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Abstract

This paper uses a unique data set to investigate the link between
the pay and performance of school principals. It is frequently argued
that public sector CEOs are paid like bureaucrats with little reward
for good performance. However, this ignores the possibility of implicit
labor market incentives. We show that pay is indeed linked to pub-
licly observable performance measures. Moreover poorly performing
principals face a higher chance of being replaced. These �ndings for
the public sector parallel what has been found by looking at the pay
and performance of private sector CEOs.
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1 Introduction

Finding ways of raising educational standards remains one of the most press-
ing policy agendas around the world. A series of policy initiatives are under
way that change the framework relating to competition and incentives that
a¤ect the delivery of education. The US Charter school movement and the
numerous education initiatives in England under the current Labour govern-
ment are good examples. This high public policy pro�le has spawned a large
body of research which evaluates the impact of such reforms. Some of this
work is concerned with the way in which the development of education sys-
tems and educational policy in the last twenty years or so, including aspects
of increased choice and accountability, has impacted upon the e¢ ciency and
equity of the education sector (see, inter alia, Hoxby, 2003, Heckman and
Krueger, 2004, and Machin and Vignoles, 2005).
One frequently cited factor for improving school performance is encour-

aging stronger leadership from school principals (head teachers). There are
many references to this in the practitioner literature on educational leader-
ship. For example, Harris (2006) suggests in a U.S. context that �A strong,
passionate principal can change a school from a good school to an excellent
school�(page 28). This view has also been expressed by policy thinktanks
such as the UK Policy Exchange who describe the process as �Holding out for
a Hero�(UK Policy Exchange (2007, page 9) and argue that �superheads�
are needed to lead under-performing schools out of failure.
If this view is correct, we should expect schools to seek ways of attracting

and retaining excellent heads. Given that heads are likely to be motivated
agents in the sense of Besley and Ghatak (2005) caring about mission as well
as money, we would expect a combination of pecuniary and non-pecuniary
incentives to be used to do this. This latter point often means giving more
authority to head teachers to manage schools and shape their direction free
from interference by education ministries. But equally some kind of �nancial
rewards may be needed too. Although there is limited �exibility in public
sector labour markets which lack access to stock options and explicit bonus
pay, we would expect whatever instruments are available to be exploited.
The past twenty years have witnessed a big increase in the study of cor-

porate governance and the role of Chief Executive O¢ cers (CEOs) in the
management of �rms (see Jensen and Murphy, 1990, and the review of Mur-
phy, 1999). It is now well understood that even when �rms are subject
to competitive pressures, the structure of governance matters to �rm per-
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formance. There can be little doubt that leadership in the private sector
matters and this shows up in the way in which CEOs are rewarded.
A striking feature of the existing literature is the development of a wide

variety of data sets that are used to look at the way CEOs are remuner-
ated and determinants of CEO turnover. This has been connected to the
performance of the organizations for which they work, with an intention of
developing tests of simple incentive models that have predictions on the way
in which executives are rewarded. The evidence base resulting from this work
now illuminates academic and policy literatures on corporate governance -
see, for example, Murphy (1999), Hall and Leibman (1998) and Bertrand and
Schoar (2003).
The existing empirical literature on CEO pay and performance is almost

exclusively focussed on private �rms. Indeed, there is an implicit assumption
that private sector CEOs should be contrasted with public sector �bureau-
crats�whose pay and performance are not linked. There are a priori grounds
to be suspicious about this claim even though explicit bonus pay is rarely
used. Public sector CEOs are recruited in open competition where recruit-
ment and retention is a vital issue. It is well-known from the classic career
concerns model of Holmstrom (1999) that implicit (market based) incentives
can be important in relating pay and performance. Issues of leadership are
equally important in the public sector, not least because market pressures are
usually much weaker. Yet there is almost no literature amongst economists
on the study of public sector leaders.
Looking at the role and impact of key players in the education sector ties

in well with the recent expansion of work on the economics of education (see
Machin and Vignoles, 2005, or Machin, 2008). This paper takes advantage
of a unique data set to look at these issues. We use a matched data set com-
prising of all high schools and their principals in England (secondary schools
and their head teachers in local language) between 1994 and 2002. The data
set includes the salary paid to each head teacher during this period. We
take advantage of the fact that since 1992 the government published league
tables to publicize the performance of schools on a commonly measurable
basis, essentially scores in nationally administered exams taken at age 16.
This provides a clean measure of school performance that is deemed to be
highly relevant to most parents and school governors. We ask of the data
whether there is a robust link between pay and school performance. We also
investigate determinants of turnover among heads.
The remainder of the paper is organized as follows. In the next section,
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we discuss our theoretical issues as we set out a simple model of learning
in the labor market for head teachers. This motivates our view of the pay-
performance gradient and turnover in the education sector. Section 3 of the
paper describes the data we use, drawing on administrative data on head
teachers in secondary schools in England. Section 4 lays out the empiri-
cal model and presents results that try to evaluate the key predictions and
insights of our theoretical model. Section 5 concludes.

2 Theoretical Issues

In this section we discuss the underlying theoretical reasons to expect a link
between school performance and teacher pay.

2.1 Basic Model

The basic model is based on the career concerns model of Holmstrom (1999),
which was used to look at the pay-performance relationship by Gibbons and
Murphy (1992). However, for simplicity, we abstract from any e¤ort decision
by head teachers and focus purely on screening based on past performance.
Implicitly, therefore, we are appealing to the fact that head teachers are
intrinsically motivated. Head teaching careers last for two periods: We
assume that all head teachers are productive in period one of their careers.
However, there is a probability  that a head will not be productive in period
two. While crude, this allows us to capture in reduced form the possibility
of a career/e¤ort pro�le.1 Over time the market will reward head teachers
based on their revealed performance.
Suppose that head-teachers are matched with a school s in each time

period. Each head teacher is of ability �i which is drawn from a normal
distribution with mean � and variance �2�. All head teachers are ex ante
identical.
The production function for school quality with head teacher i in school

s at date t is:
qist = (�i + "ist) � + �s

1It would be possible to o¤er a micro-foundation for this in terms of e¤ort, in which
a fraction (1� ) of heads are intrinsically motivated and always put in e¤ort while a
fraction  are opportunists who put in no e¤ort in the second phase of their careers.
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where � = 1 if the school head is productive and "ist is an idiosyncratic shock
to head teacher productivity which is normally distributed with mean zero
and variance �2". The variable �s captures variation in school productivity
due to factors such as neighborhood, parental involvement etc. We treat this
as a permanent (non time-varying) e¤ect and assume that the distribution
of school productivity across schools is drawn from a normal distribution
with mean �� and variance �2�. The variables (�i; "ist; �s) are assumed to be
independently distributed over time and across schools/teachers.
Those active in the market for head teachers observe quality at the school

at which the head is working, qist; and the background characteristics of the
school in question, �s. Observing the latter is important since otherwise
the head teacher�s reputation would be built in part on drivers of school
quality rather than their own contribution to school performance. Thus, the
market judgement on the quality of the head will o¤set any performance of
heads due to underlying school quality. Using standard results for normal
distributions, it is straightforward to see that:

E f� : qist; �sg = �+ � (qist � �s) (1)

where

� =
�2�

�2� + �
2
"

is the regression coe¢ cient relating ability on the head teacher speci�c input
to school quality.
In the basic model, suppose that the head teacher is paid their marginal

product based on their expected ability inferred from their performance.
This implies that:

wist =  (�+ � (qist � �s)) :
The parameter  re�ects discounting due to the fact that some head teachers
will become productive in period two of their careers.
This model has the standard empirical implication that performance of

the school and wages should be related. To see this, suppose that we estimate
the following regression linking wages and school performance:

wist = a+ bqist + �ist: (2)
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assuming that �ist is uncorrelated with qist. Then

b̂ =
cov (wist; qist)

var (qist)

= �

�
�2� + �

2
"

�2� + �
2
" + �

2
�

�
= 

�2�
�2� + �

2
" + �

2
�

:

This says that wages and school quality should be positively correlated in so
far as head teacher ability explains school quality. Indeed, �2�

�2�+�
2
"+�

2
�
is the

regression coe¢ cient of teacher ability on school quality. The dependence
of wages on school quality is smaller the more likely it is that head teachers
shirk later in their careers as represented by .

2.2 Incorporating Turnover

In the basic model all head teachers continue to be employed by schools
regardless of their performance earlier in their careers. However, their wages
move up and down over time to re�ect their performance. As we shall see
below, head teachers in our data turnover when school performance is poor.
We now incorporate this into the theoretical analysis.
Suppose now that all head teachers have a reservation wage u which can

be thought of as the wage from working as a rank and �le teacher. We
assume that there is a �xed stock of N schools and a supply of M > N
untried head teachers who can be hired at u and who have expected ability
�. A school can then compare employing an experienced head with ability
level E f� : qist; �sg with going to the pool of new head teachers. Since head
teachers cannot be paid less than u, this implies that only head teachers
with expected ability exceeding � will remain as head teachers. Using (1),
a teacher will therefore stay employed if:

 (�+ � (qist � �s)) > �

or

qist > q̂s = �s +
(1� )�
�

; (3)

i.e. if their school has performed above a threshold level of quality. A higher
value of � lowers the performance threshold as there is a stronger signal
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about teacher ability in good school performance. The threshold is also
decreasing in  �the critical performance threshold is higher when it is more
likely that period two head teachers will be productive. In a multi-period
model we might expect  to fall over time, in which case teachers would be
held to higher standard and turnover (controlling for school performance)
would increase as head teachers age. Observe from (3) that the rule for
retaining head teachers is school speci�c, with the performance threshold
being higher in better quality schools.
Thus the model predicts that the probability of a head teacher who pro-

duces quality qist in a school of type �s being �red is:

1� �
�
qist � �s � (1� )�
� (�2� + �

2
" + �

2
�) 

�
(4)

where � (�) is the distribution function of the standard normal.
We now determine the equilibrium wage of a head teacher with reputation

E f� : qist; �sg in a competitive labour market. Suppose that all schools care
about expected quality net of head teacher wages. This implies that in a
competitive equilibrium, a school must be indi¤erent between hiring a head
teacher of any quality level. Given that a school also has the option of hiring
an inexperienced head, this implies that wages for experienced heads with
E f� : qist; �sg solves:

�s + E f� : qist; �sg = �s + �� u. (5)

On this basis, experienced heads teachers with reputations exceeding � will
earn a premium. Solving (5) implies that the equilibrium wage function will
be:

wist =

�
u+ E (� : qist; �s)� � if E (� : qist; �s) � �
u otherwise.

Now consider what is estimated if we run a regression of the form:

wist = a+ bqist + �ist (6)

assuming once again that �ist is uncorrelated with qist. In this case, the
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regression estimate is:

b̂ =
cov

�
wist; qist : qist � �s + (1�)�

�

�
var (qist)

Pr ob

�
qist � �s +

(1� )�
�

�
(7)

= ��
cov

�
qist � �s; qist : qist � �s + (1�)�

�

�
var (qist)

Pr ob

�
qist � �s +

(1� )�
�

�
=

�

(�2� + �
2
" + �

2
�)

�
var

�
�i + "ist : �i + "ist �

(1� )�
�

��
Pr ob

�
qist � �s +

(1� )�
�

�
= �

� (�2� + �
2
")

(�2� + �
2
" + �

2
�)
�

�
(1� )�

� (�2� + �
2
")

�
=

�2�
(�2� + �

2
" + �

2
�)
�

�
(1� )�
�2�

�
;

where � (z) =
�
1� �(z)

1��(z)

h
�(z)
1��(z) � z

i�
[1� � (z)] 2 [0; 1] using well-known

results for the standard normal distribution.
Comparing the estimates of the wage/school quality gradient with and

without turnover, it is clear that selection will lead to a smaller correlation
between performance and ability, since now poor performance leads to a
head teacher being �red rather than working for a lower wage. This makes
intuitive sense as we have created a wage �oor for poorly performing heads.
In a model where �ring is made more costly, this would tend to reduce the
sensitivity of wages to performance as it would reduce the scope for schools
to reward performance. Thus protection of head teachers would naturally
lead to the standard view of bureaucratic wage determination, in which the
link between wages and performance is low or non-existent.

2.3 Match Speci�c Utility

The basic model above abstracts from the possibility that there are any other
factors beyond head teacher ability which a¤ect exam results and therefore
the allocation of head teachers to schools. However, in practice, other factors
are likely to be important. Schools have many objectives other than success
in exams and head teachers are likely prefer to work in schools where they
are sympathetic to the school ethos.2 Thus we expect there to be an under-
lying matching process which can lead to either a positive or negative wage

2See Besley and Ghatak (2005) for a model along these lines.
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premium depending on the extent of the match speci�c utility. In general,
we can denote this by uist which could, in general, be correlated with �s and
�i. It will enter as an additional error term in the wage equation.
To see how such considerations a¤ect the wage-performance relationship,

we revert to the basic model without turnover. Thus wages are:

wist = �+ � (qist � �s) + uist:

In this case the regression coe¢ cient relating wages to school quality is:

b̂ = 
�2�

�2� + �
2
" + �

2
�

+ �
cov (�s + �i; uist)

�2� + �
2
" + �

2
�

:

This second term represents any correlation between wages and performance
due to how match speci�c utility is correlated with school and head teacher
quality. Failing to account for this could lead us to either under or over-
estimate the �true� wage-school performance gradient. The direction of
this bias, however, is not clear a priori. If good schools are more demand-
ing due to dealing with pushy parents and governors, we might imagine a
positive covariance. However, if being a head-teacher in a good school is
more prestigious and hence commands a lower wage premium, the bias in
the wage-school performance relationship could be negative.
Suppose, however, that we write the match speci�c utility terms as fol-

lows:
uist = �s + �i + �ist;

i.e. where we have decomposed these idiosyncratic wage terms into a set of
school speci�c factors, �s, head-teacher speci�c factors, �i, and an idiosyn-
cratic (white noise) component �ist. Then, incorporating school and head
teacher �xed e¤ects will help to clean out some of the sources of bias that we
might observe in estimating the wage-performance gradient. This turns out
to be important in our empirical analysis and we return to it in discussing
the results below.

3 Data Description

3.1 Data Sources

The data we use is a very rich administrative data source on teachers
in English schools that contribute to the Teachers Pension Scheme, known
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as the Database of Teacher Records (DTR). We look at head teachers in
English state secondary schools (attended by children aged 11 through 16)
over the years 1994-2002.3 There are approximately 4,000 observations on
head teachers per DTR year. We concentrate on head teachers currently in
service.

We need to match DTR data on head teachers to school level data
and to do so we established a school identi�er based on DTR records of the
school establishment number and Local Education Authority code for each
year. This identi�er was used to match in annual school performance tables
statistics, such that our data set encompasses an array of key indicators of
school characteristics. These include measures of pupil performance at the
end of secondary school, total pupil numbers and school types (e.g. whether
community, foundation or voluntary).

In selecting only head teachers from the DTR data set we found
some cases where schools had more than one head teacher observation for
the year. This required us to choose the head teacher we perceived was most
likely to have been in leadership in that year for that school, such that we
had only one head teacher observation per year. Manual selection of the head
teacher observation took place for 2,430 schools and was based on a range of
indicators: salary information (highest salary), tenure (longest tenure), and
last recorded service date.

The data set includes generated variables to indicate head teacher
turnover and employment activity, where the former includes turnover both
within and between the years and the latter establishes the prior employment
status of those head teachers that are not in our sample from the beginning
(1994). Through this we are able to establish promotional activity - that is
whether a current head teacher was promoted from within the same school
or another school and from which teaching level they were promoted �and
which head teachers are entirely new to the profession.

Because we do not end up with matched data on head teachers and
school performance in all years (for a number of reasons like missing perfor-
mance data, a small number of schools merging or closing, and missing head
teacher data) we present results throughout for a balanced panel of 1790

3The way that the head teacher coding variable is collected was changed after 2002,
making it much harder to identify head teachers. This is the reason our sample stops in
2002. This said, we have attempted to extend the sample to 2005 and, when we did so,
obtained similar results, but with a drop o¤ in the number of matched head teachers and
schools. Hence we stick with the 1994 to 2002 sample in this paper.
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schools and for an unbalanced panel, where we specify the need for at least
four continuous time series observations. This unbalanced panel covers 2601
schools over the nine years we study.

3.2 Descriptive Statistics

Some descriptive statistics are given in Table 1. The upper section of
the Table shows descriptives for the unbalanced panel and the lower part
for the balanced panel. Annual means are given for four variables: head
teacher salary; the headline �gure of secondary school performance usually
considered, namely the proportion of students obtaining 5 or more grade A*-
C examination results in the �nal year 11 exams (the General Certi�cate of
Secondary Education, GCSE); the proportion of students getting no GCSE
passes; and the proportion of head teacher turnovers.
Head teacher salaries are set by school governors with reference to the

leadership spines determined by the School Teachers�Review Body. The
salaries are linked to school size groups, but there is also scope for governing
bodies to pay more where necessary to recruit and retain teachers. Thus
schools (and local authorities) do have �exibility to move teachers up the
pay spines and to set a head teacher�s salary above the top of the pay spine.
In fact, looking at our data suggests that in a given year around 20 percent
of heads are above the salary spine one would expect them to be on, showing
scope for incentive payments to be used for heads.
It is worth discussing the school performance measures. The GCSEs are

standardized national exams taken by all pupils in England in the last year
of compulsory schooling at age 16. A GCSE examination mark is deemed
a �pass� if it falls within the grade range A*-G. A grade below a G is a
fail. A �good pass� is in the A*-C grade range and, as already noted, the
government headline �gure measures the proportion of pupils getting �ve or
more of these good passes. A key advantage for our empirical analysis is that
these are well known, publicly available measures of school performance. The
particular measures we use are dictated by their availability in the published
league tables.4

4One should note that, whilst the headline �gure we utilise has been published in
the publically available league tables throughout the time of their existence, there have
been heated debates about: i) the usefulness of league tables; and ii) what are the �right�
measures of performance. Because of this their publication format has evolved over time,
the most notable innovation being the publication of value added numbers in addition to
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The upper section of Table 1 shows the average head teacher annual
salary to be around £ 58,000 in 2002, having risen from just under £ 40,000 in
the �rst year that we consider, 1994. The headline school achievement �gure,
the proportion of children getting 5 or more A*-C GCSEs, rises from .39 in
1994 up to .48 by 2002. The measure of poor performance, the proportion of
pupils with no GCSE passes, also shows measured school performance to be
improving through time, as it falls from .07 to .04 between 1994 and 2002.
Comparing these numbers from the unbalanced panel to the balanced panel
numbers in the lower part of the Table is highly reassuring �the means are
almost identical.

Moving next to consider head teacher turnover, the Table shows that
around one in ten head teachers leave their job in a given year, although there
are some year-to-year �uctuations in the turnover rate. Again the Table
shows a reassuringly similar pattern for the balanced and unbalanced panels
of teachers and schools that we study here.

4 Results

4.1 Method

In this section we use the DTR data to consider the predictions arising from
the model presented in Section 2. We �rst consider the correlation between
head teacher wages and school performance by estimating a pay-performance
equation like those estimated in the sizable literature on CEO pay in the
private sector (for example the empirical analysis of US chief executives by
Jensen and Murphy, 1990).
The estimating equation relates the log of head teacher salary to school

performance between 1994 and 2002. The starting point is simply a regression
on the pooled data of the following form for head teacher i in school s in year
t:

ln (wist) = Dt + bqist + cXst + �ist (8)

where wist is the head teacher�s salary in school s in year t, Dt are a set of
year dummies, qist is school performance, Xst are time-varying school charac-

the headline �gure. These value added numbers were �rst published in 2005, which is after
our estimation period. The other point of relevance is that the league tables are probably
also used more heavily by parents who are more �able�to interpret their meaning.

12



teristics and and �ist is a white noise error term. The year dummies capture
common changes in school performance due to (say) external interventions
to improve quality and head teachers�pay and conditions. The main time
varying characteristic that we include, following the extensive CEO literature
(see the literature survey in Murphy, 1999), is the size of the school.
As we discussed in section 2.3, one concern with estimating (8) is that

there are school characteristics which make teaching in a speci�c school more
or less challenging or pleasant. These are di¢ cult to measure and may be
correlated with �s, which a¤ects school quality. One way to deal with this
is to include school �xed e¤ects Ds and to estimate:

ln (wist) = Dt +Ds + bqist + cXst + �ist (9)

Finally, we allow for the possibility that there are head teacher characteristics
which may be correlated with their ability to generate school quality, making
them attractive to schools and a¤ecting their pay. If these characteristics
are �xed then we can deal with this by including a set of head teacher �xed
e¤ects Di to estimate:

ln (wist) = Dt +Ds +Di + bqist + cXst + �ist: (10)

In this case the e¤ect of school quality on wages is identi�ed from deviations
from school and individual teacher means. The results that follow compare
all three speci�cations that we have discussed here.

4.2 Teacher and School Fixed E¤ects

The nature of our data means that, in an analogous manner to the large
literature on matched worker-�rm data (Abowd and Kramarz, 1999), we can
begin by considering the relative importance of head teacher and school �xed
e¤ects in some basic salary equations. This is a useful descriptive device for
understanding the data and to o¤er a precursor to the more speci�c salary
models we use to test the theoretical model presented above.
To assess the relative importance of the di¤erent �xed e¤ects, we just

carry out a basic variance decomposition type of analysis of log(salary) in
a regression like (9) that, for now, excludes the qist and Xst variables. This
is rather like the exercise undertaken by Bertrand and Schoar (2003) who
focus on the relative importance of individual manager and �rm �xed e¤ects
in explaining �rm performance.
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The results are shown in Table 2, which reports six speci�cations each for
the balanced and unbalanced panels of teachers and schools. The �rst three
speci�cations exclude the year e¤ectsDt , whilst they are included in the �nal
three. The two sets of three speci�cations include only head teacher �xed
e¤ects (columns (1) and (4)), only school �xed e¤ects (columns (2) and (5))
and both (columns (3) and (6)). The results in the Table make it clear that
the there are important head teacher and school �xed e¤ects, as shown by
the F tests of joint signi�cance. Moreover, the contribution of head teacher
�xed e¤ects to the variance of salary is largest.5

From this we conclude that there are signi�cant salary di¤erences be-
tween the head teachers in our sample, over and above the school in which
they work. We next focus on the relationship between salary and school
performance measures.

4.3 Core Results

4.3.1 Pay-Performance Estimates

Table 3 reports estimates of the salary equations (8) through (10). The table
is structured so as to build up from the simplest model (the pooled model,
equation (8)) by adding the various �xed e¤ects and ending up with the
most detailed model incorporating both school and head teacher �xed e¤ects
(equation (10)).
Column (1) of Table 3 reports estimates of the basic pooled model in

(8). This �nds a positive and signi�cant estimate on the headline school
performance measure based on exam scores. This suggests, in line with the
basic idea of the model, that salaries of head teachers are associated with
higher observed school performance, i.e. leaders of better performing schools
are paid more.
Column (2) of Table 3 shows the result of adding a full set of school

�xed e¤ects to the pooled model given in column (1). This speci�cation
studies the relationship between changes in salaries and performance within
schools over time. The positive correlation between salary and performance
observed in columns (1) is con�rmed in this speci�cation although the pay-
for-performance sensitivity, whilst remaining strongly signi�cant, is almost

5See, for example, the R-squared of the regression increasing by more on inclusion of
the head teacher �xed e¤ects.
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halved by the inclusion of the school �xed e¤ects.6

Column (3) of Table 2 adds school size to the column (2) speci�cation. It
shows that school size is also a strong determinant of head teacher salaries.
This is not surprising given that head teacher salary scales are directly linked
to the size of the school that they head up. But it is interesting that the
association with school performance remains positive and signi�cant. Over
and above school size we are able to uncover a signi�cant association between
head teacher salaries and pupil performance. This result also o¤ers an inter-
esting parallel to the private sector CEO literature, where size (in levels and
di¤erenced models) is also a key determinant of compensation and one that
is robust across many studies (Murphy, 1999).
Column (4) further re�nes the school performance measure, by also adding

in a measure of poor performance, namely the proportion of children failing
at GCSE level, i.e. getting no passes whatsoever. The coe¢ cient on this
variable is negative and signi�cant, while the estimated coe¢ cient on the
headline exam score measure remains signi�cant and positive (and of very
similar magnitude). Thus head teachers are rewarded for good performance
relative to the school mean and punished �nancially for poor performance.
The pay-performance gradients are thus statistically signi�cant, showing

that e¤orts to recruit or retain good heads are at work for head teachers.
In terms of magnitudes, model (4) shows a head teacher in a school with
all students getting the headline �gure of 5 or more A*-C GCSEs receives a
pay premium of about 3.2 percent relative to a head in a school where no
students do so and all get at least some passes lower than a C grade, and
a sizable 9.8 percent compared to a school where all students get no GCSE
passes. Of course, this compares salaries in the best performing relative to
the worst performing schools, but the size of the salary gaps is economically
important.
In the �nal three columns of Table 3, (5), (6) and (7), we additionally

include the head teacher �xed e¤ects thereby estimating the most general
model our data permits. The positive salary-performance gradient predicted
by theory remains intact when head teacher �xed e¤ects are included. Head
teacher salaries and school performance do seem to move together, con�rming
the importance of a pay-performance gradient of the kind that has been

6In addition, conditioning on head teacher experience in the teaching profession (i.e.
controlling for date of entry to the profession) leaves these results essentially unchanged.
As the experience variable drops out of the more detailed models that include head teacher
�xed e¤ects, we report results that exclude this experience variable.
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stressed in the literature on private sector CEOs. The 3.2 and 8.9 percent
full range e¤ects for the school �xed e¤ects only models fall a little, but
now become 2.2 and 7.6 percent respectively. Calculating magnitudes more
conservatively, an increase in the headline 5 or more A*-C GCSEs measure
from .4 to .8 (around 2 standard deviations) in the balanced panel results
generates a .8 to 1.2 percent increase in salary. Increasin the no GCSE passes
measure by .1 results in a salary fall of .8 to 1 percent. The e¤ects are thus
quite modest and compared to average salaries are only of the order of a few
hundreds of pounds. This is not surprising in the context of the public sector
labour market we study and, in fact, would probably be counterintuitive were
they much larger. Nonetheless, they still show evidence of incentives at work
for head teachers.
Overall, the empirical results accord well with the theoretical model which

suggests that the pay-performance gradient comes from learning about which
head teachers are e¤ective in delivering school quality. The school and head
teacher �xed e¤ects should go some way towards dealing with match spe-
ci�c factors in pay determination. The fact that the estimated coe¢ cient
on school performance falls when school and head teacher �xed e¤ects are
included suggests that there are omitted school and head teacher characteris-
tics that are positively correlated with one another and hence lead to an up-
ward bias in the pay-performance relationship. In terms of the discussion of
match-speci�c utility in section 2.3, this suggests that cov (�s + �i; uist) > 0,
which would be true, for example, if head teachers get a positive utility level
from working in good schools.
Taken together, the results in Table 3 suggest a statistically signi�cant

and robust pay-performance link for this group of public sector leaders.
While the magnitude of the estimated performance sensitivity is not as large
as one sees in the private sector work, the �nding is somewhat striking in
view of the general assessment that �bureaucrats�ought to be paid �at wage
schedules. However, at another level, the �nding is not very surprising.
Even though the market for head teacher pay is much more regulated than
the market for CEOs in a typical private sector setting, all schools operate
in a labor market where recruitment and retention is important.

4.3.2 Turnover Estimates

We now turn to the determinants of head teacher turnover. In parallel with
the work on private sector CEOs, our model also predicts that we should see
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head teachers in poorly performing schools being more likely to leave. To the
extent that salaries are downwardly rigid, this may be even more important
in public sector settings.
Columns (1) and (2) of Table 4 give the basic empirical �ndings where

the probability of head teacher turnover is related to school performance in
the previous year. The results show a strongly signi�cant negative coe¢ cient
on lagged school performance, con�rming that head teachers are much more
likely to move on from less well performing schools. Both the school per-
formance measures based on exam scores are strongly signi�cant and have
the expected signs. As reported in column (2), this �nding remains the case
when we control for the age of teachers. Thus, head teachers in schools with
lower academic achievement are more likely to leave. This is also consistent
with the salary results above suggesting that salary incentives keep higher
paid teachers in place in better performing schools.
We also consider whether there are age related di¤erences in head teacher

turnover which could be interpreted as variations in  in the theoretical model
varying with age. We investigate this by estimating turnover models for three
age groups: those aged less than 45, those between 45 and 55, and those aged
over 55. The results show that turnover increases signi�cantly more with
age in the oldest group. Moreover, the impact of having a larger fraction of
failing pupils at GCSE level is much larger in this group. However, there is
little variation in the e¤ects of the basic exam performance measure based
on the proportion getting 5 or more grades A* through C in di¤erent age
groups. These results are consistent with  being somewhat higher in the
oldest age group (heads aged over 55).
Taken together these results are consistent with the basic prediction of

the model �that downward wage �exibility of head teachers makes turnover
sensitive to school performance in so far as the latter reveals something about
the quality of the head teacher. This �nding is consistent with the model in
section 2.2 above.

4.4 Robustness

In this section, we discuss a number of additional speci�cations that we ran
in order to assess the robustness of the basic �ndings.
One possible concern with our results is that, even with school and head

teacher �xed e¤ects, we have failed to account fully for match speci�c utility.
An additional way to check for this is to look at the salary paid to a head
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teacher when he/she �rst joins a school so as to determine whether there
is any evidence that good schools pay an ex ante wage premium. This is
investigated in Table 5, columns (1) and (2) which runs a regression of the
salary paid to a head teacher when they are �rst hired by a school on the
latest measure of school performance. The coe¢ cient on the main school
performance measure is estimated to be negative. Thus, if anything, there
is a negative premium to being recruited into a good school.
In column (3) of Table 5, we add the initial salary of a head teacher as an

additional regressor in our pay-performance regression. We �nd that there
is no signi�cant correlation between the initial salary and subsequent salary
after we condition on school �xed e¤ects, even though we continue to get
a signi�cant pay-performance gradient. This makes it less likely that our
results are driven by selection.7 Moreover, this �nding suggests that the
pay-performance gradient that we have uncovered is primarily for retention
rather than recruitment purposes.
Our speci�cation for turnover does take account of heterogeneity in the

rules for turnover at the school level, contrary to what we would expect from
equation (4). We investigate this issue further in Table 6 where we carry
out a strong test and include a set of school �xed e¤ects. As a benchmark,
we include column (2) from Table 4 as column (1) in Table 6. In column (2)
we show the same speci�cation using a linear probability model, where the
results are shown to be both qualitatively and quantitatively similar. We
then report the results from running a linear probability model with school
�xed e¤ects in column (3). This continues to display a strong association
between school performance measures and turnover.

5 Conclusions

This paper has investigated whether public sector CEOs, in the guise of
school principals, are paid for performance. Given the focus on the leader-
ship role of principals in improving school quality, it makes theoretical sense
to believe that they would. Even though they qualify as bureaucrats in the
conventional use of that term, they are recruited and retained in a competi-
tive labor market where there is some �exibility to reward good performance.

7It is interesting to note that there is a positive, signi�cant correlation between current
salary and initial salary if we exclude the school �xed e¤ect from the regression in column
(3).
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Thus, even though the pay-performance gradient may be smaller in the con-
text of schools, the logic of the career concerns approach applies equally well
in this context. In this sense, when it comes to leadership in schools, the class
of public sector CEOs that we have studied are not fundamentally di¤erent
from the private sector CEOs which have been studied previously.
The central results in the paper relate pay to performance and perfor-

mance to turnover. In both cases, the relationship that we �nd is extremely
robust. In particular, it survives the inclusion of both school and individual
head teacher �xed e¤ects. The analysis has taken advantage of a unique
context for studying these issues, which is made possible by being able to
match head teacher salaries to the performance of the schools in which they
work.
The results point towards the importance of recognizing that labour mar-

kets for public sector leaders may play an important role in rewarding per-
formance when organizations have some �exibility to adjust pay for the pur-
poses of recruitment and retention. The debate around public sector reform
has frequently focused too quickly on the role of explicit incentive schemes
for public servants, forgetting that implicit incentives are already working
through the labour market.
There are many further issues that need addressing in the study of public

sector leaders and their role in shaping public organizations. While it may
be true that public sector leaders are more motivated by mission than money,
this does not make money irrelevant, especially in a market context. In the
model that we have put forward, we have abstracted entirely from the e¤ort
inducing role of performance-pay. In future work, it would be interesting
to think of ways to investigate whether the patterns of performance over
the career cycle suggest less slacking towards the career end in line with
models of intrinsic motivation. It would also be interesting to see whether
other aspects of job design such as the autonomy of the head are used as
complementary tools for attracting high quality heads to lead schools.
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Table 1: Descriptive Statistics 
 
 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 
 
A. Unbalanced Panel 
 
 
Average salary (£’000) 

 
39.8 

 

 
41.4 

 
42.6 

 
44.6 

 
46.2 

 
48.2 

 
51.7 

 
55.0 

 
58.1 

Proportion Getting 5 or 
More A*-C GCSE Grades 

.39 .39 .41 .41 .42 .44 .45 .46 .48 

Proportion Getting No 
GCSE Passes 

.07 .07 .07 .07 .05 .05 .05 .04 .04 

Turnover Proportion - .08 .10 .10 .13 .09 .10 .13 .12 
 
Number of Schools 
 

 
2478 

 
2506 

 
2533 

 
2518 

 
2497 

 
2469 

 
2471 

 
2314 

 
2227 

 
B. Balanced Panel 
 
 
Average salary (£’000) 
 

 
39.9 

 
41.5 

 
42.8 

 
44.8 

 
46.4 

 
48.4 

 
51.8 

 
55.2 

 
58.2 

Proportion Getting 5 or 
More A*-C GCSE Grades 

.39 .40 .41 .42 .43 .45 .45 .47 .48 

Proportion Getting No 
GCSE Passes 

.06 .07 .06 .06 .05 .04 .04 .04 .04 

Turnover Proportion - .08 .10 .09 .12 .09 .09 .12 .11 
 
Number of Schools 
 

 
1790 

 
1790 

 
1790 

 
1790 

 
1790 

 
1790 

 
1790 

 
1790 

 
1790 

 
Notes:  Salary data (in £’000s) from Database of Teacher Records; Proportion Getting 5 or More A*-C 
GCSE (General Certificate of Secondary Education) Grades and no GCSE Passes from School 
Performance Tables; Turnovers calculated from Database of Teacher Records.  Overall unbalanced panel 
sample size is 22013, in 2601 schools with at least four continuous time series observations and 4309 head 
teachers between 1994 and 2002.  The balance is: 4 observations – 30 schools;  5 observations – 39 
schools; 6 observations – 69 schools; 7 observations – 210 schools; 8 observations – 463 schools;  9 
observations 1790 schools. 

 22



Table 2: Comparison of Explanatory Power of Teacher and School Fixed  
Effects in Head Teacher Salary Equations, 1994-2002 

 
 

  
Unbalanced Panel  

(2601 Schools, 4309 Head Teachers;  Sample Size = 22013) 
 

 (1) (2) (3) (4) (5) (6) 
       
Head Teacher 
Fixed Effects 

F(4309, 
17704) = 

3.97 
[p = .00] 

No F(4309, 
15103) = 

1.42 
[p = .00] 

F(4309, 
17696) = 

37.38 
[p = .00] 

No F(4309, 
15095) = 

6.28 
[p = .00] 

School Fixed 
Effects 

No F(2601, 
19412) = 

5.29 
[p = .00] 

F(2601, 
15103) = 

1.29 
[p = .00] 

No F(2601, 
19404) = 

29.49 
[p = .00] 

F(2601, 
15095) 
 = 2.14 

[p = .00] 
Year Dummies No No No Yes Yes Yes 
       
R-Squared .491 .415 .584 .950 .900 .964 
       
  

Balanced Panel  
(1790 Schools, 3033 Head Teachers;  Sample Size = 16110) 

 
 (1) (2) (3) (4) (5) (6) 
       
Head Teacher 
Fixed Effects 

F(3033, 
13077) = 

4.11 
[p = .00] 

No F(4309, 
11286) = 

1.28 
[p = .00] 

F(3033, 
13068) = 

46.72 
[p = .00] 

No F(3033, 
11278) = 

6.31 
[p = .00] 

School Fixed 
Effects 

No F(1790, 
14320) = 

5.26 
[p = .00] 

F(2601, 
15103) = 

.88 
[p = 1.00] 

No F(1790, 
14311) = 

35.69 
[p = .00] 

F(1790, 
11278) 
 = 1.54 

[p = .00] 
Year Dummies No No No Yes Yes Yes 
       
R-Squared .488 .397 .551 .959 .911 .967 
       

 
Notes: The dependent variable is log(salary). 
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Table 3: Pay-Performance Regressions For Secondary School Head Teachers, 1994-2002 

 
 

  
Unbalanced Panel  

(2601 Schools, 4309 Head Teachers;  Sample Size = 22013) 
 

 (1) (2) (3) (4) (5) (6) (7) 
 
Proportion Getting 5 or 
More A*-C GCSE Grades 

 
.113 

(.009) 

 
.057 

(.009) 

 
.038 

(.009) 

 
.032 

(.009) 

 
.040 

(.007) 

 
.028 

(.005) 

 
.022 

(.005) 
Log(Number of Pupils in 
School) 

  .141 
(.008) 

.143 
(.008) 

 .145 
(.004) 

.146 
(.008) 

Proportion Getting No 
GCSE Passes 

   -.066 
(.016) 

  -.054 
(.013) 

        
Age and Gender Controls Yes Yes Yes Yes No No No 
School Fixed Effects No Yes Yes Yes Yes Yes Yes 
Head Teacher Fixed Effects No No No No Yes Yes Yes 
Year Dummies Yes Yes Yes Yes Yes Yes Yes 
        
R-Squared .549 .913 .917 .917 .964 .966 .966 
        
  

Balanced Panel  
(1790 Schools, 3033 Head Teachers;  Sample Size = 16110) 

 
 (1) (2) (3) (4) (5) (6) (7) 
 
Proportion Getting 5 or 
More A*-C GCSE Grades 

 
.105 

(.011) 

 
.059 

(.010) 

 
.042 

(.010) 

 
.036 

(.010) 

 
.044 

(.009) 

 
.032 

(.008) 

 
.028 

(.006) 
Log(Number of Pupils in 
School) 

  .135 
(.010) 

.137 
(.009) 

 .144 
(.007) 

.145 
(.005) 

Proportion Getting No 
GCSE Passes 

   -.059 
(.018) 

  -.047 
(.013) 

        
Age and Gender Controls Yes Yes Yes Yes No No No 
School Fixed Effects No Yes Yes Yes Yes Yes Yes 
Head Teacher Fixed Effects No No No No Yes Yes Yes 
Year Dummies Yes Yes Yes Yes Yes Yes Yes 
        
R-Squared .562 .926 .929 .929 .967 .970 .970 
        

 
Notes: The dependent variable is log(salary).  Standard errors (clustered on head teacher id) in parentheses 
for specifications (1) to (4) excluding head teacher fixed effects. Bootstrapped standard errors for 
specifications (5), (6) and (7) including head teacher fixed effects. 
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Table 4:  Head Teacher Turnovers 

 
 

  
Unbalanced Panel  

(2601 Schools, 4130 Head Teachers;  Sample Size = 19287) 
 
 

 (1) (2) (3) (4) (5) 
 All All Age<45 Age≥45 

and 
Age<55 

Age≥55 

 
Proportion Getting 5 or More A*-
C  GCSE Grades (t-1) 

 
-.065 
(.014) 

 
-.102 
(.015) 

 
-.143 
(.037) 

 
-.099 
(.017) 

 
-.123 
(.051) 

Proportion Getting No GCSE 
Passes (t-1) 

.175 
(.049) 

.138 
(.049) 

.080 
(.097) 

.048 
(.052) 

.485 
(.184) 

Age of Head Teacher  .011 
(.001) 

.005 
(.003) 

.003 
(.001) 

.036 
(.003) 

Male Head Teacher  -.010 
(.006) 

-.010 
(.011) 

-.009 
(.006) 

.013 
(.021) 

      
Year Dummies Yes Yes Yes Yes Yes 
      
Sample Size 19287 19287 2202 12785 4300 
      
  

Balanced Panel  
(1790 Schools, 2919 Head Teachers;  Sample Size = 14320) 

 
 (1) (2) (3) (4) (5) 
 All All Age<45 Age≥45 

and 
Age<55 

Age≥55 

      
 
Proportion Getting 5 or More A*-
C  GCSE Grades (t-1) 

 
-.084 
(.017) 

 
-.124 
(.018) 

 
-.113 
(.041) 

 
-.120 
(.019) 

 
-.176 
(.061) 

Proportion Getting No GCSE 
Passes (t-1) 

.120 
(.060) 

.063 
(.060) 

.115 
(.112) 

-.030 
(.063) 

.261 
(.228) 

Age of Head Teacher  .011 
(.001) 

.006 
(.004) 

.003 
(.001) 

.040 
(.004) 

Male Head Teacher -.010 
(.006) 

-.011 
(.007) 

-.014 
(.014) 

-.008 
(.007) 

.005 
(.024) 

      
Year Dummies Yes Yes Yes Yes Yes 
      
Sample Size 14320 14320 1570 9472 3278 

 
 

Notes: The dependent variable is a binary variable indicating head teacher turnover between (t-1) and t. 
Marginal effects from probit models; standard errors (clustered on head teacher id) in parentheses. 
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Table 5: New Head Teacher (First Year in Post) Salary Equations and  
Estimated Panel Models For Sample of New Entrants 

 
 

  
Unbalanced Panel  

(1925 Head Teachers in 2074 Schools) 
 

 Initial Salary in Entry Year Panel Model (Model 
(4) in Table 3 plus 

Initial Salary) 
 (1) (2) (3) 
 
Proportion Getting 5 or More A*-C GCSE Grades 

 
-.048 
(.016) 

 
-.045 
(.016) 

 
.033 

(.016) 
Log(Number of Pupils in School) .206 

(.005) 
.204 

(.005) 
.144 

(.016) 
Proportion Getting No GCSE Passes .050 

(.054) 
.039 

(.054) 
-.063 
(.029) 

Initial Entry Year Log(Salary)   .012 
(.023) 

    
Age and Gender Controls No Yes Yes 
Year Dummies Yes Yes Yes 
School Fixed Effects No No Yes 
    
R-Squared .697 .703 .922 
Sample Size 2074 2074 8229 
  

Balanced Panel  
(1371 Head Teachers in 1435 Schools) 

 
 Initial Salary in Entry Year Panel Model (Model 

(4) in Table 3 plus 
Initial Salary)) 

 (1) (2) (3) 
 
Proportion Getting 5 or More A*-C GCSE Grades 

 
-.060 
(.020) 

 
-.058 
(.020) 

 
.028 

(.017) 
Log(Number of Pupils in School) .213 

(.005) 
.212 

(.005) 
.146 

(.021) 
Proportion Getting No GCSE Passes .003 

(.059) 
.003 

(.059) 
-.056 
(.031) 

Initial Entry Year Log(Salary)   .016 
(.031) 

    
Age and Gender Controls No Yes Yes 
Year Dummies Yes Yes No 
School Fixed Effects No No Yes 
    
R-Squared .742 .745 .929 
Sample Size 1435 1435 5838 

 
Notes: The dependent variable is log(salary).  Standard errors (clustered on head teacher id) in parentheses. 
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Table 6:  Head Teacher Turnovers – Including School Fixed Effects 
 

  
Unbalanced Panel  

(2601 Schools, 4130 Head Teachers;  Sample Size = 19287) 
 

 (1) (2) (3) 
 Model (2) From 

Table 4 – Probit 
Marginal 

Linear 
Probability 

Model 

Linear Probability 
Model With School 

Fixed Effects 
 
Proportion Getting 5 or More A*-
C  GCSE Grades (t-1) 

 
-.102 
(.015) 

 
-.093 
(.015) 

 
-.173 
(.048) 

Proportion Getting No GCSE 
Passes (t-1) 

.138 
(.049) 

.175 
(.057) 

.073 
(.088) 

Age of Head Teacher .011 
(.001) 

.012 
(.001) 

.027 
(.001) 

Male Head Teacher -.010 
(.006) 

-.009 
(.006) 

-.008 
(.021) 

    
Year Dummies Yes Yes Yes 
School Fixed Effects No No Yes 
Sample Size 19287 19287 19287 
    
  

Balanced Panel  
(1790 Schools, 2919 Head Teachers;  Sample Size = 14320) 

 
 (1) (2) (3) 
 Model (2) From 

Table 4 – Probit 
Marginal 

Linear 
Probability 

Model 

Linear Probability 
Model With School 

Fixed Effects 
    
 
Proportion Getting 5 or More A*-
C  GCSE Grades (t-1) 

 
-.124 
(.018) 

 
-.116 
(.018) 

 
-.143 
(.054) 

Proportion Getting No GCSE 
Passes (t-1) 

.063 
(.060) 

.093 
(.070) 

.013 
(.102) 

Age of Head Teacher .011 
(.001) 

.012 
(.001) 

.027 
(.001) 

Male Head Teacher -.011 
(.007) 

-.011 
(.007) 

-.016 
(.024) 

    
Year Dummies Yes Yes Yes 
School Fixed Effects No No Yes 
Sample Size 14320 14320 14320 
    

 
Notes: The dependent variable is a binary variable indicating head teacher turnover between (t-1) and t. 
Marginal effects from probit models; standard errors (clustered on head teacher id) in parentheses. 
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