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Children today are exposed to numerous environmental toxins, and a
large body of research indicates that these toxins can substantially dam-
age their health and development. One particularly insidious toxin, lead,
has been aggressively targeted by U.S. public policy. How has society
benefited from the public health efforts on lead? More specifically, can
we see improvements in children’s cognitive performance as a conse-
quence of their lessened exposure??



Lead and Policy

Although lead is extremely useful in improv-
ing the performance of paint, gasoline, and
plumbing, it is also dangerous. Extensive
evidence indicates that even moderate expo-
sure in childhood can have long-lasting
adverse effects on an individual’s neurologi-
cal development, behavior, and cognitive
performance.? Happily, lead is one of the
great success stories of environmental and
public health policy. At the national level, it
was removed from paint and gasoline in the
1970s, yielding broad reductions in lead lev-
els across all ages and demographic groups.?
At the state level, public health campaigns
have systematically reduced exposure for
children in many places.

Massachusetts has been at the fore-
front of these efforts. Since the 1970s, the
Massachusetts Childhood Lead Poisoning
Prevention Program (CLPPP) has overseen
the mandatory lead screening of all children
under the age of 6, the provision of appro-
priate medical and environmental services
to affected families, and the implementa-
tion of policies aimed at eliminating sources
of lead exposure. These endeavors have dras-
tically reduced levels among Massachusetts
children, so that in recent years less than 1
percent of screened children have exhibited
elevated lead levels.

Given what we know about the levels
at which lead affects child development, it is
likely that the low and moderate levels that
were common in the 1990s in Massachusetts
would have impaired children’s cognitive
performance. Accordingly, it is plausible
that lead policy had measurable effects on
academic performance as children born in
the 1990s grew up in the 2000s.

Less Lead, Better Scores

Using data from Massachusetts in the past
two decades, I studied the link between
lead exposure in early childhood and aca-
demic performance in elementary school.

The dataset was constructed from blood-
lead data collected by the CLPPP and test-
score data collected by the Massachusetts
Department of Elementary and Secondary
Education. The sample included nearly all
children who were born between 1991 and
2000 in Massachusetts and who attended
public elementary schools in the state
between 2000 and 2009. The approximately
700,000 children were grouped into school-
cohort groups by the elementary school they
attended (out of approximately 1,200 in the
state) and by their age cohort. Measures

of each group’s early-childhood lead were
constructed from measurements of individ-
uals’ blood lead. Measures of each group’s
elementary-school academic achievement
were constructed from individuals’ scores
on the Massachusetts Comprehensive
Assessment System (MCAS) in the third
and fourth grades. The data included
numerous controls for characteristics of the
schools and communities.

The results support the hypothesis that
childhood lead exposure adversely affects
academic performance and that policies tar-
geting lead had substantial benefits. First,
there is a strong cross-sectional relationship
between early-childhood lead levels and ele-
mentary-school test scores. Towns where
children have higher lead levels tend to have
lower MCAS scores. Moreover, a compari-
son of relative changes over time reveals that,

for the most part, schools whose student
population experienced larger decreases
in lead exposure in the 1990s also experi-
enced larger increases in MCAS scores in
the 2000s.

Since characteristics of towns or
schools could be driving some of these rela-
tionships, it is important to control for fac-
tors such as school spending, the share of
low-income students, the town’s per capita
income, and its demographic composition.
Panel data analysis that included such con-
trols also yielded strong results: the share
of a group with elevated blood lead had a
statistically significant positive effect on the
share of that group scoring unsatisfactory
on the MCAS in both English Language
Arts and Mathematics.

In the fully controlled specification,
a 1 percentage point increase in the share
of children with lead above the Center for
Disease Control’s level of concern (a tech-
nical measurement of 10 pg/dL, 10 micro-
grams per deciliter) was associated with an
increase of 0.2 percentage points in the
share of that group getting an unsatisfactory
score. For higher lead levels, the effects were
larger: a 1 percentage point increase in the
share with lead above 20 pg/dL was associ-
ated with a 1 percentage point increase in
the share of that group scoring unsatisfac-
toryily. Thus in a group of 100 children,
the movement of one child’s lead level past
the 20 pg/dL mark causes one child’s per-
formance level to fall below satisfactory. So
school cohorts that include more children
with elevated blood lead in early childhood
also include more children who score unsat-
isfactory, even removing the influence of
other determinants that might be associated
with lead levels.

To understand what this means for
Massachusetts, I performed several straight-
forward simulations.> The exercises indi-
cated that public health policy was responsi-
ble for modestly reducing unsatisfactory test
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performance statewide. In the 1990s, policy
reduced the share of Massachusetts children
with blood lead levels above 10 pg/dL from
11 percent to 3 percent. That decline is esti-
mated to be responsible for a 2 percentage
point decline in the share of children scor-
ing unsatisfactory on the MCAS. When
considered relative to the fact that approx-
imately one-third of children score unsat-
isfactory in any given year, this amounts
to an approximate 5 percent reduction in
unsatisfactory performance. That reduction
is equivalent to the performance improve-
ment that would have been associated with
an across-the-board increase in income per
capita of $1,000-$2,000.

Moreover, simulations that separate
communities by income indicated that lead
policy also was responsible for reducing
achievement gaps between low-income and
middle-income communities. That can be
seen by comparing the effects of lead pol-
icy with the effects of tax or spending policy
that would increase family income in low-
income communities. To achieve—with-
out the 1990s decline in lead—the same
“time path” of test-score performance that
was seen over the sample period, per cap-
ita income would have had to go up by 15
percent for low-income communities. By
closing the lead gap, lead policy achieved
test-score improvements similar to what
would be achieved by closing one-fifth of
the income gap between low- and middle-
income communities.

Policy Lessons

Studying lead and academic performance
in a state that has significantly reduced chil-
dren’s blood lead levels has confirmed that
lead does adversely affect academic per-
formance and that the societal impact of
aggressive public health policy is signifi-
cant. Furthermore, the benefits appear to
be a bargain. Annual government spending
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on lead policy in Massachusetts is currently
less than $5 million—several orders of mag-
nitude smaller than annual government
spending on education in Massachusetts.
The results suggest that public health pol-
icy not only has been effective in improving
academic outcomes and reducing inequal-
ity, but also has been relatively frugal.
Continuing research will employ individ-
ual-level data to identify these effects better
and will employ a more comprehensive ben-
efit-cost analysis of lead policy in the con-
text of broader social policy.

One lesson to take from the research is
that policymakers concerned with improv-
ing academic outcomes may want to
broaden their view, looking beyond tradi-
tional education policies to consider other
environmental and public health policies
that can dramatically alter childrens cog-
nitive and social development. A growing
body of research has yielded diverse evi-
dence that early-childhood influences and
events can have long-lasting effects on indi-
vidual outcomes.® By focusing additional
efforts on actionable early-life influences,
policymakers may be able to take advantage
of early high-yield interventions.

Jessica W. Reyes is an associate professor of
economics at Amberst College and a visiting
scholar at the New England Public Policy
Center of the Federal Reserve Bank of Boston.
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