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Executive Summary  
It is possible to use a Pay for Success arrangement to fund or reduce initial government invest-
ment in lead poisoning prevention given the appropriate conditions.   

 

The case for lead poisoning prevention is strong.  Beyond preventing the poisoning of 

children, and beyond the practical reality that the burden of lead poisoning dispropor-

tionately affects minorities, the poor, and already-disadvantaged persons; beyond all this, 

preventing lead poisoning is an economic issue.  This is an economic issue that the coun-

try cannot afford to inadequately address any longer. 

 

There is no small number of challenges in addressing this issue of lead poisoning in chil-

dren.  Key issues include: 

- Primary prevention v. secondary prevention;1  

- Funding and financing the actual cost of abatement or remediation programs;2  

- Lack of understanding of the lead hazard control programs, their direct cost-benefits, 

and broader social value. 

 

While the overwhelming evidence shows both the harm caused by lead exposure and the 

broad cost-effectiveness of interventions preventing that harm, vulnerable communities 

continue to disproportionately shoulder the burden.  We can and should, as a country, 

prevent the next poisoning of a child by lead-hazards in their own home and that we 

cannot afford to let that happen. 

 

Understanding that the costs of lead remediation can be high, we set out to determine if 

there was a cost-effective way to address these challenges in our most vulnerable commu-

nities.  To do so, we created a hypothetical test-case of remediating the 1,000 housing 

units most likely3 to result in a lead-poisoned child or children in a jurisdiction, to max-

imize the impact of the program and continue at that scale for five years.  We found that: 

                                                                                                                                       

1  Primary prevention efforts attempt to prevent any elevated blood-lead level, while secondary prevention 
efforts respond to a screening for elevated blood-lead levels aiming to prevent a worsening of impact.   

2  The estimated costs are in the tens to hundreds of billions of dollars for complete removal of hazards or 
hundreds of millions of dollars per year for interim controls.  (President's Task Force on Enviornmental 
Health Risks and Safety Risks to Children, 2000, p. 5) 

3  By using an algorithmic approach to target high-risk homes, similar on an article by Eric Potash.  (Predictive 
Modeling for Public Health: Preventing Childhood Lead Poisoning, 2015) 
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➢ It is possible to create a program that uses future government cost-savings to fund 

interim controls for lead hazards on a large scale now.   

➢ Each such program could cost USD 50 million over five years and generate hundreds 

of millions of dollars in savings to government over the following decades.   

➢ The savings could incentivize the use of private capital with inflation-adjusted return 

rates commensurate with current market rates on other long-term government bonds.   

 

Even if the programs were not so clearly in the economic interest of the government, they 

would help offset the required investment in historically-underfunded public health pro-

grams.  This private investment would allow the government to prevent the poisoning of 

children at a substantial discount.  One research paper put the return on investment of 

lead-poisoning prevention efforts in the range of USD 17.00-221.00 per dollar spent.4  

Government should also consider the secondary economic benefits of such programs that 

include investment in the quality of low-income housing stock, improved community re-

lations, the economic impacts of the jobs created through lead hazard control activities, 

as well as the plethora of other possibilities.  These programs can become drivers of eco-

nomic growth, sociopolitical mobility, and prevent the poisoning of this country’s vulner-

able children in economically advantageous manners.   

 

 

 

 

  

                                                                                                                                       

4  (Gould, 2009) 
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Overview  
Why we wrote this document and what we hope to accomplish.  

 

The burden of lead poisoning is substantial including direct costs to governments as well 

as a broader burden to society more broadly.  This burden resulted from the long-term 

and systemic impacts of including lead in everything from gasoline, to industrial compo-

nents, and even household paint.  Research links or indicates causality of lead poisoning 

to health issues, diminished scores on standardized intelligence tests, as well as serious 

medical conditions.  Research also links lead-hazards to severely diminished mental ca-

pacity and impulse control issues that reinforce the link to higher crime and incarceration 

rates in vulnerable communities.  The societal burden of lead far outweighs the costs of 

prevention, by orders of magnitude.  For every dollar spent on programs preventing lead 

exposure, there are between USD 17.00 and 221.00 of beneficial impacts.5  The PEW 

Charitable Trusts reported6 that in 2018 alone:  

- Lead-hazards in water service-lines will affect 350,000 children and incurred USD 

2.7 billion in future losses; 

- Paint-based lead-hazards would affect 311,000 children and incur USD 1.39 billion in 

future losses; and  

- Even enforcing contractor compliance with Environmental Protection Agency guide-

lines for lead-safe practices could prevent 211,000 children exposure and provide 

USD 4.5 billion in savings.  

 

Even the government cashable savings from prevention programs can create an eco-

nomic incentive for governments to undertake preventative measures now and at a 

meaningful scale.   

 

This document will walk through an initial investigation of the underlying economic ar-

gument for those programs and their implementation.  We recognize that there are legit-

imate questions and other perceived barriers; however, we think that we have created a 

                                                                                                                                       

5  (Gould, 2009) 
6  (Urahn & Coukell, 2018) 
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compelling economic case for finding an innovative financial mechanism to fund primary 

prevention of childhood lead poisoning. 
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The Burden of Lead Poisoning 
The burden of lead poisoning disproportionately impacts vulnerable communities, limiting equity 
in health and economic opportunity. 

 

Lead poisoning in America is a travesty.  It has disproportionately affects our most vul-

nerable communities struggling to find healthy, safe, energy-efficient, and affordable 

homes.  Research links lead-poisoning to economic burden in these forms:7 

- Medical bills – often paid for by the taxpayers directly due to the low-income status of 

affected parties; 

- Attention Deficit Hyperactive Disorder (ADHD) – which, beyond the cost of medica-

tion and other treatment, research links to poor performance in schools, increased 

drop-out rates, decreased likelihood of college attendance, and decreased lifetime 

earning potential that act as economic and social detriments to society;  

- Life-long medical complications – which raise the cost of medical care, support ser-

vices, and other health-related expenses, often subsidized, if not outright funded by 

taxpayers;  

- Special education services –provided by schools and funded through local property 

taxes as well as subsidies from federal, state, and local governments;  

- Crimes committed due to inhibited impulse control – which have a direct cost to those 

committed against, as well as the resources required to respond, investigate, and oth-

erwise police communities.  Funding comes from state and local governments, again 

with subsidization and assistance from the federal government;  

- Incarceration rates – which are linked to lead-poisoning and have substantial costs 

associated with the judicial process, the penal system, and a host of other costs ab-

sorbed by federal, state, and local governments and factor into racial issues and social 

unrest; as well as   

- Lower earning potential – due to diminished cognitive function, evidenced through 

intelligence quotients (IQs) on standardized tests, correlated to a lower life-time earn-

ing potential, lower taxes paid, and lower ability to pay for housing that will not poison 

their children, perpetuating the cycle of vulnerable populations.  

                                                                                                                                       

7  This list is a collection of factors cited in Gould (2009) as a basis for making a business-case for lead-expo-
sure prevention.  For complete research findings, please refer to the article’s bibliography or www.ghhi.org. 

http://www.ghhi.org/
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Again, for each dollar spent on lead paint hazard control society benefits between USD 

17.00-221.00.8  Alone, the government cashable savings form lead poisoning prevention 

should justify major public-health investments because the cost of inaction is so high.  

Additionally, these programs would overwhelmingly aim to help impoverished by de-

creasing decrease health inequities among children living in communities with limited 

resources.   

 

Every tax-payer is paying for the failing of public health to address the issue of lead, sub-

sidizing inaction on public health issues.  Consider the severe burden of a particularly 

acute lead poisoning episode on an uninsured family of four that is teetering between 

public assistance and working their way into the middle-class.  A single lead poisoning 

episode may require ongoing medical bills, care management support, and even chela-

tion, if the elevated blood lead level is extremely high.  Tax-payer supported insurance 

programs pay for the clear majority of these costs.  Additionally, if that child needs special 

education or negatively impacts others in the classroom, costs continue to accrue to tax-

payers.  If the family continues public assistance due to an inability secure or maintain 

gainful employment, those costs too, accrue to the taxpayer.  If the child grows up needing 

medications or is unable to support themselves due to cognitive impairment, that repre-

sents a future public tax-liability.  If that child grows up to be a low-income adult, with 

children of their own, they too would be more likely to live in a home with lead hazards 

and accrue the same liabilities for the next generation. 

 

Preventing lead poisoning means that the child will miss fewer school days for ongoing 

care management, have higher likelihood of good grades, graduation, scholarships, and 

future-earning potential.  That means lesser tax-supported assistance in the future.  Ad-

ditionally, the parent(s) will be able to attend work instead of regular medical visits for 

their child’s appointments, leading to higher likelihood of long-term gainful employment 

and lower tax-burden from unemployment.   

 

                                                                                                                                       

8  (Gould, 2009) 
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Collectively, lead hazards can be the difference between a low-income family in a vulner-

able community seizing the American dream and progressing into the middle-class or 

needing expensive government assistance programs like Medicaid, SNAP, or the variety 

of others that cost governments and tax payers each and every day.   

 

The burden of lead poisoning is substantial and there are no easy answers.  Many affected 

parties do not own the homes they live in.  They are often afraid to seek assistance ensur-

ing enforcement of building or public safety codes in the apartments they rent, if they are 

even aware that there are standards in place to protect them at all.  Further, ineffective 

enforcement attempts, and perceptions thereof can dissuade vulnerable community 

members from trying.  Additionally, the potential for landlords to pass along the costs of 

improvements to the rental family in the form of increased rents and other retaliatory 

steps dissuade action further.  Even if the families own their own homes, many do not 

have the money to invest in improvements, leaving them to make trade-offs between ne-

cessities like food or clothing and home improvements.  The biggest travesty is that failing 

to prevent lead exposure means that each and every day taxpayers are paying to put par-

ents in the horrible position of choosing between feeding their children and living in a 

home that can poison them – but it doesn’t need to be this way, there are solutions.   
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Complications with Existing Solutions 
An overview of the most commonly cited challenges to preventing the poisoning of children in 
their own homes. 

 

While the burden of lead poisoning is immense, there are also challenges with implement-

ing solutions, which include: 

- Funding: Allocating public funds means taking them from other critical programs, 

and tightening government budgets means less funding overall. 

- Accountability: There should be accountability in the administering of programs so 

that funds for services are directly related to addressing lead hazards.9  

- Efficiency: Current solutions focus on responding to elevated blood-lead levels that 

have already affected victims.  Primary prevention is more efficient and beneficial.  

Primary prevention also requires substantial initial investments and complex systems 

of targeting efforts and proving that prevention has occurred, a topic with its own dif-

ficulties.   

 

There is, however, no excuse for not working to solve these issues and that is what we 

have set out to do.  GHHI has been an industry leader in aligning, braiding, and coordi-

nating funding from various sources to keep lead poisoning prevention programs run-

ning, leveraging funds from the Department of Housing and Urban Development (HUD), 

the Environmental Protection Agency (EPA), the Department of Health and Human Ser-

vices (HHS), the Department of Energy (DOE), and even private health-systems.  We have 

identified that a collaborative approach can establish, scale, and work to continuously im-

prove the delivery of services within and across jurisdictions.  Coordinating interagency 

governmental actions is not an easy task, though there is already hope in this regard as 

active legislation to advance Pay for Success financing options for government projects 

across the country in the Social Impact Partnership to Pay for Results Act (SIPPRA), in-

cluded in the Bipartisan Budget Act of 2018.   

                                                                                                                                       

9  Accountability, here, is a complex concept encompassing multiple facets including: 
a) Preventing fraud, waste, and abuse such as subsidizing delinquent landlords who then evict fami-

lies and increase rents, or by providing non-cost-effective services. 
b) Requiring, if not full collaboration, at least attribution of costs across agencies.  For example, Med-

icaid, local school districts, employers, and state governments share the cost burden from insuffi-
ciently funding programs like the federal Lead Hazard Control Program. 
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The Promise of Paying for Success 
An overview of the Pay for Success financing mechanism that may be able to raise the initial fund-
ing for a large-scale lead-poisoning prevention program.   

 

Pay for Success is a new and promising financing solution for evidence-based programs.  

These arrangements can address many of the existing complications with implementing 

solutions to prevent the poisoning of children.  Pay for Success can:  

 

- Raise funds: Pay for Success allows private funding sources to initially pay for services, 

preventing government dilemmas in diverting funds from other programs.  

 

- Shift the burden of accountability: Pay for Success programs only pay based on the 

impact that programs have, not the cost of running them. 

 

- Efficiency: Pay for Success financing aligns economic incentives for efficient service 

delivery by basing program funding on the value created by running the program.    

 

Innovative financing arrangements have the potential to raise desperately needed capital 

for social programs.  They can even change the way that public policy development occurs; 

however, these more complicated financing arrangements do have added costs for devel-

oping the programs, coordinating between parties, and providing economic incentives for 

capital investments.  Finally, there needs to be an end goal in mind – a way to institution-

alize successful projects.  An added complication is that financing innovations come in all 

shapes and sizes, ranging from attempts at standardization through more tailored ap-

proaches.   

 

Pay for Success 101  

Pay for Success is a financing mechanism that offers a path forward for those shouldering 

the economic burden of public-health costs to implement or scale services and then meas-

ure associated cost savings.  They also can transfer the upfront financial risk of funding 

these services to outside investors.  The basic Pay for Success model is a partnership in 
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which private parties fund services and then the party benefiting from the services repays 

the investment – if and only if agreed-upon outcomes are met. 

 

www.ghhi.org | 2www.ghhi.org | 2www.ghhi.org© www.ghhi.org

Pay for Success Model leverages outside capital to fund services and capital 

is returned only if the program is successful.

The Pay for Success Model

Investors provide upfront capital for 

service delivery
1

Service Provider implements 

intervention for target population
2

Intervention results in a benefit to the 

Payer, usually cost savings
3

Payer repays Investors if and only if 

outcomes are verified, often by 

independent Evaluator

4

An intermediary may provide project 

and financial management services
5

Intermediary

Evaluator

Service 

Provider

Investors Payer

1

2

3

4

5

Process

 

 

A critical component of the Pay for Success financing mechanism is the commitment of 

the ultimate payer to share their savings with the investor.  Typically, getting to this point 

requires the direct involvement of the payer early in the project to develop potential eco-

nomics.  We are hoping to start engagement with governments across the country to dis-

cuss how this opportunity could benefit their local communities economically and so-

cially.  SIPPRA is an attractive opportunity for state and local governments, because they 

can apply to the U.S. Treasury department to pay for the federal share of outcomes 

achieved through pay for success projects.  
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Pay for Success in The Context of Preventing Childhood Lead Poisoning  

The programs leveraging Pay for Success financing arrangements are becoming more 

popular and inherently address many of the challenges: 

 

- Outside funding: Programs can begin with a third-party funding source and a payer’s 

commitment to participate.  The payer can limit disbursements to the measured im-

pact a program has.  A government payer will not need to allocate funds from else-

where in their budgets to pay for achieved outcomes. 

 

- Accountability: The payments made are not for the goods or services directly, but they 

are for a percentage of the economic value they generate, which removes any incentive 

for an organization to spend their funds on unnecessary services because they are not 

being paid for them – adding costs only reduces their own economic standing.  Fur-

ther, the programs are built with highly detailed budgets and projections, putting the 

service providers at risk for delivering their services at or below budget, again incen-

tivizing fiscal responsibility. 

 

- Efficiency: Programs are becoming more effective at targeting their interventions for 

preventative purposes with the advent of new technological advances in risk-factor 

modeling and machine learning.  This increases the probability that a targeted home 

will actually prevent a case of lead poisoning by an order of magnitude.  The programs 

that work and can continue in the future are those that prove their effectiveness, leav-

ing only social investment programs that have a measurable return on investment for 

society.  

 

  



10 Pay for Success in Lead Poisoning Prevention – September 2018  

 

Proof of Concept  
An overview our demonstration model and how we plan further development. 

 

Our work is at the stage of conceptual development.  We want to actively challenge our 

assumptions, mechanics, and ensure that our model really represents the underlying re-

ality that it is intended to.  This section outlines our overall method for mechanics as well 

as the establishment of variables.   

 

Method  

To conduct our proof of concept demonstration, we composed a dynamic economic model 

and vetted the construction with industry experts.  The model was created using an ag-

gregation of established research, published mainly in scientific peer-reviewed journal 

articles.10  We looked at the expected outcomes of reductions of lead hazards.  We aimed 

to determine what degree the cost of investing in preventing lead poisoning could be off-

set, if not fully funded by a true Social Impact Bond, repaid using a Pay for Success fi-

nancing mechanism.  

 

We composed a modular economic model that included sections for: 

- Baseline financial assumptions,  

- Program design or operational assumptions,  

- Baseline probabilities for the effectiveness of intervention targeting,  

- Baseline probabilities for elevation of blood lead levels for the target population,  

- Calculations for program enrollment and their expected blood lead levels, 

- Program costs including estimated distributions for service needs, 

- Possible medical savings,  

- Possible nonmedical savings,  

- Transaction costs possibilities, and  

- A financial summary.   

 

                                                                                                                                       

10  (Gould, 2009) (Grosse, 2002) (Korfmacher, 2003) (Landrigan, Schechter, & et al., 2002) (Muenning, 
2009) (Schwartz, 1994) (Tsai & Hatfield, 2011)  
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The following will be an overview of each of these areas and how they related to the overall 

model composition. 

 

Baseline Assumptions  

Our assumptions fall in the categories of controllable design elements and inherently un-

certain variables.  There were underlying financial assumptions that have substantive im-

pacts on the overall project’s financial assessment.  They included appropriate estimates 

of the long-term cost of risk-free capital, expected inflation rates, and real rate of increase 

for the cost of medical care, which has exceeded inflation in the past decades.  These fac-

tors are inherently uncertain, especially given the time-frame.  We assumed a 2.5 percent 

central tendency for these variables.11   

 

Separately, program design variables are controllable.  We used a hypothetical program 

design for our proof of concept design, consisting of enrolling 1,000 households per an-

num for five years.  We calculated the expected savings over the expected life of an enrol-

lee.12   

 

Based on this program design, we needed to address additional baseline assumptions.  

They included the attrition rate from the program, the number of children affected by the 

intervention who would not be poisoned, and the ability of the project to provide preven-

tative services to those parties that would have been poisoned by some level of lead.  These 

variables contained a controllable element but were partially uncertain.  

 

There will be an attrition rate from the project, which we considered to be representative 

of mortality rates and relocation beyond the United States, which we speculated for the 

                                                                                                                                       

11  In our more advanced modeling exercises, we created a statistical distribution for these variables and let 
them vary annually across scenarios to approximate uncertainty.  The possibility that inflation will go be-
yond this range is real and would have an outsized risk not only on our project, but the whole financial and 
economic system.   

12  We used 70 years as an infant enrollee in the 5th year would reach 65 in our final year.  We do take into 
consideration that each of the cost-savings areas have specific age ranges where the financial value can be 
captured so an increase of years does not include savings for age-inappropriate categories.   
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target population would be in a range between 0.25 percent and 5.0 percent per annum 

with a “most-likely” median rate of 2.0 percent.   

 

Estimates for the number of children affected by the useful life of the intervention were 

conservative.  By targeting a population with at least one expected child in the home, we 

aimed to ensure a minimum of one child per home.  We also expect that the project’s reach 

would extend beyond the immediate child to siblings, other children who visit the home, 

and even to future residents of the domicile.  Due to the high degree of variability between 

locations, familial situations, and other factors, we expect that this variable would range 

from an average of 1.0 to 3.0 children per home with a central tendency of 1.87 children 

being affected in each targeted home.13 We expect this number would be substantially 

higher in practice but were unable to formally provide research findings.      

 

We then turned to a central question of preventative interventions: What is the efficacy 

with which we can target the interventions to prevent elevations in blood lead levels for 

children?  To start we surveyed research, 14 pulling data to calculate the likelihood that a 

child living in a home with a lead hazard would have an elevated blood lead level in a given 

year.  Our results were highly variable, ranging from 0.09 percent to 19.05 percent.   

 

Other factors, however, further complicated this estimate.  General research in this area 

has used varying thresholds for blood-lead level reporting15 ranging from less than 2 mi-

crograms per deciliter to 10 micrograms per deciliter or even higher.  Further, very inter-

esting work coming out of research institutions has combined new sources of data with 

the use of algorithms that allow for more effective targeting of homes; though not cur-

rently adopted widely, these efforts show great promise.   

 

                                                                                                                                       

13  The average number of children born per woman is estimated to be 1.87 (The U.S. Central Intelligence 
Agency, 2016).  This should be a lower-bound estimate as (a) we are targeting only domiciles with children, 
and (b) there will be multiple households benefiting from each remediated domicile’s useful life. 

14  We used the numbers from the Gould article (Childhood Lead Poisoning: Conservative Estimates of the 
Social and Economic Benefits of Lead Hazard Control, 2009) for internal consistency, however, there are 
other challenges with this approach.   

15  There is little standardization in lead testing across jurisdictions and very few regulations or standards 
acknowledge that no measurable level of lead is considered safe for children.  
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Based on:(a) this ability to use data to target homes more effectively and (b) working to-

wards a new standard reflecting that no level of lead is safe, we would assert that the rate 

of intervention preventative effectiveness would be higher than simply addressing homes 

with a lead hazard.  We assume that through developing prospective targeting systems, 

the range for prevention rates could be from 10 percent to 75 percent or higher, depending 

on the targeting algorithm’s effectiveness of development and use.16  

 

Program Services 

GHHI has been a leader in healthy housing with direct service experience spanning dec-

ades.  Programs aimed at preventing lead poisoning can be highly scalable, using inter-

nally developed auditors, assessors, and educators for initial stages of work, while relying 

on a combination of internal staff and local sub-contractors to scale work to the remedia-

tion needs of the local housing stock, while also providing economic development oppor-

tunities.  We used our (GHHI’s) well-established cost of administering a direct-service 

program as well as information we gathered as a technical assistance provider for pro-

grams across the United States.  We consider these estimates to be more precise and con-

trollable than other variables in the model.   

 

Benefits of Program  

Research programs have documented the economic benefits of preventing the poisoning 

of children by lead-hazards.  Here, we only attempt to aggregate enough of the key find-

ings to create a compelling business case and acknowledge that it is only a partial survey 

of the existing body of work.  Our basis for the project was largely “Childhood Lead Poi-

soning: Conservative Estimates of the Social and Economic Benefits of Lead Hazard Con-

trol” by Elise Gould.17  We additionally included research from other sources, information 

garnered in interviews with industry experts or practitioners, as well as work with our 

own direct services program.   

 

                                                                                                                                       

16  We used 0 percent to 90 percent with a central tendency of 50 percent given that we do not know how to 
better estimate this variable at this point.  Being overly precise here is unwise as it is a key variable for the 
project.  A change of only a few percentage points changes the economic value by orders of magnitude.  This 
has shown us that it is worth investing our time and resources in further developing this area on inquest.  

17  (Gould, 2009) 
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We have attempted to classify these elements by medical and nonmedical benefits, though 

within each classification, we were unable to approach the problem from a collectively 

exhaustive manner.  Within each class, there was a stratification by key risk factors which 

are: 

- An appropriate age range for the benefits to be accrued in,  

- A baseline elevated blood lead level that negatively affected the group,  

- A baseline estimate for the costs to government entities for the disruption, and 

- An expected savings rate for the population based on the prevention of household-

lead hazards.   

 

In most cases we deferred to the practical age-range for benefits, such as high school en-

rollment.  We started with the researched baselines for elevated blood-lead levels for 

measurement, but in some cases, we adopted the newer thresholds, especially for dated 

research. 

 

We also deferred to researchers’ estimates for program costs forming a baseline for sav-

ings projections, though updated them where publicly available information was relevant.  

We relied heavily on published research for expected cost-abatements.  In all cases, we 

would appreciate any additional input on these areas that are available.   

 

Transaction Costs  

While Pay for Success financing has many benefits, it also comes with substantial trans-

action costs despite recent progress in this area.  These can include the cost of capital in 

financing services through innovative funding sources; the time, effort, and added ex-

pense of setting up a project’s legal structure; as well as additional management layer for 

the Pay for Success project partners and underlying transaction.   

 

Transaction costs can be prohibitive, but for large projects, they represent a smaller com-

ponent of the overall costs.  For the hypothetical project design we investigated, they rep-

resent 10 percent or less of the total project costs.  We estimate that the total transaction 
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costs will be in the range of USD 2.5-7.5 million dollars, inclusive of origination fees, eval-

uation design and implementation, as well as ongoing management of the Pay for Success 

project and transaction.  The range is so widely varied due to the inherent uncertainty 

about the final project design, involvement of partners, and relationship to the broader 

public health system.   

 

Net Economic Impact  

We estimated net economic impact of the project as a simple arithmetic subtraction of the 

cost-savings generated in a given period, less the costs incurred in the period, each ad-

justed for their present value, finally totaling the net of present values for the stated pe-

riod.   

 

Key Variables Identified 

We conducted a limited scenario analysis that we plan to develop further, especially as we 

continue to work with industry experts and practitioners.  The fuller scenario analysis 

looks at pseudorandom variations within specified ranges for variables distributed based 

on established criteria.  We then conduct the analysis through enough iterations where 

the output variables stabilize.   

 

While at this point, we do not consider the financial outputs to be definitive, we do believe 

there were two benefits to this exercise.  First, we were able to identify that there is a very 

good likelihood that an investment in childhood lead poisoning prevention will have a net 

economic benefit for governments, given our program’s constraints.  Second, that there 

is a hierarchy of key variables which will determine the project’s feasibility.   

 

The project’s financial outcome is more sensitive to variations in the ability to effectively 

target enrollees for preventative services than it is to changes in the service provider budg-

ets.  Likewise, small variations in underlying rates of criminal activity have outsized im-

pacts on the project’s financial returns given the comparatively low frequency of these 

events and low volume of program participants expected to be involved with the program.  
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We identified other key questions, referenced in the key questions section later in the 

document.   
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The Economics of Prevention 
An overview of the costs and benefits of preventing children from poisoning by home-based lead 
hazards.   

 

Preventing the poisoning of children by lead hazards in their own homes generates com-

pelling economic benefits.  The costs of intervention programs are controllable and ad-

justable to meet the needs of the local community.  We classified the savings values that 

accompany the programs as medical and nonmedical costs, often shared by and across 

multiple parties.   

 

Intervention Costs 

The program costs depend on the implementing service provider.  They generally break 

down depending on the severity of the need for improvement in the local housing stock.  

We have analyzed multiple tiers of services in the following process: 

 

- Assessment: An initial assessment is performed to ensure that there are lead hazards 

in the home.  Referrals are made to other appropriate programs for social services, 

and a scope of work is developed for a project, where warranted.  

 

- Tier 1 services: Services involving minor interventions are often the focus of the pro-

gram.  They may include education, minor repairs, paint stabilization, or provision of 

supplies to appropriately address risks.   

 

- Tier 2 services: In addition to Tier 1 services, more involved services are sometimes 

needed.  This tier of services typically requires expensive materials, such as for window 

replacement, or other capital-intensive remediation that includes removal of some 

persistent hazards such as lead-painted windows.    

 

For each of these tiers of service there are two components of our cost estimates (a) the 

average cost of services, when required and (b) the prevalence of service need in the un-

derlying housing stock.   
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Note on Targeting and Assumptions  

All project assumptions are based on transitioning to a primary prevention model that 

uses improvements in the way services are targeting to ensure that services are delivered 

to households with the highest likelihood of a future elevated blood lead level.  This im-

pacted our estimates and, in some cases, resulted in prevalence estimates that would be 

otherwise inappropriate.  Any term described as ‘targeted’ indicates that this subpopula-

tion is the ‘high-risk pool’ of households statistically likely to result in future lead poison-

ing of a child.  

 

Further, many of our estimates were based on the Maryland-based, direct-services pro-

gram that GHHI has been offering for over a decade.  These numbers would substantially 

change and need to be adjusted for a program tailored to different or multiple markets.   

 

Assessment  

We assumed that all targeted homes would require an assessment and it would have an 

average total program cost of roughly USD 1,000.00 and be inclusive of personnel time, 

resources, and overhead.  

 

Tier I Services 

We assumed that these services would be required in roughly 70 percent of homes, with 

an additional total program cost of roughly USD 1,200.00 per household.  This would 

cover an intensive lead cleaning, minor paint stabilization.  

 

Tier II Services 

We assume that a higher level of services would be required in roughly 65 percent of 

homes having an additional total program cost of roughly USD 11,700.00 per household. 

This would cover interim controls. 
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Abatement 

We are not currently modeling the cost of a full lead abatement strategy but would be 

open to discussing one and acknowledge that we need to focus on removing lead from our 

built environment, wherever it can impact health.   

 

Program Cost Savings  

We developed program cost savings based on several research articles currently in the 

public domain, as well as internal analysis of direct services operations and interviews 

with industry experts.  We disaggregated costs into the following categories: 

 

- Medical expenses: We aggregated estimates of cost-savings from medical conditions 

from prominent research publications falling into a few categories, including a mutu-

ally exclusive ‘other reductions in total cost of care’.    

 

- Nonmedical expenses: Nonmedical costs are non-collectively exhaustive as there is so 

much uncertainty around various issues.  We did try to target some of the highest value 

cost savings streams.  We did not include a few key categories that may turn out to 

have substantive economic value.  They include changes in likelihood to receive bene-

fits through Medicaid, SNAP, or unemployment programs.  We are actively seeking 

research to include them in our work.   

 

We estimated cost by calculating a lead poisoning affliction rate in a given year and then 

estimating the distribution of affliction severity within the group.  

 

Affliction and Severity Rates 

In all cases, the method was to ascertain the probable affliction rate for a party given ele-

vated blood lead level, then to determine their level of affliction.  We created a range of 

probabilities that a child living in a targeted home would have an elevated blood-level in 
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a given year.  Second, we established the likely distributions of the peak blood lead level 

for those parties to calculate the number of afflicted persons at a given severity level.18   

 

The underlying research varied widely.  We calculated the probability of affliction in any 

given year while living in a home with a lead hazard as between 0.19 percent to 19.94 

percent of children.  The range is so wide as standards, methods, and other factors have 

changed over time and with different studies.19 With the advent of advanced targeting 

using data-analytics, there is a high probability that any program could improve on this 

range substantially and do a far better job of providing services that prevent lead-poison-

ing.  Considering the influence of two factors (a) the expansion of blood-level sensitivity 

to any elevation, and (b) the use of targeting algorithms, we believe that it may be possible 

to deliver services as efficiently as 3 in 4 homes or more that would have resulted in any 

level of elevated blood lead.   

 

Exhibit 1 

Distribution of blood lead levels, percent of affected parties   

Enrollment years by blood level category   Median  

 70 micrograms per deciliter        0.0446  

 45–70 micrograms per deciliter        0.2618  

 20–45 micrograms per deciliter        4.4190  

 15–20 micrograms per deciliter        5.6987  

 10–15 micrograms per deciliter     16.7051  

 05-10 micrograms per deciliter     17.0955  

 02-05 micrograms per deciliter     25.2059  

 00-02 micrograms per deciliter     30.5693  

 All levels   100.0000  

 

Determining the severity was an additional challenge as many of the severity distribution 

estimates are based on the same challenging aggregation of historical data as the affliction 

                                                                                                                                       

18  One substantial complication with this method has been the progress made on lead regulations.  While most 
of the historical research has focused on regulated thresholds, those thresholds have changed.  Additionally, 
new research has indicated that the greatest marginal impact on many of the health factors occurs at the 
lowest level of blood lead level elevation, with less severe poisonings having the largest marginal impact, 
while more severe poisoning has the largest aggregate impact.  Simply, the first particle of lead does the 
most damage and, while every additional bit does less damage, they still keep making it worse, until the 
level is so severe as to cause systemic damage resulting in partial or complete organ failure.  

19  (Gould, 2009) 
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rates.  We are still looking for updated research on this topic that covers blood levels and 

an estimate for the severity of estimate.  In the current iteration of our model we are using 

implied estimates for these distributions, please see “Exhibit 1”.    

 

Medical Costs  

With a focus on developing cost-savings estimates for medical systems, we addressed the 

immediate elevated blood lead level, attention deficit hyperactive disorder (ADHD) med-

ical costs, and other reductions in total cost of care.   

 

- Direct medical treatment: We looked at primarily the average cost of direct treatment 

of elevated blood lead levels across the weighted average of participants in a recent 

article.20 We modeled that between 9 and 75 percent of children in the targeted homes 

would be afflicted with some level of elevated blood level, while we only applied a cost 

to those with elevated levels above 10 micrograms per deciliter for consistency with 

the research.  There would be some cost-savings associated with the excluded parties, 

but we did not have an estimate for this group.  We also limited the range to persons 

of 0 to 8 years of age for the cost-savings potential in a given year.  

 

- Attention Deficit Hyperactive Disorder (ADHD): Using a similar method, we used a 

25th-75th percentile distribution between the APA’s estimate of 5 percent and the 

CDC’s estimate that 11 percent of children in the U.S. have ADHD.  We then included 

a 21.1 percent reduction in this rate and estimates to determine the average cost 

abated. 21  Additionally, we limited the savings potential for this cost category to par-

ticipants while aged between 5 and 19 years of age. 

 

- Total cost of care: We also identified a recurring trend that persons afflicted with lead 

poisoning have life-long health implications attributed to the affliction.  We attempted 

to capture this through a reduction in the average cost of care for this population over 

their lifetimes.  We looked at the likelihood of an elevated blood lead level over 10 

                                                                                                                                       

20  (Gould, 2009) 
21  (Braun, Kahn, Froehlich, Auinger, & Lanphear, 2006) 
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micrograms per deciliter and applied a 70 percent rate of prevention to account for 

elevated levels from non-paint hazards.22 We then used the average cost of care for a 

Medicaid participant and projected reductions in their total cost of care per annum in 

a range from 0 to 20 percent, with a median of 10 percent.  We consider this to be a 

conservative estimate across a large population of high-risk households due to the 

broader health benefits of healthy housing interventions.   

 

Nonmedical Costs  

We additionally looked to aggregate the nonmedical costs of lead poisoning, focusing on 

those with the most conclusive research and substantive economic benefits.  We do not 

consider this group collectively exhaustive and are actively looking to include additional 

factors in the future as research becomes available.  The primary costs we identified were: 

 

- Special education costs: We considered that special education needs for parties aged 

6 to 19 years would be substantial.  There is indication in research that as many as 20 

percent of those with blood lead level elevation above 25 micrograms per deciliter will 

have special education needs.  We calculate that rate and estimate that a range be-

tween 55 and 85 percent, with a central tendency of 70 percent is more-likely-than-

not a plausible reduction due to remediated hazards.23 

 

- Criminal activity (direct cost): We included the direct cost of crimes committed in our 

model.  The research indicated24 a central tendency of 0.0195 percent likelihood of 

criminal activity in a year, with an average cost to society of USD 9,915.00.  We esti-

mate that reductions of, even only 3 percent of that likelihood would result in substan-

tial savings within a population aged 16 to 60 years.   

 

                                                                                                                                       

22  (Gould, 2009) 
23  We acknowledge that there will be a base-rate not attributable to lead-poisoning by paint, though there will 

also likely be an increase in rates for those under the 25 micrograms per deciliter threshold, we do not know 
the magnitude of this group and have omitted the calculation.   

24  We understand that this is subject to interpretation, measurement, and other variability so we are relying 
on the research estimate, though are open to discussion.   
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- Incarceration (direct cost): The research25 indicated that the incarceration rate in the 

target population would reach 0.1 percent, with lead prevention resulting in a decrease 

of as much as 3 percent of this rate, leaving an expected 0.097 percent change of in-

carceration in a given year at an average cost of USD 28,893.00 per person per annum.  

We likely underestimated the impact of the interventions as the incarceration rate 

among these vulnerable populations will be higher, with an indeterminate impact ad-

justment for additional factors.  

 

- Lifetime earning potential: Research has linked lifetime earning potential to intelli-

gence, using standard tests of intelligence quotients as a proxy-measure.  Based on 

backing-out the stated rates in available research26, we determined that the most-

likely central tendency was roughly USD 1,738.34 per IQ point per annum – having a 

proportionate tax impact. 

 

- Additional non-economic factors: We were unable to include but acknowledge there 

are additional benefits to society, many of which are not limited to regular events.  

There is no way to account for the possibility of a rare event occurring, such as the 

missed opportunity of someone inventing the next microwave, founding the next 

Google, or other such events.  Considering the ongoing socioeconomic and closely re-

lated racial tensions, investments in low-income housing could alleviate some of the 

structural disadvantages of vulnerable populations.  

 

Program Economics Summary  

Our initial findings are that a program offering five successive cohorts of 1,000 highly 

targeted homes has the potential to generate over USD 51 million in surplus economic 

value over the expected life of the population (70 years).27  A program like this has the 

potential to reduce the economic burden of funding lead poisoning prevention interven-

tions by 70 percent, while the rest of the economic value would be retained in later years.  

                                                                                                                                       

25  (Gould, 2009) 
26  (Salkever, 1995) 
27  Birth-year cohort lifecycle cost modeling analogue.  
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There are still substantial number of aligning data that certainly would improve the va-

lidity of this analysis. 

 

We project the cost savings potential of such a program is nearly USD 140 millions of 

dollars in nominal terms, which at the discount rate of 2.5 percent is worth nearly USD 

80 million today’s net present value.  This does not include substantial other benefits such 

as increased socioeconomic mobility that will likely alleviate some of the economic bur-

den on programs like Medicaid, SNAP, and unemployment insurance programs.  Addi-

tionally, there are several programs where we used conservative estimates; we will con-

tinue to find better data sources that will indicate higher potential returns. 

 

The program costs are one of the more well-known and better-controlled elements of the 

model as they are based off highly regular historical program operations budgets.  We 

estimate to be just shy of USD 50 million dollars, with an additional USD 5 million dollars 

allocated for indirect costs, for a total of roughly USD 55 million dollars. 

 

Using conservative estimates for the cost savings potential, an investment in lead poison-

ing prevention for high-risk children pays for itself by a program participant’s 27th year, 

while not including several substantial cashable savings sources.  There is potential to use 

Pay for Success financing arrangements to offset a substantial component of capital in-

tensive investment in programs seeking to offset the cost of running substantial healthy 

housing programs.  For a summary of the economic findings please see the appendix of 

economic exhibits. 

 

Key Decision for Investor Repayment 

A Pay for Success arrangement can work in multiple ways.  Two such options include:  

 

1. Constructing a project around actual measured savings from programs, which, while 

possible, could be complicated and extend the project’s payback period well into the 

future and raising the cost of capital for the project.   
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2. Constructing a project around proxy measures that are more readily measurable, such 

as blood-tests of the participants to ensure poisoning has not occurred, measuring 

performance on early standardized tests of intelligence, and using these as indirect 

measures that trigger government payments for the future income levels and other 

benefits attributed to the program as a result of extensive historical research.  

 

In either case the key economic drivers of the program would be: 

 

- Affect rate: The difference between the probability that lead hazards will poison a 

child in a given year if (a) the home has received lead-hazard intervention and (b) the 

home has not. 

 

- Probability distribution of affect rate: There is a wide range of effects from lead poi-

soning tied to the severity of the poisoning, understanding these distribution effects 

will have a meaningful impact on the project.   

 

- Number of affected children per dwelling: During the useful life of a remediation, 

there may be multiple children receiving positive benefits from the original program 

participant.  The lead hazard intervention benefits all children residing in the home 

including siblings or future residents as the population churns.   

 

The Long Run 

We theorized a project with continuous enrollment.  It would reach a point where the cost 

savings in the year exceed running that project, effectively creating an ‘exit trajectory’ 

where the program could self-fund with appropriate design and longevity.  Depending on 

the key variables, this could happen as soon as year 15.  While the capital requirements to 

reach that point would be in the hundreds of millions of dollars, it would effectively con-

stitute the creation of a semi-independent entity that could continually address the high-

est-risk lead hazards in the nation or a region within, while generating an annual net-

benefit to the funding government – effectively converting a cost-center into a strategic 

investment in the health of the nation’s most vulnerable populations.   
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Moving Forward  
An overview of the path to implement large-scale lead poisoning prevention programs utilizing 
social innovation funding to capitalize the project. 

 

The human, social, and economic case for preventing the lead poisoning of children in 

their own homes is compelling.  To bring the work to fruition we will: 

1. Verify our analysis to date by working with industry experts, practitioners, and re-

searchers to improve our proof of concept by answering the key questions below;  

2. Develop a working group of project partners interested in advancing this work, which 

will have the advantage of narrowing the focus and developing the potential projects; 

3. Secure funding and support for the development of formal projects. 

 

Key Questions to Get Moving 

The resolution of the following key questions would enhance the conceptual development 

of a Pay for Success financed lead poisoning prevention program: 

- What is the likelihood that a child living in a home with a lead hazard will have an 

elevated blood lead level during a given year? 

- What is the most likely distribution of elevated blood lead levels for children living in 

homes with lead hazards? 

- How effectively can we target homes to prevent the elevation of blood lead levels for 

children using business intelligence algorithms? 

- What is the average reduction in the total cost of care for a Medicaid patient? 

- What is the reduction in criminality and associated societal costs for differing thresh-

olds of blood lead level elevation? 

- What is the base-rate and reduction in incarceration rates for persons with differing 

thresholds of blood lead level elevation? 

- What is the reduction in intelligence quotient and associated societal costs due to dif-

fering levels of elevated blood lead content? 

- What effect and societal costs as elevated blood lead levels have on various social 

safety net programs including Medicaid, SNAP, and unemployment insurance as well 

as others? 
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These key questions determine the most effective path forward for the development of 

social innovation funding or financing to prevent the poisoning of children by lead haz-

ards their own homes.  Please contact info@ghhi.org for information or to receive assis-

tance. 

 

Working Group Formation  

Creating a collaborative group of parties working together to advance this issue is the only 

way to solve this public health problem.  We are actively seeking participants to help by 

digging in and contributing time, effort, and expertise to solving this imperative issue.  

The working group should include: 

1. Researchers and other experts in the field who can assist in program development; 

2. Industry practitioners familiar with details of similar program development, scaling, 

or other operations; and   

3. Government representatives and other parties economically benefiting from the ex-

pansion of services.   

 

If you are interested, please contact us at info@ghhi.org.  

  

Formal Project Development 

Once we have made a sufficient case, project partners should be selected to move forward 

to formal project development.  The process will have the following criteria: 

1. An extensive program development effort would need to be led by a technical assis-

tance provider that determines the feasibility of the project and conducted capacity 

building efforts as needed to ensure the program could effectively launch;   

2. The appropriate government entities would need to agree to pay for the successful 

outcomes the project generates;   

3. Investors and other funders would need to agree to provide capital; and  

4. All the parties would need to agree on terms.   

 

 

mailto:INFO@GHHI.org
mailto:info@ghhi.org
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The process could follow a model pioneered by other Pay for Success projects where: 

1. The technical assistance provider works with a number of sites to provide capacity 

building efforts while analyzing the feasibility of conducting local projects or including 

them in a larger effort; 

2. A selection committee would review the feasibility studies and determine which, if 

any, projects should advance; 

3. Appropriate projects would then advance to structuring formal transactions, poten-

tially collectively structured, to finance large scale services; and 

4. Project would launch and begin delivery of services using funding provided the name 

to compensate the initial funders parties.  

 

  



  Bibliography  29 

 

 

Bibliography 
 

Braun, J. M., Kahn, R. S., Froehlich, T., Auinger, P., & Lanphear, B. P. (2006). 

Exposures to Environmental Toxicants and Attention Deficit Hyperactivity 

Disorder in U.S. Children. Environmental Health Perspectives, 1904-1909. 

Centers for Medicare & Medicaid Services. (2016). Medicaid and Children's Health 

Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered 

in Managed Care, and Revisions Related to Third Party Liability. Final Rule, 

Department of Health and Human Services, Washington. 

Gould, E. (2009). Childhood Lead Poisoning: Conservative Estimates of the Social and 

Economic Benefits of Lead Hazard Control. Environmental Health Perspectives 

117(7), 1162-1167. 

Grosse, S. D. (2002). Economic Gains Resulting from Reduction in Children's Exposure 

to Lead in the United States. Environmental Health Perspectives 110(6), 563-

569. 

Korfmacher, K. S. (2003). Long-Term Costs of Lead Poisoning: How Much can New 

York Save by Stopping Lead? University of Rochester, Environmental Health 

Sciences Center. 

Landrigan, P. J., Schechter, C. B., & et al. (2002). Environmental Pollutants and 

Disease in American Children: Estimates of Morbidity, Mortality, and Cost for 

Lead Poisoning, Asthma, Cancer, and Developmental Disabilities. Journal of 

Environmental Health Perspectives 110(7), 721-728. 

Muenning, P. (2009). The Social Costs of Childhood Lead Exposure in the Post-Lead 

Regulation Era. Archives of Pediatrics and Adolescent Medicine 163(9), 844-

849. 

Potash, E., Majumdar, S., Rozier, E., Brew, J., Reece, A., Emile, J., . . . Mansour, R. 

(2015). Predictive Modeling for Public Health: Preventing Childhood Lead 

Poisoning. 21st ACM SIGKDD Conference on Knowledge Discovery and Data 

Mining , (pp. 2039-2047). Chicago. Retrieved from 

https://dssg.uchicago.edu/wp-content/uploads/2016/01/p2039-potash.pdf 



30 Pay for Success in Lead Poisoning Prevention – September 2018  

 

President's Task Force on Enviornmental Health Risks and Safety Risks to Children. 

(2000). Eliminating Childhood Lead Poisoning: A Federal Strategy Targeting 

Lead Paint Hazards .  

Salkever, D. (1995). Updated estimates of earning benefits from reduced exposure to 

environmental lead. Environmental Res , 70: 1-6. 

Schwartz, J. (1994). Societal Benefits of Reducing Lead Exposure. Environmental 

Research 66(1), 105-124. 

The U.S. Central Intelligence Agency. (2016). The World Factbook. Retrieved 

November 30, 2016, from https://www.cia.gov/library/publications/the-

world-factbook/fields/2127.html 

Tsai, P. L., & Hatfield, T. H. (2011). "Global Benefits from the Phaseout of Leaded Fuel. 

Environmental Health 74(5), 8-14. 

Urahn, S. K., & Coukell, A. (2018). 10 Policies to Prevent and Respond to Childhood 

Lead Exposure: An Asessment of the Risks Communities Face and Key Federal, 

State, and Local Solutions. The Pew Charitable Trusts. Retrieved Sep 11, 2018, 

from https://www.pewtrusts.org/-

/media/assets/2017/08/hip_childhood_lead_poisoning_report.pdf 

 

  



  Appendix A: Economic Exhibits  31 

 

 

Appendix A: Economic Exhibits 
This section provides an overview of summary economic findings from the proof of concept mod-
eling exercise, to arrange for a personal demonstration or more information, please contact 
info@ghhi.org.  

 

We consider the following numbers to be directionally correct and likely to be in the cor-

rect order of magnitude.  All exhibit assume a program operating for five annual cohorts 

addressing 1,000 households per year.   

 

Exhibits presented in text: 

- Exhibit 1: Distribution of blood lead levels, percent of affected parties  

 

Exhibit 2 

Summary of cost savings generation  
 

Medical outcomes   Modeled  

 Elevated lead levels in blood        2,320,078.33  

 Total cost of care (excluding direct lead and ADHD meds)      31,495,395.42  

 ADHD        1,329,989.63  

 Total medical outcomes      35,145,463.38  

  

 Nonmedical outcomes   
 Special education           326,018.21  

 Incarceration        9,303,040.36  

 Crimes committed - direct cost      79,712,041.99  

 Earning potential     203,817,159.23  

 Total nonmedical outcomes    293,158,259.80  

  

 Total cost savings    328,303,723.18  

  

 Discount factor                    37.56  

 Net of present values    123,323,425.56  

 

 

  

mailto:info@ghhi.org
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Exhibit 3 

Summary of program costs   
 

Program cost summary   Modeled  

 Direct costs    (49,777,431.04) 

 Indirect costs      (5,608,502.53) 

 Total program costs    (55,385,933.57) 

  

 Total transaction costs      (5,553,859.34) 

 

 

Exhibit 4  

Summary of capital requirements     
 

Total capital requirements   Modeled  

 Program costs    (55,385,933.57) 

 Transaction costs      (5,553,859.34) 

 Total capital requirements    (60,939,792.90) 

 

 

Exhibit 5 

Summary table of project economics   
 

Net project outcomes   Modeled  

 Medical outcomes       35,145,463.38  

 Social outcomes    293,158,259.80  

 Total value created     328,303,723.18  

  

 Program costs    (55,385,933.57) 

 Transaction costs      (5,553,859.34) 

 Capital requirements     (60,939,792.90) 

  

 Net economic benefit    267,363,930.27  

  

 Discount factor                      0.25  

 Net of present values      67,485,784.42  

 Internal rate of return less inflation                      2.71  

  


