead paint............................................................................................... 24

Box
Toxic Site Remediation.......................................................................................................................................................................... 22



OPPORTUNITIES FOR THE G7 TO ADDRESS THE GLOBAL CRISIS OF LEAD POISONING

7

Acknowledgments
We are grateful to CGD colleagues Susannah Hares and Lee Crawfurd for their contributions to the overall findings and recom-

mendations; to Maimouna Konate for excellent research assistance; and Givewell for their financial support of this work. We 

are grateful to the Steering Committee of the G7 Workshop on Lead and GIZ for their partnership and helpful guidance. We also 

thank the many experts, practitioners, and policymakers who contributed their views and experience to this paper; please see 

the preface for full acknowledgements. This is a product of the Center for Global Development; it does not necessarily repre-

sent the views of the G7 or the Steering Committee, nor does it represent a policy commitment by the G7 of any other party. All 

viewpoints, errors, and omissions are entirely our own.



CENTER FOR GLOBAL DE VELOPMENT

8

This report was prepared by Rachel Silverman Bonnifield and Rory Todd of the Center for Global Development – a nonprofit, 

nonpartisan, and independent think tank based in Washington, D.C. and London, United Kingdom. It was originally intended to 

inform the deliberations of the G7 Workshop on Lead as a Major Threat for Human Health and the Environment – An Integrated 

Approach Strengthening Cooperation Towards Solutions, to be held November 9-10, 2022, in Berlin, Germany. 

The report is based on a rapid 6-week stocktaking exercise, informed by stakeholder and key informant interviews; a review of 

the academic and grey literature; and some prior research and analysis on the topic. Given the rapid timeline, the methodological 

approach was necessarily non-comprehensive; its findings and recommendations should be understood within that context. 

The report was revised following the G7 Workshop for broader publication in early 2023. 

We are grateful to CGD colleagues Susannah Hares and Lee Crawfurd for their contributions to the overall findings and recom-

mendations; to Maimouna Konate for excellent research assistance; and Givewell for their financial support of this work. We 

are grateful to the Steering Committee of the G7 Workshop on Lead and GIZ for their partnership and helpful guidance. We also 

thank the many experts, practitioners, and policymakers who contributed their views and experience to this paper, including: 

Richard Fuller (Pure Earth), Drew McCartor (Pure Earth), Perry Gottesfeld (Occupational Knowledge International), Lucia Coulter 

(Lead Exposure Elimination Project), Jenna Forsythe (Stanford University), Jack Caravanos (New York University), Steve Binks 

(International Lead Association), Phyllis Omido (Centre for Justice, Governance and Environmental Action), Paromita Hore (New 

York City Department of Health and Mental Hygiene), Angela Mathee (South Africa Medical Research Council), Angela Bande-

mehr (US Environmental Protection Agency), Andreas Manhart (OKO-Institut e.V.), Rachael Kupka (Global Alliance on Health 

and Pollution), and staff at UNICEF, UNEP, WHO, the World Bank, and G7 partner governments.

The report proceeds in six parts. In Part 1, we assess the harms and burden of lead in the global context, including the prevalence 

and severity of lead poisoning across LMICs, as well as pathways and evidence of harm from human lead exposure. In Part 2, we 

consider current sources of lead exposure and potential solutions, including lead-acid battery recycling; mining and smelting; 

contaminated spices; lead paint; cookware; cosmetics; toys and consumer goods; and other sources. In Part 3 we take stock of 

existing international efforts by G7 member countries and select international organizations to address the global burden of 

lead poisoning. In Part 4 we profile four LMICs—Bangladesh, Georgia, Mexico, and Zambia—and consider the local burden of lead 

poisoning and efforts to address the problem. We conclude with a discussion (Part 5) and recommendations for the G7 (Part 6).

This is a product of the Center for Global Development; it does not necessarily represent the views of the G7 or the Steering 

Committee, nor does it represent a policy commitment by the G7 or any other party. All viewpoints, errors, and omissions are 

entirely our own.

Preface: About this Report



OPPORTUNITIES FOR THE G7 TO ADDRESS THE GLOBAL CRISIS OF LEAD POISONING

9

THE HARMS AND BURDENS OF 
LEAD IN THE GLOBAL CONTEXT
Lead poisoning may be among the most pressing public 

health challenges faced by low and middle-income coun-

tries (LMICs) and is certainly one of the least recognized and 

most neglected. Lead exposure is estimated by the Institute of 

Health and Metrics to be responsible for 900,000 deaths per 

year (more than malaria), primarily as a risk factor for heart 

disease,1 and both chronic and acute exposure can have debil-

itating effects on almost every body system. On a population 

level, much of its harm comes through its effects in impeding 

child neurological development: even low-level, subclinical 

lead exposure during pregnancy and early childhood has been 

shown to cause substantial and lifelong deficits in cognitive 

ability, as well as issues with attention and behavior control.

In high-income countries (HICs), the phaseout of leaded gas-

oline since the 1970s has led to dramatic decreases in levels 

of lead exposure. While levels have also fallen in many LMICs, 

they remain extremely high. There is a severe scarcity of data, 

but what does exist suggests that up to a half of children in 

LMICs have levels of lead exposure at which the WHO rec-

ommends public health intervention, and even levels below 

the WHO benchmark have been shown to carry significant 

risks. The effects of lead poisoning on cognition and behavior, 

combined with its high prevalence, suggest that lead exposure 

is likely to have a substantial impact on overall educational 

attainment, crime, violence, and potentially economic growth 

in LMICs.

SOURCES OF LEAD EXPOSURE 
AND POTENTIAL SOLUTIONS
Since the phaseout of leaded gasoline, no single source of 

exposure has dominated globally, and the key sources respon-

sible for lead poisoning vary widely between and within coun-

tries. While our understanding of the primary contributors 

has improved, there is still limited research on the relative 

importance of sources at the global and local levels. Neverthe-

less, the following sources have been identified as a cause or 

potential cause of significant levels of lead poisoning in many 

LMICs: lead-acid battery recycling, mining and ore smelting, 

contaminated spices, lead paint, cookware, cosmetics, and 

toys and consumer goods. Other potentially important sources 

include lead pipes, residual pollution from leaded gasoline, 

light aviation fuel, e-waste recycling, traditional medicines 

and ceremonial powders, and folkloric traditions involving 

lead.

Important steps governments and agencies within LMICs can 

take against lead poisoning include developing capacity for 

the measurement and monitoring of levels of lead exposure; 

assessments of exposed populations to identify key sources; 

strengthening health systems to diagnose and treat lead 

poisoning; improving nutrition to limit lead absorption; and 

informing key stakeholders and the public generally about the 

threat of lead exposure, and how to recognize and prevent it. 

Other key actions are source-specific and may depend upon 

the sources identified to be the most central within a coun-

try. These are detailed in parts 2 and 4, but include roles for 

increased regulation, improved enforcement capacity, land 

remediation, and engagement with industry stakeholders and 

manufacturers of affected consumer products. Interventions 

Executive Summary
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against some sources are at an early stage of development, 

and there is a shortage of research on their effectiveness. 

CURRENT INITIATIVES 
AND ACTIONS BY THE 
G7 AND INTERNATIONAL 
ORGANIZATIONS AGAINST LEAD 
POISONING
While most action against lead poisoning within LMICs must 

be taken by LMIC governments themselves, G7 countries 

and international organizations also have an important role 

to play in efforts to end lead poisoning globally. Overall, our 

stocktaking of current actions and initiatives detailed in part 

3, while not exhaustive given the rapid timeframe in which it 

was conducted, shows that current actions are fragmented, ad 

hoc, and relatively small in scale compared to the importance 

of lead poisoning as a global health, education, environment, 

and development issue.

In 1996 and 1997, OECD and G8 declarations (respectively) 

included commitments to reduce lead poisoning; however, the 

content of these declarations is no longer in line with up-to-

date recommendations based on current scientific consensus. 

The Convention on Long-Range Transboundary Air Pollution 

contains a protocol limiting emissions of heavy metals, includ-

ing lead. The Rotterdam convention requires that importing 

countries give prior informed consent to imports of certain 

lead compounds historically used as gasoline additives. The 

Basel convention also requires prior informed consent from 

countries importing certain types of waste containing lead.

A few G7 countries fund and/or implement programs aimed 

at building capacity for chemical and waste management in 

various low and middle-income countries, although few of 

these are directed specifically at lead poisoning. Besides this, 

many countries provide financial and technical support to the 

international organizations discussed below in their efforts 

against lead poisoning.

Several departments within the United Nations Environment 

Program (UNEP) publish guidelines supporting policymakers 

to address lead poisoning. They have also initiated a few pro-

grams supporting countries directly in introducing regulation, 

and more recently the United Nations Environment Assembly 

agreed on the foundation of a science policy panel on pollution 

prevention. The World Health Organization (WHO) also pro-

vides technical advice for clinicians as well as policymakers to 

address lead poisoning. Together, UNEP, WHO, and the United 

States Environmental Protection Agency lead the Global 

Alliance to Eliminate Lead Paint, which promotes lead paint 

regulation globally. The World Bank has begun to incorporate 

action against lead poisoning within its lending operations 

and its analytical work, and is seeking funding for a multi-do-

nor trust fund to improve chemical and waste management. 

UNICEF has also taken actions against lead poisoning through 

survey work in Georgia, and a global awareness-raising cam-

paign. There is a relatively high appetite among international 

institutions to sustain and expand these initiatives.

RECOMMENDATIONS FOR THE 
G7 AND ITS MEMBER COUNTRIES
The report identifies a number of highly impactful actions 

that can be taken by G7 partners now to reduce the burden of 

lead poisoning. The recommendations are briefly summa-

rized here, and detailed in full in section 6; while informed 

by our engagement with various stakeholders, they remain 

solely our own. 

Reaffirm and elevate a collective G7 political commitment to 

a shared vision for a world free of lead poisoning. A strong, 

clear, and high-level statement is needed, referencing up-to-

date international standards and evidence, and endorsed by 

the political leadership of G7 members, to elevate lead poison-

ing as a priority issue with independent standing as a pressing 

global challenge.

Support strengthened international cooperation–among 

G7 members and the broader global community–to pro-

gressively reduce the burden of lead poisoning worldwide. 

Specific actions for consideration include:

	▶ Exploring the potential for expanded and more 
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structured standards, potentially under the auspices of a 

voluntary or binding international agreement;

	▶ Regular coordination and strategic alignment between 

G7 members and potentially the broader international 

community to address sources of lead poisoning;

	▶ International standard-setting, monitoring, and report-

ing of lead poisoning via relevant technical agencies;

	▶ Developing a Global Environment Facility proposal to 

address sources of lead poisoning;

	▶ Expanding investments in reducing lead poisoning via 

other multilateral mechanisms and international orga-

nizations; and

	▶ Expanding involvement by G7 members in international 

cooperation to reduce lead poisoning.

Expand use of Overseas Development Assistance (ODA) to 

invest in global and country-level capacity to monitor, pre-

vent, and treat lead poisoning. G7 members, via their respec-

tive aid agencies, should elevate lead poisoning as a priority 

issue, and consider initiating or expanding the following 

activities:

	▶ Supporting LMICs to conduct initial diagnostic exercises 

on the prevalence of lead poisoning and key sources of 

contamination;

	▶ Strengthening in-country capacity for the routine moni-

toring of lead exposure;

	▶ Increasing awareness among field-based staff on the 

problem of lead poisoning;

	▶ Supporting civil society organizations advocating for 

action against lead poisoning;

	▶ Assisting LMICs to establish and enforce limits on lead in 

consumer products;

	▶ Through G7 development finance institutions (DFIs), 

support private sector efforts to increase lead safety;

	▶ Funding research by local partners on the burden of lead 

poisoning, exposure sources, and interventions against 

it;

	▶ Considering investments in R&D designed to address 

lead poisoning in low-resource settings.

Strengthen G7 leadership at home to protect G7 citizens from 

lead while contributing to a world free of lead poisoning. G7 

members should consider the following actions to support 

the broader vision for a lead-free world:

	▶ Ensure domestic regulatory standards on products and 

the environment are aligned with the most stringent, 

evidence-based levels recommended by the WHO and 

other technical bodies;

	▶ Develop inter-agency working groups on lead within 

G7 governments to coordinate efforts across relevant 

governmental bodies;

	▶ Ensure compliance with the Basel convention and other 

existing international agreements on the cross-border 

movement of hazardous waste containing lead;

	▶ Integrate lead poisoning awareness and prevention into 

health and safety protocols for government staff travel-

ling to areas with high levels of lead poisoning;

	▶ Consider expanded domestic surveillance systems, 

including source analysis, full data publication, and fol-

low-up actions to remove lead-contaminated products 

from supply chains;

	▶ Conduct preliminary review of exports and imports of 

lead, products containing lead, and lead waste to inform 

potential measures to address lead poisoning through 

trade levers;

	▶ Consider responsible sourcing regulations for G7-based 

importers of lead; and

	▶ Consider regulations on the export of products contain-

ing lead, for example requiring that exporters guarantee 

a functioning end-use system.
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The Harms and Burden of 
Lead in the Global Context

PART 1.

Lead poisoning is responsible for an estimated 900,000 

deaths per year, more than from malaria (620,000) and nearly 

as many as from HIV/AIDS (954,000).2 It affects almost every 

system of the body, including the gastrointestinal tract, the 

kidneys, and the reproductive organs, but has particularly 

adverse effects on cardiovascular health. According to the 

World Health Organization (WHO), it is responsible for nearly 

half of all global deaths from known chemical exposures.3 

Despite this massive burden, the greater part of the harm 

caused by lead may come not through its effects on physical 

health, but its effect on neurological development in young 

children. The cognitive effects of lead poisoning on brain 

development are permanent, and most severe when lead 

exposure occurs between the prenatal period to the age of 

around 6 or 7.4 Even low-level lead exposure at this age has 

been conclusively shown to cause lifelong detriments to 

cognitive ability; though evidence is less definitive, there is 

also a very strong and compelling literature which links lead 

exposure to anti-social/violent behavior, attention deficits, 

and various mental disorders.

An estimated 800 million children5—nearly one in three 

globally, an estimated 99 percent of whom live in low- and 

middle-income countries (LMICs) (Figure 1)—have blood lead 

levels (BLL) above 5 micrograms per deciliter (μg/dL), which 

the WHO uses as a threshold for recommending clinical inter-

vention to mitigate neurotoxic effects.6 Effects on cognitive 

development have been demonstrated in BLLs significantly 

below this, however, and there is increasing evidence that 

there may be no threshold for neurotoxic effects at all—mean-

ing that any exposure to lead in early childhood can cause per-

manent damage.7 

Though subclinical lead exposure is unlikely to have cata-

strophic effects for any individual child, the total popula-

tion-wide impact is very large. A widely cited meta-analysis 

from 2005 estimated that having a BLL of 10 μg/dL—a high 

but far from uncommon level in LMICs—results in an average 

deficit of 3.9 IQ points compared to a BLL of 2.4 μg/dL, which 

would itself be considered a high level within high-income 

countries.8 There is also evidence that the same increase in 

exposure at a lower baseline of blood lead has stronger effects 

than at higher levels; effectively, much of the damage may be 

done at relatively low exposures, which are almost ubiquitous 

across many LMICs.9 Compounded by its probable effects on 

violent behavior and crime, lead poisoning may well be among 

the most pressing public health challenges faced by LMICs—

and certainly one of the least recognized and most neglected.

Anecdotal and social awareness of acute lead toxicity dates 

to Ancient Rome, but our understanding of lead poisoning at 

the subclinical level has improved substantially over the past 

few decades. The expanded evidence base linking low-level 

lead exposure to cognitive deficits, violence, and attention 

deficits—described in further detail below—has led to sig-

nificant national and international efforts to reduce human 

lead exposure, most notably through the global phase-out 
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of leaded gasoline. Such efforts have led to dramatic reduc-

tions in lead exposure within the G7 and other high-income 

countries.10 Yet lead poisoning remains a neglected and poorly 

understood issue across most LMICs, which continue to see 

high levels of population-wide lead exposure.

In this chapter, we consider the current burden of lead within 

LMICs, including the documented harms of lead poisoning 

and our (limited) understanding of current prevalence levels.

THE PREVALENCE AND SEVERITY 
OF LEAD POISONING IN LMICS
While evidence on levels of lead exposure in LMICs is extremely 

limited, overall it suggests that BLLs in LMICs have also seen 

significant declines as a result of banning leaded gasoline.11 

However, declines have not been nearly so steep as in high-in-

come countries, and existing levels of lead exposure in most 

LMICs are highly damaging. Widespread lead exposure will not 

end in these countries without action against other sources.

Given its scale as an issue in LMICs, there is an extreme scarcity 

of data on current levels of lead exposure. To our knowledge, 

only two LMICs—Mexico and Georgia—have recent surveys 

of BLLs in children which can be described as representative 

and of a reasonable size. A 2021 systematic review found no 

recent data on BLLs for almost two thirds of LMICs.12 

There have been two main attempts to estimate BLLs using 

what data exists. The Institute for Health Metrics and Evalu-

ation (IHME) produces estimates for country level lead expo-

sure, which it calculates through weighting and extrapolation 

from a limited group of studies deemed to be sufficiently rep-

resentative, or where this is not available (likely the majority of 

LMICs) imputation using country-level characteristics.13 This 

is the source of the previously referenced statistic that 815 

million children have BLLs above 5 μg/dL, including 96 million 

with levels above 10 μg/dL. Ninety-nine percent of these chil-

dren are in LMICs, and 61 percent are in sub-Saharan Africa.

 FIGURE 1  Estimated percentage of 0-19 year olds with blood lead levels above 5 μg/dL

Less 
than 5

40-49

5-9

50-59

20-29

70-79

10-19

60-69
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Source: Susannah Hares, Rachel Silverman, and Lee Crawfurd, “Biden Wants to Eliminate Lead Poisoning in American Children. We Propose an 
Even More Ambitious Goal: Global Eradication.,” Center for Global Development (blog), April 20, 2021, https://www.cgdev.org/blog/biden-wants-
eliminate-lead-poisoning-american-children-we-propose-even-more-ambitious-goal. Data from Global Burden of Disease Collaborative 
Network. Global Burden of Disease Study 2019 (GBD 2019) Results.Seattle, United States: Institute for Health Metrics and Evaluation (IHME), 2020.
Available from http://ghdx.healthdata.org/gbd-results-tool.

https://www.cgdev.org/blog/biden-wants-eliminate-lead-poisoning-american-children-we-propose-even-more-ambitious-goal
https://www.cgdev.org/blog/biden-wants-eliminate-lead-poisoning-american-children-we-propose-even-more-ambitious-goal
http://ghdx.healthdata.org/gbd-results-tool
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Another study, published by Ericson et al. in 2021, calculated 

new estimates for 34 LMICs using a wider range of sources, 

with no reliance on imputation.14 They generally find blood 

levels to be higher than the IHME estimates, and for some 

countries dramatically so; overall, they estimate half of chil-

dren in the 34 countries to have BLLs above 5 μg/dL.15 This may 

indicate that the limited data used by IHME results in under-

estimation of BLLs, but also demonstrates that without better 

data, estimates will necessarily vary substantially.

PATHWAYS AND EVIDENCE OF 
HARM FROM HUMAN LEAD 
EXPOSURE 
In this section, we briefly review causal pathways and evidence 

for the harms of lead poisoning for health and human welfare.

Lead Toxicity
Lead exposure can occur through inhalation or skin contact, 

but most frequently comes through ingestion, especially of 

dust.16 Children are more vulnerable, as their gastrointesti-

nal tract absorbs around five times as much ingested lead 

as adults; they also consume and breathe more relative to 

their body weight, and through playing outdoors and hand-

to-mouth behavior may ingest significant quantities of soil 

and dust, especially if they engage in pica (eating non-food).17 

After lead is absorbed, it circulates in the bloodstream, which 

distributes it to soft tissues and bone.18 It accumulates in bone 

and can be stored for decades, although it is released as lead 

is excreted from the blood, as well as by various metabolic 

processes including those common during pregnancy and lac-

tation, endangering fetuses.19 Consequently, BLLs are used to 

measure recent and current exposure, while bone lead levels 

are used to measure lifetime exposure. The toxicity of lead is 

complex and varies depending upon the dose and organ, but 

an important route is its mimicry of biologically essential met-

als, especially calcium.20 Deficiency in these metals therefore 

increases absorption of lead and aggravates its toxicity, and 

the WHO recommends iron and calcium supplementation as 

a preventative measure against lead poisoning.21 

Health Effects
The effects of lead on health vary with the duration and sever-

ity of exposure, as well as individual-specific factors (Figure 

2).22 Acute lead poisoning can have immediate effects on the 

gastrointestinal tract and liver, and in the days and weeks after 

exposure cause kidney disease and neurological impairment.23 

In severe cases, this can lead to encephalopathy (brain dys-

function) and sometimes death.24 Effects from chronic expo-

sure include, but are not limited to: gastrointestinal effects 

such as abdominal pain and nausea; often permanent neuro-

logical effects including behavior change and sensory issues; 

kidney disease; anemia; and cardiovascular effects, including 

hypertension, strokes, cardiovascular disease, and ischemic 

heart disease—the leading cause of death globally.25 26 A study 

based on the Third National Health and Nutrition Examina-

tion Mortality Follow-up Survey found that a decrease in blood 

lead from 6.7 μg/dL —the average level in some LMICs—to 1 μg/

dL—the average in many HICs—would reduce mortality from 

ischemic heart disease by 37.4 percent.27 Exposure to even low 

levels of lead during pregnancy can stunt fetal growth, and has 

also been linked to preterm birth and preeclampsia.28 

Besides calcium and iron supplementation, the WHO rec-

ommends gastrointestinal decontamination in some cir-

cumstances to remove lead objects and compounds from 

the gastrointestinal tract.29 It also recommends the use of 

chelating agents—pharmaceuticals that bind to heavy met-

als—for acute cases. Chelating agents carry their own risks, 

and are therefore unlikely to be appropriate for the low-level 

lead exposure which affects a large proportion of children in 

LMICs.30 

Cognitive Effects
Lead passes the blood-brain barrier by mimicking calcium, 

and many of its neurotoxic effects are linked to displacement 

of calcium and disruption of its roles in the brain.31 

A wealth of diverse studies has demonstrated that even low-

level childhood lead exposure has significant adverse effects 

on cognitive development, and causes deficits in cognitive 

ability which persist into adulthood.32 33 The meta-analysis 

mentioned above pooled data from seven longitudinal studies, 



OPPORTUNITIES FOR THE G7 TO ADDRESS THE GLOBAL CRISIS OF LEAD POISONING

15

 FIGURE 2  Effects of lead poisoning 
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Source: World Health Organization, WHO Guideline for Clinical Management of Exposure to Lead (Geneva: World Health Organization, 2021), 
https://apps.who.int/iris/handle/10665/347360. Licensed under CC BY-NC-SA 3.0 IGO

totaling 1,333 children. Two studies have independently rean-

alyzed the data used by Lanphear et al, and found similar 

results.34 Since that meta-analysis was published in 2005, 

many more studies have shown similar impacts, including 

a few which utilize administrative data, and therefore have 

sample sizes in the tens of thousands.35 As discussed above, 

studies consistently show that the same marginal difference 

in blood lead has a greater effect on cognitive development at 

a lower baseline compared to at a higher baseline, meaning 

that even very low levels of exposure can have serious effects 

(Figure 3). While previously it had been thought that chil-

dren were most vulnerable to the effects of lead on cognitive 

https://apps.who.int/iris/handle/10665/347360
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
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development before the age of 5, recent studies suggest that 

exposure at 6 or even older may be similarly detrimental.36 

Similarly low-levels of lead exposure have been linked to a 

higher propensity for attention deficit hyperactivity disor-

der, or ADHD.37 In a national study in the United States, Tanya 

Froehlich and others found that children with a blood lead 

concentration in excess of 1.7 micrograms per deciliter were 

over two-times more likely to have ADHD.38 

More recently, a number of studies have demonstrated that 

the cognitive and attention deficits caused by lead exposure 

also impact academic achievement.39 A few studies in the US 

have found differences in lead exposures to explain a portion 

of the gap in academic achievement between White and Black 

students in the United States.40 Some studies have compared 

the effects of lead exposure on both IQ and test scores and 

show effects are broadly similar in magnitude, although 

there is some evidence of reading ability being affected more 

strongly than mathematical ability.41 

Violence and Crime 
Lead exposure has also been consistently linked to anti-so-

cial, criminal, or violent behavior. A 2010 meta-analysis of 16 

studies found a moderately strong relationship between lead 

exposure and conduct problems among children and ado-

lescents; the magnitude of this association was very similar 

to that between lead exposure and IQ.42 A number of studies 

have gone further and shown a relationship between lead 

exposure and violent/criminal behavior, with some authors 

even attributing some of the macro-level rise in violent crime 

in the late twentieth century to increased lead exposure from 

leaded gasoline.43 One study from the US used the proximity 

of schools to roads to measure the effect of increased lead 

exposure on school suspension and juvenile detention, find-

ing that a 1 μg/dL increase in blood lead increased the chance 

of detention by 6 percent.44 A systematic review is currently 

underway to summarize the evidence on this issue.45 

Economic Impact 
Through its effects on cognitive development and behavior, 

lead exposure can limit the future earnings of individuals. A 

study from 2002 estimated the effect of phasing out leaded 

gasoline on children’s IQ in the United States—which reduced 

BLLs by around 12 μg/dL—to improve average lifetime earn-

ings by between 4 and 11 percent.46 A large study in Sweden 

showed that through its effect on the likelihood of graduating 

from high school alone, having a BLL of 5 compared to 10 μg/

dL increased lifetime earnings by around 4 percent.47 Both 

 FIGURE 3  Dose-response function estimated in Lanphear et al., 2005
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of these studies only account for the effect on cognitive or 

academic ability, and do not factor in non-cognitive effects, 

which in the Sweden study were actually more significantly 

affected by lead exposure.48 

Some authors have gone further and estimated the effect of 

lead exposure in decreasing human capital on national or 

global productivity. A 2013 modelling paper calculated the 

economic costs accrued from IQ deficits as a result of lead 

exposure to be $977 billion, or 1.2 percent of global GDP—

including 4 percent of Africa’s GDP.49 A recent update by the 

Lead Exposure Elimination Project (LEEP) revised this down to 

0.68 percent of global GDP.50 These estimates are necessarily 

imprecise, but they do suggest that the effects of lead expo-

sure on human capital may have a non-negligible impact on 

economic growth.
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Since the phaseout of leaded gasoline, no single source of lead 

exposure has dominated globally. While our understanding of 

the primary contributors has improved significantly, the data 

is still insufficient to draw conclusions about their relative 

importance at the global level—or even, in most cases, from 

country to country. Indeed, the recent ‘discovery’ of aluminum 

pots as a contributor –detailed below—implies we may still 

be missing other potential sources. Fully understanding the 

sources of lead poisoning would require far more national and 

sub-national data than is currently collected.

The presence of so many different sources, each with its own 

market dynamic and at-risk populations, makes prevent-

ing lead poisoning an increasingly complex challenge. The 

interventions required to prevent exposure are primarily 

source-specific, and implementing them involves radically 

different stakeholders across multiple sectors. These are 

detailed in this section. However, there are actions which gov-

ernments and agencies can take that would help to support 

action against lead poisoning in general.

To support targeting of action and intervention:

	▶ Conduct initial diagnostic surveys to measure the 

national prevalence of lead poisoning. Policymakers are 

unlikely to devote attention and financing to reducing 

lead exposure without the scale of the problem being 

demonstrated. Existing national health surveillance 

surveys such as Demographic and Health Surveys (DHS) 

and Multi Indicator Cluster Surveys (MICS) present a 

potential opportunity for such testing to be implemented 

quickly.

	▶ Develop capacity for routine monitoring of blood lead 

levels at national and subnational levels. Governments 

need to be able to pinpoint high-risk areas, and to track 

trends in lead poisoning.

	▶ Carry out source apportionment assessments for 

exposed populations. Far more data is required to 

understand the relative importance of sources in dif-

ferent contexts and areas. Source apportionment must 

consider not just the presence of lead in the physical 

environment, but the bioavailability of lead objects as 

potential sources of human exposure. (Many objects 

contain lead, but not all will become bioavailable through 

typical use.)

	▶ Strengthen health systems to diagnose and treat lead 

poisoning. This will help to identify hotspots or out-

breaks of lead poisoning, as well as facilitate the use of 

chelation therapy for acute cases.

To directly reduce the burden of lead poisoning: 

	▶ Improve nutrition, in particular children’s intake of 

calcium, vitamin C, and iron, which help to limit lead 

absorption.

Current Sources of Lead 
Exposure and Potential 
Solutions

PART 2.
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	▶ Educate the population about the risks of lead exposure, 

how to prevent it, and how to recognize its symptoms. In 

most cases, neither exposed children nor their parents 

are aware they were at risk of lead poisoning, or are even 

familiar with it. Workers in at-risk professions are also 

often unaware of their risk of lead exposure. Informing 

people can help to prevent exposure directly as they will 

take steps to reduce their own risk, as well as empower 

communities to take action against sources of contam-

ination (see ULAB recycling section). Especially import-

ant audiences are children and pregnant mothers, so 

informing teachers and healthcare workers may be an 

effective intermediate step. The public at large should 

be aware of the problem, so public education campaigns 

using existing media resources can also play an import-

ant role.

A recurring theme through many sources is the role of occu-

pational exposure. This is a particular issue in relation to ULAB 

recycling, e-waste recycling, and mining, but product-based 

sources also risk occupational exposure to those manufac-

turing them. Other workers at risk are those in construction, 

abatement, demolition, those that work with glass or metal, 

painters of industrial equipment and steel structures, and 

those who repair or renovate buildings.51 This exposure poses 

risks not just to workers themselves, but also to their families 

and others with whom they have physical contact.

LEAD-ACID BATTERY RECYCLING
While lead has a number of industrial applications, at least 

80 percent now goes into the production of lead-acid batter-

ies.52 Lead-acid batteries are used in motor vehicles (electric 

and traditional), back-up power supplies, and green energy 

storage; demand for all of these is growing rapidly—especially 

in LMICs—and the market price of lead has in turn roughly 

doubled in the last 20 years.53 Under normal conditions, a 

car battery lasts about three to five years,54 but batteries can 

degrade more quickly due to poor manufacturing or the hot 

and humid climates common to many LMICs.55 Almost all of 

the lead within old batteries can be harvested and sold for 

later use—making used lead-acid battery (ULAB) recycling a 

lucrative economic activity.

ULAB recycling involves breaking down batteries, draining 

the electrolyte solution, and smelting the lead components 

for reuse; all of these processes require significant safety 

precautions to prevent environmental contamination or 

occupational exposure. These precautions are generally in 

place within G7 member states, where ULAB recycling is 

highly regulated.56 But in many LMICs, these environmental 

and occupational standards are often either absent or unen-

forced. Manual destruction of batteries without protective 

equipment, uncontrolled smelting, and dumping of waste 

into waterways and soils are common. Studies show high 

blood lead levels in children living near lead battery man-

ufacturing and recycling facilities and in workers, and high 

levels of airborne lead in battery facilities and acute exposure 

to workers and their families.57 Environmental contamination 

is exacerbated by the fact that recycling plants—unlike most 

ore smelters in mining areas—are often located in proximity 

to major urban centers, where ULABs are easily accessible.

In some contexts, ULAB recycling is conducted by infor-

mal operators, often in backyard smelters. Adequate safety 

measures in this context are impossible, and the tendency 

for operations to move frequently in order to avoid sanction 

also leaves behind many more contaminated areas. However, 

licensed battery recycling plants may be no more safe, and 

their higher capacity brings the risk of more scaled environ-

mental contamination.

There are no reliable statistics to quantify the extent of ULAB 

recycling as a contributor to the global burden of lead poison-

ing. Anecdotally, Pure Earth and GAHP report finding informal 

ULAB sites in all major LMICs where they have searched for 

them, with a particularly high concentration in sub-Saha-

ran Africa. Pure Earth’s Toxic Site Identification Program has 

thus far identified 529 informal ULAB recycling sites in LMICs, 

putting 1.2 million people at risk;58 however, further research 

shows this is a very incomplete sample.59 One modeling paper 

estimates that there are between 10,000 and 30,000 such sites 

across 90 LMICs, exposing between 6-17 million people with 
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very high average* blood-lead levels of 21 µg/dl in adults and 

31 µg/dl in children under 5.60 This would suggest that ULAB 

recycling is a major contributor to severe/acute lead poisoning 

in the surrounding communities, but one of many sources that 

contribute to the global prevalence of lead poisoning—which 

is estimated to affect well over a billion people.

To ensure batteries remain within the formal sector, many 

countries have imposed extended producer responsibility on 

battery manufacturers through take-back schemes. India, for 

example, has mandated that battery manufacturers collect 

a minimum of 90 percent of the batteries they sell; in prac-

tice, however, this does not occur.61 Studies in both India62 and 

Kenya63 show that consumers offload batteries to the infor-

mal market because of a lack of awareness about regulation 

and laws, inadequate enforcement, and the lower price and 

additional inconvenience associated with contracting offi-

cial recyclers. Penalizing manufacturers who fail to collect 

batteries presents one potential solution. Another is provid-

ing a financial incentive to consumers to return batteries to 

retailers, for example by mandating a deposit system where 

customers receive a discount for a new battery when exchang-

ing an old one.

Ensuring that batteries go to certified recyclers is not a guar-

antee of safe recycling, however, given the widespread con-

tamination caused by many formal recycling plants. Stronger 

regulations on ULAB recycling may be needed; several sug-

gested standards for operating procedures in ULAB recycling 

plants have been published to support governments with 

drafting legislation for this purpose.64,65 Emission controls 

are particularly important to prevent environmental con-

tamination. China also requires plants to be of a minimum 

capacity,66 a useful step as introducing the required safety 

standards is only economical when volumes are sufficiently 

high.67 Legal drafting assistance, as is provided through the 

UNEP/WHO-coordinated Global Alliance to Eliminate Lead 

Paint, may be helpful in fostering action to reduce lead expo-

sure from battery recycling as well. Enforcement agencies 

need both resources to conduct regular audit of recycling 

*	 All BLL averages refer to the geometric mean, unless stated otherwise.

plants and authority to financially sanction non-compliant 

facilities. Community advocacy and legal action can play a 

role in sustaining the enforcement of regulations. In Mom-

basa, Kenya, for example, a mother affected by lead poisoning 

from a nearby smelter campaigned against it; persuaded the 

government health center to carry out blood tests; and used 

this data to force the closure of the smelter and the cleanup 

of the site, as well as secure $12 million in damages for the 

community (currently under appeal). Importantly, community 

advocacy is by its nature localized and grassroots; it does not 

necessarily offer a systematic assessment of relative contam-

ination levels across locations, but instead reflects the con-

cerns of a specific individual community.

Exports of used lead-acid batteries are subject to various 

international agreements including the 1992 Basel Conven-

tion on the Control of Transboundary Movements of Haz-

ardous Wastes and Their Disposal, generally requiring prior 

consent from countries importing hazardous waste. None-

theless, there continue to be multidirectional flows of used 

batteries and refined lead between high-income countries—

including G7 member states—and LMICs which lack adequate 

systems for environmentally sound recycling. For example, 

the US exports large numbers of ULABs to Mexico and else-

where, where according to the Commission for Environmental 

Cooperation, responsible recycling cannot be guaranteed.68 A 

series of studies in Africa have also found that lead recycled 

from substandard facilities is frequently exported to coun-

tries in Europe69 with no formal certification of safe recycling 

practice. There is a lack of understanding about exact volumes 

and the exchange is not clearly reflected in COMTRADE data, 

as these flows can be subject to export misclassification by 

some traders to circumvent trade restrictions.70 This suggests 

a potential opportunity to improve ULAB recycling safety via 

import regulation and enforcement in G7 members, though 

the magnitude of this opportunity remains unclear.

Battery recycling can only be done safely through regulated 

and formalized processes within at-scale, dedicated facili-

ties. While long term-structural reforms are being put in place 
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to enable such safe and sustained practices, there are some 

potential stopgap measures to reduce (but not eliminate) the 

harm of substandard recycling in the immediate term. Such 

strategies are not rigorously evaluated; they may include relo-

cation of recycling operations to industrial areas/non-urban 

environments; provision of personal protective equipment for 

informal workers; or worker education to reduce the risk of 

personal and environmental exposure stemming from ULAB 

operations.

MINING AND SMELTING
The increase in the value of lead has also catalyzed the growth 

of lead mining, with the US geological survey estimating pri-

mary production of lead to have doubled between 1994 and 

2019 (figure 4).71 Where lead mining—typically accompanied 

by zinc extraction—occurs without adequate safety precau-

tions, it can cause widespread occupational exposure and 

environmental contamination, particularly through uncon-

trolled smelting to extract lead from ores, and the unsound 

handling of waste. Residual contamination often endures 

even after the polluting activity has ended, putting additional 

generations at risk. Probably the largest example globally is 

the lead mine in Kabwe, detailed in the Zambia country brief, 

which has led to universal lead poisoning among 90,000 local 

children, and continues to expose children even after its clo-

sure (although artisanal mining continues72) and a $53 million 

World Bank remediation operation.

A second, and possibly larger risk of lead exposure globally, 

is posed by mining of other metals, including gold, nickel, 

and platinum. Exposure is especially common in artisanal or 

small-scale mining, which employed at least 40 million peo-

ple in 2017—compared to just 7 million in industrial mines—

including significant numbers of child laborers.73 Artisanal 

gold mining in Zamfara state in Nigeria, for example, led to 

the deaths of more than 400 children from acute lead poison-

ing in the space of six months in 2010, as a result of workers 

grinding ores within villages.74 Lead poisoning from mining 

is frequently accompanied by contamination by other heavy 

metals and toxicants. In Southeastern Brazil, historic lead 

mining has led to significant arsenic exposure in neighboring 

communities.75 Mercury poisoning is a particular threat from 

artisanal gold mining.76 

Efforts to reduce exposure include providing alternative 

livelihoods along the supply chain such as gemstone cutting 

and polishing, formalizing the sector to discourage artisanal 

mining through streamlining and supporting licensing pro-

cesses, and introducing certification schemes to encourage 

responsible sourcing.77 Programs have also been implemented 

to lessen the harm from artisanal mining. A pilot project by 

Doctors Without Borders and Occupational Knowledge Inter-

national in Northern Nigeria has had some success in reduc-

ing lead exposures by teaching safer mining practices.78 

 FIGURE 4  Primary lead production over time 

1995 1996 1997 1998 1999
2.500

3.000

3.500

4.000

4.500

5.000

5.500

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Actual

Million Tons

Source: Nicholas Rees and Richard Fuller, The Toxic Truth: Children's Exposure to Lead Pollution Undermines a Generation of Future Potential, UNICEF 
and Pure Earth, 2020, https://www.pureearth.org/our-projects/global-lead-program/the-toxic-truth-report/. Reproduced with permission.

https://www.pureearth.org/our-projects/global-lead-program/the-toxic-truth-report/


CENTER FOR GLOBAL DE VELOPMENT

22

TOXIC SITE REMEDIATION

ULAB recycling, mining, e-waste recycling (detailed 
in the “other sources” section) and other sources can 
leave extreme levels of contamination even after 
polluting activities have been curtailed. Toxic sites 
can continue to cause exposure for years or decades 
after. Although the most important step is to stop 
present polluting activities, in the long-term residual 
contamination from sites must also be addressed to 
end lead poisoning.

Identifying sites is the first step in preventing 
exposure. Pure Earth’s Toxic Sites Identification 
Program attempts to map contaminated areas 
globally, and has so far identified 1,646 toxic sites 
where lead is the primary pollutant. A study in Ghana, 
however, estimated that the program had identified 
less than a seventh of sites in the country, indicating 
that a comprehensive program of that kind would 
require significant funding.79 

After contaminated sites have been identified, 
immediate steps must be taken to prevent exposure 
to the surrounding population. Ideally, areas should 
be cordoned or fenced off to preclude access. 
Informing the community—especially children—about 
the risks of exposure is critical, and a number of 
media resources exist to raise public awareness.80 

Ideally, contaminated sites should be cleaned-up via 
remediation strategies. Ex-situ remediation, which 
involves transporting and treating contaminated 
soil away from sites, comes at great expense and 
therefore only makes sense where contamination is 
most severe or future site-use is impossible to avoid, 
at least for LMICs in the short-term.81 More cost-
effective methods include capping contaminated 
soil with grass, woodchips, mulch, or concrete, 
and bio-remediation techniques to reduce lead 
bioavailability.82,83 There is a severe shortage of 
evidence on effectiveness in remediation; a review 
in 2021 found just five reliable studies on soil 
remediation—all in North America—which had mixed 
results.84 

Remediation efforts can be quite costly, especially 
for large sites, and has sometimes attracted 
international financing. By far the largest such effort, 
at present, is an ongoing $66 million World Bank 
operation in Zambia to remediate environmental 
pollution at Kabwe and other mining areas.85 Pure 
Earth has conducted small-scale clean ups of several 
such sites with funding from USAID, the European 
Commission, UNIDO, and others, including a village 
in Bihar, India (cost of $35,000);86 a soccer field in 
Indonesia adjacent to the local primary school (cost 
of $115,000);87 and an old mine in Kyrgyzstan (cost of 
$79,000).88 

CONTAMINATED SPICES
Though the extent of the problem is still not fully understood, 

an increasing body of evidence points to lead-adulterated 

spices as a significant driver of widespread lead poisoning, 

particularly in South and Central Asia. For turmeric and 

other spices with bright yellow/orange colors, lead chromate 

is typically added during the polishing stage to increase pig-

mentation and reduce polishing time (which also increases 

the weight of the final product); the bright pigmentation 

characteristic of lead chromate is considered a sign of high 

quality,89 and adulteration therefore allows producers to com-

mand a higher price point for their products. Lead may also 

be inadvertently introduced in smaller concentrations to a 

broader range of spices—for example oregano, thyme, gin-

ger, or paprika—via contaminated soil, airborne pollution, or 

cross-contamination at a factory,90 though this is likely to be 

a relatively small part of the overall problem.

Via global supply chains, contaminated spices can drive lead 

poisoning far beyond their countries of origin—and pose a real 

threat even within G7 members. In the US, where roughly 95 

percent of spices are imported,91 a Consumer Reports investi-

gation found detectable levels of lead or other heavy metals in 

one third of sampled spices.92 In New York City, investigations 

of elevated blood lead levels frequently identify lead adulter-

ation in spices purchased abroad as a likely source, with the 
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highest concentrations of lead found in spices from the coun-

tries Georgia, Bangladesh, Pakistan, Nepal, and Morocco.93,94 

The practice of adulteration may in part be borne of unfa-

miliarity. In South Asia, unpublished research shows that 

many producers are unaware of the health harms of lead, 

and some cease adulteration once informed of the impact 

of their actions.95 Consumers too are largely unaware of the 

danger, including the ability of lead-chromate to mimic the 

bright pigmentation of high-quality spices. This suggests an 

important role for both consumer and producer education, as 

well as better-equipped consumer safety bodies, including the 

use of practical detection technologies such as x-ray fluores-

cent analyzers96 to easily identify contaminated substances 

in marketplace or household settings. Another potential but 

untested intervention is supporting turmeric producers to 

purchase drying machines, which can help improve natural 

pigmentation and reduce demand for color additives.97

Interventions to address lead in spices may be extraordinarily 

cost-effective given the broad reach of the supply chains, and 

the small direct costs to stopping lead adulteration. Though 

not rigorously evaluated, the limited interventions already 

conducted to reduce lead in spices have had impressive 

results. In Georgia, a Pure Earth pilot project identified spices 

as a major source of childhood lead poisoning; in partnership 

with the Georgian government, this source of contamination 

was drastically curtailed over a two-year time span via new 

regulation and enforcement; producer awareness along the 

entire supply chain; and consumer education.98 Long-term 

monitoring will confirm whether this reduction persists. 

Actions taken abroad likely also contributed towards the 

decline in the number of children with elevated blood lead lev-

els among New York City children with Georgian ancestry.99 In 

Bangladesh, a baseline market analysis in 2019 found that 50 

percent of turmeric samples were lead-tainted. A subsequent 

intervention involved: 1) fining lead wholesalers and confis-

cating contaminated merchandise; 2) more broadly screening 

turmeric samples for lead, and warning sellers about the pos-

sibility of fines; and 3) a broad public awareness and education 

campaign. Measurements in 2021 and 2021 found no samples 

containing lead;100 test data on the effect of these interventions 

on BLLs is expected early 2023.101

LEAD PAINT
Despite their danger being established for decades, lead 

paints remain legal in the majority of countries, and are 

widely used for residential coatings and decorative purposes 

in most LMICs, and for industrial purposes in many high-in-

come countries. Lead additives are primarily in solvent-based 

paints, and may be added to paint to improve durability, dry-

ing capacity, and corrosion prevention, as well as in the form 

of pigments—especially lead chromate—to enhance color.102 

It can cause occupational exposure as workers inhale dust 

during manufacture, application, and removal, or exposing 

their families through take-home contamination. Children are 

exposed primarily through ingestion of chips and dust, which 

can occur throughout the life cycle, but may be exacerbated as 

paint ages as well as during application and removal.103 

Lead paint is an avoidable source of exposure, and there are 

safe and cost-effective alternatives to lead additives.104 One 

important step to prevent exposure is for countries to establish 

legally binding regulatory measures prohibiting the addition 

of lead to paint. Over the last six decades, better recognition of 

the health risks105 has prompted considerable effort to phase 

out lead in paint. According to the WHO, 87 countries have 

laws in place to limit the production and sale of lead paint,106 

including all G7 members except Japan,107 although exposure 

via older layers of paint in residential buildings remains a sig-

nificant exposure risk. Many of these countries often allow 

for exceptions, however, such as for ‘industrial’ paint, which 

can cause severe exposure to workers and their children, as 

well as the population through use on road marking, bridges, 

and even playground equipment.108 It has also been found in 

consumer markets.109 Most importantly however, 55 percent 

of countries still have no confirmed regulation on lead paint 

(figure 5),110 and high lead levels have been found in paints in 

more or less every country where this is the case, across Asia, 

Africa, Latin America, and Eastern Europe.111
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The Global Alliance to Eliminate Lead Paint—a voluntary part-

nership led by the WHO and UNEP, and guided by an advi-

sory council chaired by the US EPA— was founded in 2011, to 

promote the phase out of lead paint. As part of this initiative, 

UNEP have published a model law and guidance for regulating 

lead paint,112 and other partners have created tools to promote 

and track regulation.113 The WHO also organizes International 

Lead Poisoning Prevention Week, which in 2021 involved 104 

associated events in 56 countries. The Global Environment 

Facility also funded a five-year project under the SAICM sec-

retariat ending in June 2022,114 a key component of which was 

enhancing the work of the alliance. Under this project, various 

partners of the Alliance and other organizations worked with 

over seventy countries to provide technical support on draft-

ing lead paint laws, including through national consultations, 

and published detailed information to assist with legal draft-

ing and develop lead paint law compliance and enforcement 

systems. They also published guidance on paint reformula-

tion,115 and implemented pilot demonstration projects with 

paint manufacturers in eight countries to reformulate their 

paint production processes and phase out the use of lead in 

paint. Though the project has ended, partners of the Alliance 

continue to engage with policymakers and paint manufac-

turers as resources allow.

The Global Alliance to Eliminate Lead Paint claims at least 

partial credit for the steady increase in countries with regula-

tions on lead paint, which rose from 52 in 2012 to 87 in 2022.116 

Advocates of regulation point to the success of bans on leaded 

gasoline,117 which dramatically reduced blood lead levels. The 

few studies which have measured the effect of regulations 

on quantities of lead in paint have found that they do bring 

down lead levels, although more effectively when accom-

panied by active enforcement and direct engagement with 

manufacturers.118 Considering the relatively low cost of such 

policy engagement—the GEF project component involved $3 

million of GEF funding and $10 million of co-financing—this 

kind of initiative is likely to be a strong investment and should 

be considered for other sources of lead exposure as well.119 

Evidence on the effectiveness of abatement interventions 

to prevent exposure from existing lead paint is mixed,120 and 

abatement requires adequate waste management systems 

to ensure waste is handled soundly:121 it is therefore unlikely 

that such measures would be immediately cost-effective in 

 FIGURE 5  Countries with legally binding controls on lead paint 

Source: Hannah Ritchie, ‘Many Countries Have Eliminated Lead from Paint. How Do We Achieve the Same Everywhere?’, Our World in Data, 3 
November 2022, https://ourworldindata.org/lead-paint.
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most LMIC contexts. A strong argument for focusing on lead 

paint regulation is to limit the ongoing influx of lead into res-

idential,122 public123 and commercial spaces at minimal cost, 

thereby averting future need for expensive ex-post-facto 

remediation.

COOKWARE
There are two main types of cookware with the capacity to 

pass lead into food and cause exposure. The first (and better 

established) risk is from artisanal, lead-glazed ceramics. Lead-

based glazes are used to control moisture and add shine. When 

lead-glazed ceramics are fired at insufficient temperatures, 

often in wood-fired kilns, the glaze does not properly seal; as a 

result, lead can leach and contaminate food and drink during 

cooking, storage, or serving. Use of lead-glazed pottery thus 

represents a broad health threat to people who cook and eat 

with these products; their manufacture also creates a severe 

health risk to potters and their families, who risk severe lead 

poisoning.124,125,126 

Lead-glazed ceramics are popular in central Mexico, where 

they are primarily produced by indigenous communities, and 

are commonly used in restaurants for cooking and serving. 

They have been identified as a primary cause of elevated blood 

lead levels in the country,127 where 22 percent of children aged 

1 to 4 years have blood lead levels above 5 µg/dL.128 But they 

are also used elsewhere in Latin America, North Africa, and 

South Asia, and may be a significant source of exposure. Lead-

glazed pottery has also been identified as the source of severe 

lead poisoning cases in G7 member states:129 Often these are 

acquired during visits abroad, but they have also been found 

on sale within countries.130

The use of leaded glazes is already illegal in Mexico, but the 

prohibition is not enforced, due in part to the traditional and 

economically important role of lead-glazed pottery in indig-

enous communities.131 One intervention may be educating 

artisans about the dangers of lead glazes; supporting substi-

tution to unleaded glazes, or supporting artisans to shift to 

higher temperature kilns. Efforts are made more difficult by 

the small-scale of most pottery workshops; it is estimated that 

there are 10,000 potters using lead glazes in Mexico alone.132 

On the demand side, interventions can educate consumers 

to recognize the danger of lead glazes and demand unleaded 

alternatives; however, without suitable detection equipment 

or reliable certifications, consumers may be unable to distin-

guish between leaded and lead-free products.133 A Pure Earth 

project134 in Mexico combines these approaches, by engaging 

potters directly while also educating restaurant workers to 

demand lead-free pots. Another efficient intervention may 

be targeting the manufacturers of lead glazes themselves, 

who are likely much fewer in number, and supporting them 

to shift to lead-free glazes that effectively mimic the desirable 

properties of leaded versions.135 

More recently, aluminum pots and other cookware produced 

from scrap metal—used by poor families in LMICs across all 

regions—have been found to frequently contain lead and other 

heavy metals.136,137 Studies suggest that this can also contami-

nate food, particularly when cooked at high temperatures and 

with highly acidic foods.138,139 Lead-contaminated aluminum 

cookware has also been found in resettled Afghan populations 

within the US, potentially explaining the high blood lead levels 

observed among Afghan refugee children.140 The overall scale 

and geographic distribution of this source of lead exposure 

remains unknown but could be quite substantial given the 

ubiquity of artisanal aluminum cookware across many LMICs.

The intervention space here is challenging and at a nascent 

stage given the relatively recent recognition of the problem. 

Pot manufacturers are usually operating at very small-scale, 

often in private residential settings, making regulation of the 

supply chain or even direct engagement difficult. Potential 

technical interventions include incorporating an additive 

to the aluminum melt that would bind any lead to the metal 

amalgam,141 or coating pots with a fluoropolymer spray,142 

which almost entirely eliminates the bioavailability of lead, 

although has been shown to pose its health risks. Implemen-

tation of such approaches at scale, however, may be hampered 

by the highly fragmented production and supply chains of 

these products. As an initial step, interventions might target 

the large pots and pans used for school feeding programs—

some of which have been found to contain lead143—given the 
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large reach of school meals to school-aged children, and the 

relative ease of identifying and reaching school facilities.

COSMETICS
Cosmetic use of lead sulfide (PbS), known as galena, has ori-

gins in ancient Egypt. The use of galena-based Kohl (known 

as surma in India and tiro in Nigeria) (figure 6) is important in 

cultural and religious traditions across the Middle East, South 

Asia and North Africa—including for babies and young chil-

dren.144,145 While safe, lead-free substitutes exist, traditional 

leaded Kohl—with up to 98 percent lead content—is still com-

mon across the world, and frequently found in G7 member 

states146,147 despite strict de jure regulations.148,149 Routine use 

of Kohl has been associated with extremely high blood-lead 

levels, including in young children and adults in G7 member 

states.150,151,152,153,154 Lead has also been found within non-Kohl 

cosmetics including henna155 and lipsticks,156,157 though usually 

in lower concentrations.

The cultural and sometimes religious customs associated 

with the use of kohl and henna in South Asia and Africa, cou-

pled with lack of enforcement capacity, can make bans less 

effective in these regions. Indian regulations, for example, 

formally limit lead concentrations in cosmetics to 20 ppm; 

however, a 2013 study found average lead content of up to 32 

percent among market samples.158 Consumer education and 

local activism may be helpful to increase awareness of the 

potential health harms of these products and encourage use 

of non-leaded alternatives, but evidence on the effectiveness 

of such interventions remains limited.

TOYS AND CONSUMER GOODS
Lead is also found in other consumer goods, particularly toys 

and jewelry. Use of lead in toys is typically to add pigment/

color, including via lead paint on surfaces and lead pigment 

in crayons, sidewalk chalk, and other art supplies; lead is also 

used to heat-stabilize plastic molecules, though it is not clear 

that lead in plastic would be bioavailable.159 Lead-containing 

toys are of particular concern because they are used by young 

children, who may also suck or chew on lead-coated surfaces. 

Jewelry can also have very high lead content,160 and may be 

particularly dangerous if mouthed or ingested by young 

children.161 

The extent of lead poisoning via toys is difficult to quantify, but 

lead is frequently found in toys distributed via international 

supply chains. In China, 36 percent of toys purchased from 

major shopping platforms had lead levels exceeding US and 

EU standards as of 2018.162 In New York City, investigations 

of lead poisoning have revealed significant lead content in a 

broad range of toys, jewelry/amulets, and other novelty items, 

often originating in East and South-East Asia.163 

Measures taken to limit lead poisoning from exposure to 

toys mainly concern government regulations on toy manu-

facturers/importers, recalls, and awareness campaigns. US 

legislation from 2008 introduced much stricter limits on 

lead in children’s products (e.g., childhood jewelry and toys 

intended for children and infant products); revised (stricter) 

 FIGURE 6  Woman in village in Tamil Nadu, India, 
applying kohl to her child

Source: Etan Doronne, 2011. https://en.wikipedia.org/wiki/Kohl_
(cosmetics). License: Creative Commons Attribution CC BY 3.0 IGO

https://en.wikipedia.org/wiki/Kohl_(cosmetics)
https://en.wikipedia.org/wiki/Kohl_(cosmetics)
https://creativecommons.org/licenses/by/3.0/igo/
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EU standards also entered into force as of October 2018.164 

Some HIC regulatory frameworks may leave gaps for prod-

ucts widely used by children but also marketed to adults, and 

thus not covered in prohibition of lead in children’s products, 

e.g. fidget spinners.165 

OTHER SOURCES
Researchers have documented lead exposure through several 

other channels, though the attributable burden of lead poison-

ing to these sources remains unknown. We offer a non-com-

prehensive list of these exposure channels:

Lead-Contaminated Water: Historically, lead was commonly 

used in water mains and pipes; lead pipes can still be found 

in older buildings/neighborhoods and may leach lead into 

drinking water, particularly if the water is highly corrosive. 

Lead-contaminated water is one of the most common sources 

of lead poisoning within G7 member states, but it is not clearly 

documented as a major source of lead exposure at the global 

level or within LMICs. One recent study from three countries 

in West Africa finds that lead concentrations in water are sim-

ilar to those found in HICs; given the far higher BLLs found in 

LMICs, this would suggest that lead pipes may be a relatively 

minor source of exposure in the studied contexts.166 Lead con-

tamination of drinking water may also occur via the water 

table in areas with contaminated soil. 

Residual Pollution from Leaded Gasoline: Though leaded gas-

oline is now banned worldwide—a major public health vic-

tory—residual pollution from decades of emissions remains 

in the soil and continues to cause lead exposure.167 The prob-

lem is more pronounced in dense urban areas, near transit 

arteries, and in countries with relatively recent bans on leaded 

gasoline.

Light Aviation Fuel: Prohibitions on lead additives to gas-

oline contain exceptions for avgas, used for piston-driven 

airplanes, and leaded varieties remain widely used. Several 

studies have shown this to be a significant source of exposure 

in high-income countries, particularly to children living near 

to airports.168 

E-Waste Recycling: Across many LMICs, economically and 

socially vulnerable people support themselves by scavenging 

and hand-recycling electronic waste—for example, used and 

discarded televisions, appliances, computer monitors, and 

cellular phones. These products contain valuable raw mate-

rials for resale—but also lead and other toxic substances. Lead 

and other dangerous metals can be released into the air and 

soil during the recycling process, potentially causing severe 

lead exposure and other illnesses among workers and in the 

surrounding communities.169 

Traditional Medicines and Ceremonial Powders: Very high 

concentrations of lead have been found in a range of tradi-

tional medicines and ceremonial powders, primarily origi-

nating from and used within East and South Asia; litargirio, 

a traditional remedy from the Dominican Republic used for 

skin problems and as a deodorant, can also contain high levels 

of lead. 

Folkloric Traditions: Lead is used in several folkloric tradi-

tions—most notably molybdomancy, in which molten lead 

is poured in water as a form of fortune-telling. Historically, 

molybdomancy has been popular across Europe, including 

in German-speaking countries where it was practiced as a 

popular New Year’s tradition. As of 2018, the use of lead in this 

practice is banned across the EU;170 however, molybdomancy 

using lead remains common in the Balkans and Turkey.

Lead Shot and Fishing Weights: Lead hunting ammunition is 

likely the leading source of exposure for wildlife,171 and has had 

a substantial detrimental effect on some bird populations,172 

leading to its recent restriction in the EU.173 In communities 

where game makes up a significant portion of people’s diets, 

it is also a significant exposure risk for humans.174 The pro-

duction and use of lead fishing weights has also been shown 

to be a significant cause of exposure in subsistence fishing 

villages in South Africa.175 
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International Engagement 
on Lead by the G7 and 
International Organizations

PART 3.

In this section, we present the results of a rapid stocktak-

ing exercise intended to assess the extent of international 

engagement to measure, prevent, or treat lead poisoning, 

including international agreements, plus individual actions 

by G7 members and selected international organizations. 

Given the rapid and non-systematic nature of this exercise—

and our limited ability to reach key informants during its short 

duration—the results below cannot be considered a compre-

hensive accounting, but rather an indicative and illustrative 

overview of selected actions.

INTERNATIONAL TREATIES, 
CONVENTIONS, AND INITIATIVES
There are several lead-related international agreements and 

initiatives which include most or all G7 members: 

	▶ With the exception of Japan, all G7 members are signa-

tories of the Convention on Long-Range Transboundary 

Air Pollution; a protocol within the Convention limits 

emissions of heavy metals, including lead. 

	▶ A 1996 OECD Declaration on Risk Reduction for Lead 

calls for a broad range of national and international 

efforts to reduce lead exposure and related risks, includ-

ing phase down of lead in paint; exposure via ceramics 

*	 Exports and imports of waste containing lead (e.g., spent lead-acid batteries) regulated as hazardous waste under the US Resource 
Conservation and Recovery Act are subject to US hazardous waste export and import requirements, which included prior informed consent 
requirements consistent with those established under the Basel Convention.

and crystal; and limits on air emissions.176 

	▶ The 2002 World Summit on Sustainable Development 

resulted in a Plan of Implementation, which includes a 

commitment to “phase out lead in lead-based paints and 

in other sources of human exposure, work to prevent, in 

particular, children’s exposure to lead and strengthen 

monitoring and surveillance efforts and the treatment of 

lead poisoning.”177 

	▶ All G7 members have a designated focal point within the 

Strategic Approach to International Chemicals Manage-

ment (SAICM), a policy framework which aims to support 

international cooperation on chemicals management. 

	▶ The 2009 International Conference on Chemicals Man-

agement resulted in “widespread support…for establish-

ing a global partnership on lead in paint,”178 leading to 

establishment of the Global Alliance to Eliminate Lead 

Paint, a voluntary partnership formed by UNEP and the 

WHO and chaired by the US EPA.

	▶ With the exception of the United States,* all G7 members 

have ratified the Basel and Rotterdam conventions. Cer-

tain types of lead-containing waste are controlled under 

the Basel Convention, prohibiting their export without 

prior informed consent of importing countries and any 

transit countries.179 Twenty-nine African countries are 
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also subject to the Bamako convention, which contains 

stronger prohibitions on imports of hazardous waste. 

Tetraethyl lead and tetramethyl lead—both additives to 

fuel—are classified as hazardous chemicals under the 

Rotterdam convention, and therefore all parties must 

give prior consent to imports.180 

	▶ In 2022, the G7 Climate, Energy, and Environment Minis-

ter’s Communique reaffirmed a commitment to reduce 

lead exposure in vulnerable communities, encouraged 

domestic regulation of lead, and laid out ambitions for 

a G7 workshop on lead under the German Presidency to 

“take stock of G7 activities and develop possible options 

for future work and cooperation on sources of lead to 

reduce lead exposure in developing countries.”181 

UNITED STATES OF AMERICA
The US government’s response to lead poisoning, domesti-

cally and internationally, is coordinated by the Lead Exposures 

subcommittee of the President’s Task Force on Environmental 

Health Risks and Safety Risks to Children (Task Force),182 which 

covers the work of 18 separate federal agencies and White 

House Offices. In December 2018, the Task Force released 

the Federal Action Plan to Reduce Childhood Lead Exposures 

and Associated Health Impacts (Federal Lead Action Plan), 

which serves as a blueprint for reducing lead exposure and 

associated harms through collaboration among US federal 

government agencies and with a range of stakeholders.183 

Much of the internationally-relevant work is conducted by 

the Environmental Protection Agency (EPA), which chairs 

the advisory council of The Global Alliance to Eliminate Lead 

Paint.184 The EPA has also provided strategic, technical, and 

legal drafting support to a global lead paint project funded 

by the Global Environment Facility (GEF), and continues to 

work with the WHO to develop campaign materials for the 

International Lead Poisoning Prevention Week of Action.185,186 

EPA also worked with the Commission on Environmental 

Cooperation to develop guidance on the environmentally 

sound management of spent lead-acid batteries in North 

America. Other activities relevant to the international con-

text include the Food and Drug Administration (FDA)’s Closer 

to Zero action plan187 to reduce levels of lead and other toxic 

elements in foods consumed by babies and young children, as 

well as engagement within the FAO/WHO Codex Alimentarius 

Commission to establish international standards for lead con-

centrations in food and feed.188 The Consumer Product Safety 

Commission monitors lead in paint, toys and children’s prod-

ucts and engages with foreign government agencies and other 

organizations to ensure compliance with US standards.189 The 

CDC also plays a significant role in setting guidance on child-

hood lead poisoning, and historically supported WHO and 

other international partners in responding to lead poison-

ing. Finally, the New York City Department of Health collects 

and publishes useful information about the causes of elevated 

blood levels in the city from imported goods.190 Research on 

the propensity for elevated blood levels among children with 

Georgian ancestry, and the subsequent discovery of high lev-

els of lead in Georgian spices, was instrumental in UNICEF 

Georgia’s inclusion of blood testing to the 2018 MICS;191 this 

found very high rates of elevated blood lead levels and spurred 

the government to implement a number of successful inter-

ventions to reduce lead exposure.

CANADA
Responsibility for lead in Canada is shared between the envi-

ronment and health ministries (Environment and Climate 

Change Canada and Health Canada, respectively). Canada is 

an active participant in the Global Alliance to Eliminate Lead 

Paint, and holds events during the WHO-coordinated Interna-

tional Lead Poisoning Prevention Week. Also, as a WHO Col-

laborating Centre for Environmental Health, Canada works 

with the WHO on chemicals-related guidelines, including 

lead.192 Canada also contributes to the development of other 

relevant programs under the WHO, including the protection 

of women’s and children’s health.193 In some circumstances, 

Health Canada will actively reach out to foreign suppliers to 

promote compliance with Canadian regulations.194 
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UNITED KINGDOM
Much of the UK’s international action against lead poison-

ing is conducted by the UK Health Security Agency (UKHSA). 

The UKHSA has collaborated with the National Centre for 

Disease Control in Georgia to document the effectiveness of 

interventions aimed at reducing exposure to lead across the 

country195 and in the identification and ranking of importance 

of lead sources to prioritize further interventions. The UKHSA 

delivers capacity building programs such as the International 

Health Regulations (IHR) Strengthening Project,196 a bilateral 

UK program that provides technical assistance to partners 

in Africa, Asia, and the Eastern Mediterranean to meet the 

WHO IHR, with a focus on improving surveillance and national 

poisoning systems. This includes training, development of 

standard operating procedures, capacity-building in clinical 

toxicology, and harmonization across different stakeholders. 

The UKHSA also participates in programs to enhance the 

sound management of chemicals and their associated wastes 

in Eastern Europe197 and Southeast Asia.198 

FRANCE
The French Fund for the Global Environment (FFEM)’s helped 

to fund a capacity building project in Bangladesh, imple-

mented by Pure Earth, which aims to improve ULAB recycling 

in the country.199 France has partnered with the WHO to host 

events in support of the International Lead Poisoning Preven-

tion Week, including two events in 2020.200 The country is also 

a member of the World Coatings Council.201 

GERMANY 
Germany provides financing to the Global Environment Facil-

ity (GEF) and offers technical support to the WHO and UNEP 

in their formulation of guidelines concerning chemicals and 

waste management.202 Some GIZ development projects may 

also support capacity building to improve chemical and waste 

management in LMICs.203 

EUROPEAN UNION (EU)
EU REACH legislation at least partially restricts the sale of 

products containing most lead compounds, and EU legis-

lation also imposes restrictions on lead in gasoline, elec-

tronic equipment, cosmetics, toys, occupational exposure, 

and industrial emissions. Lead jewelry and lead-pouring 

kits - used in a German New Year’s Eve tradition - are now 

banned, and a new process has started to ban lead in bullets 

and fishing weights.204 A lawsuit brought by Sweden also led 

to an expansion of the scope of REACH legislation to cover 

lead chromate pigment in paint.205 Countries adjacent to the 

EU may also match EU REACH legislation.206 There are indi-

cations that that bans on these products may affect produc-

tion for markets elsewhere; despite an exemption for lead 

ammunition, German armed forces and police have reported 

difficulties sourcing it, suggesting there may in future be an 

insufficient market for manufacture.207 The European Com-

mission (EC) also funds capacity building to improve chemical 

and waste management in LMIC through the CBRN Centres 

of Excellence Initiative, although this is primarily focused on 

chemical, biological, radiological, and nuclear risk mitigation, 

with limited direct focus on lead. A recently completed project 

supported 10 countries in Africa with chemical management, 

and projects are currently underway supporting countries in 

Eastern Europe, Central Asia, North Africa and Sahel, and 

Southeast Asia.208 This includes support with legislation, 

prevention, environmental protection, detection through 

laboratory procedures, preparedness, response, recovery, 

and remediation.209 

ITALY 
N.B.: As the authors were unable to reach informants from Italy, 

the information presented here is likely to be incomplete. 

As discussed in the case study on Georgia, the panel test 

included in the 2018 MICS survey was dependent upon the 

Italian National Institute of Health’s agreement to carry 

out the testing,210 as Georgia had no laboratory sufficiently 

equipped to do so.
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JAPAN
Actions against lead poisoning internationally have primarily 

been conducted by the Environmental Health department, 

within the Ministry of Environment. The Ministry is co-chair of 

a thematic working group on chemical waste and health in the 

Asia-Pacific region forum on Environment and Health. In this 

role it organized a webinar on the sound management of lead, 

attended by officials from 13 countries in the region. It shares 

this chairing role with the Thailand Ministry of Health, and 

the department has advocated for more intersectoral engage-

ment between health and environment in SAICM. The depart-

ment also runs the Japanese Environment and Children’s 

study (JECS), a long-term and large-scale survey initiated 

in 2010, which has provided data on the long-run effects of 

lead.211 Under this initiative, the department brought together 

other researchers studying the effects of environmental risks 

on children’s health through the JECS International Liaison 

Committee.212 

WORLD HEALTH ORGANIZATION 
(WHO)
Lead is identified by the WHO as one of the 10 chemicals of 

major public health importance. Responsibility for lead at the 

WHO is housed at the Chemical Safety and Health Unit within 

the Department of Environment, Climate Change, and Health. 

This unit publishes normative guidelines on a range of issues 

around lead, including clinical management of acute expo-

sure; norms and standards for exposure to lead in air, water, 

and food; and standards for preventing exposure, including via 

regulation of leaded paint.213 It also raises awareness among 

both the public and policymakers through publications and 

events. Many of these activities occur during the WHO-run 

International Lead Poisoning Prevention week, which takes 

place every year in the third week of October; in 2021, there 

were 104 associated events in 56 countries.214 Along with 

UNEP, the WHO also leads the Global Alliance to Eliminate 

Lead Paint, and in this position played an important role in the 

GEF project supporting governments to introduce regulations 

on leaded paint. The Global Health Observatory maintains a 

list of countries which have introduced controls on leaded 

paint.215 WHO also gives priority to addressing lead in the con-

text of its work on children’s environmental health and is in the 

process of developing several e-learning courses for health 

professionals on lead exposure, diagnosis, and management. 

WHO is collaborating with UNICEF in this regard and a joint 

e-learning course is planned for launch in early 2023. UNICEF 

and WHO are also in the process of implementing a pilot proj-

ect in Indonesia for implementing the WHO Guidelines for the 

Clinical Management of Exposure to Lead. This work is led by 

country offices of both UNICEF and WHO.

WORLD BANK 
Responsibility for lead at the World Bank comes under the 

Environment, Natural Resources and Blue Economy Global 

Practice. The World Bank has recently started to increase its 

actions against lead poisoning through its lending operations 

in LMICs. An ongoing project in Zambia aims to remediate 

mining areas including Kabwe; support capacity building to 

stop exposure from mining; and reduce health risks through 

localized health interventions.216 A recently completed project 

in Lao PDR also aimed to strengthen pollution monitoring and 

management,217 including successful regulations on ambient 

standards, lead paint, and toys.218 In addition to project work, 

the World Bank also conducts analytical work on sub-national, 

country219 and global levels,220 including technical briefs to 

support countries in researching and addressing lead expo-

sure.221 They have recently proposed and are seeking funding 

for a multi-donor trust fund called PROCLEAN, which aims to 

improve chemical and hazardous waste management, with a 

significant focus on lead exposure.222 This would fund coun-

try-level analytical programs to understand and demonstrate 

the impact of lead exposure, as well as technical assistance 

and financing to support a range of interventions against 

exposure.

UNITED NATIONS ENVIRONMENT 
PROGRAM (UNEP) 
Several departments of UNEP have work related to global lead 

poisoning and mitigation: 
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	▶ To support countries to meet the conditions of the Basel 

Convention, its secretariat (housed within UNEP) pro-

duces technical guidelines on the sound management 

of ULAB recycling,223 and supports capacity development 

through online courses, workshops, and projects.224 It 

also provides assistance in case of emergencies caused 

by exposure to waste containing lead.

	▶ Historically, the Partnership for Clean Fuels and 

Vehicles–the secretariat of which is housed within 

UNEP–coordinated many efforts to eliminate lead from 

gasoline.225 

	▶ As a core founder and partner of the Global Alliance to 

Eliminate Lead Paint, UNEP has published model laws on 

lead paint,226 and suggested steps227 for governments to 

introduce regulations as well as guidance on compliance 

and enforcement. 

	▶ The SAICM secretariat, also administered by UNEP, coor-

dinates regulations against lead products between coun-

tries, and also launched the GEF project to promote and 

support lead paint regulation globally.228 This included 

financial support and workshops for policymakers, 

the publication of paint reformulation guidelines,229 

and direct engagement with paint manufacturers. It 

additionally provides technical and financial support 

to countries to build capacity to manage chemicals and 

waste.230 

	▶ More recently, UNEP has established projects in Ban-

gladesh, Tanzania, and Burkina Faso to support the 

introduction of regulations on ULAB recycling.231 UNEP 

publishes expert guidance to inform the international 

community on environmental issues, such as through 

the Global Chemicals Outlook II,232 and the Assessment 

Report on Issues of Concern,233 both of which have iden-

tified lead as a priority in the near future. 

	▶ The United Nations Environment Assembly (UNEA) 

agreed on the foundation of a science policy panel on 

chemicals, waste, and pollution prevention under UNEP, 

which will play a similar role to that of the IPCC with 

respect to climate change.234 They convened an ad hoc 

open-ended working group to prepare proposals for 

the panel, the second session of which will be held in 

Bangkok from 30 January to 3 February 2023. UNEA also 

requested that UNEP work with countries to establish 

and strengthen legal frameworks for controlling lead 

paint and recycling of lead acid batteries. 

UNICEF
Responsibility for lead poisoning within UNICEF comes under 

the Healthy Environment for Healthy Children unit of the 

Health program. UNICEF and Pure Earth’s 2020 global report 

on childhood lead poisoning—“The Toxic Truth”—generated 

significant media attention on the issue.235 They have targeted 

lead as a key issue in the near future, and as a route to gain 

traction on other environmental issues with effects on chil-

dren.236 The most important work thus far has been conducted 

by the country office in Georgia, which implemented a panel 

test for exposure to different chemicals in the 2018 Multiple 

Indicator Cluster Survey. This found that 41 percent of chil-

dren aged 2 to 7 had blood lead above 5 μg/dL, including 85 

percent of children in the western region of Adjara.237 Seed 

money from UNICEF subsequently helped build a laboratory 

and to design a surveillance system for ongoing monitoring. 

As discussed above, the effort in Georgia was dependent upon 

in-kind contributions from the Italian government. There 

are no other country-level projects to measure lead expo-

sure planned, although there is hotspot measurement and 

intervention research currently underway in Ghana and Ban-

gladesh.238 UNICEF is also part of the Protecting Every Child’s 

Potential campaign, in conjunction with Pure Earth and the 

Clarios Foundation.239 While initially including environmental 

and regulatory work, this is currently in transition to an advo-

cacy campaign.240 In addition, UNICEF is scaling up its engage-

ment on childhood lead poisoning in 14 countries, including 

the Indonesia partnership with WHO described above.

OTHER ORGANIZATIONS 
There is insufficient space to cover all organizations involved 

in actions against lead poisoning internationally. Other rele-

vant nongovernmental and intergovernmental organizations 
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include the FAO, ILO, UNIDO, OECD, UNITAR, and UNDP, all 

of which are partners in the Inter-Organization Programme 

for the Sound Management of Chemicals; regional multilat-

eral development banks, including the ADB, AfDB and IADB; 

NGOs including Pure Earth, Occupational Knowledge Interna-

tional, LEEP, Vital Strategies, Oeko Institute, and GAHP; donors 

including Givewell, OpenPhil, and the Clarios Foundation; net-

works of public sector and charitable organizations in LMICS 

working to implement environmentally sound management, 

including IPEN and RECPnet; and academic research groups 

including those at Stanford Woods Institute for the Environ-

ment and NYU School of Public Health.
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In this section, we offer short profiles of lead poisoning within 

four selected LMICs: Bangladesh, Georgia, Mexico, and Zam-

bia. These countries were selected to showcase a range of 

national experiences across regions and common sources of 

lead exposure; they are not necessarily intended to serve as 

exemplars among the broader community of LMICs. 

As is the case throughout this report, these profiles are the 

result of a rapid stock-taking exercise, intended as background 

for an international audience. Given time and resource con-

straints, the profiles may not offer a comprehensive view of all 

actions, policy measures, and relevant evidence within each 

country.

BANGLADESH
There is no reliable data on the number of children in Ban-

gladesh with elevated blood lead levels; however, estimates 

suggest a very high overall burden, with about 60 percent of 

children exceeding the 5 ug/dl reference level241 and about 45 

percent of children exceeding the higher 10 ug/dl threshold.242 

Older studies suggest levels of lead poisoning are particularly 

high in Dhaka (compared to rural areas), with a mean BLL 

measured at 13.5 ug/dl in a 2007-2009 BLL survey.243 There 

are many potential sources of lead exposure in Bangladesh, 

and the relative burden caused by different exposure channels 

remains poorly understood.

At the industrial level, ULAB recycling is a common source of 

hazardous emissions in urban and semi-urban areas. In 2018, 

the World Bank reported 148 known ULAB recycling sites–but 

*	 The study does not specify whether this refers to a geometric or arithmetic mean, which tend to be larger due to the skewed distribution  
of BLLs.

estimated 1,100 in total, putting roughly one million people 

at risk.244 Once abandoned, defunct ULAB recycling sites still 

pose a hazard to surrounding communities–sometimes even 

after intensive remediation. One study found initial median 

BLL levels of 22.6 ug/dl in children near a former recycling 

site; remediation efforts resulted in a 30 percent drop in 

median BLL (to 14.8 ug/dl) after 14 months–somewhat better, 

but still far too high.245 ULAB recycling is also extraordinarily 

dangerous for workers, including the child laborers that com-

prise about a quarter of the ULAB workforce.246 A 2014 study 

in Dhaka found a mean BLL of 65 ug/dl* among ULAB work-

ers, with many reporting at least one symptom of acute lead 

poisoning.247 

In 2018, Bangladesh banned leaded paint exceeding 90 ppm 

at the urging of civil society activists; however, compliance 

and enforcement remain spotty. A 2021 study by IPEN-ESDO 

found that 30 percent of paints sold in Bangladesh exceeded 

the 90-ppm standard, and about 10 percent—all yellow—still 

contained very high lead concentrations (>10,000 ppm).248 

Local NGOs, including the Environment and Social Develop-

ment Organization (ESDO),249 continue to mobilize in support 

of stronger controls and enforcement against leaded paint.250 

Lead may also be found in local cosmetics like kajal, cultural 

or religious powders such as kohl (surma) and especially 

sindoor,251 traditional health remedies, and amulets/jewelry. 

Though lead adulteration of these substances is anecdot-

ally documented, including in Bangladeshi exports detected 

abroad,252 there is limited evidence about the extent of lead 

Selected LMIC Profiles
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contamination or the relative contribution to the national bur-

den of lead poisoning.253 One study has also linked elevated 

blood lead levels in pregnant women to a variety of potential 

sources including herbicides, pesticides, rice-grinding mills, 

and lead-soldered cans.254 In an older study, high BLLs were 

also associated with use of iron or lead faucets; proximity to 

industry; use of melamine plates; and some indigenous med-

ical treatments.255

Recently, adulteration of spices—particularly turmeric—has 

attracted local and international attention. A 2019 study led 

by Stanford University and ICCDR,b identified widespread and 

intentional adulteration of turmeric with lead chromate in 

Bangladesh to enhance color, and thereby increase perceived 

quality and market price;256 a companion study used isotopic 

analysis to demonstrate a link between turmeric adulteration 

and observed elevated blood levels.257 In the years since, the 

Bangladesh authorities have taken strong response measures, 

including an aggressive public awareness campaign and fines 

to offending turmeric wholesalers.258 Measurements in 2020 

and 2021 indicate that less than 5 percent of turmeric samples 

now contain lead, down from 50 percent in 2019.259 Remedial 

actions taken in Bangladesh may have global implications; 

unpublished New York City data from lead poisoning investi-

gations suggest that spice samples purchased in Bangladesh 

with detectable lead has declined from nearly 90 percent in 

2018 to 10 percent in 2022.260 

GEORGIA
Georgia—a small country of 3.7 million in the Caucuses—is a 

recent exemplar among LMICs for its rapid and apparently 

successful effort to understand and mitigate the burden of 

childhood lead poisoning.

Prior to 2018, Georgia had limited information on the preva-

lence or severity of lead poisoning within its borders. Georgia 

itself had no laboratory capacity to detect and measure lead 

poisoning; IHME had estimated average blood lead levels of 

2.4ug/dl, with about 6 percent of children above 5 ug/dl.261 Nev-

ertheless, there were some indications of a more serious prob-

lem. Small-scale surveys (2015) by Georgia’s National Center 

for Disease Control and Public Health (NCDC), with support 

from the US CDC, had found that about 30 percent of kids had 

BLL above 5 ug/dl in Tblisi, Bolnisi, and Dmanisi.262 In New York 

City, investigations of lead poisoning cases in Georgian expats 

had identified very high lead concentrations in some spices 

originating in Georgia;263 these data were then shared with the 

Georgian Ministry of Health and National Food Agency via the 

Consulate General of Georgia in New York. Triggered by these 

communications, Georgian food safety authorities conducted 

further investigations in Georgia, which found similarly high 

lead levels in spices available for sale in Georgian spice mar-

kets and groceries.264,265 In addition, 2018 research found high 

levels of lead in paint within schools and kindergartens.266 

At the request of the Government of Georgia, UNICEF agreed 

to include blood lead testing in children aged 2-7 within the 

nationally representative 2018-2019 Multiple Indicator Clus-

ter Survey (MICS). Samples were collected using venous blood 

draws and sent to the Italian Institute of Health for analysis.267 

Results suggested that 41 percent of Georgian children had 

BLL above 5 ug/dl, and 16 percent exceeded 10 ug/dl; in some 

regions in the West, up to 85 percent of children had elevated 

blood lead levels.268

Following publication of these findings, the Government of 

Georgia invited Pure Earth to conduct further investigation of 

the problem in 2020 with funding from Clarios Foundation.269 

Pure Earth tested potential sources of lead exposure within 

25 homes and four spice markets, including cookware, paint, 

soil, spices, toys, dust, water, and other media.270 Their results 

suggested very high levels of lead contamination within select 

spices—particularly kviteli kvavili, svanuri marili, and khmeli 

kharcho—and only negligible lead exposure via other chan-

nels.271 Further investigation found that the contamination 

was occurring during processing by large importers and 

wholesalers.272 

The Government of Georgia has taken a number of important 

steps to stem the burden of lead poisoning. Under the lead-

ership of the Prime Minister an Inter-sectoral Coordination 

Council was established and Multisectoral Long-term Action 

Plan was elaborated to combat the problem of lead poisoning. 
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In 2019, the government introduced testing and treatment 

recommendations for all children with BLL above 5 µg/dl; it 

also introduced technical regulations on lead in toys in 2020, 

and follow-up rules on lead in paint the next year. With fund-

ing from Clarios Foundation, in 2021 UNICEF equipped Geor-

gia’s NCDC with laboratory capacity to detect lead and other 

heavy metals in both blood and environmental samples.273 

On the issue of spices specifically, Georgia passed regulations 

limiting the levels of lead in spices, and began an aggressive 

enforcement campaign.274 It also conducted a public infor-

mation campaign, providing advice to parents about how to 

prevent lead exposure from dietary habits. According to Pure 

Earth, unpublished follow-up testing at spice sellers in 2022 

has shown a dramatic reduction in levels of lead contamina-

tion.275 Remedial actions taken in Georgia likely had broader 

impact. Based on NYC blood lead surveillance data, between 

2017 and 2020 there was an almost 60 percent estimated 

decline in the number of children with elevated blood lead 

level among NYC children with Georgian ancestry. Similarly, 

between 2017 and 2020, there was a decline in the percentage 

of samples from Georgia with detectable lead."276 

MEXICO 
Mexico is one of the few LMICs with a recent (2019) national 

survey of blood-lead levels (excluding major cities of 100,000+ 

people),277 enabling relative (though far from complete) con-

fidence in the prevalence, severity, and distribution of lead 

poisoning within at least rural areas within the country. The 

1400-person survey, conducted by the National Institute of 

Public Health (INSP), found that 22 percent of children had 

elevated BLLs, placing it in the low to middle end of LMICS, 

according to Ericson 2021.278 

The survey results also pointed to lead-glazed pottery as a 

highly significant source of exposure in rural Mexico; 43 per-

cent of children in households which frequently used lead-

glazed pots had elevated BLLs, compared to 13 percent in 

families who did not use lead-glazed cookware. Variation in 

the use of lead-glazed pottery also explains the geographic 

and ethnic distribution of lead poisoning across Mexico. 

Twenty-six percent of children in the south had elevated 

BLL, compared to just 10 percent in the north; and children 

speaking an indigenous language had a 40 percent higher 

likelihood of having elevated BLLs than their Spanish-speak-

ing counterparts, after controlling for other factors. Many of 

the most acute cases of lead poisoning occur among potters 

or their families, with one recent study estimating a median 

BLL of 17.8 μg/dL among potters who used lead glazes. Use of 

lead-glazed ceramic ware from Mexico has also been associ-

ated with high blood lead levels—up to 53 ug/dL—in New York 

City (US) and other G7 members. Often individuals may hand-

carry such ceramic ware from Mexico during their travel, but 

such lead-containing ceramic ware are also widely available 

in the US.279,280 

Limits on lead in pottery in Mexico were introduced in 1993, 

but these are not consistently enforced due partly to the 

sensitivity of policing practices in indigenous communities. 

As discussed above, efforts to change practices by NGOs are 

hampered by the diffuse nature of manufacturing: there are 

at least 10,000, and possibly up to 40,000 potters using lead 

glazes in Mexico alone.281 A Pure Earth project, Barro Aprobado, 

has provided workshops for potters to switch to an alterna-

tive to lead-glazes, produced from Boron, and has worked on 

the demand-side to raise awareness among consumers and 

restaurants which use lead-glazed cookware. There is a lack 

of evidence on the reach and effectiveness of this program.

The presence of high BLLs–even in households without lead-

glazed pottery (13 percent prevalence)–suggests the existence 

of other significant channels of exposure within Mexico, but 

these are not well understood. Lead paint is one potential 

cause; current regulations only require paint with lead con-

tent above 600 ppm to have a label forbidding residential use, 

or use where children may be exposed.282 A 2018 study found 

that 28 percent of sampled paints had levels greater than 

10,000 ppm.283 There are efforts underway to further reduce 

the regulatory standard to 90 ppm – on par with the United 

States – but that had not yet occurred as of December 2021.284 

Another concern is ULAB recycling, which has grown rapidly 

in recent years due in part to exports from the United States, 
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which sends between 75-95 percent of its ULAB exports (by 

weight) to Mexico.285 These exports grew markedly after the 

lowering of US air quality standards in 2009, an example of the 

potential negative consequences of improving regulations in 

G7 members when not accompanied by adequate export reg-

ulations.286 A report by the secretariat of the Commission for 

Environmental Cooperation found severe faults in regulations 

and enforcement on ULAB recycling in Mexico: ambient air 

standards are 10 times as high as in the US, and occupational 

standards are minimal.287 There is a lack of current data on 

the environmental performance of recycling plants and other 

lead-polluting industrial operations, but there have been a few 

high-profile cases of widespread contamination. Widespread 

lead exposure was discovered in 2001 in Torreon silver-zinc-

lead smelter, prompting new environmental controls; never-

theless, children living nearby still had mean blood lead levels 

of 11 μg/dl in 2011.288 It has been reported that airborne lead 

emissions from recycling plants in Mexico are approximately 

20 times higher than from comparably sized facilities in the 

United States.289 

In 2019, the General Health Council of Mexico published an 

action program to reduce lead exposure in the country, includ-

ing general initiatives to monitor and treat lead exposure, and 

several actions to incentivize and promote the switch to non-

lead glazes on the producer and consumer side.290 The results 

of the program remain to be seen.

ZAMBIA
Lead poisoning in Zambia is most closely associated with 

Kabwe, its fourth largest city. Kabwe has been branded “the 

world’s most toxic town”291 due to extraordinarily high levels 

of lead contamination from a now-abandoned state-owned 

lead smelter, which previously operated for almost a century 

(1904-1994). Lead dust and debris is still ubiquitous in the 

surrounding air and soil, leading to very high levels of lead in 

children’s blood; small-scale scavenging and mining still takes 

place within the large waste dump adjacent to the site, known 

as “black mountain.”292 A 2015 study found that 100 percent of 

children under 7 in this region had elevated blood-lead levels 

(above 5 μg/dL), and almost all had levels above 10μg/dL. In 

one neighborhood, median BLL in children was recorded at 75 

μg/dL; individual BLLs exceeded 150 μg/dL in several cases.293 

Kabwe has attracted significant international attention from 

the media and human rights groups, as well as international 

financing to support remediation, including the following 

initiatives:

	▶ The World Bank-financed Copperbelt Environment 

Initiative was a $53 million operation running from 

2003 to 2011.294 Within Kabwe, the Initiative’s objectives 

included “the treatment of lead-exposed children and 

remediation of lead contamination in their living, play 

and learning environments.”295 A recent Human Rights 

Watch report is critical of the operation, suggesting a 

patchwork of small-scale and largely unsustainable 

remediation efforts versus a comprehensive remedia-

tion approach, plus an absence of systematic testing and 

treatment.296 Recent data collection suggests that Kabwe 

continued to experience severe lead poisoning after the 

project’s closure.

	▶ In 2015, terre des hommes Deustschland—the German 

branch of an international NGO confederation—funded 

a Pure Earth partnership with Environment Africa and 

the Kabwe Municipal council, which remediated 120 

households and launched environmental clubs in several 

local schools.297 

	▶ A research partnership between the Japan International 

Cooperation Agency, University of Zambia, and the 

Government of Zambia, starting in 2016, investigated the 

extent of lead poisoning in the area and possible remedi-

ation approaches.298 

	▶ A new World Bank operation,299 starting in late-2017 and 

now projected to extend through 2024, has committed 

$65.6 million to reduce health and environmental harms 

associated with mining, including lead contamination 

in Kabwe. The operation has experienced substantial 

implementation delays, in large part associated with the 

COVID-19 pandemic; the delays also led to an extension 

of the expected closure date, which was originally antic-

ipated in late-2022. In 2020, 10,000 children were tested 

for lead under the initiative, identifying 2,500 children 
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with blood lead levels above 45 μg/dL who could qualify 

for chelation therapy. As of June 2022, the World Bank 

reports that it has treated 2,000 people with high blood 

lead levels (end target: 7,000); reached 800 local children 

with awareness campaigns (end target: 30,000); and 

remediated 2 hectares of highly contaminated land (end 

target: 10).300 The project has been extended until June 

2024.301 

	▶ Zambia’s Ministry of Mines and Minerals Development 

has begun discussions to adapt the Responsible Mineral 

Development Initiative (RMDI) to Zambia’s context. The 

initiative is supported by United Nations/UNDP and con-

ducted in close collaboration with the Chamber of Mines; 

it involves multi-stakeholder dialogue to define and 

advance a vision for responsible mineral development in 

Zambia in line with the Africa Mining Vision.

Beyond mine-adjacent communities, the extent of lead poi-

soning in Zambia is poorly understood. A recent systematic 

review found no relevant studies from Zambia on BLLs;302 

IHME, in turn, estimates that roughly 14 percent of Zambian 

children have elevated BLLs, though the estimate is highly 

uncertain.303 Lead contamination has been documented in 

the food and livestock produced in areas with high rates of lead 

exposure, which may put people elsewhere at risk if supply 

chains extend across the country.304,305,306 As of late 2021, Zam-

bia had not passed laws restricting the use of lead paint; how-

ever, according to the Global Alliance to Eliminate Lead Paint, 

it had established a voluntary standard of 90 ppm and is in 

the process of formulating a mandatory standard at the same 

level.307 A 2017 IPEN study of paints on the Zambian market 

found that 36 percent exceeded the 90 ppm standard, while 

18 percent had dangerously high lead concentrations above 

10,000 ppm.308 Some local authors have also suggested ULAB 

as a potential source of local contamination, but this has not 

been documented in the literature.309 Studies from neighbor-

ing countries also point to artisanal aluminum cookware as 

a potential source of exposure, but that has not been studied 

directly in the Zambian context.
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The findings of this stocktaking report suggest that global lead 

poisoning is a complex, poorly understood, and neglected cri-

sis, affecting billions of adults and children around the world. 

Evidence on the adverse health and cognitive effects of lead 

exposure is well-established and robust. Yet in many LMICs, 

the average child has elevated blood lead levels that would 

merit medical intervention in any G7 country. Widespread, 

uncontrolled lead exposure is a society-wide tax on children’s 

potential to learn and thrive; on adults’ longevity and quality of 

life; and countries’ overall prospects for economic and social 

development. 

As described across the report, however, our findings are 

hampered by a lack of data, which also constrains efforts to 

directly address lead poisoning at the national and interna-

tional levels. Cross-country estimates suggest an exception-

ally high overall prevalence of elevated blood-lead levels, but 

the extrapolations are not reliable at the country level. Most 

LMICs have no locally representative evidence on blood lead 

levels, and their governments remain largely unaware of the 

prevalence, severity, or sources of lead poisoning that affect 

their citizens. To begin systematically addressing the global 

burden of lead poisoning, a step change is required in global 

surveillance, monitoring, and reporting—both on blood lead 

levels and lead concentrations in consumer products and in 

the environment.

The dearth of data is particularly problematic given the evolv-

ing nature of global lead exposure. Rather than a single pri-

mary source applying across all countries—as was (largely) 

the case for leaded gasoline prior to the global phase-out—we 

find there are now many different sources of lead exposure 

with different regional patterns of relative importance. Even 

within a given country (e.g. Bangladesh), there can easily be 

10 or more potential sources of exposure—none of which are 

clearly or systematically documented, nor ranked in impor-

tance. Sources of lead exposure within LMICs often differ from 

those that are well-known within the G7 and require different 

intervention approaches. There is thus no single “quick fix” 

from one product or source at the global level; while all reduc-

tions in lead contamination are useful, a targeted approach 

at the country level requires a thorough diagnostic exercise, 

source analysis, and locally tailored interventions that are 

responsive, feasible, cost-effective, and acceptable within 

the local community. 

However, despite insufficient data to quantify the impact on 

BLLs, there are measures, some already taking place, that can 

and should be sustained and expanded to address sources of 

lead. At both the country and international levels, there is still 

an unfinished agenda to ban lead within consumer products 

and enforce consumer safety standards across the supply 

chain; the G7 can set a positive example via its own behavior 

and provide helpful assistance by supporting the drafting of 

policy and legal frameworks to this end. Leaded paint is the 

most obvious candidate here and has thus far received a sig-

nificant portion of international attention; we note that while 

lead paint is banned across most G7 member states (except 

Japan), the sale of lead chromate pigment generally remains 

legal. Bans or broader restrictions should also be consid-

ered for lead ammunition and fishing tackles, which remain 

legal in most settings (including within the G7) despite the 

human and environmental hazards associated with their use. 

Kohl cosmetics and lead-based religious powers/traditional 

medicines are also highly concerning given the potential for 

Discussion
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extremely high lead concentrations, use by young children, 

and direct application to the face. However, these sources have 

not yet been clearly documented outside of anecdotal reports, 

and there are questions about their bioavailability as sources 

of lead poisoning, as well as deeply held cultural traditions 

around their use.

The G7 also might consider moving beyond its current regu-

latory approach to lead—via which lead is typically banned or 

limited on a product-by-product basis—towards a more com-

prehensive regulation of “lead” writ large. This could take the 

form, for example, of a complete ban (with built-in phaseout 

periods) on all use of lead which is not industrially essential; 

exceptions could then be carved out via a highly constrained 

“positive” list of permitted applications. Such an approach to 

lead regulation would shift the burden from regulators (who 

must prove a use case is dangerous) toward industry (who 

must now prove a use case is industrially essential). It would 

also be a powerful statement about the general social pos-

ture toward lead; increase popular visibility and awareness 

around the remaining, permitted lead use cases; and perhaps 

inspire technological innovation for lead’s eventual industrial 

obsolescence. 

Given the inherent methodological limitations of this rapid 

stocktaking exercise, we do not claim that its contents rep-

resent a complete census of all G7 international actions and 

investments related to global lead poisoning, nor a compre-

hensive assessment of the relative risks. Nevertheless, our 

findings—informed by interviews with representatives from 

almost all relevant countries and institutions—suggest a rel-

atively small scope of international intervention, financing, 

and action, at least relative to the very large magnitude and 

severity of lead exposure as a health, education, environment, 

and development issue. We note that many NGOs and interna-

tional organizations in this sector have received a substantial 

portion of all lead-related funding from industry and affiliated 

philanthropies (e.g. the Clarios Foundation), and increasingly 

from Effective Altruism-affiliated funders, further highlight-

ing the general scarcity of ODA and traditional philanthropy 

in this space.

Notwithstanding the relatively small amount of current fund-

ing, we identified relatively low-cost, high-value investments 

that could be made by G7 aid agencies to help address the 

problem (further enumerated in the next section), suggesting 

that the lack of international financing commensurate with 

the scale of the issue is not due to a lack of fundable opportu-

nities. We also note a relatively high appetite among existing 

international institutions to sustain and expand lead-related 

activities (funding permitting), e.g. via the WHO, UNEP, and 

the World Bank’s proposed PROCLEAN trust fund. Our overall 

impression is that lead poisoning is relatively neglected as a 

potential target of ODA and international cooperation, with 

substantial absorptive capacity for immediate, productive, 

and high-value investments by the G7, other bilateral and 

multilateral donors, and private philanthropy. 

As a final point of caution, we note that this report is written 

to inform deliberations at a G7-sponored workshop and is 

thus targeted specifically to an audience of G7 policymakers. 

However, it is essential to recognize that LMICs governments 

and communities themselves are the most important stake-

holders and must spearhead efforts to address the burden of 

lead poisoning within their own borders; G7 member states, 

necessarily, can play only a supportive role in the internal 

affairs of other sovereign nations. We urge the G7 and par-

ticipating countries to expand discussion and cooperation 

on lead poisoning with the broader community of affected 

nations, including via the OECD, G20, Quad Grouping, and 

United Nations General Assembly.
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Based on the findings of this stocktaking report, we urge the 

G7 and its constituent countries to consider the following 

recommendations:

1. REAFFIRM AND ELEVATE A 
COLLECTIVE G7 POLITICAL 
COMMITMENT TO A SHARED 
VISION FOR A WORLD FREE OF 
LEAD POISONING
As highlighted in this stocktaking report, some or all G7 mem-

bers are signatories to a range of declarations, international 

agreements, and other commitments that in part, obliquely, 

or indirectly reference lead. A 1997 G8 declaration also called 

“for further actions that will result in reducing blood lead lev-

els in children to below 10 micrograms per deciliter,”310 while 

a recent G7 Environment Ministries’ declaration affirmed a 

“strong commitment to reduce lead in the environment [and] 

to reduce the disproportionate lead exposure in vulnerable 

communities.”311 However, a stronger, clearer, and higher-level 

statement is needed to define a shared vision for a world free 

of lead poisoning, referencing up-to-date international stan-

dards and evidence, and endorsed by the political leadership 

of G7 members. G7 members should therefore elevate lead 

poisoning as a priority issue with independent standing as a 

pressing global challenge, and re-affirm a collective, explicit, 

and high-level political commitment to a shared vision for a 

world free of lead poisoning. 

2. SUPPORT STRENGTHENED 
INTERNATIONAL 
COOPERATION—AMONG G7 
MEMBERS AND THE BROADER 
GLOBAL COMMUNITY—TO 
PROGRESSIVELY REDUCE THE 
BURDEN OF LEAD POISONING 
WORLDWIDE
In line with a commitment to a world free of lead poisoning 

(Recommendation 1), G7 members should strengthen inter-

national cooperation to address this globally relevant issue. 

Specific actions for consideration include:

	▶ In partnership with international bodies, the G20, OECD, 

and broad community of nations, as well as the relevant 

international entities, explore the potential for expanded 

and more structured standards, interventions, coop-

eration, capacity building, and monitoring to address 

the global burden of lead poisoning, potentially under 

the auspices of a voluntary or binding international 

agreement.

	▶ Promote regular coordination and strategic alignment 

between G7 members to address sources of lead poison-

ing in G7 member states and in LMICs, with the potential 

for expanded participation from the broader community 

of nations. 

	▶ Encourage international standard-setting, monitoring, 

and reporting of lead poisoning via the relevant technical 

agencies, including:

Recommendations for the G7 
and Its Member Countries
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	▷ Encourage the WHO to add national statistics on 

childhood blood lead levels to the Global Health 

Observatory database and World Health Statistics 

annual report; 

	▷ Encourage the OECD to add national statistics on 

childhood blood lead levels to the OECD’s Health Sta-

tistics database. 

	▶ Work with GEF implementing agencies to develop a GEF 

proposal aiming to address sources of lead poisoning, 

such as lead acid batteries, cookware, foods, and lead 

paint, building on the progress achieved on lead paint 

under the SAICM Global Environment Facility (GEF) 

Project and taking note of the UNEA Resolution (3/9) on 

LABs and lead paint. 

	▶ Consider expanded investments in reducing lead poi-

soning via other multilateral mechanisms and inter-

national organizations, potentially including the WHO, 

UNEP, and World Bank, including the proposed World 

Bank PROCLEAN trust fund. 

	▶ Expand involvement by G7 members in international 

cooperation to reduce lead poisoning, such as the Global 

Alliance to Eliminate Lead Paint. 

3. EXPAND USE OF OVERSEAS 
DEVELOPMENT ASSISTANCE 
(ODA) TO INVEST IN GLOBAL AND 
COUNTRY-LEVEL CAPACITY TO 
MONITOR, PREVENT, AND TREAT 
LEAD POISONING
As documented in this stocktaking report, G7 member states 

and international organizations, institutions, and mecha-

nisms have supported bilateral and/or multilateral invest-

ments to monitor, prevent, or treat lead poisoning in LMICs. 

However, these initiatives have been largely indirect (e.g. 

focused broadly on waste management and national poison 

control systems), ad hoc, and small in scale relative to the 

importance of lead poisoning as an education, development, 

environment, and health challenge. G7 members, via their 

respective aid agencies, should elevate lead poisoning via their 

internal prioritization mechanisms and consider a range of 

potential investments within LMIC partners to respond. 

Specifically, G7 aid agencies should consider initiating or 

expanding the following activities and investments within 

LMICs:

	▶ Support LMICs to conduct initial diagnostic exercises 

about the prevalence of lead poisoning and relevant 

sources of contamination, including via nationally repre-

sentative baseline surveys, potentially integrated within 

planned Demographic and Health Surveys (DHS) or 

Multi-Indicator Cluster Surveys (MICS). This may include 

in-kind support, e.g. the use of Italian laboratories to 

analyze blood samples collected via the Georgia MICs.

	▶ In partnership with LMICs governments, support 

programs to strengthen in-country laboratory capac-

ity, surveillance systems, and point-of-care detection 

(including relatively affordable handheld XRF devices) to 

enable sustained, systematic monitoring of blood lead 

levels and exposure pathways, including integration of 

lead within existing laboratory strengthening programs 

for health and environment.

	▶ Increase awareness among institutional staff about the 

problem of lead poisoning within LMICs, including its 

development relevance as a health, environment, human 

rights, and education challenge. This could include, for 

example, mandatory or optional training programs for 

field-based staff, or guidance to integrate a lead poison-

ing lens as a cross-cutting theme across ODA-financed 

health, environment, nutrition, and education programs 

in LMICs.

	▶ Support grassroots civil society organizations to advo-

cate for lead-free air, water, food, and soil; safe housing; 

and non-toxic paint and consumer goods—and to edu-

cate their local communities about how to better protect 

themselves from some common hazards. 

	▶ Assist LMICs to establish and enforce domestic require-

ments or limits on lead in consumer products–e.g., 

toys, foods, cookware, and paint. This may include 
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capacity-building for policy, regulatory and institu-

tional capacity, including regulatory drafting assistance 

building on the success of the approaches taken in the 

Partnership for Clean Fuels and Vehicles and the Global 

Alliance to Eliminate Lead Paint.

	▶ Through G7 development finance institutions (DFIs), 

support private sector efforts to increase lead safety, 

for example via safety and environmental protection 

upgrades at battery recycling plants, or via reformulation 

support to manufacturers of leaded paints and glazes. 

	▶ In partnership with local universities and research insti-

tutes, fund additional research into the burden of lead 

poisoning; sources of lead poisoning and source-specific 

interventions; and the contextual LMIC harms of lead 

poisoning, including on educational and health out-

comes, and considering potentially relevant mediating 

factors, for example malaria, anemia, and malnutrition. 

	▶ Consider investments in R&D to address the burden of 

lead poisoning that are adapted to low-resource settings, 

including better chelation therapy; more reliable and 

affordable point-of-care BLL measurement tools; and 

practical detection technologies to quickly and afford-

ably detect lead contamination in consumer products.

4. STRENGTHEN G7 LEADERSHIP 
AT HOME TO PROTECT G7 
CITIZENS FROM LEAD WHILE 
CONTRIBUTING TO A WORLD 
FREE OF LEAD POISONING
Most lead poisoning is local—and in most cases, the oppor-

tunities to address lead poisoning will require action within 

LMICs themselves. Yet there are some specific steps that 

G7 members can take directly to protect their own citizens 

against lead poisoning while also contributing to progress 

against the global burden. More specifically, G7 members 

should consider the following actions to support a broader 

vision for a lead-free world: 

	▶ Lead by example by ensuring domestic regulatory 

standards for lead in food, paint, consumer products, 

and the environment are aligned with the most strin-

gent, evidence-based levels recommended by the WHO 

and other technical bodies. G7 members should also 

consider more aggressive restrictions—or even outright 

bans—on the manufacture or use of lead-based prod-

ucts without essential industrial application, such as 

lead-chromate pigment or lead ammunition and tackle. 

This could potentially take the form of a comprehensive 

ban on non-essential use of lead, with a “positive” list of 

permitted use cases, and phase-out periods for newly 

prohibited products. 

	▶ Develop inter-agency working groups on lead within 

G7 governments to coordinate efforts across relevant 

governmental bodies working both domestically and 

abroad, including but not limited to environment, inter-

national cooperation, foreign affairs, education, defense, 

security, and food and drug safety.

	▶ Ensure compliance with the Basel convention and other 

existing international agreements on the cross-bor-

der movement of hazardous waste containing lead, for 

example waste lead-acid batteries.

	▶ Integrate lead poisoning awareness and prevention 

into health and safety protocols for military, diplomatic, 

and other individuals travelling or deploying on official 

government business into areas with high lead levels, 

including pre-deployment safety briefings and regular 

testing for deployed officials and their families. Share 

findings of local lead testing with government counter-

parts in host countries. 

	▶ Consider expanded domestic surveillance systems 

following the model set by New York City, which should 

include source analysis, full data publication, and fol-

low-up actions to remove lead-contaminated products 

from the local and global supply chains. 

	▶ Conduct a preliminary review of exports and imports of 

lead, products containing lead, and lead waste to inform 

potential measures to address the burden of lead poi-

soning through trade levers.

	▶ Consider responsible sourcing regulations for G7-based 

importers of refined lead products–e.g., require 
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importers to ensure lead is sourced from companies and 

facilities with robust safety and environmental stan-

dards, as well as their own responsible sourcing prac-

tices for unrefined lead.

	▶ Consider regulations on the export of products contain-

ing lead, such as lead-acid batteries, for example requir-

ing that exporters guarantee a functioning end-use 

system, possibly funded as part of an export license.
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