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Healthy School Meals and Educational Outcomes

Non-technical summary

In many developed countries, children's diet hasrawated tremendously over the last decades;
resulting in significant increases in child obesityut also in important deficiencies in those
nutrients playing an essential role in cognitivevelepment. In 2004, the Celebrity Chef Jamie
Oliver embarked on a large campaign aiming at impigpschool meals in the UK. This paper uses
the unique features of the “Jamie Oliver Feed MadBecampaign to study the effects of healthy
school meals on educational achievements of childre primary school. The Jamie Oliver
campaign introduced drastic changes in the medlereaf in the schools of one borough
(Greenwich), shifting from low-budget processed Iseaigh in saturated fat, salt, and sugar

towards healthier options.

Since school meals were changed in one Local EduncAtea only at first, we can use a difference
in differences approach to identify tbausaleffect of healthy meals on educational performance
More precisely, using pupil and school-level datanf the National Pupil Database (NPD) and
from the School census, we can compare Key statgst2scores results before and after the
campaign, using neighbouring local education aasas control group.

We identify positive effects of the “Feed me Beétmampaign on Key Stage 2 test scores in English
and Sciences. The effects are quite substantialeStimates show that the campaign increased the
percentage of pupils reaching level 4 by 3 to @@etage points in English, and the percentage of
pupils reaching level 5 by 3 to 8 percentage pamiScience. Moreover, we find that a substantial
decrease in absenteeism in Greenwich schools #@iféeicampaign, in particular in “authorised
absences”, which are more likely to be due to sskn(and therefore health). The rate of
absenteeism falls by about .80 percentage poirig;hws about 15% of the average absenteeism

rate in our sample, thus a notable effect.

These effects are particularly noteworthy becabsy measure direct and immediate effects of
improvement in children’s diet on educational aghieents only. There could be additional
benefits (in particular in terms of health), beydhd improvements in educational achievements,
which we are unable to measure because of laclataf dNevertheless, even if we only take these
short-term benefits into account, we find that ¢taenpaign was very cost-effective, with costs and
benefits similar to other policies (such as theaefhcy hour”) implemented in the UK in the

nineties.
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Abstract

This paper uses the “Jamie Oliver Feed Me Bettarigaign to evaluate the
impact of healthy school meals on educational ougx The campaign
introduced drastic changes in the meals offeredh& schools of one
Borough, shifting from low-budget processed meawatrds healthier
options. We evaluate the effect of the campaigreducational outcomes
using a difference in differences approach; conmgakey stage 2 outcomes
in primary schools before and after the reformngsihe neighbouring
Local Education Authorities as a control group. Wifed evidence that
healthy school meals did improve educational outgimn particular in

English and Science.
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“Mens Sana in Corpore Sano”
(A Sound Mind in a Sound Body)
Juvenal (Satire 10.356)

Introduction

Economists have recently pointed at the importasfcearly interventions to affect
later educational outcomes and reduce disparitiesociety (e.g. Heckman (2006)).
One crucial determinant of child developmentigition and diet. In many
developed countries, children's diet has deterdraremendously over the last
decades, with direct consequences on child obesigs and child health. In 2006,
15% of children aged 2 to 10 in the UK were clasdifas “obese”, compared to 10%
only 10 years ado According to the World Health Organization (200&trition is
related to five of the ten leading risks as causelsease burden measured in DALYs
(Disability Adjusted Life Years) in developed coudes i.e. blood pressure,
cholesterol, overweight (obesity), low fruit andye¢able intake, and iron deficiency.
Importantly, poor diet does not only have direagatese effects on child weight and
child health, but also results in significant defiies in those nutrients playing an
essential role in cognitive development (see Lambeéral. (2004)). Indeed, the
evidence shows a significant amidmediateeffect of diet on behaviour, concentration
and cognitive ability (see Sorhaindo and Feins{2006) for a review). For example,
deficiencies in zinc, iodine, iron and folate hdeen found to significantly impair the
cognitive development of school-aged children (Dgt 2000; Bryan et al. (2004),
Pollitt and Gorman (1994)).

Very little is known on the effect of poor diet anademic achievements in developed
countries. There are a number of studies docungntarrelations between
malnutrition and educational outcomes (see Pollitt (1990), Bear (1996),

Alderman et al. (2006)), but most of this liter&uconcentrates on developing

! Source: Health Survey for England, Obesity israef by a body mass index (weight in kg /

(height in m§) higher than 30.)



countries (and therefore on malnourishment ratiem poor eating habits), and few of
them are able to establistcausaleffect, i.e. they do not have a source of exogenou
variation in nutritional habits. This paper uses timique features of the “Jamie Oliver
Feed Me Better” campaign, lead in the UK in 2004H®y celebrity chef Jamie Oliver.
The campaign introduced drastic changes in the syefédred in the schools of one
Borough — Greenwich, shifting from low-budget preged meals, high in saturated
fat, salt, and sugar towards healthier optionsngygiupil and school-level data from
the National Pupil Database (NPD) and from the Stlwensus, we evaluate the
effect of the campaign on educational outcomegimary schools using a difference
in differences approach; comparing educational@mugs (key stage 2 outcomes more
specifically) before and after the reform, usin@ theighbouring Local Education

Authorities as a control group.

School meals are important because they are otteohost obvious instruments for
policy intervention in children’s diet. In the UKl public schools offer school meals
(about 45% of school kids in primary and secondatyols eat school lunches every
day). In addition, school meals are part of a measted program, such that children
from less privileged backgrounds receive schoollsnier free. In 2006, around 18%
of the pupil population was eligible for the frezheol meal prograriHence, school
meals provide a direct way for policy-makers to gioly reduce disparities in diet
between children from more and less privileged a@cionomic backgrounds, which
in turn could contribute to reduce differences du@ational outcomes. Furthermore,
school meals are now more important than in the, gasce children seem to rely
more on food provided at school now than three desago. For example, Anderson,
Butcher and Levine (2003) show that increases itermal employment rates in the
US have been associated with an increase in obaséy, which they attribute partly
to the decrease in the consumption of “home cookeals”. Finally, because children
are not “economic agents” as such — they are ysoatlthe ones taking the decisions
on the food they purchase - the possible relevafgaolicy intervention is greater

than for adults.

See appendix for details of eligibility criteria



We find that the campaign had a positive and dicpnit effect on educational

achievements. Our estimates show that the campagyeased the percentage of
pupils reaching level 4 by 3 to 6 percentage pamtSnglish, and the percentage of
pupils reaching level 5 by 3 to 8 percentage pointScience. We also find that
authorised absences (which are likely to be linkedsickness) drop by 15% on
average. These effects are particularly notewaosthge they only capture direct and
immediate effects of improvement in children’s doet educational achievements.
One could have expected that changing diet habits liong and difficult process,
which would possibly only have effects after a laimge, effects that would be hard to
measure. The fact that we do find short-term edfedirectly on educational

achievements shows that improving school mealsntake an immediate difference

to educational achievements.

The campaign also provides an interesting and enagyportunity to shed some light
on a possiblglaceboeffect, which is usually hard to assess in sostances. We
investigate how test scores changed in the schibatswere mentioned explicitly in
the television program, with the hypothesis thatylbeathese schools were more
vulnerable to a possible placebo effect than adbbools. We actually find a negative
effect for those schools. That is, rather than sitpe placebo effect, it seems that

these schools rather experienced some disruption.

The paper is structured as follows. Section 1 dessrthe background of the “Feed
me Better Campaign”. Section 2 discusses the egigvidence in the literature on
the effects of nutrition on health and educatiomaicomes. Section 3 describes the
sample and data we use in our empirical analysisti@ 4 presents our identification

strategy and the results. Section 5 concludes.

1. Background: School Meals and the Jamie Oliver Gapaign

The celebrity chef Jamie Oliver started the campdigeed me Better” in 2004,

drawing the attention of the media to the poor ifpalf meals offered in schools. His

campaign was documented in a TV programme whichbs@adcast in prime time in



February 2005 on one of the major UK channels (Gaba). The program featured

mainly one school in Greenwich (Kidbrooke secondantyool), which then served as
pilot for the Jamie Oliver “experiment”. The ideasvto drastically change the school
meal menus in schools, starting with this pilotadhin the borough of Greenwich,

and then extending the changes to all schools enbibrough. Figure 1 shows an
example of a weekly menu introduced by Oliver.

The campaign was successful in its implementatinoesthe Council of Greenwich,
in charge of setting the menus for all schoolshef ¢ounty, agreed to adopt the new
“Jamie Oliver” menus and most schools switched fibwir old menus to the new
menus in the school year 2004-2005. The campaigbilised a lot of resources,
involved retraining the cooks (most cooks partitgdato a three-day boot camp

organised by the Chef) and equipping the schodls the appropriate equipment.

In the initial stages, in the pilot school of Kidloke, the healthy meals were being put
along side the original junk food. In most caseitdobn preferred to stick to the junk
food rather than opting for the healthy meals. Wés not the case when the scheme
was rolled out across the borough. In Septembed 20@he start of the autumn term
Jamie hosted an evening for all the head teachenghich they were invited to take
part in the experiment. In the TV programme weraktold how many schools sign
up, they are all offered the opportunity but soroendt choose to participate. The aim
was then to roll the scheme, which completely regdiathe junk food with healthy
alternatives, out in 6 weeks, so it commenced aifistr the half term-October 2004.
The scheme was rolled out gradually across theugtrofive schools at a time. By
February 2005 more than 25 schools had removedpmrtessed foods and
implemented the new menus. The roll out had takaoepfully by September 2005
with 81 of the 88 schools taking part in the scheme

As part of the experiment the council has increabednvestment into school meals:
an initial increase in the school food budget£6£28,850 was agreed in the February
2005 budget going to cover the cost of the extedf $tours that were needed in



preparation of the meal, equipment costs and priomdbd the parents. By September
2007 a total £1.2 million had been invested irostimeals.

The dinner ladies were trained over the half-tereak in a so-called boot camp. The

scheme was temporarily halted in December 2004doigetary concerns, although
this was eventually resolved, the schools hadrid the money themselves if they
went over budget. Greenwich council also agreegubmore funding into school

meals. After the filming of Jamie's School dinnéhe School Food Trust was
established in September 2005 with the remit ofroimg school dinners across the
board. Greenwich had the advantage of being ortheofirst areas to improve their
meals and the standards introduced by the Schoold Frust would have taken time

to take effect.

Despite the initial difficulties of implementatiothe evaluation of the campaign has
been quite positive. The website of the “Heath Edioa Trust” for example mentions

the following reactions: The Head teacher of Kidik® School said, “Because the
children aren’t being stuffed with additives th&yimuch less hyper in the afternoons
now. It hasn’t been an easy transition as gettildgrochildren to embrace change
takes time.”; One classroom teacher commented,ld@&m enjoy the food and talk

about it more than they did in the past. They séerhave more energy and can

concentrate for longer.”

Nutritional analysis

We do have some information on the nutritional eahtof the meals offered to the
children before the changes, although only throtigh TV programme. The Jamie
Oliver team hired nutritionists to analyse the meahd found that the meals
contained no vitamin C at all and contained betw&nhto a %2 of iron of what is
typically recommended in a meal. There is a largdybof evidence in the medical
literature showing the importance of vitamin C iimmunity, from the common cold
(Sasazuki et al (2006), Hemila (1992)) to lung tiorg Schwartz and Weiss(1992))
and on the absorption of iron (Cook et al (19829n, on the other hand, has been

Source: www.greenwich.gov.uk



found to influence cognition and concentration. dli&euss in more detail the findings

of the medical literature in the next section.

2. Related literature

Despite the importance of the subject in the pudtd policy arenas, there is only a
limited number of studies on the causal effecthlofdcen’s diet on health on the one

hand, and educational outcomes on the other.

The medical literature has carried out a numbestudies on the relationship between
diet and behaviour, concentration and education&lomnes. Sorhaindo and Feinstein
(2006) provide a literature review of this liten&u They mention four different
channels through which nutrition may affect edwral outcomes. The first channel
is through physical development. A poor diet leagbddren susceptible to illness
through a poor immune system. Greater illness t®guimore days absent and further
a decrease in teacher contact hours which maytriesal decrease in performance.
The second channel is through cognition and alititponcentrate. Numerous studies
have found that there is a link between diet onéah#ity of children to think and
concentrate. In particular deficiencies in iron ¢eve an impact on the development
of the central nervous system and also cognitidataer life. Sorhaindo and Feinstein
(2006) point out two crucial findings in the exmgistudies. Firstly, good nutrition in
early childhood is important in the cognitive dem@hent for both school-aged and
adolescent children. Secondly, children's acadgraitormance is altered by diet on
aninstantbasis. The third channel mentioned in their revigWwehaviour. There is a
causal link between a deficiency in vitamin B amdhdwvioural problems; particularly
this is related to aggressive behaviour and chammgesrsonality. The research in this
area is more limited. There could also be soctakraction effects through peer effects
within the classroom if it is the case that healtbgd has an impact on behaviour.
Healthy school meals could generate positive eatgres on all children, through
their positive effect on behaviour in the classro&imnally, the last channel mentioned
is though school life and in particular difficuttheol inclusion due to obesity.



Economists have recently devoted more attentioth@odeterminants and effects of
obesity, and child obesity in particular. Andersamd Butcher (2006) review the
literature investigating the possible reasons uUwithgr the rise in child obesity. They
conclude that there does not seem to be one sdejermining factor of the rise,
rather a combination of factors. Interestingly ytli® point at the important changes
in the school environment, such as the availabdftyending machines in schools, as
a possible factor triggering calories intake aneréby obesity. One study they have
carried out (Anderson and Butcher (2005)) link sthéinancial pressures to
availability of junk food in middle and high schephnd estimate that a 10 percentage
point increase in the availability of junk food gues an average increase in BMI of
1 percent, while for adolescents with an overwepgrent the effect is double. Effects
of this size can explain about a quarter of thegase in average BMI of adolescents
over the 1990's. Whitmore (2005) evaluates theat$f of eating school lunches
(from the US based National School Lunch Programghuldhood obesity. She uses
two sources of variations to identify the effecteaiting school lunches on children’s
obesity. First, she exploits within-individual timariation in individual school lunch
participation, and second, she exploits the discorny in eligibility for reduced-price
lunch — available to children from families earnitegs than 185 percent of the
poverty rate — to compare children just above arsd pelow the eligibility cut-off.
She finds that students who eat school lunch areenikely to be obese. She
attributes this effect to the poor nutritional camtt of lunches and concludes that
healthier school meals could reduce child obesity.

There is a limited number of studies studying tlilect of diet on educational

performance, based on interventions in the US.nkiain et al. (2002) and Murphy et
al. (1998) study the effects of an interventionvling free school breakfasts and
found evidence of a positive effect on school penfance. However, the evidence is

limited to small-scale interventions.

A recent study by Figlio and Winicki (2005) findathschools tend to change the
nutritional content of their lunches on test daybey present this as evidence of
strategic behaviour of schools, which seem to ekphe relationship between food

and performance as a way of “gaming” the accoulityalsiystem. Using disaggregate



data from schools in the state of Virginia, theydfthat those schools who are most at
risk of receiving a sanction for not meeting prigficy goals, increase the number of
calories of school lunches on test days. Thisegsaseems to be somewhat effective,
with significant improvements in test scores in Imeatatics and to a lesser extent in
History/Social Sciences. However, they argue tlasé changes are targeted at
immediate and short-lived improvements in perforogarbased on an increase of the
number of calories and glucose intake, rather thadong-term strategy aimed at

providing a healthier and balanced diet to children

3. Data, sample and descriptive statistics

3.1 Data and Sample

We investigate the effect of the campaign on tloetome variables: Educational
outcomes, take-up rates and sickness absenteeism.

For educational outcomes, we chose to concentratgoeyformance in primary
schools for two main reasons: 1) The recent econdierature has pointed to the
importance of interventions in early childhood, @)mary school children are less
likely to have been able to substitute for schoelals by alternative food (such as
buying junk food in neighbouring outlets). We usdaied individual data from the
National Pupil Database (NPD), which matches inftion collected through the
Pupil Level Annual Schools Census (PLASC) to ottea sources such as Key Stage

attainment.

The NPD contains information on key pupil chardstas. These include several
variables such as ethnicity, a low-income marked amformation on Special
Education Needs (SEN), that we have matched witystage 2 attainment records.
Key Stage 2 corresponds to the years 3-7 in Englamdl all pupils take a
standardized test at the end of the Key Stagedar ¥, typically at the age of 11).
The Key Stage 2 test has three main componentdisen§ylaths and Sciences. We
will consider these three components separatelgddition, we use data at the school
level from the School Census provided by the Depant for Children, School and
Families (DCFS).



Second, we investigate the effect of the campamgta&e-up rates of school meals,
for children who are eligible for free school megisovided by the DCSF). There is
no public information available on the take-up rateall children, so this measure is

the closest indicator we have to assess the aefféebhe campaign on take-up.

We concentrate the analysis on the school yeans 8002 to 2007, and exclude the
year 2005 to avoid misclassification problems (gineenus were effectively changed

in the course of the school year 2004-2005)

We use seven neighbouring Local Education Counagesontrols for the analysis.
These LEAs were chosen because of their resembtar@seenwich, on a number of
aggregate statistics on socio-economic charadgteyjssuch as the proportion of
whites, proportion of households living in socialusing and the unemployment rate.
Figure 2 shows the geographical location of the&Ad and Table 1 presents

summary neighbourhood statistics of these LEAs.

3.2 Descriptive statistics

Table 2 compares control and treatment schools onumber of observable
characteristics, as well as educational outcomefré and after the campaign.
Although we have chosen the control LEAs for tr@milarities with Greenwich,

there are a number of notable differences wortimtpw out. The percentage of non
white pupils is substantially higher in Greenwidian in the control areas. The
reverse is true for the percentage of pupils spegknglish as their first language. On
the other hand, indicators of social deprivation¢chs as the Income Deprivation
Affecting Children Index and the percentage of pupligible for free school meals
are comparable in the treatment and control groumpportantly for our analysis,

these indicators are quite similar before and alftercampaign.

Turning to educational outcomes, we find that modicators do increase between
2004 and 2006, both in the treatment schools an@reenwich. There is a slight

relative improvement in performance in Greenwickomparison to other LEASs.



We now turn to a more detailed empirical analysis.

4. Analysis

4.1 Empirical strategy

We follow closely Machin and McNally (2008) in thstructure of the empirical
analysis. We consider two different specificatioasfirst specification based on a
difference-in-differences approach and a secondcifsgeion using propensity

matching techniques.

For the difference-in-differences approach, wenestie the following model:

Yisit = o + p Greenwich+y Greenwiclt Post-200%+ 6Xist + AZgt + m; Ty + pit + gist

Where Y denotes the outcome variable for pupih schools in LEA | in year t;
Greenwich is a dummy variable equal to 1 for theAldf Greenwich and O for the
seven neighbouring LEAS; Post-2005 is a dummy bériaqual to 1 for school years
2004-05, 2005-06 and 2006-07 and 0 for school y2@02-03, 2003-04X is a vector
of pupil characteristics/ is a vector of school characteristics; T is adeyearly
dummies; anctis; is an error term. In addition to the Machin andNddy (2008)
specification, we also allow for LEA specific trenftaptured by the parameters

y is our main coefficient of interest. It shows h@upil performance changed in
Greenwich schools in comparison to other LEAshé tampaign had a positive effect

on diet and performance, we should find a positvefficient.

As in Machin and McNally (2008), we also estimate eqjuation including school
fixed effects. The effect of Greenwich is captulgdthese school fixed effects, but

we still can estimate the effect of the campaign (

For the matched difference-in-difference approaeh fallow the basic method of
Heckman, Ichimura and Todd (1997), where we eséntla¢ propensity scores and
then trim the sample based on the common suppodxtbude poorly matched

schools. We use a sample of selected matched schwmsihg propensity score

10



matching techniques on the 2003/2004, pre-policta,darhe propensity score
distribution and probit model used to generate theein the appendix.

4.2 Results

a) Effect on educational outcomes

We first study the effect of the campaign on scHewkl outcomes, more precisely,
on the percentage of pupils reaching (1) level 3nore, (2) level 4 or more or (3)

level 5 in english, maths and science respectively.

We present two sets of results. First, we presesults based on school-level data,
that is, where we aggregated test scores at tteoklgdvel, and introduce controls for
school characteristics and school fixed effectsco8d, we present results using
individual pupil data, controlling for individual upil characteristics and school

characteristics.

The results for the different specifications aresginted in Tables 4-7.

We find that Key stage 2 results are significamthproved, specifically in English

and Science. We find a significant effect of thiiaction dummy on the percentage
of pupils reaching level 4 in English and on thecpatage of people reaching level 5
in Science. The effects are quite substantial:rigli&h, our estimates vary between 3
and 6 percentage points; and for science, our atsnvary between 3 and 8

percentage points.

Free school meal status

So far we have included all pupils in the analyslswever, only part of them has
been truly treated, those who actually eat schosdlsn We do not have individual
information about who is eating school meals anad whnot. The only information
we have is whether the pupil is eligible for fresh@ol meals. One could argue that
“free school meals” pupils are more likely to hdeen treated than the other pupils.
However, we cannot be sure that the change irhdiebeen most significant for these

pupils in comparison to others. Thus, we shouladreful with the interpretation of

11



the results. Table 7 reports regression resultscas the sample of free school meal
children only. We find that most of the positivegraficant effects decrease or
disappear entirely. Thus, we fail to find eviderntbat the campaign specifically
helped those children who benefit from free scho@als. This result may seem
counter-intuitive, as the FSM pupils should preshbimde the most likely pupils in
the school to be eating the meals. One possibtg stdhat FSM pupils are those for
which the change has been to most difficult to enmnt, since these pupils were
probably eating the “unhealthy” meals on a dailgiband would therefore maybe be
the most put off by the change in menus. Anecdetatlence (from the TV
programme) suggests that some children refusedatahe healthy meals, which
would probably have harmed cognitive performanceentiban eating anything albeit

something of little nutritional value.

Placebo effect

One concern is that the campaign affected eduadtiontcomes not through the
improvement in diet, but simply through a “placedftect”. Indeed, the schools were
very well aware they were part of a “pilot experntie It could be that the effect we
measure is a placebo effect rather than an adtieat ef the reform.

We should note that any reform of this kind, ttretwhere one group of people is
treated and another is not, is potentially subjedhis placebo effect. In contrast to
experiments in pure sciences, it is virtually ingibke to think of a way of
administering a placebo treatment to a control groAny change in policy could
affect outcomes simply because those who are tréaew they are treated. There is
usually no way researchers can be sure that tketdffey estimate is truly due to the

change in policy rather than a placebo effect.

Our setting, nonetheless, provides us scope tciigate the placebo effect to some
extent. As the campaign was part of a program lwastcbn one of the major channels
in the UK, we have good reasons to believe thatessamools were probably more
subject to a possible placebo effect than othepsneSof the treated schools were
explicitly mentioned in the program, such that ooald expect that for those schools,

the “placebo-effect” could be stronger than oth&¥e have extended the empirical

12



analysis to allow for this possibility. We addediateraction term for those schools
that were explicitly mentioned during the programté that some of them were just

very briefly mentioned, there was no filming ondtion).

We present the results in Table 8 for English, Maihd Science respectively. The
results are quite striking. The evidence pointthadirection of a “disruption effect”
rather than a positive placebo effect. In the cdsmaths, we find that the interaction
coefficient is significant and negative, while wimdf no positive effect of the
campaign overall. For English and Science, theracteon dummy is in most cases
negative but is not significant. We conclude tiha&t positive effects we have reported

earlier are unlikely to be due to a placebo effect.

Additional evidence on this disruption is that th@rere many initial problems in the
schools that took on the scheme early on. Furtigethe programme was rolled out a
food week was introduced, hence those later schooldd have had this and the
early schools were treated with just a change @& rifenus with little additional
support. Further, there were tasting sessionshimparents that did not occur in the
earlier schools.

The TV schools were among the earliest to change thenus. These schools also
changed their menus before the additional fundihgpproximately £600,000 was
agreed in the budget, hence they would have hadwver the cost of the changes, for
example the additional kitchen staff hours neededptepare the new menus,
especially in the beginning from their existing gats which would have resulted in
less inputs in other areas, i.e. books and oth@petent. This could also explain why

those TV schools seem to perform so badly.

Heterogenous effects

We also investigated whether the reform affectegilpudifferently according to
gender, race and statement of special educatieed.nThe results are presented in
Table 9. We find no clear evidence of heterogenefiests. Girls seem to have been

more affected, but we cannot reject that the eféécthe reform was identical across

13



gender. Thus, we cannot conclude that the refofetiaid some students more than
others, except according to their free school medls (cfr. discussion above).

b) Effect on take-up rates

We now examine the effect of the campaign on tke-te rates of free school meals.
We do not have information on whether children itideed eat the food or not (the
anecdotal information we have points that, indedddren were far from enthusiastic
at the beginning but did adjust relatively quickbythe new menus), nor do we have
information on the overall take-up rates of schlwwiches. We do have, however,
detailed information at the school level on thecpatage of children taking up free

school meals (conditional on eligibility).

Changes in take-up rates are important to lookeatiise, obviously, falling take-up
rates would jeopardise the success of the camp@igihe other hand, it could be that
improvements in the quality of the food encouragieetup, which is known to be

relatively low in the UK}

We report the results in Table 12. We find no entideof a change in take-up rates.

Figures 5 and 6 show the evolution of eligibilitpdatake-up rates of free school
meals in each LEA. There is no obvious differeneevMeen Greenwich and the other
LEAs. Hence, we conclude that the campaign hasaffetted take-up rates of free
school meals. Obviously, this does not mean thatetihas been no change in the
actual consumption of school meals. As we discussetier, the change in menus
had not been implemented easily and some childene veluctant to accept the new
menus. If that is the case, that means that tlextsfive have identified are a lower

bound on the long-term effect of healthy meals.

4 A related literature (references...) points at fmesstigma effects associated with the take-

up of free school meals. It is for example commmactice to give free school meal children special
tokens or allocate a separate cashier for them.

14



c) Effects on absenteeism

We now turn to the effects of campaign on absesiteeiVe have information at the
school level on the percentage of authorised aralithorised absences. Authorised
absences are those that are formally pre-authobgeithe school, thus likely to be

linked with sickness. Table 11 shows the resultsthf DD analysis, both on

authorised an unauthorised absences. We find atasuias negative effect on

authorised absences; the rate of absenteeism tsopdout .80 percentage points,
which corresponds to 15% of the average rate cdrdbsism. On the other hand, we
do not find a significant effect on unauthorisedeatres.

The fall in absenteeism could in itself drive paftthe improvement in educational
outcomes, although obviously only a small part lné fpopulation of pupils has
presumably been affected by this fall. In Table @2, compare the results we have
presented earlier (in column 4 of Tables 4, 5 apdvigh results controlling for

authorised absenteeism at the school level. We thad the coefficients reported
earlier remain very similar. Thus, the effects auational achievements are not
driven by the change in absenteeism. However,utdcbe that for those children for
whom absenteeism does change, the improvement uoagdnal achievements is
more substantial than for the others. Unfortunatelg are unable to identify those

children in the pupil-level data.

d) Costs and benefits

Unfortunately we do not have individual or schamdl information about health
outcomes, so our estimates probably provide onlpvweer bound on the overall
benefits of the program. It is likely that childierhealth improved as well, which
could also have long-lasting consequences for liidren involved not only through
improved educational achievements, but also ingesfrtheir life expectancy, quality
of life, and productive capacity on the labour netrkWe can only provide an
estimate of the long-term benefits accrued throdwgtter learning and better
educational achievements. The effects we have ifeghtare comparable in
magnitude to those estimates by Machin and McNal8) for the “Literacy Hour”.

The “Literacy Hour” was a reform implemented in thiaeties in the UK to raise
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standards of literacy in schools by improving theldy of teaching through more
focused literacy instruction and effective classnamanagement. They found that the
reform increased the proportion of pupils reachlegel 4 or more in reading
increased by 3.2 percentage points, an effect ganjlar to the effect we have

estimated.

They calculated the overall benefit in terms otifetlabour market earnings using the
British Cohort Study, that includes informationwages at age 30 and reading scores
at age 10. They estimate the overall benefit ofréferm to be betweefi75.40 and
£196.32 (depending on the specification) per anramd,assuming a discount rate of 3%
and a labour market participation of 45 years (betw20 and 65) implies an overall
lifetime benefit between £2103 and £5,476.

It is worthwhile discussing not only the benefifstioe programs, but also the costs.
As we have mentioned earlier, the campaign leagubstantial increases in costs in
terms of retraining the cooking staff, refurbishikigchens, and even the food costs
have increased slightly as well. By September 280 council of Greenwich alone
had invested £1.2 million in the campaign. About028® school children in the
county benefited from the healthy school mealss tlie cost per pupil was around
£43. The largest proportion of these costs wasadiheests (refurbishing kitchens,
retraining staff), such that in the long-term, tbag-term cost per pupil should be
substantially lower. There is therefore no douldt tthe campaign provides large

benefits in comparison to its costs per pupil.

5. Conclusion

This paper exploits the unique features of the fi@afliver Feed Me Better”

campaign, lead in 2004 by the celebrity chef Jablieer in the UK, to evaluate the
impact of healthy school meals on educational auen

Since the meals were introduced in one Local Eduta#rea only at first, we can use

a difference in differences approach to identifg tausaleffect of healthy meals on

educational performance.
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Using pupil and school level data, we evaluateetifiect of the reform on educational
performance in primary schools, more precisely,compare Key stage 2 test scores
results before and after the campaign, using neigtibg local education areas as a

control group.

We identify positive effects of the “Feed me Bet@ampaign” on Key Stage 2 test
scores in English and Sciences. The effects ate gubstantial: our estimates show
that the campaign increased the percentage of oupdching level 4 by 3 to 6
percentage points in English, and the percentagmipils reaching level 5 by 3 to 8
percentage points in Science. Also, we find thatrtiie of absenteeism falls by about

.80 percentage point, which is about 15% of theagyerate of absenteeism.

One drawback of our analysis is that we have littteormation on the health
outcomes of children, as well as whether childretualy ate the meals or not. The
anecdotal evidence suggests that some childrerdfduhard to adjust to the new
healthy menus. Our results show that test scodeaatimprove for children eligible
for free school meals (and therefore from relayivielss privileged socio-economic
backgrounds), which were probably the ones who weremost used to the previous
processed food and for whom it was the most diffiboi adjust. In this light, the
positive results we identify could be a lower bouwnml the long-term effects of a

change in school meals.
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Appendix
Free school meals eligibility criteria:

Parents do not have to pay for school luncheslf teceive any of the following:
Income Support.

Income-based Jobseeker's Allowance.

Support under Part VI of the Immigration and Asyléat 1999.

Child Tax Credit, provided they are not entitledwrking Tax Credit and have an
Annual income (as assessed by HM Revenue & Custéhat) does not exceed
£15,575.

The Guarantee element of State Pension Credit.
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TABLES AND FIGURES

Figure 1: Sample of Jamie Oliver menus

* = Meat Option

** = Fish Option

V = Vegetarian Option

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
WEEK 1 * Proper Sausages * Chicken & Mushroom * Roast Beef * Lamb & Vegetable Pie * BBQ Chicken
Creamy Mash Casserole Roast Potatoes, Green Beans Veggie Mince Pie (v) Cheese Flan (v)
Peas & Sweetcorn * Chilli Con Carne & Gravy ** Creamy Coconut Fish Jacket Wedges
Bread & ! Savoury Rice & Salad - New Potatoes Salad
Salad Mexican Bean Wrap (v) . Mushroom & Lentil Bake (v) Broccoli »
Bar Cheesy Leek Pasta (v) WVegetable Chow Mein (v) Roast Potatoes & Green . * Cottage Pie
Everyday Peas & Sweetcorn S&:Lifid Be:ns Creamed Rice Pudding Seasonalxeqetahle
Sa&d Fruit Crumble & Custard ** Tuna Jacket Potato Fresh Fruit &
Vanilla Sponge & Custard Green Beans Custard

source: www.greenwich.gov.uk

L]
Fresh Fruit Platter & Custard

Figure 2: Local education authorities in the Londonarea

HERTFORDSHIRE
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Figure 3 :Propensity scores for Greenwich (1) and dh-Greenwich (0) Schools
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Figure 4: Free School Meal Eligibility (by LEA)

% of pupils eligible for Free School Meals
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Figure 5: Free School Meal Take Up

% of pupils eligible for Free School Meals
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Table 1: Neighbourhood statistics

Greenwi Barking Lambeth Wands Southwa Lewisham Newham Tower
ch and worth  rk Hamlets
Dagenha
m
Proportion | 77.1% 85.2% 62.4% 78.0% 63.0% 65.9% 39.4% 51.4%
of whites
Long-term | 1.9% 1.4% 2.0% 1.1% 2.1% 1.9% 2.1% 2.2%
unemploym
ent raté
Social 39.5% 37.1% 41.4% 23.0% 53.4% 35.6% 36.5% 52.5%
housing
Rate of 20.2% 23.9% 16.8% 13.9% 19.7% 19.2% 21.2% 11.9%
obesity
Free School| 36.4% 25.3% 39.0% 32.4% 37.8% 29.2% 37.9% 55.0%
meals
Eligility *

Source: Office for National Statistics (Neighbourhod statistics)' Obesity rates among adults (obesity is such thabily
mass index > 20), survey from 2003-2005People aged 16-74: Economically active: Unemploy¢Bersons, census
April 2001), * Percentage of households living in housing rented the Local area council (Census 2001 Percentage of
pupils eligible for free school meals (School Censi2004)

Table 2: Control and treatment schools — Summary stistics
(Standard deviations in parentheses)

Non-Greenwich Greenwich
2004 2006 2004 2006
Average no. of pupils 341.43 302.6 308.4 278.74
(156.75) (134.51) (115.65) (107.33)
% of pupils eligible for Free School Meals 39.84 40.44 36.44 35.59
(15.54) (15.58) (16.5) (15.66)
% of pupils female 48.2 47.95 47.56 47.25
(7.14) (7.72) (9.4) (9.29)
% of pupils with some special need 25.42 27.92 27.88 30.93
(20.13) (19.81) (20.02) (20.02)
% of pupils with statement of special need 7.4 7.36 6.16 6.88
(22.48) (22.18) (20.34) (20.45)
% of pupils non-white 68.74 70.66 40.07 44,08
(18.23) (17.75) (19.48) (20.71)
& of pupils who have English as a first Language 51.11 49.42 75.21 70.42

(26.56) (26.46)
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Average IDACP score

% Faith School

English: Proportion attaining level 3 and above

English: Proportion attaining level 4 and above

English: Proportion attaining level 5 and above

Maths: Proportion attaining level 3 and above

Maths: Proportion attaining level 4 and above

Maths: Proportion attaining level 5 and above

Science: Proportion attaining level 3 and above

Science: Proportion attaining level 4 and above

Science: Proportion attaining level 5 and above

Pupil Teacher Ratio

Pupil Staff Ratio

Authorised Absence (% half days missed)

Unauthorised Absence (% half days missed)

45.15
(10.65)
26.21
(44.04)
87.11
(18.09)
70.48
(20.16)
21.71
(14.94)
87.3
(18.16)
68.53
(19.16)
26.44
(13.43)
87.83
(18.22)
77.18
(19.83)
32.99
(18.53)
21.87
(6.05)
10.83
(3.03)
4.79
(1.13)
1.05

(1.04)

45
(10.67)
26.21
(44.04)
89.43
(17.58)
73.88
(19.85)
26.16
(16.41)
89.33
(17.47)
71.06
(19.2)
27.59
(13.76)
89.76
(17.56)
78.93
(19.89)
35.5
(17.98)
20.38
(5.26)
9.81
(2.68)
5.06
(1.13)
1.08
(0.92)

39.67
(10.49)
23.94
(42.98)
86.93
(18.13)
68.72
(19.76)
20.88
(15.1)
87.39
(17.76)
68.3
(17.83)
25.88
(13.73)
88.24
(17.7)
76.54
(19.33)
31.63
(17.63)
21.43
(5.44)
12.29
(3.34)
5.42
(1.08)
1.24
(1.13)

38.94
(9.92)
23.94
(42.98)
89.71
(15.12)
73.61
(16.64)
26.51
(14.24)
89.75
(15.17)
72.13
(17.83)
29.59
(14.2)
90.64
(14.98)
80
(17.16)
37.86
(18.91)
20.5
(4.98)
11
(2.92)
5.31
(1.15)
1.27
(0.96)

5

Income Deprivation Affecting Children Index shows he percentage of children in each
SOA (Super Output Area) that live in families thatare income deprived(ie, in receipt of Income

Support, Income based Jobseeker's Allowance, WorkgFamilies' Tax Credit or Disabled
Person's Tax Credit below a given threshold), DCSF)
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Table 3: Probability of Treatment (Greenwich=1)

Coefficient s.e.

English: Proportion attaining level 4 and above -0.309 (2.478)
Maths: Proportion attaining level 4 and above 0.617 (2.419)
Science: Proportion attaining level 4 and above -0.878 (2.442)
English: Proportion with no level due to absenasdplication -6.794 (12.53)
Science: Proportion with no level due to absensefafilication 16.91 (9.425)
Maths: Proportion with no level due to absenceftjiiaation -21.79 (12.43)
Percentile English score: 1st quartile -0.0477 (0.0411)
Percentile Maths score: 1st quartile -0.0118 (0.0279)
Percentile Science score: 1st quartile 0.0144 (0.0476)
Percentile English score: 2nd quartile 0.0296 (0.0486)
Percentile Maths score: 2nd quartile 0.0255 (0.0359)
Percentile Science score: 2nd quartile 0.00924 (0.0566)
Percentile English score: 3rd quartile -0.0364 (0.0397)
Percentile Maths score: 3rd quartile 0.0656 (0.0310)
Percentile Science score: 3rd quartile -0.102 (0.0585)
% of pupils eligible for Free School Meals 1.486 (1.499)
% of pupils female 5.033 (3.767)
Average idaci score -1.014 (1.785)
% of pupils with English as a first language -0.515 (0.884)
% of pupils non-white -5.361 (0.986)
% of pupils with Special Educational Needs, noestagnt 1.435 (1.785)
% of pupils with Special Educational Needs, wititastment 7.605 (7.583)
Faith School 0.607 (0.333)
Pupil Teacher Ratio -0.0467 (0.0349)
Pupils Staff Ratio 0.243 (0.0682)
Authorised Absence 0.280 (0.122)
Unauthorised Absence 0.247 (0.137)
Observations 354

Notes: Probit model; Coefficients and Standardrsrreported, weighted by number of pupils in each

school. All explanatory variables are 2003/2004osttevel variables
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Table 4 : Effect on educational outcomes — Engliskey Stage 2 results

() () Q) (4) )
% Level 3 and above
Greenwich*Post 2005 2.749 2.042 -0.327 0.350 0.479
(3.385) (1.905) (1.682) (1.659) (2.024)
% Level 4 and above
Greenwich*Post 2005 5.974 5.895** 3.805 4.,533* 5.535*
(3.670) (2.574) (2.517) (2.541) (3.236)
% Level 5 and above
Greenwich*Post 2005 4,132 3.804 3.431 2.717 3.326
(3.305) (3.289) (3.207) (3.288) (4.422)
Observations 1994 1991 1994 1991 1188
Number of Schools 416 415 239
School Controls No Yes No Yes Yes
School Fixed Effects No No Yes Yes Yes
Matching No No No No Yes

Note: Standard errors in parentheses (clusteretiyol). *** p<0.01, ** p<0.05, * p<0.1. Controls
include: % with free school meal eligibility; % bir % require special needs, with and with-out
statement, % of different ethnicities , % Englishedfirst language, average Income Deprivation
Affecting Children Index (idaci), faith school iraditor. All regressions contain specific LEA trends
and year dummies. Control LEAs include: Southwagkyisham, Tower Hamlets, Newham and
Lambeth.
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Table 5: Effect on educational outcomes — Maths Ke$tage 2 results

1) (@) ®) (4) (®)

% Level 3 and above
Greenwich*Post 2005 2.369 1.756 -0.710 0.325 0.303
(3.348) (1.806) (1.767) (1.725) (2.033)

% Level 4 and above
Greenwich*Post 2005 4.278 4.028 2.467 2.467 3.227

(3.764) (2.986) (2.905) (2.926) (3.480)

% Level 5 and above

Greenwich*Post 2005 2.924 3.173 2.281 2.196 2.905
(2.931) (2.908) (2.775) (2.826) (3.258)
Observations 1994 1991 1994 1991 1188
Number of Schools 416 415 239
School Controls No Yes No Yes Yes
School Fixed Effects No No Yes Yes Yes
Matching No No No No Yes

See notes for table 4.
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Table 6: Effect on educational outcomes — Sciencesi{ Stage 2 results

@)

(2)

®3)

(4)

®)

% Level 3 and above

Greenwich*Post 2005 1.997 1.389 -1.100 -0.197 -0.222
(3.289) (1.686) (1.606) (1.580) (1.887)
% Level 4 and above
Greenwich*Post 2005 4.769 4.360 2.435 3.000 4,564
(3.973) (2.959) (2.841) (2.852) (3.549)
% Level 5 and above
Greenwich*Post 2005 7.578** 7.534** 6.737* 6.067* 3.143
(3.779) (3.791) (3.605) (3.666) (4.212)
Observations 1994 1991 1994 1991 1188
Number of Schools 416 415 239
School Controls No Yes No Yes Yes
School Fixed Effects No No Yes Yes Yes
Matching No No No No Yes

See notes to table 4.
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Table 7 : Effect on educational outcomes — Pupil lvel Data

All pupils Free school meals pupils
Percentile Score Q) (2) 3) (4)
English
Greenwich*Post 2005 4.667** 2.844 1.080 -4.028
(2.301) (2.767) (3.209) (3.873)
Observations 62771 50091 25379 19838
Number of Schools 402 310 402 310
Maths
Greenwich*Post 2005  1.713 2.038 -1.689 -3.931
(2.249) (2.847) (3.088) (3.863)
Observations 63804 50889 25968 20271
Number of Schools 403 310 402 310
Science
Greenwich*Post 2005  3.917 2.353 0.489 -2.418
(2.635) (3.158) (3.317) (3.873)
Observations 64587 51512 26430 20649
Number of Schools 404 310 404 310
Individual & School Yes Yes Yes Yes
Controls
School Fixed Effects Yes Yes Yes Yes
Matching No Yes No Yes

Note: Standard errors in parentheses (clusterestiyol). *** p<0.01, ** p<0.05, * p<0.1. Individual
controls include: free school meal eligibility, gkm, some special needs requirement, special needs
statement, ethnicity, English as a first langudgeome Deprivation Affecting Children Index score
(idaci), month of birth dummies. School controlslirde: % with free school meal eligibility; % girls
% require special needs, with and with-out statan®érof different ethnicities , % English as affirs
language, average Income Deprivation Affecting @eih Index (idaci), faith school indicator. All
regressions contain specific LEA trends and yeanrdies. Control LEAs include: Southwark,

Lewisham, Tower Hamlets, Newham and Lambeth.
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Table 8: Effect on educational outcomes —Key Staderesults

School-level data

English Math Science
@) ) 3 4 (5) (6)
% Level 3 and above
Greenwich*Post 2005 0.277 0.0219 0.300 0.262 -0.205 -0.0262
(1.686) (1.925) (1.752) (2.059) (1.607)(1.824)
TV*Post 2005 0.733 0.564 0.250 0.371 0.0810 0.586
(1.806) (1.519) (1.826) (1.862) (1.420)1.392)
% Level 4 and above
Greenwich*Post 2005 4.636* 3.440 3.109 1.804 3.085 1.513
(2.603) (2.973) (3.014) (3.694)  (2.939)(3.444)
TV*Post 2005 -1.038 -2.438  -6.440* -7.036*  -0.843 1.031
(3.093) (3.295) (3.854) (4.050) (2.606)(2.999)
% Level 5 and above
Greenwich*Post 2005 2.651 1.279 3.293 4.324 6.615* 2.581
(3.331) (4.125) (2.845) (3.293) (3.864)(4.383)
TV*Post 2005 0.659 -1.665 -11.00*** -17.41** -5502 -5.649
(2.135) (2.605) (3.841) (3.165) (5.772)7.226)
Observations 1991 1594 1991 1594 1991 1594
Number of Schools 415 321 415 321 415 321
School Controls Yes Yes Yes Yes Yes Yes
School Fixed Effects  Yes Yes Yes Yes Yes Yes
Matching No Yes No Yes No Yes

See notes to table 4.
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Table 9: Effect on educational outcomes — Differems across gender, race

and special educational need

English Maths Science
1) ) 3 4) (®) (6)
Gender
Greenwich*Post 3.416 1.617 0.338 0.00622 2.244 0.448
2005*Boys
(2.909) (3.612) (2.628) (3.338) (3.116) (3.834)
Greenwich*Post  5.,733** 3.643 2.981 3.986 5.520* 4.090
2005*Girls
(2.415) (2.819) (2.568) (3.164) (2.878) (3.331)
P Value of testof no 0.1621 0.1630 0.6835 0.8026 0.2501 0.5596
difference
Race
Greenwich*Post 3.729 3.832 3.871 5.348* 6.270** 4,903
2005*white
(2.603) (3.301) (2.560) (3.181) (2.660) (3.183)
Greenwich*Post  5.663* 2.386 -0.631 -0.691 2.093 1.045
2005*non-white
(2.906) (3.130) (3.043) (3.455) (3.776) (4.299)
P Value of testof no 0.1169 0.0411 0.3535 0.5895 0.3497 0.2240
difference
Special educational
need
Greenwich*Post  4.837** 2.907 1.897 2.124 3.732 2.033
2005*no statement
(2.319) (2.796) (2.275) (2.884) (2.665) (3.215)
Greenwich*Post -7.419 4,155 -5.722 6.451 12.17 21.06**
2005*statement
(10.58) (12.08) (9.257) (10.35) (8.758) (9.225)
P Value of test of no 0.5277 0.6081 0.5910 0.7163 0.6659 0.8537
difference
Individual & School Yes Yes Yes Yes Yes Yes
Controls
School Fixed Effects Yes Yes Yes Yes Yes Yes
Matching No Yes No Yes No Yes
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Table 10: Effect on educational outcomes — Free Sabl Meal Take up Rates

1) () ®3)

(4)

(®)

% FSM Takeup rate

Greenwich*Post 2005 0.470 0.614 -0.210 -0.379 0.129
(1.553) (1.331) (1.249) (1.146) (1.251)
Observations 2034 2033 2034 2033 1456
Schools 421 421 292
% FSM Eligibility
Greenwich*Post 2005 -1.100 0.182 -1.305 -0.217 -1.068***
(2.537) (0.460) (1.328) (0.436) (0.381)
Observations 2040 2039 2040 2039 1456
Schools 421 421 292
School Controls No Yes No Yes Yes
School Fixed Effects No No Yes Yes Yes
Matching No No No No Yes

See notes to table 4.

33



Table 11: Effect on Absenteeism

@ ) 3) 4) ®)
Authorised
Absenteeism
Greenwich*Post 2005 -0.821***  -0.867***  -0.852***  -0.782*** -0.409
(0.260) (0.275) (0.260) (0.273) (0.339)
Observations 1859 1853 1859 1853 1184
Schools 381 380 239
Unauthorised
Absenteeism
Greenwich*Post 2005 -0.299 -0.434* -0.299 -0.404 -0.0485
(0.256) (0.250) (0.250) (0.261) (0.289)
Observations 1783 1777 1783 1777 1157
Schools 380 379 239
Total Absenteeism
Greenwich*Post 2005 -1.101***  -1.254%* .1 149%* .1 201*** -0.484
(0.347) (0.357) (0.341) (0.365) (0.399)
Observations 1783 1777 1783 1777 1157
Schools 380 379 239
School Controls No Yes No Yes Yes
School Fixed Effects No No Yes Yes Yes
Matching No No No No Yes
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Table 12 — Effect on Educational Outcomes controltig for absenteeism

English Maths Science
No controls  Controlling  No controls  Controlling No controls  Controlling
for for authorised for for authorised for for authorised
absenteeism absenteeism absenteeism absenteeism absenteeism absenteeism
rate rate rate
% Level 3 and above 0.350 0.369 0.325 0.432 -0.197 -0.174
Greenwich*Post 2005 (1.659) (1.693) (1.725) (1.640) (1.580) (1.524)
% Level 4 and above 4.533* 4.597* 2.467 3.247 3.000 4,135
Greenwich*Post 2005 (2.541) (2.706) (2.926) (2.953) (2.852) (2.964)
% Level 5 and above 2.717 2.722 2.196 2.715 6.067* 6.881*
Greenwich*Post 2005 (3.288) (3.566) (2.826) (3.062) (3.666) (3.950)
Observations 1991 1848 1991 1848 1991 1848
Number of Schools 415 380 415 380 415 380
School Controls Yes Yes Yes Yes Yes Yes
School Fixed Effects Yes Yes Yes Yes Yes Yes
Matching No No No No No No
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