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So what are the implications of our findings for educational
inequality and for policies on school choice? On educational
inequality, we show big differences in the choices available
to different families. We show less important differences in
their preferences.

The big driver of differential access to higher-performing
schools is the quality of schools near to where families live.
This is because the main factor in determining whether a
child can get into an oversubscribed school is their
geographical proximity to that school. This research

therefore relates immediately to practical issues about the
operation of the current system in England, particularly
school admission procedures.

The huge differences in the types of schools that
rich and poor families can access illustrate the
difficulty of reducing educational inequality

The broader implications of our results for choice in education
are mixed. Almost universally in our data, parents have a strong
preference for schools with high academic attainment. This
supports the idea that competition to meet those preferences
should help to raise standards.

The huge differences in the types of schools that rich and
poor families can access are an illustration of the problems
involved in reducing inequalities of access. And the
importance of preferences for peer groups means that there
is also pressure for socio-economic ‘sorting’ The challenge for
education policy is to address the former while minimising
the potential for the latter.

This article summarises ‘What Parents Want: School
Preferences and School Choice’ by Simon Burgess, Ellen
Greaves, Anna Vignoles and Deborah Wilson, CMPO Working
Paper No.09/222
(http://www.bris.ac.uk/cmpo/publications/papers/2009/
wp222.pdf).
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Politics and tax levels:

evidence from American states

What is more important in determining the level of taxes in individual American states
- political institutions or political ideology? Leandro de Magalhaes and Lucas Ferrero
look at nearly half a century of data to explore this question.

Each of the 50 states in America works in a similar way to the US
federal government: it has both an executive and a legislature.
Each state can also create state-specific taxes on top of federal
taxes.To understand what determines the level of taxes in
American states, we analyse data on state budgets, political
institutions and election outcomes covering the period from
1960 to 2006.

Our measure of a state’s tax level is the sum of state-specific
income, corporate and sales taxes divided by the state’s GDP in
that year. And the first question we ask is whether Democratic
political control of a state has a causal effect on the tax level. As
Figure 1 shows, there is a positive relationship between the tax
level and the percentage of seats the Democrats hold in the state
legislature.This is in line with our expectation that Democrats will
typically prefer a bigger government and higher taxes.

But what does this relationship mean? We cannot conclude from
a positive correlation that there is a causal link between
Democratic control and a higher tax level. In other words, we
cannot conclude that taxes would go up if we were to keep
everything else constant and increase the number of Democrats
in the state legislature.

Tax levels in American states are not driven by
whether Democrats or Republicans control the
legislature

It may be the case that voters’ preference for a certain tax level
varies for reasons that have nothing to do with ideology.
Changes in the public’s preferred level of taxation could be
driven by other variables, such as unemployment levels, a crisis in
a specific economic sector, immigration to the state or other

unknown variables. Representatives in the state legislature may
just be responding to these preferences.

If this is indeed the case, when voters start to demand higher
taxes, the representatives will deliver it regardless of whether
they are Republicans or Democrats. What Figure 1 captures could
just be that when the voters prefer higher taxes, they also tend
to vote Democrat. What drives the tax level, however, is not the
degree of Democratic political control but the variables that
determine voters’ preferences. Representatives do just what
voters want, be they Democrats or Republicans.

Tax levels are influenced by whether executives
and legislatures are politically aligned or
politically divided

To check whether Democrats have a causal effect on the tax level,
we restrict our attention to a small variation in the percentage of
Democrats in the legislature that leads to a major shift in political
control. We look at what happens when the percentage of
Democrats in the state legislature crosses the 50% threshold. If the
Democrats have more than 50% of the seats, they can impose
their preferred budget and tax level on the Republican minority. If
they have less than 50%, the Republicans can impose their
preferred budget and tax level on the Democrats.

We compare the tax level between elections that have delivered
slim majorities, as we can think of election results around the
50% threshold as random. These elections were so close that the
outcome (which party won the majority) was decided by random
events such as rainfall and its effect on turnout.

If we accept this assumption, then all the variables that may



Figure 1: State tax level and Democratic control
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affect voters’ preferences, such as unemployment, economic
conditions, immigration and others, must, on average be the
same on either side of the 50% threshold. And if they are the
same on either side, they could not be causing a change in the
tax level at the 50% threshold.

These random election results may exchange a few Republicans
seats with a few Democratic seats, turning a slim Republican
majority into a slim Democratic majority. If this happens, and the
tax level increases, it must be because the Democrats have
gained the majority, as this is the only variable that has changed
as we moved across the 50% threshold.

In Figure 1, we observe no jump in the tax level at the 50%
threshold.This is so even though we estimate the average tax
level immediately to the left and right of the 50% cut-off only
using data to the left and right respectively. This result suggests
that adding Democrats to the legislature does not have a causal
effect on the tax level. The party identity of the majority, it seems,
has no causal effect on the tax level.

We then explore an alternative hypothesis. Most states give the
governor more power over the state budget than the US
president has over the federal budget. In most states, the
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Figure 2: State tax level and Governor’s strength
in states with line-item veto
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governor can veto or trim particular items or lines in the budget.
In a few other states and in the federal government, the
executive can only block veto the budget - it cannot selectively
cut the budget.

If the objectives of the governor and of the majority party in the
legislature are aligned - that is, they are both from the same
party - there should be little to cut. If, however, there is a divided
government - that is, the majority in the legislature is from one
party and the governor is from another party — we would expect
the governor to take advantage of the line-item veto power.

To test this hypothesis empirically, we look at the percentage of
seats in the state legislature belonging to the governor’s party,
whether Democratic or Republican. We call this variable
governor’s strength. Again, as we move across the 50% threshold,
there is a major shift in political control.To the left of the
threshold, the government is divided, whereas to the right of the
threshold, the government is aligned.

Figure 2 shows that as we move across the 50% threshold, the
tax level jumps. This indicates a causal relationship between
having an aligned government and a higher tax level. We
estimate that the tax level increases by 13%.
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Figure 3: State tax level and Governor’s strength
in states with block veto
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Interestingly, we only observe this jump in states in which the
governor has the line-item veto. In states in which the
governor has the block veto, there is no jump in the tax level,
as Figure 3 shows.

Our theoretical explanation for this is that the budget can be
thought of as a ‘sequential bargaining game’ between the
majority party in the legislature and the governor.The
legislature makes an offer with different spending items and an
overall tax level. In states with the block veto, this is a ‘take-it-
or-leave-it’ offer.

It is too costly for the governor to block veto this offer.In most
states, blocking the whole budget implies a government
shutdown. Governors are therefore reluctant to use their block
veto power. In these states, the majority party in the legislature is
able to target expenditures as it wishes.This gives the majority
an incentive to have high taxes, as they benefit fully from an
extra dollar of revenue.

The design of a state governor’s budget veto -
block veto or line-item veto - has an impact on
the tax level

In states with the line-item veto, the budget is not a ‘take-it-or-
leave-it’ offer. Once the budget has been approved by the
legislature, the governor can selectively cut particular items or

trim down values. In these states, the majority does not have the
freedom to target spending to their benefit. A governor from
another party would easily veto any item. Since the majority
cannot choose how to spend the tax revenues, they do not have
any incentives to propose a high tax level.

Our three results seem to indicate that party identity — that is,
whether the majority is Democratic or Republican - is not the
key determinant of the tax level. Rather, it seems that it is
institutional features - the type of budget veto power and
whether the government is aligned or divided - that are the
determining factors.

This article summarises ‘Budgetary Separation of Powers in
the American States and the Tax Level: A Regression
Discontinuity Design’ by Leandro de Magalhaes and Lucas
Ferrero, CMPO Working Paper No. 09/225
(http://www.bristol.ac.uk/cmpo/publications/papers/2009/
wp225.pdf).
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Measuring diversity

in England’s schools:
a new web resource

A new online resource from CMPO sheds light on ethnic segregation
in England’s schools. Simon Burgess introduces the website.

One of the biggest questions of our times is how well
individuals from different ethnic groups get along together.
Schools are an important place where this interaction takes
place. It is a common saying that people’s attitudes are
strongly influenced by their school days. So the peer groups
that children play with, talk to and work with are important
factors moulding their perspectives on society.

The extent of ethnic diversity in schools is an important issue of
public debate. Our new website — www.measuringdiversity.org.uk —
tries to enlighten this debate by providing up-to-date and
comprehensive information on ethnic segregation in schools in
England. Users will also be able to follow trends over the past seven
years, up to 2008, the most recently available data.

For example, the website shows that:

® One in eight (13%) secondary school pupils in Manchester
are of Pakistani ethnicity. Fewer than one in a hundred (1%)
of these pupils attend schools that have mostly white
pupils, while over half (55%) attend schools that are mostly
non-white. At the same time, segregation of pupils of
Pakistani ethnicity in Manchester has been falling over the
last seven years, 2002 to 2008.

® Pakistani and Bangladeshi pupils in Oldham account for
around 30% of the primary school population. Around 80%
of both Pakistani and Bangladeshi primary school pupils are
in schools that are mostly non-white and this proportion
has remained roughly constant over time. The ‘dissimilarity
index of segregation’ for Oldham is very high at around 0.8
for all ethnic groups: this means that 80% of pupils would
have to change schools to achieve the same distribution of
pupils in schools to that of the local authority.

® The most segregated ethnic group in Camden are
Bangladeshi pupils. Three quarters (76%) of Bangladeshi
primary school pupils attend schools that have mostly non-
white pupils, compared with just under half (49%) of Black
African pupils and one in six (17%) white pupils.

MEASURING DIVERSITY
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® The percentage of white pupils at primary schools in
Wolverhampton has gradually decreased from 69% in 2002
to 57% in 2008, although the level of segregation has
remained roughly constant.

Measuring segregation is not straightforward, so the aim is to
provide policy-makers and researchers with timely information
to monitor and understand this complex issue. Users of the
website start by picking a local authority from a map or a list,
and choosing what statistics to view. Results are presented for
the most numerous individual ethnic groups across England.
The available statistics include different measures of the ethnic
composition of schools and different measures of segregation.

All of the statistics are fully explained in plain English. Users of
the website can choose between viewing details for an
individual year or trends over time. Users can also pick another
area to compare with their chosen local authority, and can
choose to make the comparison for all or just selected ethnic
groups. Tables and graphs are downloadable.

The website - www.measuringdiversity.org.uk - was
launched in January 2010. It was created by Simon Burgess,
Ellen Greaves and Simon Speight.
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Research evidence
on early life health

A growing body of economic research is exploring the influence of pre-natal and early
childhood conditions on later life outcomes and future generations. A recent CMPO
workshop, organised by Sonia Bhalotra, discussed some of the latest findings.

There is growing evidence of the long-term benefits of
‘investing’in children’s health, and recognition that
investments made during critical periods of their development
draw larger returns — and, conversely, that failure to invest can
lead to irreversible damage. The origins of life in the womb
constitute one such period, when growth is rapid and
neurological and physiological development is particularly
sensitive to the environment.

Nutritional deprivation, for example, appears to lead to
permanent changes in tissue structure and function that help
the foetus survive, adaptively, through pregnancy. At the same
time poor nutrition in utero exacts a penalty in terms of later life
outcomes such as, diabetes and cardiovascular disease, reduced
adult height, obesity among women and lower cognitive
outcomes and earnings.

Some studies have directly analysed sharp disruptions in
mothers’ nutrition as a result of famine.The Great Chinese
Famine of 1958-61 and the Dutch famine of 1944, known as the
‘hunger winter; are examples. Others have used recessions in
pre-industrial settings or recessions and infant mortality rates in
developing countries as proxies for nutritional ‘shocks:

Further studies have documented long-run consequences of
exposure of pregnant mothers to infection and radiation. Studies
of the impact of smoking on birthweight naturally blend into
this research literature too, smoking being a form of pollution
and birthweight an often-used proxy for longer-term effects.

The studies presented at the recent CMPO workshop offered
important new contributions to this rapidly advancing field. Most
are summarised by the authors in the following pages; below is
an overview.

Health shocks during pregnancy

A paper by Elaine Kelly explores the consequences of in utero
exposure to the Asian influenza pandemic which struck Britain in
1957-58.The findings indicate significant detrimental effects of
the epidemic on intrauterine growth and, conditional on
birthweight, on test scores at 7 and 11.These effects are either
restricted to or more pronounced among women who are
relatively short or who smoke during pregnancy.

Kelly’s findings reinforce earlier research by Douglas Almond,
which documents the lasting impacts of the Spanish flu pandemic
of 1918 in the United States.

Almond is co-author of the next paper (with Bhaskar Mazumder),
which investigates the effects of the nutritional shock of maternal
fasting during pregnancy.Thousands of Muslim women invite
nutritional disruption by fasting through the month of Ramadan
each year. This study finds that pre-natal exposure to Ramadan
results in lower birthweight, reduced gestation length, a reduced
probability that the birth is male, increased likelihood of learning
disabilities in adulthood and adverse effects on schooling,
earnings and measures of wealth.

Environmental conditions in childhood and
intergenerational effects

Nutritional deprivation in childhood is more closely tied to
aggregate income in poorer countries. A study by Gerard van den
Berg and colleagues set in 19th century Denmark shows that
individuals born in recessionary conditions are more likely to suffer
cardiovascular disease in later life but they appear to be no more
likely to suffer from cancer.The effects of genetic factors and family
background are stronger when early life conditions are poor.
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Sonia Bhalotra and Samantha Rawlings suggest a similar finding
using data for 38 developing countries. The influence of maternal
health on child health is stronger when early life conditions are
poorer. Maternal health is indicated by height, which
incorporates genetic and family background influences. Since
adult height is an indicator of the scars of environmental
deprivation in childhood, this suggests an intergenerational
impact of early childhood conditions.

Bhalotra’s work in progress establishes this directly, showing
effects of nutrition and infectious disease in the mother’s birth
year on the survival chances of her children.These effects hold
conditional on the mother’s height. This indicates that while
height captures some of the scars, mothers are scarred in ways
that are not captured in height and which have an impact on the
next generation.

As long ago as the 1920s, scientists cautioned against adding a
known poison to petrol, highlighting the effects of lead on
birthweight, sperm abnormalities, neurological development and
the risk of stroke and heart disease. Four decades later, a series of
regulations were introduced across the United States and Europe
in the early 1970s with a view to phasing out lead in petrol.

Peter Nilsson analyses the impact of the phase-out in Sweden,
which ran from the late 1970s through to the mid-1990s. He
finds that reduced exposure early in life improves cognitive
performance and labour market outcomes among young adults,
and more so among families of low socio-economic status.

This issue remains topical. Lead pollution is now concentrated in
developing countries although rapid phasing out is currently in
progress. Initially, US corporations exported their lead additives
overseas, using the profits to finance diversification at home.

More recently, international donors and corporations are helping
developing countries achieve a phasing out. Britain has not
completed its phasing out of lead in petrol, and there remains
lead exposure from sources other than petrol such as lead-based
paint, pipes or toys in many developed countries.

The long-term benefits of investments in
foetal and early childhood health

Together, these studies present compelling evidence to suggest
that the benefits of investments in foetal and early childhood
health may extend into adulthood and, through mothers, into
the next generation.

To what extent can pregnant mothers function as an effective
buffer for the foetus against poor environmental conditions? The
buffering capacity of mothers may explain why the effects in
some studies are small or insignificant. It probably explains the
heterogeneous effects documented by Kelly, whereby children of
short mothers or mothers who smoke during pregnancy are
most affected by the mother contracting influenza.

It may similarly explain Bhalotra and Rawlings’ finding of a
stronger impact of mother’s height on neonatal mortality among
mothers of relatively short stature and, for a given maternal
stature, the greater sensitivity of neonatal mortality to shocks to
income or public health among relatively short women.

The significance of maternal height indicates that it is not only
the contemporaneous health of the mother or health during
pregnancy that counts but rather the stock of her health.In view
of evidence that adult height is sensitive to the early life health
environment, this brings into focus intergenerational impacts
flowing from the early life of the mother.
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The scourge of Asian flu:

effects of in utero exposure

In the late 1950s, Britain was struck by the Asian influenza pandemic.
Elaine Kelly examines the consequences for children who were in utero at
that time. Her findings are revealing about the channels by which health
conditions experienced in the womb influence later life outcomes.

The foundations for lifelong health and acquisition of education
and skills are laid in the womb. Economists have typically tried to
understand the influence of ‘the intrauterine environment’ on
later life outcomes by analysing circumstances in which there
have been sharp and random shocks to foetal health conditions.

For example, work on the devastating Spanish flu of 1918-19 has
established that exposure to pandemic influenza is one such
potential shock. Almond (2006) finds that people exposed during
the first or second trimester of their mothers’ pregnancy were
less likely to complete high school, had consistently lower
earnings, received higher welfare payments and had higher rates
of incarceration than would be expected.

My research examines the impact of intrauterine exposure to the
Asian influenza pandemic of 1957-58 on outcomes at birth and
in childhood (Kelly, 2009). Asian flu began in China and although
it was far milder than Spanish flu, between one and two million
perished worldwide.

When the pandemic struck Britain in the autumn of 1957, the
children in the National Child Development Study (NCDS) were
at between 15 and 25 weeks in gestation.The NCDS follows a
panel of over 17,000 individuals born in Britain in one week in
March 1958. My study uses data from the first three waves of
data gathering on these individuals, conducted in 1958, 1965
and 1969.

Outcomes at birth are measured by birthweight and gestation.
Birthweight is used for two purposes:first, as an indicator of
whether the effects of the epidemic can be detected at birth;
and second, to assess whether outcomes measured at birth
capture the effects of foetal health shocks on subsequent
development. At ages 7 and 11, the outcomes used are cognitive
test scores and height in metres.

The epidemic is measured using a surrogate influenza infection
rate in the cohort members’ local authority of birth, namely,
official pneumonia notifications per 100,000 population (see

maps). The impact of Asian flu on outcomes is identified using
variation in the intensity of the epidemic measure across the 172
local authorities. All estimations include controls for children’s
background and for the health and socio-economic
characteristics of the local authorities.

The study adds to the research on Spanish flu by providing
results for outcomes at birth and in early childhood. But the
more substantive contributions stem from the panel structure of
the NCDS.

Exposure to Asian flu had a significant and
negative effect on birth outcomes for some
children

Two issues are addressed in detail: first, the extent to which the
effects of the epidemic on childhood outcomes are captured by
birthweight; and second, the role of maternal health in
moderating the effects of influenza.The principal aim is to gain
some information on the mechanisms that might link foetal
health shocks to subsequent outcomes, and the findings are as
follows.

Birth outcomes

Asian influenza had a significant and negative effect on birth
outcomes, but only for the offspring of mothers with certain
health characteristics. There was no effect of the epidemic on
average birthweight, gestation or intrauterine growth
(birthweight corrected for gestation).

But analysis of interactions between the epidemic and two
indicators of maternal health — pre-pregnancy smoking and adult
height — shows that negative effects on birth outcomes were
confined to particular groups of women: those that smoked before
pregnancy; and those who were 61 inches (155 cm) or shorter.

Smoking weakens the respiratory system, increasing the risk of
infection and the severity of symptoms. Height is an indicator of
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Figure A: Spatial timing of the epidemic

the long-run nutritional status of the mother, and therefore the
store of nutrients from which the baby can draw.

Outcomes at ages 7 and 11

The epidemic had significant effects on average test scores at
age 7 and 11:a one standard deviation increase in epidemic
intensity reduces test scores by 0.06 standard deviations at 7 and
0.05 at 11.By way of comparison, Rockoff (2004) finds that a one
standard deviation increase in teacher quality increases reading
and maths test scores by 0.1 standard deviations.

These effects are general, and do not vary with cohort member
characteristics, including maternal health, socio-economic
background and measures of parental investment.

The epidemic also had negative effects on children’s height at 7
and 11 but only for the children of smokers.

Does birthweight mediate the impact of the
epidemic on test scores?

The effects of the epidemic on childhood height and test scores
do not operate through, and are not captured by, birthweight.
The association between birthweight and later physical and
cognitive outcomes is well documented by medical and social
science research, but it remains poorly understood. My results
suggest that birthweight should not be viewed as a catchall
measure of influences on development prior to birth.

Transmission mechanisms

The effects of Asian flu appear to have operated through two
distinct channels. Physical development growth is impeded
where mothers are unable to compensate for interruptions in
nutrition (indicated by maternal height) or when symptoms are
plausibly more severe (through maternal smoking). The effects
on cognitive development are more general, and may be related
to the inflammation that typically accompanies a flu infection.
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Figure B: Total incidence of the epidemic

The implications of these results are threefold:

First, the effects of foetal health shocks are not necessarily
observable at birth. In particular, there may be no effect on an
individual’s birthweight or gestation. It may therefore take years
or decades before the full ramifications of a particular health
shock become clear.

Second, the effects of a foetal health shock might vary
considerably across those who are exposed.

Third, maternal smoking plays the most consistent role in
moderating the effect of the epidemic on physical growth.The
negative interaction between smoking and influenza emerges at
birth, and continues into adulthood. Whether these results are
attributable to smoking during pregnancy or to the damage
caused by previous smoking behaviour, it is not possible to
determine using these data.Women are already advised not to
smoke during pregnancy. My results perhaps provide one more
reason to give up.

Elaine Kelly is at University College London and the Institute
for Fiscal Studies (IFS).

Further reading

Almond, D (2006) ‘Is the 1918 Influenza Pandemic Over? Long-
term Effects of in utero Influenza Exposure in the Post-1940 US
Population] Journal of Political Economy 114(4).

Kelly, E (2009) ‘The Scourge of Asian Flu:in utero Exposure to
Pandemic Influenza and the Development of a Cohort of British
Children; IFS Working Paper No.09/17.

Rockoff, JH (2004) ‘The Impact of Individual Teachers on Student
Achievement: Evidence from Panel Data, American Economic
Review 94(2): 247-52.
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The intergenerational
transmission of health 1n
developing countries

A harsh indicator of poverty and inequality in poor countries is
the prevalence of under-nutrition, which combines with
infectious disease to produce widespread morbidity and
mortality. Scarce resources are often allocated preferentially to
sons even in countries without a marked preference for sons,
possibly because the pecuniary return to investment in sons is
perceived to be higher, whether because of their greater labour
market attachment or the prerogatives that property rights
confer on them.

Our research suggests that this behaviour may be myopic since
investments in the nutrition and health of women have an
intergenerational payoff, improving the survival and health of
future generations.

Previous studies have established the importance of good health
in raising educational attainment and productivity, and of poor
health in generating poverty traps. Together with evidence of the
impact of education and income on health in poor households
and of ‘assortative matching’in marriage, this implies that
intergenerational persistence in health may explain some of the
intergenerational persistence in education, earnings and
economic inequality.

There is a strong and widespread tendency for
children born to relatively unhealthy mothers to
start life in poor health

Our analysis uses comparable micro data on 2.24 million
children born to about 0.6 million mothers in 38 developing
countries in the 31 year period, 1970-2000. The research makes
two main contributions. It presents the first estimates of the
intergenerational transmission of health across countries and
over time; and it investigates the extent to which environmental
conditions around the birth of a child mediate the
intergenerational transmission of health.

A mother's health is indicated in our research by her height,
body mass index (BMI) and anaemia status. Child health is

indicated by mortality risk and ‘anthropometric failure; namely,
low birthweight and stunted growth.

We find that short stature and anaemia of the mother each raise
the likelihood that her children are low birthweight, suffer early
life mortality and exhibit stunted growth. Low maternal BMl is a
risk factor in low birthweight and stunting, while high BMl is a
risk factor for childhood mortality. A one standard deviation
decrease in mother's height or BMI raises the risk of poor child
health by between 5% and 10%, depending on the outcome.The
intergenerational transmission of health is a widespread
phenomenon, statistically significant in between 21 and 29 of
the 38 countries, depending on the measure.

The intergenerational transmission of health
appears to be weakened by improvements in
income, maternal education and public health
provision

There is stronger intergenerational persistence at the low end
of the mother's health distribution. We may therefore expect
average persistence to decline with improvements in maternal
health. Alternatively, positive trends in public health
programmes that effectively target children at most risk will
tend to weaken persistence.

Investigating this for the 31 cohorts in 1970-2000, we find an
erosion of about 20-30% per decade in the link between
child mortality and mother's height. This looks fairly
impressive, especially in view of the record of limited income
and education mobility. But disaggregation by continent
reveals that Latin America alone exhibits a consistent
improvement in health mobility through the period, with
rates of decline twice as large as the average rates. Asia
shows no significant trend and Africa shows a worsening
trend, especially for neonatal mortality.

These results indicate that children born to relatively unhealthy
mothers in relatively poor regions in Africa and Asia start life in
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To what extent are children’s health outcomes determined by their
mothers’ health? Sonia Bhalotra and Samantha Rawlings analyse
three decades’ worth of data on over two million children across 38
developing countries to explore how health is transmitted across
generations — and how public policy can respond.

poor health.The penalty they incur has shown no tendency to
fade in the last 30 years, a period in which children born to
better off mothers in these and other regions have prospered.
The natural question for public policy concerns the extent to
which differences in health at birth between children can be
narrowed, so that children from disadvantaged families start life
with more equal opportunities.

Improvements in the socio-economic
environment at birth generate greater payoffs in
less healthy families

Exploiting within-continent heterogeneity in trends in income
and health, we test the hypothesis that the decline in the
intergenerational transmission of health between cohorts
separated by two decades has been faster in countries that
recorded positive growth than in countries that experienced
stagnation or negative growth. This ‘experiment’is possible with
these data because of the sharp diversity of growth experiences
of developing countries in the last three decades. We find that
economic growth is associated with a weakening of the tie
between mother and child health.

But it is unclear whether this benefit is attributable to income
since long-range growth is potentially confounded with other
changes, such as medical technological progress. We therefore
investigate the sensitivity of the intergenerational
transmission of health to annual changes in aggregate
income, mother’s education and public health (indicated by
immunisation rates).

We find that improvements in mothers’ education, immunisation
rates and income in the country and cohort of the index child
weaken the intergenerational transmission of health.The gains
from improvements in immunisation rates are evenly distributed,
but the gains from improvements in income and maternal
education are greatest for children who are initially most
disadvantaged by being born of relatively unhealthy mothers.
These results also suggest that children are more likely to bear

the scars of poor maternal health if they are conceived or born in
adverse socio-economic conditions.

Our finding that maternal stature has a substantial negative
influence on a range of measures of child health contributes to
evidence that adult height is an indicator of health.The
finding that adult height is especially sensitive to the early
childhood environment, together with our finding that
children of shorter mothers are more sensitive to changes in
the socio-economic environment, suggests that the
intergenerational transmission of health involves not only
genomic but also non-genomic mechanisms.

Investments in the nutrition and health of women
have an intergenerational payoff, improving the
survival and health of future generations

This research contributes unique evidence on an important and
under-studied aspect of persistent inequality in developing
countries, where underdeveloped markets and states result in
children often being unable to escape from the family
circumstances into which they are born. It paints the first broad-
brush picture of the persistence of health across generations,
while also presenting continent- and country-specific estimates
and evidence on how the transmission of health may be
weakened by improvements in income, maternal education and
public health provision.

This article summarises two studies by Sonia Bhalotra and
Samantha Rawlings:‘Gradients of the Intergenerational
Transmission of Health in Developing Countries’ and
‘Intergenerational Persistence in Health in Developing
Countries: Trends and Country Differences’
(http://www.efm.bris.ac.uk/ecsrb/bhalotra.htm).
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Air quality 1n
early childhood:

the impact on later life outcomes

From the end of the 1960s, government regulations on air
pollution have become increasingly strict, leading to sharply
improved air quality in many places. Research shows that better
air quality improves neonatal health and reduces infant mortality
(see Currie, 2009). But previous studies have not generally been
able to assess the long-run effects of exposure to poor air quality
in early life on the surviving infants and children.

Since relatively few children are on the life/death margin at birth,
the total cost of air pollution could be much higher if other
effects are taken into account. For example, many pollutants are
‘neurotoxicants, which even at low levels of exposure can impair
children’s development. Psychological or behavioural problems
not noticeable at birth or in early childhood may become
apparent later on.

My study focuses on the causal impact of early childhood air
lead exposure on later life outcomes (Nilsson, 2009). Merging
unique data on local air lead levels in early childhood with
comprehensive population micro data, it is possible to follow all
the children in nine birth cohorts from birth through school and
examine their experiences in the labour market as young adults.

The outcomes considered include scholastic performance,
cognitive ability test scores, educational attainments and early
labour market outcomes. These outcomes have previously been
shown to be predictive of subsequent outcomes through the life
cycle, and should therefore be particularly interesting from a
public policy perspective.

Since the blood lead levels of Swedish children at their peak in
the early 1970s were, on average, lower than the current limit
suggested by the World Health Organisation, Sweden’s
experience is particularly interesting. It essentially provides a
direct test of the relevance of the currently prescribed limit.

The local air lead pollution measure stems from a previously
unexplored data source. Since the early 1970s, the Swedish
environmental protection agency has conducted ‘moss’ surveys

with a high spatial resolution across Sweden to examine regional
differences and trends in heavy metal depositions. Moss lead
levels are a good predictor of blood lead levels in children
(Nilsson et al, 2009).

Although there is a consensus on the health impact of high
levels of lead exposure on adult health, the association between
lower levels of lead exposure in childhood and cognitive
development is still under debate.The main reason is that lead
exposure is not randomly distributed across locations.

Lead exposure early in life has significant effects
on future educational attainments and labour
market outcomes

Parents with high incomes or preferences for cleaner air are likely
to sort into areas with better air quality and hence their children
are less likely to be exposed to high levels of lead pollution.
Failing to account for residential sorting of this kind can result in
an overestimated effect of lead exposure on children’s
subsequent outcomes.

To mitigate this concern, my study focuses on children born
between the early 1970s and the mid-1980s.The reason is that
during the 1970s, along with many other developed countries,
Sweden initiated a gradual phase-out of leaded gasoline to
protect the environment and public health.

The main reduction in gasoline lead levels in Sweden occurred
between 1973 and 1981, when the maximum lead level per litre
of gasoline dropped by 79%. Since gasoline lead was the main
source of lead exposure in the general population, children’s
blood lead levels decreased drastically from the 1970s until the
mid-1990s when leaded gasoline was finally banned.

Due to substantial differences in initial lead levels, the phasing
out of leaded gasoline meant that there was substantial variation
across localities in the reduction of lead exposure. My analysis
exploits the differential changes in early childhood lead
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What are the long-run effects of exposure to poor air quality in early life?
Peter Nilsson looks at the later life outcomes of people born in Sweden in
the 1970s, a period in which regulations on leaded gasoline gradually
reduced the lead content in the air and in children’s blood.

exposure for the cohorts born between 1972 and 1984.

| compare changes in the outcomes of children born in
municipalities that experienced large reductions in lead
exposure with changes in the outcomes of children born in
municipalities with only minor changes in air lead levels. By
exploiting these differential changes in exposure across birth
cohorts within the same municipalities, unobserved differences
between the municipalities are taken into account.

My results suggest that low levels of lead exposure early in life
have both statistically significant and economically important
effects on future educational attainments and labour market
outcomes. A key finding is a seemingly nonlinear relationship
between local air lead levels in childhood and long-term
outcomes at the relatively low levels of exposures considered.

Above an estimated municipality average early childhood blood
lead level of 5 microgram/dL, reductions in lead exposure have a
consistently positive and significant impact on long-term
outcomes. Below this level, further reduction no longer seems to
affect adult outcomes in a consistent or significant direction.

Children from poorer families have benefited
relatively more from gasoline lead reductions

The estimated effects imply that by reducing average blood lead
levels between ages 0-3 from 10 microgram to 5 microgram/dL, for
example, high school graduation rates would increase by 2.3% and
earnings at age 30 would increase by approx.0.5-1% on average.

I also find that children from poorer families seem to have
benefited relatively more from the gasoline lead reductions.
Although data constraints prohibit a full differentiation of the
mechanisms behind the differences in socio-economic status, a key
finding is that residential segregation within municipalities (and
thereby potentially differential neighbourhood lead exposure
levels) does not seem to be able entirely to explain the different
effects of lead.

Instead, different avoidance behaviour, differences in sensitivity
to the same levels of exposure or differences in the ability to
compensate for the effects of early lead exposure seem to be
more plausible explanations for the relationship between socio-
economic status and the impact of decreasing lead exposure.

Environmental policies may act as an instrument
of redistribution by improving long-term
outcomes disproportionally for disadvantaged
children

Further analysis will potentially reveal which one of these
pathways matters most. The current results indicate that
environmental policies may be able to reduce the
intergenerational correlation in economic outcomes. They could
potentially function as a redistributive instrument since they
seem to improve long-term outcomes disproportionally among
children of lower socio-economic status.

Peter Nilsson is at the Uppsala Center for Labour Studies,
Department of Economics, Uppsala University.
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The effect of maternal
fasting during pregnancy

Muslim women who are pregnant during the holy month of Ramadan will typically
continue the practice of fasting during daylight hours. Douglas Alimond and
Bhashkar Mazumder investigate the impact on their children - in terms of
birthweight, the likelihood of being a boy or girl, and later life health outcomes.

People’s early childhood environment, including that
experienced before birth, can have permanent effects on their
lives. Recent studies by economists have used external shocks,
such as exposure to famine or infectious disease, to provide
compelling evidence in support of the ‘foetal origins' hypothesis.
An unresolved question is whether more commonly
encountered early life exposures also have significant long-term
effects on health and human capital.

In this study, we consider a common early childhood exposure:
disruptions to the timing of pre-natal nutrition from skipping
meals during pregnancy. Specifically, we consider the effects of
maternal fasting during daylight hours in the month of
Ramadan.Three in four Muslim pregnancies overlap with
Ramadan, and surveys indicate that the majority of pregnant
Muslims observe the fast.

There is currently no consensus on whether pre-natal fasting
harms newborn health. We provide new evidence on the effects
of fasting on birth outcomes and the first evidence of effects
later in life using large sample micro data on Muslims in the
United States, Iraq and Uganda.

Our methodological approach addresses a key flaw in previous
studies of Ramadan fasting and birth outcomes.These
epidemiological studies have compared pregnant women who
fasted to those who did not at a point in time, under the basic
assumption that the decision to fast is exogenous. Instead, we
compare births over many years where Ramadan overlaps with
pregnancy to those where Ramadan does not, and estimate the
effect of Ramadan’s timing.

This approach yields distinct estimates for specific months of
gestation; Muslim births where Ramadan falls in the early post-
natal period serve as the control group. Because Ramadan
follows a lunar calendar, its occurence moves forward by roughly

11 days each year.Thus, we can disentangle the effect of pre-
natal overlap with Ramadan from season of birth, which is also
related to health in adulthood.

Pre-natal exposure to Ramadan results in lower
birthweight, a reduced probability of a male birth
and an increased likelihood of learning
disabilities in adulthood

Using natality data from Michigan, we find that pre-natal
exposure to Ramadan lowers birthweight and reduces gestation
length. Furthermore, the likelihood of a male birth is about 10%
lower when Ramadan falls very early in pregnancy and occurs
during the peak period of daylight fasting hours. Using census
data for the United States, Iraq and Uganda, we find long-term
effects on adult health and some economic outcomes.

We generally find the largest effects on adults when Ramadan
falls early in pregnancy. Rates of adult disability are roughly 20%
higher, with specific mental disabilities showing substantially
larger effects. Our estimates are conservative to the extent that
Ramadan is not universally observed. Importantly, we detect no
corresponding outcome differences when the same design is
applied to non-Muslims.

Our findings are plausible in the context of biomedical research,
where studies have documented that even relatively short fasts
lasting 12 hours result in dramatic changes in the metabolic
biochemical profiles of pregnant mothers.

This article summarises ‘Health Capital and the Prenatal
Environment: The Effect of Maternal Fasting During
Pregnancy’ by Douglas Almond and Bhashkar Mazumder.

Douglas Almond is at Columbia University. Bhashkar
Mazumder is at the Federal Research Bank of Chicago.
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