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“Incentives do matter, for better of for worse”
(Prendergast 1999)

Introduction
Seniority typically benefits teachers (at a given level) in two ways: it increases their pay
and reduces the risk of being laid-off. One can wonder whether such incentives
effectively contribute to the supply, quality and motivation of teachers. Many other
incentive schemes are conceivable, and indeed are already used in both the private sector
and the education sector in some countries.
This thesis aims to draw conclusions about the possibilities and effects of
different incentives for teachers in secondary education. Each chapter is a study that
focuses on a particular aspect of incentives for teachers. The first is a review of the
literature, followed by an international comparison of teacher incentives in practice. The
remaining studies look at the impact of incentives on the hours of work, the level of
sickness absenteeism and the job mobility of teachers. These issues also refer to policy
discussions about school accountability and performance related pay, which currently
take place in many Western countries. Although there is an increasing amount of research
on worker incentives, it has seldom been applied to the education sector. Furthermore
research in this field in the Netherlands has been scarce. This thesis aims to provide some
empirical analyses in this field.
The first chapter provides a survey of the literature. In this chapter the suitability of
different criteria for teacher compensation is explored. It starts with a review of incentive
theory and its implications for compensation schemes in general, building on the
personnel economics literature. The rest of this chapter focuses on the empirical literature
regarding the incentives for teachers in secondary education. Performance related pay and
other pay criteria for teachers are discussed. Next, the relationship between teacher
training and teacher quality is assessed, as well as the impact of pay and other labor
market factors on teacher quality.
In the second chapter international experiences with different forms of teacher
compensation are investigated. It provides an extensive institutional comparison of
teacher salary systems in seven Western countries: France, Germany (NorthrineWestphalia), the Netherlands, the United States (Texas), Australia (New South Wales),
England and Sweden. As the international mobility of teachers is rather limited, it is not
very informative to compare teacher earnings between countries directly. Instead, the
earnings of teachers are compared to the earnings of other higher educated employees in
each country. Finally, the employment conditions of teachers are set against indicators of
the quality and supply of teachers in each country.
The third chapter shows the results of an empirical analysis of the working hours
of teachers in Dutch secondary education. As a lot of teachers work part-time, increasing
11
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the number of hours worked by existing teachers may provide an alternative to the
recruitment of new teachers to combat teacher shortages. This makes it interesting to
estimate the effect of teachers’ net marginal wages on their number of hours worked,
controlling for the endogeneity of wages and virtual income. In addition, the effect of a
general wage increase on the number of hours worked is simulated.
Chapter 4 investigates teacher sickness absenteeism in Dutch secondary
education. As the incentives for schools to prevent teacher absenteeism are largely the
same across Dutch secondary schools, one would expect variations in absenteeism levels
to be mainly due to differences in individual incentives. The central question in this
chapter is therefore whether teacher incentives, such as the risk of dismissal and
opportunities for promotion, have an impact on absenteeism. Teacher and school
characteristics as well as the clustering of teachers in schools are taken into account.
Chapter 5 looks at school performance measurement and teacher mobility in the
Netherlands. The goal of this chapter is to establish whether performance indicators have
an impact on the mobility behavior of teachers in the Netherlands. If this is the case, it
may have important consequences for school quality. Ideally, indicators provide schools
with the right incentives to improve their performance. However, if the indicators do not
reflect true school quality, they could be counter-productive in the sense that teachers
may move to the allegedly best schools and keep them at the top, whereas schools most
in need of improvement stay at the bottom. For this reason this study looks at the stability
of school performance indicators over time, as well as the impact of these indicators and
pupil characteristics on the mobility of teachers. Finally, chapter 6 concludes with the
main findings of the different studies.
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1 Incentives for teachers: a literature review
1.1 Introduction
In recent years economic research has shown a growing interest in issues surrounding
education and teachers. From a theoretical point of view, this is likely to be due to the
increasing interest in principal-agent theory, which focuses on incentives. Because there
are no automatic incentives like those present in the private sector, incentives in the
public sector have in particular received a lot of attention. This theoretical interest has
coincided with the desire of policy makers to provide teachers and schools with better
incentives, which in turn has provided economists with opportunities to test some of their
hypotheses empirically.
This chapter applies the principal-agent theory to the incentives for teachers. The
principal-agent theory has been the standard theory in economics to study agency
relationships since a pioneering article by Ross (1973). Agency theory describes the
relationship between a principal (employer) and an agent (worker). The principal wants
the agent to perform a task. It is generally assumed that the agent is effort-averse and that
the effort is unobservable for the principal (or involves costly monitoring). Principalagent theory simplifies the bargaining process between the two parties, by assuming that
the principal offers a contract, which the agent can either accept or reject, without any
further bargaining.
Section 1.2 provides a review of incentive theory, and its implications for (teacher)
compensation schemes, building on the personnel economics literature. What kind of pay
criteria is possible and what kind of effects do they generate? The following pay criteria
are discussed: performance related pay, relative compensation, team compensation, fixed
pay and work-life incentives. The empirical literature regarding the use of these different
payment schemes for teachers is also discussed.
Section 1.3 of this chapter focuses on the relationship between teacher training
and teacher quality, whereas section 1.4 looks at the impact of teacher pay and other
labor market factors on teacher quality.

1.2 Pay criteria
In order to reward the agent, different types of payment can be used. First, pay can be
directly tied to some output-based measure of performance. In this way the agent has a
direct incentive to increase output. When it is hard to measure absolute performance
13
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directly, it may still be possible to measure performance relative to some standard, and to
motivate employees by relative compensation. For instance, by rewarding the best
employees through promotions. Alternatively, if group performance can be measured, but
individual contributions cannot, team compensation may be an option.
When performance cannot be measured at all, employees can be paid on the basis
of their input, with a fixed wage for each hour of work. Finally, this can be combined
with work-life incentives by increasing hourly wages with years of experience. All these
different pay criteria will be discussed below.
Although the pay criteria are discussed separately, they can of course be
combined, as they often are. Even in sectors where performance related pay is common
practice, it generally constitutes only part of the wage while the remainder is more or less
fixed. In this way, the incentives are weakened but they can also be more balanced, for
instance when individual and group performance are rewarded simultaneously.
The main difference between the economic agency theory and standard psychological
theories is that the economic approach focuses on monetary incentives in explaining
behavior. It assumes that employees maximize the difference between benefits (pay) and
costs (effort) of working, regardless whether this happens implicitly or explicitly.
Economic incentives often prove to be powerful in the explanation of human behavior.
Nevertheless, a narrow economic view of human behavior may sometimes limit the
understanding of incentives, as non-pecuniary incentives may also play an important role
(Fehr & Falk 2002). With this limitation in mind, this survey takes a closer look at the
economic literature on the incentives for employees, with a particular focus on the
incentives for teachers.
1.2.1 Performance related pay (payment by output)
Performance related pay means that (part of) a worker’s compensation is tied to some
output-based measure of performance. To induce the agent to put forward effort, the
principal may offer a linear wage contract where pay is a function of a piece rate and the
number of pieces produced (output). Such a piece rate scheme can be described using the
following model, which is based on Lazear (1995).
[1.1] Pay

= α + βq

Where q is output and α and β are compensation parameters to be chosen by the employer,
with output depending on effort (e) and random factors or measurement error (v):
q =e+v

14
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The variance in the amount of measurement error indicates the risk involved in effort. If
this noise is zero, then the effort is always fully rewarded in output. When random factors
play a role, output may be higher or lower than justified by effort. The worker chooses e
(effort, i.e. hours of work) at a level, which maximizes the expected value of pay minus the
costs of effort C(e):1
[1.2] Max E {α + β (e + v)} − C (e) ,
e

With first-order condition:
[1.3] C ' (e) = β

and second-order condition C" (e) > 0 . As a result effort (hours of work) increases with β
(piece rate), reaching the optimum where the piece rate is equal to the marginal cost of
effort.
The firm maximizes the expected value of production minus the wage it has to pay
the worker:
[1.4] Max E(q) - (α + βe) or Max e - (α + βe)
α ,β

α ,β

under the restriction that the worker is willing to take the job, therefore pay has to be at least
equal to the costs of effort, whereas the firm does not want to pay more:
[1.5] α + βe = C (e)
Substitution of [1.5] in [1.4] yields:
[1.6] Max e - C(e)
α ,β

with first-order condition
[1.7]

∂
∂e
= {1 − C ' (e)}
=0
∂β
∂β

The other first-order condition is redundant as ∂e / ∂α = 0 . Equations [1.3] and [1.7] imply
that the firm will choose β=1, to induce the worker to set the marginal cost of effort equal to
1

The worker dislikes effort, given by the cost of effort function C(e) with C’>0 and C”>0. Therefore the
costs of effort rise increasingly with effort, implying finite effort levels.
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the marginal social value of effort. The worker chooses the optimum value of effort
according to [1.3]. The size of α then follows from [1.5].
Lazear’s model described above assumes that the agent is risk neutral. When the agent is
risk-averse, a higher piece rate β creates stronger incentives but also imposes more risk
on the agent. When β = 0 the worker is fully insured, but has no incentive. The other
extreme, β = 1 provides full incentives but offers no insurance at all. A piece rate of β=1 is
also referred to as a ‘franchise-contract’, where the agent pays the principal a fixed amount α, independent of the result, and may keep the full output in return. Depending on the level
of risk-aversion and the risk v related to effort, the optimum piece rate lies somewhere
between 0 and 1.
When output can be easily measured, piece rates can be very effective. Lazear (2000)
shows that introduction of a piece rate scheme in a large auto glass company has led to a
44% increase in productivity. Half of this effect is a pure incentive effect, in the sense
that a given worker is 22% more productive. The remaining gain in productivity can be
attributed to sorting, as the firm succeeds in attracting and retaining more productive
workers on average.
Nevertheless, this result does not imply that switching to piecework is always
profitable. Only 3.3% of US workers aged 25-33 reports to receive piece rate pay, and
this share is lower in sectors where output is more difficult to measure (Lazear 2000). Of
course, principals could relate piece rates to alternative indicators of performance, but
this may lead to distorted incentives: “it is no use creating strong incentives for the wrong
actions”, therefore “weak incentives may be more efficient than strong but dysfunctional
incentives” (Gibbons 1998).
Prendergast (1999) provides numerous examples of strategic behavior as a result
of incentives. For instance surgeons in New York receive a penalty if their mortality rates
exceed a certain threshold. In response, they take less risky cases when they approach this
threshold. Another example is cream skimming by training agencies that are rewarded on
their success in placing trainees in jobs.
In short, the empirical evidence suggests that employers get what they pay for.
This may indeed increase productivity, but in more complex situations it may have
undesired side effects.
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Performance related pay and the measurement of teacher performance
The first problem with objective performance measurement in education is that education
serves multiple goals. For example Dixit (2000) includes the teaching of basic skills,
fostering emotional and physical growth of children, preparing students for work, life and
society, helping pupils from disadvantaged backgrounds, providing an environment free
from drugs and violence. Although these goals are not mutually exclusive, at least to some
extent they have to compete with each other for limited resources. Even if the goals are
clear, it can be difficult to measure pupil results and even more difficult to determine the
school’s contribution (“value added”) towards achieving them.
For instance there is no linear relationship between test scores (the most widely used
indicator of school performance) and the future income of pupils. This means that average
improvement in test scores is not a valid indicator for school performance, if future income
is considered as the relevant outcome. In order to rank schools according to their value
added, the relevant outcome has to be a linear function of test scores. A similar requirement
has to be fulfilled if the future educational attainment, the type of occupation, the quality of
life or the progress of disadvantaged groups is regarded as relevant (Cawley et al. 1998).
Moreover, according to Dixit (2000) determination of the relevant outcome is
difficult given that education serves multiple principals: parents, children, teachers,
taxpayers, employers etc. Another characteristic of education that makes it different from
the private sector is the lack of competition. Employees in education may also differ from
private sector employees in the sense that they are more likely to be intrinsically
motivated, as for instance a survey among Dutch teacher training students reported
(Hofman et al. 2002) Also in other countries many students have chosen teaching training
for idealistic reasons or because they enjoy working with children (see for instance
Kyriacou et al. 1999).
As a result Dixit (2000) suggests that:
• Powerful incentives based on one-dimensional performance measures are likely to
fail.
• Effectiveness of competition is limited because private providers face similar
difficulties in coping with multiple tasks and principals.
• Implicit incentives, especially career concerns can be useful; teachers should be able
to achieve higher salary and status as teachers without having to become
administrators.
• Evaluation by immediate supervisors can be useful, as they can take into account
dimensions that are not verifiable.
• Incentives for supervisors should be determined simultaneously with those for
teachers, to take into account the problems of the hierarchical relationship.
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•
•

Complementary (not substitute) activities should be grouped together, for instance
teaching pupils of similar ability.
More attention should be given to idealism and intrinsic motivation when recruiting
teachers, because this can alleviate incentive problems later.

Another problem indicated by Todd & Wolpin (2003) is that pupil development is a
cumulative process that depends on pupil ability and the inputs of both parents and schools.
Data on all these past and present inputs and pupil ability would be needed in order to
analyze cognitive achievement of pupils, but some of this information is likely to be
missing.
For example, in an experimental setting, the estimated impact of class size reduction
on achievement refers to a total policy effect, which hides two underlying effects: a direct
effect of class size reduction and an indirect effect of changing inputs as a result of the class
size reduction. These indirect effects occur for instance when parents react to smaller classes
by spending less (or more) time teaching their children at home.
Murnane (1996) refers to the absence of merit pay (and the failure of most merit pay plans)
in education as evidence that performance related pay for teachers does not work. The costs
may simply exceed the benefits. On the other hand Ballou (2001) points to the fact that
merit pay is much more common in non-religious private schools than in public schools.
This could mean that specific circumstances in public education, notably the opposition of
teacher unions, also play a role in the failure of merit pay plans.
Eberts et al. (2002) provide a case study of a natural experiment of merit pay in a US
county where one high school piloted a merit pay system that rewarded student retention
and student evaluation of teachers while another comparable high school maintained a
traditional compensation system. The merit pay system consisted of a retention bonus of
around 12.5% if at least 80% of the initial students were still in class by the end of the
quarter and a performance bonus of about 5% (as well as a 10% increase of their retention
bonus) if the average rating of a teacher in a student evaluation was 4.65 or higher on a 5point scale, for all of their classes over one year. In case of maximum bonuses, teachers
could increase their annual base salary of $23,000 by around $4,500.
This merit pay system indeed reduced dropout, but at the expense of passing rates.
Furthermore daily attendance and grade point average remained virtually unchanged.
Although this case study has to be interpreted with care, the results seem to confirm Dixit’s
claim that incentives in education may produce unintended and misdirected results. As he
also suggests, the use of implicit incentives like relative compensation may be more
appropriate.
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1.2.2 Relative compensation
When absolute performance is difficult to measure, but comparison of performance relative
to some standard or some other individual or group is possible, employees can be motivated
by relative compensation. For example by rewarding the best workers with promotions, and
subsequent higher salaries. This can be illustrated using a simple model of a rank-order
tournament from Lazear & Rosen (1981), which can also be found in Lazear (1995).
Workers j and k compete with each other for promotion, the winner receives wage W1 and
the loser receives wage W2. Their output qi depends on effort (ei) and a random factor (vi),
i=j,k:

[2.1] qi = ei + vi
Each worker maximizes his future wage minus his costs of effort:
[2.2] Max W1 P + W2 (1 - P) - C(e i )
ei

where P is the probability of winning the contest. The probability that j defeats k is given by
[2.3] P = Pr(e j + v j > ek + v k ) = Pr(e j − ek > v k − v j ) = G (e j − ek )
Where G is the distribution function on the random variable v k − v j . Both j and k choose ej
and ek respectively to maximize [2.2]. This implies the following first-order and secondorder conditions:
[2.4] (W1 − W2 )
and (W1 − W2 )

∂P
− C ' ( ei ) = 0
∂ei

∂2P
− C " ( ei ) < 0
∂ei2

Under the Nash-Cournot assumption that each worker takes the optimum effort of the other
as given in determining his investment. It then follows from [2.3] that for worker j
[2.5]

∂P ∂G (e j − ek )
= g (e j − e k )
=
∂e j
∂e j

substitution of [2.5] into [2.4] gives j’s reaction function
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[2.6] (W1 − W2 ) g (e j − ek ) − C ' (e j ) = 0
This reaction function is assumed to be symmetrical for worker k. This also implies that
given the existence of a Nash equilibrium, ej = ek and P = G (0) = ½, which means that the
result is purely random in equilibrium. Therefore [2.6] can be reduced to:
[2.7] C ' (ei ) = (W1 − W2 ) g (0)
Implying that the workers’ effort increases with the spread between the winning and the
losing wage (W1-W2), and decreases with the importance of random factors (when random
factors are important density g(0) is small). It is easy to understand that the worker does not
have an incentive to work hard when the wages are equal or when the outcome entirely
depends on random factors.
The firm wants to maximize expected profit per worker:
[2.8] Max e W1 ,W2

W1 + W2
2

subject to the condition that workers must be paid enough to apply for the job. As a result:
[2.9]

W1 + W2
= C (e )
2

After substitution of [2.9] into [2.8] the maximization problem becomes
[2.10] Max e - C(e)
W1 ,W2

with first-order conditions:
[2.11]

and

∂
∂e
= (1 − C ' (e))
=0
∂W1
∂W1

∂
∂e
= (1 − C ' (e))
=0
∂W2
∂W2
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Solving [2.11] yields C’(e) = 1. This corresponds to the efficiency condition from [1.7] for
the piece rate scheme. Therefore tournaments are just as efficient in providing incentives as
pay that is directly related to individual output. From [2.11] the optimal level of effort can
be determined, and substitution into [2.9] provides the required average wage to attract
workers to the firm. Finally, substitute C’(e)=1 into [2.7] to obtain the wage spread:
[2.12] W1 − W2 =

1
g (0)

W1 and W2 result from simultaneously solving equations [2.12] and [2.9]. The optimal wage
spread varies inversely with g(0), to offset changes in random factors. In order to motivate
workers the wage spread has to be large when noise is important (i.e. g(0) is small) and
small when random factors are not important (Lazear & Rosen 1981, Lazear 1995).
Studies of different professions, ranging from golfers to farmers, find empirical support for
the hypotheses that effort increases with the wage spread or the size of the tournament prize
(Prendergast 1999).
Further, using Australian manufacturing data, Drago & Garvey (1998) find
empirical evidence that strong promotion incentives increase individual efforts at the
expense of help efforts. In that respect, team compensation may provide an interesting
alternative.
Relative compensation for teachers
When relative compensation is applied to teaching, it suggests that the wage spread
should be large if random factors play an important role in the performance ranking of
teachers (or schools). According to Hanushek (1986) school principals seem to be able to
identify good teachers when nothing is at stake, even though they only have a limited view
of what happens inside a classroom. However, whether they would make such judgments if
their evaluations mattered is unknown. To avoid randomness or other irrelevant factors to
play an important role, this kind of subjective assessment of teachers would at least require a
costly formal assessment procedure.
Relative compensation further requires that there are enough possibilities for
internal mobility. Schools tend to be very flat organizations with only a few managing
positions. Furthermore, good managers may not always be good teachers or vice versa.
On the other hand, a school may also have a hierarchical system of functions performing
similar activities. In fact, a number of countries have attempted to create career ladders for
teachers by introducing junior and senior teaching posts etc. However, like the merit pay
initiatives mentioned above most of these systems have failed.
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For example, in the early 1990s, Australia introduced the post of Advanced Skills
Teacher (AST), with the explicit intention of keeping excellent teachers in the classroom
by offering them better rewards. In practice, promotion often took place without a strict
performance appraisal. For instance in Victoria 93% of all AST-candidates was promoted
to AST 1, because no quota had been fixed. As the AST-allowances were unlimitedly
provided by the state, the school-based selection panels had no incentive for a rigorous
selection process. As a result AST received the nickname “Automatically Selected
Teachers”.
Other states like New South Wales (NSW), imposed a quota for the number of
ASTs. In NSW this quota was set at 30% in 1992 and increased to 45% in 1995.
However as a result of the more rigorous selection process in these states a lot of teachers
felt the benefits (wage spread) of becoming an AST did not outweigh the costs of
obtaining AST status. The teacher union also perceived the quotas as unfair. Furthermore,
although the AST-program was meant to reward good teachers who stayed in the
classroom, in practice advanced skills teachers in New South Wales ended up with more
administrative tasks. Finally, this has led to the abolition of the scheme in most
Australian states (Ingvarsson & Chadbourne 1997).
Recently, Lavy (2002b) evaluated an experiment with a rank-order tournament for
teachers of English, Hebrew and mathematics in Israel, which rewarded teachers with pay
bonuses for improvements in their pupils’ exam performance. Teachers whose pupil
performance was above the predicted performance at both passing rate and mean score
received a substantial reward ranging from $1,750 up to $7,500 (25% of the average
annual teacher wage). Teachers could win an award for each class they taught and indeed
16 teachers won more than one award. In the end almost half (302 out of 629) of all
teachers qualified for a bonus.
Using three alternative identification strategies (a natural experiment stemming
from measurement error in the assignment variable, a regression discontinuity method
and propensity score matching), Lavy consistently finds a significant positive effect of
these performance incentives on student achievement in English and Math. The program
is very cost-effective compared to other experiments with monetary and non-pecuniary
interventions, and Lavy does not find evidence of any negative spillover effects on
untreated subjects.
As this experiment was abandoned after one year, the question remains whether
these effects are stable over time or just a temporary “Hawthorne” effect of the
experiment. For instance, teachers can be expected to respond strategically by selecting
pupils for certain classes. In addition, although no spillover effects are found for other
subjects, teaching to the test may still take place within a subject.
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1.2.3 Team compensation
When individual performance cannot be measured, but group performance can, team
compensation might be an alternative. Team compensation could be an effective
motivator in small groups where co-operation is important. However, when teams get
large group incentives are likely to fall victim to free riding. Kandel & Lazear (1992)
provide a simple model of free riding in the case of team production, where output f(E) is
a function of each worker’s effort ei and the number of workers N. Each worker wants to
maximize:

[3.1] Max
ei

f(E)
- C(e i )
N

with first-order conditions
[3.2]

f i (E)
- C' (e i ) = 0
N

To achieve efficiency total surplus has to be maximized:
N

[3.3] Max f(E) - ∑ C(e i )
e1 ,e2 ,...,e N

i =1

with first-order conditions
[3.4] f i (E) - C' (e i ) = 0 ∀ i
For N=1 the solutions E’ for [3.2] and E* for [3.4] are the same, but E* exceeds E’ when
N>1. Therefore the chosen level of effort by the worker in a partnership is lower than the
efficient level.
The free-rider problem could partly be solved by the introduction of peer pressure P as a
decreasing function of effort ei (∂P / ∂ei < 0) . The worker’s maximization problem then
becomes:
[3.5] Max
ei

f(E)
- C(e i ) - P(e i , e j ,..., e N )
N
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with first-order condition
[3.6]

∂f / ∂ei
∂P
=0
− C1 −
∂ei
N

Because ∂P / ∂ei < 0 the equilibrium level of effort Ê from [3.6] exceeds the level E’ of
[3.2]. To avoid costs associated with peer pressure, workers will put forward more effort.
Although peer pressure ensures higher effort, peer pressure does not guarantee higher utility,
because peer pressure in itself entails a cost.
For peer pressure to be an effective incentive, two conditions have to be met. First, other
workers must be affected by the effort of an individual worker. Second, co-workers must
have the ability to exert pressure on this colleague. Therefore both profit sharing and a way
of exerting pressure are necessary
Kandel & Lazear (1992) distinguish internal and external (observable) peer pressure.
An example of internal pressure is guilt, whereas shame is a form of external pressure. Guilt
can be more effective, especially when the effort of workers is not easily observable, but it
may require more investment in empathy with fellow workers. Furthermore as workers are
more likely to empathize with direct colleagues performing similar tasks it seems most
effective in small teams or homogeneous organizations, where workers share the same
culture.
A group norm may serve as a trigger for peer pressure, with co-workers penalizing
individual workers when they produce less than the group norm. Establishment of a higher
effort level then requires negative deviations from the norm to be more heavily punished.
Another way of creating external peer pressure is mutual monitoring by workers
(Kandel & Lazear 1992). In order for mutual monitoring to be effective, work teams have to
be small and team members have to know the type of work their colleagues are doing. This
can be reinforced with internal forms of peer pressure, for instance when a worker
empathizes with those benefiting from his effort.
As a result team based compensation could increase the productivity of less
productive workers, but it may decrease that of the more productive workers. Empirical
evidence on the impact of team compensation on individual productivity indeed shows this
result. Moreover, not only the most productive workers (as you would expect) but also the
least productive are likely to leave after the introduction of team-based compensation. This
suggests that peer pressure makes the job unpleasant for the latter (Prendergast 1999).
Therefore, successful partnerships are most likely to consist of small groups of homogenous
workers. Finally, Ichniowski et al. (1997) argue that a careful selection of employees
increases the effectiveness of team pay by diminishing free-rider problems.
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Team compensation for teachers
A major advantage of team compensation is that it stimulates co-operation between
teachers. But this system also has drawbacks. For example, schools may focus on the
measured performance indicators at the expense of other educational goals.
In education team compensation could be applied on the ‘co-operative production’
of a small group of teachers, for instance in primary education where the number of teachers
is small (around 10) or in small sections by subject in secondary education where cooperation is important.
Teacher pay could be (partly) determined by team compensation on the basis of the
number of pupils or school results. Of course then the same problems of output related pay
apply, apart from measuring the individual contributions of teachers.
Nevertheless, another study by Lavy (2002a) suggests that forms of team-based
pay may enhance the quality of education. In 1995 Israel started with an experiment in a
large number of secondary schools, awarding monetary incentives to teachers at the top
third performing schools. Evaluation of this experiment showed significant gains in all
five achievement measures of high school graduates, including average test scores and
the dropout rate.
Unfortunately, it is unknown whether these effects would persist in the long term.
Hawthorne effects cannot be excluded, in particular because the impact of the bonuses
was surprisingly large given their small size (US$200-US$715 per teacher). Experiences
with a similar school accountability program in Dallas gives rise to caution as well:
although Ladd (1999) reports positive effects like higher pass rates and lower dropout
rates, almost all of the positive effects are found before the program was in full effect.
Further, strong incentives to achieve certain test results may be successful at the
expense of other educational goals. It is therefore crucially important to measure all
relevant school results and the contribution of the schools towards them. For instance, in
Texas, a wide gap has emerged in the development of two different test scores. Schools
rapidly achieved an improvement in the state test, which forms the basis for inspection
reports and school awards, but there was no parallel upturn in other national tests (Klein
et al. 2000). Jacob (2002) finds similar effects for public schools in Chicago. In addition,
he finds that teachers also respond to incentives by taking other strategic actions like
placing more pupils in special education and substituting away from low-stakes subjects.
A recent evaluation of a randomized experiment in Kenya finds test score gains in
the short run without any persistence of the test score gains in the post-program year
(Glewwe et al. 2003). In this program among a random group of low performing primary
schools, both schools with the best performance and those showing most improvement
were eligible for awards, with teachers at about half of the best performing schools
receiving prizes ranging from 21% to 43% of a monthly teacher salary. Pupils who did
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not take part in the tests were assigned low scores, in order to discourage dropouts, but
apart from higher exam participation no effects on drop out rates were found. Finally,
apart from an increase in the number of test preparation sessions, teachers did not
significantly change their teaching behavior. The above examples clearly indicate that
schools are likely to engage in ‘test-oriented teaching’, which may harm other –
unmeasured – educational goals.
Ladd & Walsh (2002) show that even the sophisticated value-added measures that
are currently used in the US state of North Carolina fail to account for differences in
resources across schools and measurement error. Therefore, these value added measures
distort incentives and discourage teachers from working in schools with many
disadvantaged pupils.
1.2.4 Fixed pay (payment by input)
Fixed pay means that payment takes place on the basis of a fixed wage for each hour
worked and the number of hours worked (the input). According to Lazear (1995)
payment on input (salary) is likely to occur when:
• Costs of output measurement are high
• Output measurement requires a long time
• Worker heterogeneity is low
• Workers have a high level of firm-specific human capital
• Alternative use of time is low
The use of fixed pay avoids the measurement costs involved with output-related pay
(piece rates). These cost savings have to be balanced against the forgone benefits of
output-related pay: incentives and sorting.
With piece rates workers have an incentive to provide more effort as long as the
benefits of extra effort are higher than the costs. With fixed pay workers do not have an
incentive to provide more effort than a specified minimum level, below which they would
be dismissed (Lazear 1986). Apart from this incentive-effect, there is a sorting-effect.
High ability workers prefer output-related pay where their performance is rewarded.
When the costs of measurement are high it is worthwhile to avoid these costs, and
when measurement requires a long time, there is not much time left to reap the benefits.
Fixed pay is also more likely when workers are homogeneous, as it does not make much
sense to weed out workers who are only performing slightly below average. Workers
with a high level of firm-specific human capital are unlikely to be more productive in an
alternative job, and therefore it is no use to make sorting costs. The same argument
applies when their alternative use of time (wage) is low.
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Fixed pay for teachers
In education usually payment on input occurs, based on the number of teaching hours.
This can be easily explained by the criteria from Lazear (1995) mentioned above. The
measurement of teacher quality is hard and costly, as the outcomes of education are
difficult to measure and lesson supervisions are costly. Further, teachers are a
homogeneous group as they all have followed a similar type of education. Finally,
because of the specific investment in a teaching qualification they are not likely to have
many alternative high paid job opportunities.
Nevertheless, there may exist large differences between teachers in different
subjects. As teachers in certain subjects (like Math and Science) have better outside
opportunities than teachers in other subjects (like History and Physical Education), they
have to be better paid in order to attract teachers of similar quality (Lazear 2003).
1.2.5 Work-life incentives
Fixed pay can be combined with work-life incentives by providing deferred
compensation. When little opportunities for performance related pay or promotion exist,
deferred compensation may function as an alternative career motivation scheme. This can
be accomplished by paying workers below their productivity when they are young and
above their productivity when they are old. The risk of dismissal in case of bad
performance keeps workers motivated, because they want to reap the high earnings at the
end of their career. As a result with work-life incentives there is need for as system of
mandatory retirement (Lazear 1995).
The use of deferred compensation in practice can be assessed by comparing
productivity and wages. Indeed, Lazear (1999) finds evidence for the above auto glass
company (before the introduction of piece rates) that wages increased with worker
experience but without an equal rise in worker productivity. However, one may wonder if
there is need for deferred compensation when output is easily measured, since other
incentives are available.
In fact, it can be difficult to find evidence for deferred compensation, as one
would typically expect back loading in occupations where productivity is hard to
measure. Nevertheless, wages are also found to rise with seniority in professions where
there is little reason to expect productivity to increase after some initial period, like bus
drivers or pilots (Prendergast 1999). The same argument could be used for the teaching
profession.
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Work-life incentives for teachers
It is generally assumed that teacher productivity increases sharply during the first years of
teaching after which it remains fairly constant. Therefore it is very unlikely that the yearly
wage increases throughout the teaching career reflect equal increases in productivity.
Indeed, Hanushek et al. (1998) find that in Texas teachers with no experience have a
significant negative impact on math and reading test score gains in grades four to six,
whereas these effects get smaller and insignificant for teachers with one and two to four
years of experience.
Therefore Lazear’s (1995) theory of deferred compensation seems a plausible
explanation for the use of seniority pay in education in most countries. Given the lack of
opportunities for promotion the prospect of future wage increases could keep teachers
motivated.
In theory, seniority pay should be accompanied with a regular appraisal of
functioning and the possibility of dismissal in case of bad performance. Otherwise
seniority pay may induce adverse selection in the sense that the most talented teachers are
most likely to leave the profession, as they are able to earn more elsewhere (Lazear
2003).
However, in most countries regular appraisal is not very common and teachers
cannot easily be laid-off.2 For that reason, section 1.4 refers to rent seeking by teacher
unions as an alternative explanation for the structure of teacher compensation. Lazear
(2001) argues that elimination of tenure is unrealistic, in particular in Europe where the
probability of lay-off is very low outside education as well. It might be more effective to
increase the probationary period for teachers in order to select the best teachers.
To sum up, table 1.1 provides an overview of the potential incentives and risks, as well as
the optimal conditions for the different pay criteria described above. Apart from the
criteria discussed so far, teacher pay could also be related to educational qualifications, as
often is the case. Before pursuing such a strategy or before setting certification
requirements for teachers, it is important to determine the relationship between teacher
training and teacher quality. Therefore section 1.3 takes a closer look at the economic
literature on certification requirements, pre-service and in-service training for teachers.

2

See chapter 2 for details on institutional arrangements in a number of countries.
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Table 1.1. Characteristics of different pay criteria.
Pay criteria
Performance related pay
(payment by output)
Relative compensation

Incentives
Strong

Risks
Strategic behavior

Strong

Strategic behavior

Team compensation

Dependent on
team size and
composition
Weak

Free-riding

Negative sorting

Weak

Negative sorting

Fixed pay
(payment by input)
Work-life incentives

Conditions
Absolute performance measurement
at low cost
Relative performance measurement at
low cost, optimal wage spread
Team performance measurement at
low cost, co-operation important,
small group size, peer pressure
Performance measurement costly,
homogeneous workers, possibility of
selection and dismissal
Performance measurement costly,
homogeneous workers, possibility of
selection and dismissal, mandatory
retirement

1.3 Teacher training and teacher quality

Teacher quality can be defined as a teacher’s ability to contribute to pupil achievement.
In most economic production functions of education, pupil achievement is generally
considered to be the output of interest, with teacher quality as one of the important inputs.
The difficulties involved in the definition and measurement of educational output have
been discussed in section 1.2 of in this chapter, but even under the assumption of pupil
achievement as the main educational objective, it has proven difficult to find good
indicators for teacher quality.
At first glance, the share of qualified teachers may seem a reasonable indicator of
teacher quality. However, in order to contribute to teacher quality, teacher certification
should fulfill a number of conditions. First, those who pass certification should be better
teachers than those without certification. This can be achieved by improving the skills of
prospective teachers through training, but this is not necessary. The certification process
may also serve as a selection mechanism, as suggested by the signaling-theory of Spence
(1973). In that case, the certification process functions as a filter to distinguish good and
bad teachers. Of course, if this filter does not function properly, bad teachers may also
become certified.
At the same time, a certification requirement has an impact on the quality of
prospective teachers. For instance, if it requires a costly investment it could also deter
good potential teachers (Murnane 1996, Ballou & Podgursky 1997). In this way talented
teachers without the right certification could be lost for education. As a consequence,
strict qualification requirements do not automatically guarantee better teachers.
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Goldhaber & Brewer (2000) empirically test how 12th-grade students of teachers
with probationary certification, emergency certification, private school certification, or no
certification in their subject area compare to students of teachers who have standard
certification in their subject area. They also determine whether specific state-by-state
differences in teacher licensure requirements systematically affect student achievement.
In mathematics, they find that teachers who have a standard certification have a
statistically significant positive impact on student test scores relative to teachers who
either hold private school certification or are not certified in their subject area. At the
same time, mathematics and science students who have teachers with emergency
credentials do no worse than students whose teachers have standard teaching credentials.
According to Darling-Hammond et al. (2001) such a conclusion is little surprising given
the fact that teachers with emergency credentials are often similarly prepared as those
with standard certification, but they also claim that the sub sample of emergency teachers
is too small (58 out of the total of 3469 teachers) to warrant such a conclusion.
Angrist & Guryan (2003) also find evidence that teacher certification
requirements act as a barrier to entry rather than a quality guarantee. They find that state
teacher testing requirements in the US increase teacher wages without any corresponding
increase in teacher quality, measured by college quality or subject matter expertise.
Many US states have obliged teachers to have a master’s degree to improve teacher
quality. Furthermore, teacher pay often depends on the level of qualifications, and it gives
teachers a clear incentive to obtain (teaching) qualifications. However the link between the
qualification level of the teacher and effective teaching is not clear. An earlier survey of the
literature by Hanushek (1986) provides no strong evidence for the expected positive effect
of teacher education on student achievement, and a recent study by Hanushek et al. (1998)
finds no evidence that having a master’s degree (relative to having a bachelor’s degree)
improves teacher skills in Texas. Hoxby’s (2002) finding that private schools and charter
schools seem to attach less weight to master’s degrees than public schools also suggests
that degrees do not function as a signal of quality.
According to Ballou & Podgursky (1997), the only clear relationship that can be
found in the literature is that between teachers’ cognitive skills and pupil achievement.
For instance, Ehrenberg & Brewer (1994) show that the selectivity of the teacher training
college is positively related to the improvement in pupil achievement.
It is worth emphasizing that the above evidence refers to the American context,
where there are huge quality differences between universities. In the US master degrees
may not serve as a signal of quality, as it can be easily obtained at some universities. This
explains why the selectiveness of a college may serve as a better proxy of quality. In
most of continental Europe, by contrast, (academic) subject degrees may function more
as a signal of quality as quality differences between universities are much smaller.
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A study by Webbink (1999) has investigated the quality of prospective teachers in
the Netherlands. Compared to students in other colleges, students in teacher training
colleges between 1982 and 1995 were predominantly female graduates from senior
secondary education (as opposed to pre-university education) and were less likely to have
followed Math and Science subjects. This pattern is quite stable over the period 19821995. Furthermore, in 1995 teacher training seems to be a popular destination for
dropouts from other studies. Apparently teacher training attracts lower ability students,
which may result in lower teaching quality, as suggested by the US literature.
Unfortunately, further empirical evidence for Europe is scarce.
In-service training of teachers may also contribute to teacher quality. Angrist & Lavy
(2001) provide convincing evidence using data for Israel. Using a matched-comparison
design they find a clear improvement in test scores as a result of in-service teacher
training in secular Jerusalem elementary schools. Moreover, to improve pupil
achievement the type of pedagogical training involved is at least as cost-effective as
lengthening the school day and much cheaper than class-size reduction.
Using a regression discontinuity approach Jacob & Lefgren (2002) do not find
evidence of a significant impact of targeted in-service training at low achieving schools
in Chicago. The authors admit that the in-service training used was not as structured as in
Israel. Therefore, the context and quality of a teacher-training program seem to be
crucial. The following section discusses the potential impact of the level of pay on
teacher quality.

1.4 Teacher pay and teacher quality

Although it may seem rather straightforward that the level of pay is an important
determinant of the quality of teachers, there is an extensive literature dealing with this
issue. Apart from the direct impact of pay on teacher quality, this section also discusses
intermediating variables like teacher supply, school choice, teacher unions, nonpecuniary job characteristics and alternative job opportunities.
For the United States, some studies have shown that differences in salary between
districts have an impact on the quality of teachers. For instance Figlio (1997) finds a
significant positive relationship between teacher salaries and teacher quality, measured
by undergraduate college selectivity and subject matter expertise.
In order to know what happens when all districts increase teacher pay at the same
time, Ballou & Podgursky (1997) have looked at effects of differences in salary increases
between states. Using cross-section analyses, they do not find a significant effect of pay
on the quality of teachers.
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They assess teacher quality using a number of indicators, like the selectiveness of
a teacher training college, the possession of an academic subject degree (as opposed to a
general degree in education) and undergraduate majors in math or science, undergraduate
grade point average (GPA), the scores of teacher training students at the Scholastic
Aptitude Test (SAT) and the principals’ ratings of their staff. They do not refer to the
possession of advanced degrees or years of experience, as other US studies have shown
that they are at most weakly related to teacher quality.
Ballou & Podgursky attribute the fact that higher salaries do not seem to matter to
the peculiarities of teacher labor market. Teachers are rewarded according to experience
and qualifications, instead of performance. In such a system higher wages increase the
attractiveness of the teaching profession for new entrants, but at the same time the
demand for new teachers declines, because fewer older teachers leave the profession.
Even in the US, the job security of older teachers makes their lay-off impossible.
According to Ballou & Podgursky apart from the salary level the chance of
getting a job plays an important role in the decision to become a teacher in the US.
Because higher salaries attract more teachers, the chance of getting a job becomes
smaller, because of the stronger competition. This may even result in a lower quality of
teachers, when better teachers drop out because of the smaller chances of recruitment.
The acquisition of a teaching license is a costly investment, in particular for those with
good career opportunities. Furthermore, students from selective universities appear to
have no head start on other candidates (Ballou 1996).
A study by Hoxby (1996) suggests that rent seeking by teacher unions can explain why
teacher pay does not seem to matter for student achievement. Using panel data on US
school districts, Hoxby exploits the timing of the introduction of collective bargaining to
identify the effects of teachers’ unionization. Without such a strategy, results could be
biased, as unobservable school characteristics may be correlated with unionization (for
instance if schools with weak management tend to become unionized).
Combining differences-in-differences and instrumental variable estimation,
Hoxby eliminates time-invariant and steadily moving school characteristics and state
characteristics that may affect both school performance and unionization, and uses the
discrete event of the passage of state laws that facilitate teachers’ unionization, to identify
the effects of unionization. She finds that unionized schools succeed in increasing teacher
salaries and reducing student-teacher ratio’s, without an effect or even a negative effect
on pupil performance and drop-out rates. In nonunion-schools, by contrast, pupil
achievement does benefit from increased school inputs. This suggests that the interests of
teachers do not have to coincide with the interests of pupils.
Ballou & Podgursky (2002) also find evidence for rent seeking by teacher unions.
School districts with more senior teachers tend to increase pay at the end of the pay scale,
32

Incentives for teachers: a literature review

instead of increasing starting salaries. As a result, returns to tenure in US education are
very high compared to other sectors and they cannot be justified by efficient contracting.
The possibility of work-life incentives is rejected, as teachers are very hard to dismiss.
This is in line with earlier work by Lankford & Wyckoff (1997) who find that
senior teachers have mostly benefited from salary increases in New York state school
districts between 1970 and 1994, whereas an increase in starting salaries would have been
much more effective to attract high quality graduates.
According to Loeb & Page (2000) most earlier studies, including the study by Hoxby
(1996), failed to produce systematic evidence that teacher salaries affect student
outcomes, because these studies did not account for non-pecuniary job attributes and
alternative wage opportunities, which affect the opportunity cost of choosing to teach.
When Loeb & Page employ the methodology used in previous studies, they replicate
these results. However, once they adjust for differences in the opportunity costs of
teaching across states, they estimate that raising teacher wages by 10% reduces high
school dropout rates by 3% to 4%.
Loeb & Page use a state-level panel data set from 1959-1989, and take firstdifferences (changes in the ratio of average teacher wages to the average wages of nonteaching female college graduates) to control for non-pecuniary job characteristics. They
try to deal with potential endogeneity and omitted-variable problems by using the change
in log wages for non-teaching female college graduates as an instrument in a two-stage
least squares estimation. They also perform a district-level analysis for the state of
California, which produces similar results.
A limitation of this study is that it does not control for state-specific changes in
some relevant job characteristics, like the workload and certification requirements for
teachers. Nevertheless, these results suggest that previous studies have failed to produce
robust estimates because they lack adequate controls for non-wage aspects of teaching
and market differences in alternative occupational opportunities.
Assuming that the test score results of teachers are an indicator of teacher quality (as
supported by the relationship between teachers’ cognitive skills and student achievement
found in section 1.3), the sensitivity of teacher quality to the relative wages of teachers is
supported by other recent work. Nickell & Quintini (2002) find some evidence for the
influence of relative pay on the quality of male teachers in the United Kingdom (UK).
UK teachers aged between 31 and 50 have experienced a fall of 7 to over 12 percentage
points between 1975 and 1995 in their average percentile position in the overall earnings
distribution of the same age, sex grouping. At the same time average test score percentile
rankings for male teachers have declined by 11 to 13 percentage points. However, no
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such pattern emerged for female teachers, maybe due to the increased participation rate of
women.
For the Netherlands, Webbink (1999) suggests that students’ decisions for teacher
training are sensitive to changes in salary. Both teacher training students and other
students expect to earn more in non-teaching jobs, but the difference in expected earnings
between teaching and non-teaching jobs is larger for non-teaching students. On the other
hand, students seem to underestimate the starting earnings for teaching, and to be
unaware of their increase by 33% between 1991 and 1994. Therefore, Webbink
concludes that the Dutch starting salary for teachers needs to be better communicated, as
it can compete with starting earnings in other sectors.
For the US, Corcoran et al. (2002) find that the likelihood that female pupils from
the top decile of high school will eventually enter teaching has fallen dramatically over
the period 1964-1992, from almost 20% to under 4%. At the same time the quality of the
average new female teacher has fallen only slightly over this period. Corcoran et al.
(2002) only look at women, as their career opportunities outside education have increased
sharply over this period while teaching has remained a predominantly female profession
in the US.
Stinebrickner (2001) uses the US National Longitudinal Study of the High School
Class of 1972 to estimate a dynamic, discrete choice model of the relationship between
personal characteristics, wages and the decision process of certified teachers. He finds
that individuals with high SAT-scores in mathematics are not rewarded in teaching jobs,
whereas they do receive wage premiums in other jobs. As his data provides information
about labor activities of individuals when they are not teaching, it can be shown that the
decrease in the teaching participation rate over time is not only caused by teachers taking
up non-teaching jobs, but also by female teachers who leave the workforce, due to the
presence of children. By simulating a general wage increase, Stinebrickner shows that
this increases the share of individuals entering teaching, as well as the average duration.
However, if one wants to improve the ability composition of the teaching workforce, it
would be more effective to relate teacher wages to their SAT-scores. This would make
teaching more attractive for teachers with good opportunities outside teaching (both
pecuniary and nonpecuniary).
Finally, Ballou & Podgursky (2002) find that teachers in the US state of Missouri
with higher achievement scores at a test of general academic knowledge were more likely
to leave, and more sensitive to the pay level.
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With respect to teacher mobility, matched panel data for school districts in Texas seem to
show that teacher salaries only have a modest impact (Hanushek et al. 2003). Teacher
mobility is more affected by characteristics of students (income, race, and achievement)
than by salary. For the state of New York, Lankford et al. (2002) also find indications
that urban schools with low-income, low-achieving and non-white pupils in New York
state have less qualified teachers.
Ballou & Podgursky (1997) find remarkable differences between public and
private schools. Although private schools tend to pay lower salaries on average, they
succeed in recruiting teachers of at least similar quality. Potential explanations are better
and more flexible working conditions at private schools.
In a European context, a study of the early careers of UK graduates by Dolton &
Van der Klaauw (1999) also stresses the importance of teacher salaries and alternative
wages. Instead of average salaries in the non-teaching sector, they estimate individualspecific opportunity wages on the basis of starting wages in the non-teaching sector. They
conclude that better wages in the outside options increase the tendency among teachers to
leave the profession for a non-teaching job. On the other hand the propensity to leave the
workforce (for instance for family reasons), is solely influenced by teacher wages.
Table 1.2 provides an overview of the literature on teacher pay and teacher quality,
including the studies evaluating different pay criteria discussed in section 2. Overlooking
the evidence, there are clear indications that the level of teacher pay relative to other
professions is an important determinant of teacher quality. Higher teacher salaries are
likely to attract more talented new teachers into the profession. At the same time, these
teachers would have to be withdrawn from other sectors where they may have been more
productive. High ability individuals are likely to perform better in both teaching in nonteaching jobs, society as a whole is best served if they choose the profession in which
they have a comparative advantage. It remains an open question whether individuals with
high test scores also have a comparative advantage in teaching, which could justify a
much higher level of teacher pay.
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Table 1.2. Studies on teacher pay and teacher quality.
Study
Performance related pay
Eberts et al. (2002)

Relative compensation
Lavy (2002b)

Team compensation
Lavy (2002a)

Estimation method

Dependent variable

Independent variable

Impact

Case study (difference-indifference analysis) over
1994-1999 for US school that
implemented merit pay and
comparable school that did
not

Pupil achievement indicators:
Course completion
Course daily attendance
Grade point average
Course passing percentages

Performance-based compensation
system

Negative,
unintended sideeffects

Evaluation of a natural
experiment on student and
teacher data over 1999-2001
for Israel

Pupil achievement indicators:
Attempted Exams
Attempted Credits
Awarded Credits

Teacher performance awards

Positive

Evaluation of a natural
experiment on school data
over 1993-1997 for Israel

Pupil achievement indicators:
Exam participation
Exam graduation
Average score
Credit units
Science credit units
Pupil achievement indicators:
Pass rate reading
Pass rate mathematics
Drop out rate

School performance awards
Extra resources

Pupil achievement indicators:
Test scores at district exams
Drop out and repetition rates

School performance awards

Positive,
performance
awards more
cost-effective
than provision of
extra resources
Positive/mixed
(negative for
drop out rate),
but main impact
before full
introduction
Positive, but
only on short-run
test scores

Ladd (1999)

Panel analysis on school data
over 1991-1995 for US

Glewwe et al. (2003)

Evaluation of a randomized
experiment on school data
over 1996-2000 for Kenya

Interaction term of schools with
school performance awards and
years

Table 1.2, continued.
Study
Level of pay
Figlio (1997)

Estimation method

Dependent variable

Independent variable

Impact

Probit, data on teachers over
1990 for US

Differences in teacher salaries
between districts

Positive

Ballou & Podgursky (1997)

OLS, simple correlations on
different datasets over 19761991 for the US

(Change in) teacher salaries

Zero/positive
(not significant)

Nickell & Quintini (2002)

Simple correlations on
different earnings and cohort
surveys over 1975-1995 for
the UK
Probit, data on graduates in
1995 for the Netherlands
IV (timing of unionization),
panel data over 1972-1992
for US school districts
IV (change in log wage for
non-teaching female college
graduates), panel data over
1959-1989 for US states
Logistic regressions on
different longitudinal cohort
surveys over1957-1992 for
the US
Dynamic discrete choice
model on longitudinal data of
1972 cohort for the US
Dependent competing risk
model of turnover of new
teachers over 1980-1987 for
the UK

Teacher quality indicators:
College selectivity (undergraduate)
Subject matter expertise
Teacher quality indicators:
College selectivity (teacher training)
Academic subject degree
Math/science major (undergraduate)
GPA (undergraduate), SAT-score
Principal’s ratings of their staff
Change in test score percentile
ranking for average teacher

Change in relative teacher pay

Choice for teacher studies
Drop-out rates

Expected earnings differential
between non-teaching and teaching
Teacher salary

Positive
correlation for
male teachers
(zero for women)
Negative

(Change in) drop-out rates

(Change in) relative teacher pay

Likelihood that female graduates
enter teaching

Test score reflecting verbal and
mathematical aptitude

Positive, but
declining over
time

Teaching wage
Teaching nonpecuniary utility

Mathematics SAT-score

Zero/negative

Teacher turnover

Teacher salary
Alternative wage

Negative
(positive for
alternative wage)

Webbink (1999)
Hoxby (1996)
Loeb & Page (2000)

Corcoran et al. (2002)

Stinebrickner (2001)
Dolton & Van der Klaauw
(1999)

Zero/negative
(but usually not
significant)
Negative
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1.5 Conclusion

The above review of the literature makes clear that teachers are sensitive to incentives. At
the same time it shows that education is a complex organization, where strong, explicit
incentives could do more harm than weak, implicit incentives. This may also explain the
lack of powerful incentives in most existing arrangements and the failure of most merit
pay experiments. On the other hand there may well be room for improvement.
Pay related to the performance of individual teachers appears to be highly
problematic. Objective performance measurement requires clear and measurable goals.
As teachers face multiple (and often competing) tasks there is the risk that teachers focus
their effort on performance measurement indicators at the expense of other educational
goals.
Relative compensation on the basis of subjective evaluations could provide an
alternative, but in practice all kinds of safeguards and procedures need to be introduced to
ensure that the evaluation of teacher is accepted. This involves costs that could outweigh
the benefits. Furthermore, mutual co-operation could be jeopardized if teachers have to
compete for a wage increase.
A bonus for high-performance schools or teams of teachers could be a more
promising option. A major advantage of team-based pay is that it stimulates co-operation
between teachers, but this system has similar drawbacks to individual performance
related pay namely that schools may also focus on certain performance indicators at the
expense of other goals.
By and large, the widely used system of seniority pay for teachers may not be
such a bad alternative, although it could be made more effective, for instance by varying
teacher pay between subjects and by lengthening the probationary period, giving schools
the opportunity to select better teachers.
At the same time, teacher quality also depends on the incentives that schools have
and the processes of collective bargaining and decision-making. For instance, whether
teacher unions have room for rent seeking.
The teacher training and licensing practices in most countries deserve a critical
assessment. Teacher training is often the only entrance to the teaching profession; a
teacher-training certificate is necessary as a license to teach. Consequently, teacher
training can lead to positive and negative selection: it sets the minimum requirements for
new teachers, but at the same time a costly investment in teacher training (on top of an
academic degree) may be perceived as a barrier by prospective (high-quality) teachers.
Although earlier studies failed to find a clear relation between teacher pay and
teacher quality, more recent studies conclude that the level of teacher pay does matter. At
least, higher wages seem important for recruiting and retaining (talented) teachers.
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However, this does not automatically mean that it is socially optimal to set wages at a
level that would attract the most talented individuals, as they would have to be withdrawn
from other sectors. Recruitment should be aimed at those talented individuals with a
comparative advantage in teaching.
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2 Teacher pay and teacher quality:
an international comparison
2.1. Introduction

In a number of Western countries there is increasing concern about the quality and supply
of teachers. Countries like England, the Netherlands and Sweden are already being
confronted with serious teacher shortages, whereas other countries are concerned about
the near future. In addition, there is evidence that teacher quality has declined over the
years in many countries, both in- and outside Europe (Nickell & Quintini 2002). Like in
the US where the debate about teacher quality goes back as far as the Coleman-report of
1966, and has continued ever since (Coleman et al. 1996).
The review of the literature in chapter 1 suggests that both the level of pay and the
criteria for salary increments are important determinants of the quality and supply of
teachers. This chapter takes a closer look at this relation in seven Western countries:
France, Germany (Northrine-Westphalia), the Netherlands, the United States (Texas),
Australia (New South Wales), England and Sweden.
Table 2.1 presents a comparison of OECD-figures on statutory pay (in equivalent
US dollars converted using purchasing power parities3) and workload indicators for
(lower) secondary school teachers in these countries. It shows some remarkable
differences. The salary after 15 years of experience varies from less than $25,000 in
Sweden to almost $40,000 in Germany. At the same time the number of teaching hours is
the lowest in Sweden as well, whereas it is particularly high in the US. Student
instruction time and the student-teacher staff ratio vary a lot as well.
In order to get an indicator of the workload per teaching hour the class-size is
estimated. Class size would be equal to the student-teacher ratio if the number of teaching
hours and student instruction time would be the same, which is only the case in the US
(approximately). The last column provides an indicator for the salary costs per teaching
hour. This indicator of the “salary per teaching hour” (calculated as salary after 15 years
divided by the number of teaching hours) ranges from $35 in the United Sates, to $53 in
Germany. When the class size is taken into account, Dutch teachers seem to earn a
relatively low hourly wage in front of a large class, whereas Australian teachers enjoy a
small class size with a fairly high hourly wage. It should however be noted that nonteaching time may be organized in a different way, as some countries require teachers to
3

Purchasing power parities (PPPs) are the rates of currency conversion that eliminate the differences in
price levels between countries. PPPs are given in national currency units per US dollar. Table 2A2 in the
appendix provides an overview of the purchasing power parities from 1994 to 2000. All amounts in US
dollars in this chapter are calculated using PPPs.
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be at school outside their teaching hours as well whereas other countries do not (OECD
2001).
Finally, population density may explain part of the differences in the
student/teaching staff ratio and the estimated class size4. In particular sparsely populated
countries like Australia, Sweden and the United States are likely to have small classes in
some rural areas. A densely populated country like the Netherlands is more likely to be
able to realize classes of efficient size. Nevertheless, even when class size in all countries
would be assumed to be the same, this would leave Australia and Germany on top and the
Netherlands and the United States at the bottom.
Table 2.1. Pay and workload for (lower) secondary school teachers in 1999.
Annual Teaching
Student
Student/ Estimated
statutory hours per instruction
teaching class size
salary
year*
time (in
staff
(in
after 15
hours per
ratio* number of
years ($)
year)
pupils)
France
28757
634
979
12.9
19.9
Germany
38596
733
921
16.4
20.6
Netherlands
33056
868
1067
17.7
21.8
United States
33418
964
980
16.8
17.1
Australia
37138
792
1017
13.7
17.6
England
33540
798
940
17.4
20.5
Sweden
24487
576
741
13.3
17.1

Estimated
salary per
teaching
hour ($)
45.4
52.7
38.1
34.7
46.9
42.0
42.5

Source: OECD 2001. * Teaching hours: Defined as net contact hours of 60 minutes on a yearly basis.
Figure for England refers to 1998 (OECD 2000); figure for Sweden refers to 1995 (OECD 1997).
Student/teaching staff ratio: figure for the Netherlands refers to all secondary education.

Even though table 2.1 shows that there are large differences between teacher pay in these
countries, teachers are not very likely to move to another country because of these
differences. Recently some countries with teacher shortages, in particular English
speaking countries, tend to recruit some teachers from overseas but, due to language and
other cultural difficulties, international mobility of teachers is low and largely restricted
to foreign language teachers.
Therefore it seems more relevant to compare teacher salaries with the earnings of
other higher educated employees. Apart form the salary level, which is discussed in more
detail below, it could also be interesting to look at the degree of variation in the earnings
of teachers compared to non-teachers. Table 2.2 shows coefficients of variation in
4

The average population density varies from 2 people per squared kilometer in Australia, 28 in the US, 40
in Sweden, 106 in France, 229 in Germany, 240 in England to 380 in the Netherlands.
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earnings for higher educated teachers and non-teachers, defined as the standard deviation
relative to the mean level of earnings. The third column shows that the variation in
earnings for non-teachers is almost twice as high as for teachers. This ratio ranges from
1.5 in the Netherlands to 2 in the England.
The variation in earnings could be interpreted as a measure of risk, which people
might want to avoid. As a result the low earnings risk attached to teaching may provide
an important asset, in particular in times of economic hardship. At the same time, the low
level of variation also indicates a lack of career opportunities, which make teaching less
attractive, in particular for high ability workers. Beforehand either possibility cannot be
ruled out. Nevertheless it is remarkable that the differences between countries are so
small.
Table 2.2. Coefficients of variation in earnings of higher educated
Teachers
Non-Teachers
France
0.26
0.50
Germany
0.29
0.51
Netherlands
0.30
0.45
United States
0.32
0.53
Australia
0.24
0.46
England
0.26
0.51
Sweden
0.31
0.51

NT/Tvariation-ratio
1.92
1.76
1.50
1.66
1.92
1.96
1.65

Source: based on same data as used for earnings profiles. Earnings refer to gross earnings, except for
France where only information on net earnings was available.

Section 2 of this chapter takes a closer look at the practice of teacher compensation in the
seven countries mentioned above, on the basis of a literature review and interviews with
experts. To gain additional information on the relative level of teacher pay, earnings
profiles are estimated for teachers and other higher educated. For each of these countries,
this information is combined with the incentive theory of the first chapter to make
predictions about the quality and supply of teachers.
The resulting hypotheses are then tested on the basis of available indicators for
the quality and supply of teachers. Finally, we draw some general conclusions from these
international experiences.

43

Teacher pay and teacher quality: an international comparison

2.2. Practice: teacher compensation in secondary schools

This section takes a closer look at the practice of teacher compensation in the specific
countries. The countries are ranked in descending order of the length of the standard
salary scale. Each country-section consists of a brief description of the way teachers are
employed (from recruitment to retirement), the level of their pay and the criteria
determining salary increments5.
To make a comparison of teacher wages relative to earnings outside education, we have
used the most recent data available for each country from the Luxemburg Income Study
(LIS). Unfortunately some of these surveys refer to years between 1994 and 1997, so we
have to assume that the relative wages of teachers have not changed radically since then.
For England, the UK Data Archive enabled us to use a more recent Labor Force Survey
over 1998. An overview of the data sources and definitions for the different countries can
be found in the appendix.
Earnings profiles are estimated for each country using separate regressions of
wages for male and female (secondary school) teachers, and other higher educated men
and women as a function of age, age squared, a vector of background variables (X) and a
random error term ε:
ln wagei = α + βagei + γagei2 + δX i + ε i
Where X includes a dummy for academic degree and their number of hours worked. The
results of these regressions are shown in table 2A1.
The level of teacher pay is considered to be high (low) if the estimated lifetime
teacher earnings are higher (lower) than for non-teachers. This can be assessed by
comparing the graphs of the earnings profiles for each country. The shapes of the salary
profiles are compared as well, the teacher salary profile is considered steeper (flatter) if
the teacher salary increases faster (slower) with age and age squared than for the other
higher educated, as indicated by the graph or by the coefficient for age in the earnings
equations.
In the graphs, teacher and non-teacher wages are compared including the effect of
having an academic degree. In most countries the wage premium for people with an
academic degree is positive but usually larger outside education, as shown by the size of
the coefficients for the degree dummy in table 2A1 of the appendix. The coefficient of
5

This section is largely based on Waterreus (2001), where more extensive country descriptions and references
can be found. In comparison with this report, New Zealand is excluded here, because for this country no earnings
profiles were available. Further it is important to note that this section refers to public schools and teachers only.
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the dummy for academic degree is added to the extent that teachers are having an
academic degree in each country, as mentioned in the appendix. This share ranges from
36% in the Netherlands to 90% in Germany6. As a result, the earning profiles for German
employees include 90% of the academic degree effect to get an estimate of the earnings
for the average teacher.
Finally, the standard teacher salary profiles in the appendix are sometimes higher
than the earnings profiles as the data for the salary profiles are generally more recent.
2.2.1 France

Employment
Having finished their training, new teachers are automatically employed as civil servants
by the state. They are also centrally allocated to a school. They may indicate their
preferences for a certain region, but they can be placed throughout the country. Those
with the best results in the competitive examinations have the best chance that their
preferences are rewarded. New teachers have a job guarantee, so as long as no teaching
position is available, teachers are fully paid in attendance of a job.
Demands for transfers to another school are rewarded according to seniority. As a
result, the best and oldest teachers are concentrated on the schools with the easiest (and
best) student population, like the center of Paris. On the other hand this tendency may be
partly offset by a wage premium for teachers in difficult working conditions. Schools in
priority education areas have smaller classes as well. Teachers are rarely dismissed.
The retirement age for teachers is 60. Their pension depends on the number of
working years, up to a maximum of 75% of their latest earnings (after 37.5 years).
However, teachers have the possibility to continue teaching until the age of 65 (for
instance to obtain a full pension).
Pay
The salaries of French teachers seem to be reasonably competitive. The graphs 2.1a and b
show net monthly wage profiles for female and male teachers compared to other higher
educated women and men, working full-time, in 1997. This comparison shows that
female teachers earn somewhat more than higher educated women in other sectors,
whereas men earn somewhat less than their counterparts outside education. According to
the OECD (2000) teachers with 15 years experience were paid more than the average
earnings of higher educated employees. The number of teaching hours, as well as the
number of pupils per teacher is very low.
6

Among higher educated employees outside education, the percentage having an academic degree is
considerably lower and varies from 23% in the Netherlands to 63% in England.
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Figure 2.1a. Net monthly wage profiles for female teachers (fteachwage) and other higher
educated women (femwage) in France, in US$, 1997.
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Figure 2.1b. Net monthly wage profiles for male teachers (mteachwage) and other higher
educated men (malewage) in France, in US$, 1997.
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Figure 2A1 in the appendix shows the standard gross monthly salaries for French
secondary school teachers in US$ in 1999. Teacher pay not only depends on seniority,
but also on qualifications and performance. Teachers may receive a number of
allowances on top of their basic salary, for instance if they have children or teach in
subjects or areas with shortages.
The head of the school (weight: 40%) and the inspectorate (weight: 60%) assess
the performance of each teacher. Teachers with the highest performance marks see their
pace of promotion increased and may reach the top of the salary scale after 20 years
instead of 30 years. The administrative mark by the head of the school is given each year,
but the pedagogical mark of the inspectorate may remain unchanged for several years.
This last mark depends on the visit of a regional pedagogical inspector, who is
specialized in the teachers’ subject.
2.2.2 Germany (Northrine-Westphalia)

Employment
New teachers are usually appointed under probation, for a maximum duration of five
years. During this period teachers are assessed. After this period a teacher is generally
appointed as a permanent civil servant. A teacher with civil servant status can only be
dismissed under extraordinary circumstances.
Under special circumstances teachers can be appointed as salaried employees with
a temporary or open-ended contract. These kinds of contracts can for instance be used to
replace teachers on leave or when requirements for the civil servant status have not been
met. Finally, after a 15-year period the employment contract cannot be ended if the
teacher has reached the age of 40 years. Since 1998 schools in Northrine-Westphalia are
allowed to select around half of the teachers themselves. The rest of the teachers are
allocated to schools by the regional authority.
In order to adjust to temporary changes in the number of pupils, German teachers
can be forced to work a few hours more or less. For instance, teachers can be forced to
work 75% instead of full-time for a maximum period of 5 years.
As a result of their civil servant status, teachers are entitled to state retirement
benefits and do not have to pay social security contributions. The retirement age for
teachers is 65, however they may apply for early retirement at the age of 63. Any teacher
with at least 5 years of experience is entitled to a pension. The pension amounts to
1.875% of the eligible earnings for each year of service, with a minimum of 35% and a
maximum of 75% of the latest earnings. Further, in Northrine-Westphalia teachers aged
over 55 have the possibility to teach fewer hours with only a small reduction in pay.
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Figure 2.2a. Gross monthly wage profiles for female teachers (fteachwage) and other
higher educated women (femwage) in Germany, in US$, 1994.
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Figure 2.2b. Gross monthly wage profiles for male teachers (mteachwage) and other
higher educated men (malewage) in Germany, in US$,1994
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Pay
German teachers are well paid as shown by the gross monthly wage profiles for female
(figure 2.2a) and male (figure 2.2b) educators and other higher educated men and women
working full-time in 1994. The OECD (2000) confirms that teachers have relatively high
wages, whereas their number of teaching hours is rather low. The student-staff ratio is
about average.
Figure 2A2 in the appendix shows the standard gross monthly salaries for
secondary school teachers in 1999. Seniority and the type of school largely determine
teacher pay, with wages increasing with the level of the school. Teachers reach the top of
their salary scale only after 28 years. Since 1997 teachers are no longer automatically
promoted to the next salary step, but their performance is taken into account as well.
Teachers are assessed during their probationary period and between three and six years of
service. In addition to their basic salary teachers are eligible to extra allowances,
depending on their family situation and additional school responsibilities.
2.2.3 The Netherlands

Employment
Schools are responsible for selection and appointment of teachers. As secondary schools
receive a lump-sum budget based on the number of pupils, they have an incentive to
recruit cheap (young) teachers. This has not yet had much impact on the current teacher
population, as it was only recently introduced.
Teachers are employed by the governing body of their school. New teachers
usually start teaching on a probationary contract of one year, after which their school
usually will offer them a permanent contract. Permanent teachers can only be dismissed if
they have a record of serious misbehavior, or when posts have to be abolished (for
instance as a result of a decline in the number of pupils). For the latter case schools have
to prepare a list of potentially redundant teachers. Further there is a redundancy payments
scheme for laid-off teachers.
The compulsory retirement age for teachers is 65, although many teachers make
use of early retirement schemes. Further there are special leave arrangements for older
teachers, which allow them to reduce their number of hours without an equal reduction in
pay. Older teachers may reduce their working hours by 4 (from the age of 52), or 8 (from
the age of 56) per week in exchange for a 50% reduction of their salary over these hours.

49

Teacher pay and teacher quality: an international comparison

Figure 2.3a. Gross monthly wage profiles for female teachers (fteachwage) and other
higher educated women (femwage) in the Netherlands, in US$, 1994.
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Figure 2.3b. Gross monthly wage profiles for male teachers (mteachwage) and other
higher educated men (malewage) in the Netherlands, in US$, 1994.
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Pay
The gross monthly wage profiles in figure 2.3a and b show favorable figures for teachers.
For male teachers wages look competitive, whereas they are even relatively high for
female teachers. It should be noted that they date from 1994 and include employees
working 30 hours and teachers working 25 hours a week, which may slightly overrate the
salary position of teachers (as full-time work is accompanied with better career
opportunities outside education). More recent figures (CPB 2000) provide less favorable
figures, which show that in particular full-time male teachers with an academic degree
earn less than in other sectors. For female and part-time teachers the differences are much
smaller. Nevertheless these figures confirm that teaching is financially more attractive for
women than for men. The number of teaching hours, the student-staff ratio and the
number of part-time teachers are higher than in most other countries. Surprisingly the
share of female teachers is still lower than anywhere else.
Teacher pay is mainly determined by seniority, as most teachers follow a standard
career pattern of 23 yearly steps to reach the maximum level of their salary scale (sch10).
In addition schools themselves can decide to reward teachers with promotion to a higher
maximum scale (sch12), within the limits of their budget. These standard pay scales are
shown in figure 2A3 of the appendix for 1999. Apart from the salary differentiation and
possible allowances at individual schools, there are no general allowances for teachers in
areas or subjects with shortages.
2.2.4 United States (Texas)

Employment
Public school teachers are employed by the school district and considered as public
employees. When no certified teachers are available school districts may employ a noncertified teacher under certain conditions. In that case teachers can be provided with an
emergency permit. The number of uncertified teachers in Texas has increased form 3.3%
in 1995-96 to 4.8% in 1998-99.
Since 1995 teachers in Texas have to be certified by the State Board for Education
Certification (SBEC). SBEC replaced the lifetime certificate of teaching with a Standard
Certificate that has to be renewed every 5 years (although old teachers still keep their
lifetime certificate). Teachers in Texas must hold a Bachelor degree. Only some career
and technology certificates on the basis of work experience are exempted from the degree
requirement. In addition potential teachers must pass tests of reading, mathematics,
writing and of professional and content knowledge before admission to a teacher
preparation program. To be eligible for renewal teachers must successfully complete a
criminal history review and complete a total of 150 hours of continuing professional
education.
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Remarkably, for a system with work-life incentives, there is no mandatory
retirement age. In Texas teachers may retire when their years of age and experience add
up to 80.
Pay
The gross monthly wage profiles for 1997 (figure 2.4a and b) suggest that teachers are
relatively well-paid, in particular female teachers. Again the inclusion of part-timers
working at least 30 hours (25 for teachers) might be slightly disturbing the picture.
According to the OECD (2000) US teacher salaries after 15 years experience are much
lower than the average earnings of other higher educated employees. One possible cause
might be that teachers are only paid for the ten months they are actually working. During
their summer holidays they receive no pay. Further, in US secondary education, the
student-staff ratio is about average but the number of teaching hours is very high.
The (state) minimum level of salary in Texas is determined by experience and
teachers reach the top of the scale after 20 years of experience. For 2000 the lower line in
figure 2A4 of the appendix shows the minimum gross monthly salary. Some districts
offer additional wage increases after 20 years of service or for years of in-district
experience.
A number of districts offer higher wages (the upper line in figure 2A4 refers to
the standard pay scale in the highest paying district) or extra allowances, for instance for
master and doctorate degrees. In response to teacher shortages some districts offer
signing bonuses for teachers in certain subjects.
Some districts have recently started to award teachers at high performing schools.
An example is the Dallas School Based Performance Award Program. In order to rank
schools according to their contribution to student learning, the district performs an
analysis on individual test score data, taking into account the socio-economic status and
race of students. Each year all teachers of the winning schools receive a bonus. There is
evidence that these kinds of school accountability systems have the risk that schools
focus on measured performance indicators at the expense of other educational goals.
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Figure 2.4a. Gross monthly wage profiles for female teachers (fteachwage) and other
higher educated women (femwage) in the United States, in US$, 1997.
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Figure 2.4b. Gross monthly wage profiles for male teachers (mteachwage) and other
higher educated men (malewage) in the United States, in US$, 1997.
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2.2.5 Australia (New South Wales)

Employment
Like in France, teachers in New South Wales are employed by the state and centrally
allocated to schools. Teachers cannot be dismissed except for special circumstances like
convictions of child abuse. In New South Wales teachers whose efficiency is causing
concern may lose their job if they fail to respond adequately to a program of formal
support. In the case of a teacher surplus at a certain schoolteachers can be forced to
transfer to another school. There is no “last in - first out” policy, but it is up to the
principal to decide who has to leave. This decision is supposed to take place on grounds
of curriculum and expertise, but occasionally forced transfers are used to get rid of a
certain teacher.
A system of transfer points allows teachers to move to another school after their
qualifying service period (usually 3 years). The number of transfer points that teachers
accumulate depends on their years of experience and the location of the school.
There is no mandatory retirement age for teachers. Teachers with at least 10 years
of service may choose to retire on a full pension at any time after the age of 60 (55 for
women).
Pay
Australian teachers are relatively well paid, as shown by the gross monthly wage profiles
for 1994 in figure 2.5a and b, which compare full-timers working in the education sector
and in other sectors. Figures of the OECD (1998) confirm this finding. The number of
teaching hours is about average, but the number of pupils per teacher is very low. Starting
salaries are said to be quite competitive, but after that teacher salaries only progress
during a small number of years. The teacher union claims that, as a result, a lot of young
teachers tend to leave education after a few years.
Teachers are paid according to their qualifications and their experience. The type
of qualification determines the entry level in the salary scale. As shown by the standard
pay scale in figure 2A5 of the appendix, most teachers reach the top of the scale after
eight annual steps. Part-time teachers only receive a salary increment after a full-time
equivalent of a year of experience. All teachers can be entitled to a number of additional
allowances, depending on local circumstances and their family situation.
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Figure 2.5a. Gross monthly wage profiles for female teachers (fteachwage) and other
higher educated women (femwage) in Australia, in US$, 1994.
fteachwage

femwage

4000

3000

2000

1000
25

30

35

40

45
age

50

55

60

65

Figure 2.5b. Gross monthly wage profiles for male teachers (mteachwage) and other
higher educated men (malewage) in Australia, in US$, 1994.
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In the beginning of the 1990s most Australian states introduced an Advanced Skills
Teachers (AST) program, to reward excellence in the classroom. For this purpose three
salary levels (AST 1, AST 2 and AST 3) were created on top of the existing salary scale.
Promotion to each of the AST levels would only take place after meeting a rigorous set of
selection criteria.
In practice, promotion to AST 1 often took place without a strict performance
appraisal. As the AST-allowances were unlimitedly provided by the state, the schoolbased selection panels had no incentive for a rigorous selection process. Other states like
NSW did impose a quota for the number of ASTs. However as a result of the more
rigorous selection process in these states a lot of teachers felt the benefits ($1200 before
tax) of AST did not outweigh the costs of obtaining AST status. The teacher union also
perceived the quotas as unfair. Furthermore although the AST-program was meant to
reward good teachers who stayed in the classroom, in practice advanced skills teachers in
New South Wales ended up with more administrative tasks. Finally this led to the
abolition of the program in NSW. In 1999 the AST-funding was used to create a senior
teacher position on top of the salary scale, which can be reached by normal progression.
2.2.6 England

Employment
Teachers in public schools are employed as public sector employees by the Local
Education Authorities. There is no system of lifetime employment; teachers are either on
a permanent or a fixed-term contract.
Teachers must have Qualified Teacher Status or be otherwise licensed or
authorized to teach. Around 1% of secondary school teachers is unqualified. The number
of unqualified teachers varies between regions, with the largest shares (up to 6%)
occurring in some of the London areas. Since September 1999 teachers have to follow an
induction program in their first year of teaching. This means that they only reach fully
qualified teaching status after this induction year.
The retirement age is 60, though it is possible to continue to the age of 65. In
recent years it has been possible for teachers to retire from the age of 50 if their contract
was ended. In these cases the employer has to certify that the contract was ended as a
result of redundancy or reorganization. Teachers may also be granted premature
retirement for reasons of bad health. Until 1997 local authorities used to have an
incentive to lay off expensive (experienced) teachers through this arrangement. As
employers have to pay for the extra costs of premature retirement since September 1997
this situation has changed. Furthermore the increasing teacher shortages have also
contributed to this change.
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Figure 2.6a. Gross monthly wage profiles for female teachers (fteachwage) and other
higher educated women (femwage) in England, in US$, 1998.
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Figure 2.6b. Gross monthly wage profiles for male teachers (mteachwage) and other
higher educated men (malewage) in England, in US$, 1998.
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Pay
According to the gross monthly wage profile (in US$ for 1998) in figure 2.6b, male
teachers earn slightly less than other higher educated full-time male employees. Figure
2.6a shows that female teachers do fairly better than their full-time working counterparts
in other sectors. This is in line with the finding of the OECD (2000) that teacher salaries
after 15 years of experience are about equal to the average earnings of other higher
educated employees. The number of teaching hours is comparable to the average for the
other countries, but the student-staff ratio is relatively high.
As shown by the lower line in figure 2A6 of the appendix (minimum gross
monthly wage in 2000), teachers reach the top of their salary scale after 9 years on
seniority alone Further pay increases depend on individual and school performance.
Teachers may receive allowances for shortage subjects, working in London and extra
responsibilities.
In 2000, after a long (and continuing) controversy, a kind of performance related
pay scheme was introduced. In this scheme a combination of internal and external
performance evaluation applies to those who want to pass a so-called ‘threshold’ to a
higher salary scale. A so-called ‘fast track’ (shown by the upper line in figure 2A6) has
been introduced for a selective group of high ability teachers who receive double salary
increases if their performance proves satisfactory.
With regard to the introduction of the ‘fast track’, one may wonder whether fast
track teachers are welcomed by their ‘slow track’ colleagues. The introduction of fast
track teachers may in fact discourage co-operation between teachers. Teachers will not be
inclined to contribute to the salary progression of their colleagues, as they don’t have a
chance of reaping any benefits themselves.
On the other hand the government has also introduced School Achievement
Awards that should promote co-operation between teachers. Each year (since 2000) the
best performing schools in different subgroups (based on the proportion of pupils entitled
to free school meals) receive a bonus. Further schools showing most improvement in
exam results over a four-year period receive a bonus as well. It is up to the governing
body of the school how to distribute these bonuses among staff.
2.2.7 Sweden

Employment
Since the beginning of the 1990s public school teachers are employed by the local
government. Schools are responsible for recruitment and dismissal, but the municipality
has to give its approval. The employer has the right to offer teachers a one-year
temporary contract, before giving them a permanent position. For the dismissal of
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teachers the same rules apply as for other employees, although teachers are rarely
dismissed.
Unqualified teachers may only be offered a temporary contract. Still, 18% of the
current teachers has no teaching qualification. The number of unqualified teachers varies
strongly between municipalities and between subjects.
The retirement age for teachers is 65, regardless of their years of experience.
Pay
Gross monthly wage profiles for 1995 are competitive for women (figure 2.7a) but not
for men (figure 2.7b). Male earnings in other sectors are very high compared to
pedagogical workers (including part-timers working 30 hours or more a week, minimum
of 25 hours for teachers). According to the OECD (2000) teachers’ salaries after 15 years
of experience are slightly higher than the average earnings of higher educated. This
apparent contrast could be explained by the fact that teaching is mainly a female job.
Both the student-staff ratio and the number of teaching hours are below average.
Since 1996 the pay system consists of a minimum starting salary and a guaranteed
wage increase during the first five years, as shown by the minimum standard monthly pay
scale for 1998 in figure 2A7 of the appendix. All further pay increases of teachers are
individually determined. Once a year the average wage increase is centrally decided, but
schools are free to determine individual pay increases. Differentiation of salaries occurs
according to criteria agreed upon in local collective agreements.
As a consequence schools have more opportunities to carry out personnel
management under this new pay system. Large pay differences between teachers show
that these opportunities are indeed used. However, it is striking that the differences
between starting teachers are larger than between experienced teachers. A possible
explanation is that some new teachers benefit from the teacher shortage and succeed in
getting higher salaries. Moreover, schools are confronted with limited budgets and older
teachers may not have credible career alternatives to demand a wage increase.
The new pay system provides teachers with an incentive to look around whether
they can obtain a higher wage at another school. In fact, there are some indications that
the recent school reforms have resulted in a higher mobility within the education sector,
as well as more training and a higher motivation of teachers.
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Figure 2.7a. Gross monthly wage profiles for female teachers (fteachwage) and other
higher educated women (femwage) in Sweden, in US$, 1995.
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Figure 2.7b. Gross monthly wage profiles for male teachers (mteachwage) and other
higher educated men (malewage) in Sweden, in US$, 1995.
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2.3. Hypotheses

On the basis of the incentive theory from chapter 1 and the country practices, hypotheses
can be made about the expected outcomes for the quality and supply of teachers. Apart
from the relative level of pay, the number of pupils and working hours are also taken into
account. As a result, the hypotheses for the Netherlands, the United States and England
are less optimistic than the pay level would suggest, whereas for France and Sweden it is
the other way around. The hypotheses are tested on the basis of available information on
the quality and supply of teachers (based on a literature review and interviews with local
experts7). An overview of the hypotheses and the outcomes, as well as the main
characteristics for each country can be found in table 2.3.
Unfortunately, there is a lack of data where the quality of teachers can be
compared to the quality of employees in other professions, like in the study of Webbink
(1999) for the Netherlands. The data he uses provides information on both the exam
scores of pupils and their choice of study, which enables him to compare the quality of
teacher training students with the quality of students in other subjects.
Accurate data on teacher supply are hard to find as well. If available, the number
of unfilled vacancies provides only a partial indicator, because in some countries it might
be easier to fill vacancies with less qualified teachers. Eurydice (2002) attempts to solve
this problem by defining a shortage of teachers as a lack of supply of fully qualified
teachers. However, the share of unqualified teachers is an imperfect indicator as well,
because qualifications requirements may strongly differ between countries. Moreover
some subjects might ask for more stringent qualification requirements than others.
Unfortunately accurate school and subject level data on both quantitative and qualitative
teacher supply are missing. Ideally, if such data were available for each country, it would
be possible to make direct comparisons of the relative quality of new teachers. It would
also be interesting to have this information for different cohorts over time, in order to find
out which kind of teachers are most likely to leave the profession.
Quality
As a consequence of the attractive working conditions in France, Germany and Australia,
the average quality of teachers is expected to be high. In contrast, because of the
relatively poor working conditions, the average quality of teachers in the Netherlands and
England can be expected to be low. Finally, Sweden and the United States are likely to
have a teacher quality that is comparable to the average quality of higher educated in
other sectors.

7

See Waterreus (2001) for references.
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When the (average) wage level is the same at all secondary schools, as in the
Netherlands, teachers will choose a school on the basis of other working conditions.
Therefore the best teachers are likely to teach at schools with “easiest” (best) pupils, on
average. To some extent the same mechanism should be at work in Sweden, as there are
no specific allowances for less popular schools. On the other hand, pay differences
between schools may exist, which should induce mobility, resulting in the best teacher
working in schools with the best combination of pay and working conditions. As far as
schools in Germany can select teachers themselves, they have an incentive to recruit the
best teachers, irrespective of their costs (age), because they are centrally employed. The
other way around the best teachers are again likely to prefer the “easiest” schools,
because wages are equal anywhere.
Supply
General shortages are most likely to occur in areas with relatively low salaries, like the
Netherlands and England. For the same reason France, Germany and Australia should
have no general shortages8.
When salaries are equal across schools, schools with disadvantaged pupils and in
areas with high costs of living are most likely to be confronted with teacher shortages. In
Germany, France and Australia where wages are the same at all secondary schools, but
teachers are centrally allocated the same problem occurs although indirectly, as teachers
at difficult schools are more likely to leave. However, in France and Australia this
tendency is countered by the specific allowances for areas with recruitment difficulties.
Countries with work-life incentives through long salary scales like the
Netherlands, Germany, France and the United States may face cohort-problems, as they
can less flexibly adjust to changing pupil numbers.
When schools receive lump sum budgets based on the number of pupils (like The
Netherlands, Sweden and England), they have an incentive to attract cheap (young)
teachers of a given quality. However, given the fact that teachers cannot easily be
dismissed, older teachers are likely to stay at their school. Further, in the Netherlands so
far schools are compensated if they have higher salary costs as a result of an aged teacher
population. On the other hand, Dutch schools do have an incentive to use their limited
number of scale 12 functions to retain and recruit certain types of teachers, like teachers
in shortage subjects or teachers performing extra activities.

8

General teacher shortages are defined here as shortages that occur in different subjects and regions at the
same time (as opposed to specific shortages in certain particular subjects or regions which exist in almost
every country).
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Table 2.3. Incentives and outcomes for each country.
Country

Employment
State, centrally
allocated to schools;
retirement at 60-65

Level of pay
Competitive;
Low number of
hours and pupils

Pay criteria
Seniority, education
and (relative)
performance

State (over half
centrally allocated to
schools); retirement at
65
School board;
mandatory retirement
at 65

Relatively high;
low number of
hours; average
number of pupils
Competitive; high
number of hours
and pupils

Seniority (but can be
conditional upon
performance)

United States
(Texas)

Local school district;
no mandatory
retirement

Relatively high;
high number of
hours; average
number of pupils

Australia
(New South Wales)

State, centrally
allocated to schools; no
mandatory retirement

England

Local Education
Authorities; mandatory
retirement at 60-65

Relatively high;
average number of
hours; low number
of pupils
Competitive;
average number of
hours; high number
of pupils

Sweden

Local government;
mandatory retirement
at 65

France

Germany
(NorthrineWestphalia)
The Netherlands

Only competitive
for women; low
number of hours
and pupils

Minimum based on
seniority; award of
higher pay scale is up
to school
State minimum based
on seniority and
qualifications;
additional pay up to
local district
Seniority and
qualifications

Seniority, school
achievement and
performance
(centrally controlled
internal evaluation)
Minimum based on
seniority; individual
(relative) pay rise up
to school

Seniority profile
Flat and long;
90%-117% increase
over 30 years;
3.0-3.9% a year
Very flat and long;
36% increase
over 28 years;
1.3% a year
Flat and long;
50% increase over 23
years;
2.3% a year
Flat and long;
70% increase over 20
years;
3.5% a year

Hypotheses
High quality;
no shortages

Outcomes
High quality;
no general shortages

High quality;
no shortages

High quality;
no general shortages

Low quality;
shortages

Low quality;
shortages unevenly
distributed

Average quality;

Low/average quality;
increasing shortages

Steep and short;
41% increase
over 8 years;
5.1% a year
Steep and short;
49% increase
over 7 years;
7% a year

High quality;
no shortages

Low quality;
growing shortages

Low quality;
shortages

Decreasing quality;
large general
shortages;

Flat and short;
15% increase
over 5 years;
3% a year

Average quality

Decreasing quality;
increasing shortages
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2.4. Outcomes

Quality
Unfortunately we have no direct measures of teacher quality in France and Germany. We
can only assume that average teacher quality is relatively high, because of the high
number of candidates and the selectivity of teacher training9. Although we cannot
exclude the possibility that the quality of candidates is below average, this seems highly
unlikely and the selection procedure should filter out the best candidates. Of course this
relies upon the assumption that selection is based on criteria that are related to teacher
quality. An important difference with the situation in the US is that the opportunity costs
are limited by payment in the second year of training and a job guarantee and as those
with the highest grades receive a favorable treatment when they are allocated to a school.
During their career, the system of performance related pay for French teachers
may help retaining high quality teachers. At the same time the French system of teacher
evaluation is criticized, as the evaluations by the inspectorate are not carried out on a
regular basis. Teachers may have to wait for over ten years to be inspected, and the
outcomes of the subjective evaluations are sometimes felt to be a random indication. This
shows a clear dilemma of subjective evaluations. For these evaluations to be accepted and
to avoid arbitrariness, a lot of safeguards and procedures are necessary. However this
involves high costs (inspection, management), which may outweigh the benefits.
At the same time teacher quality was expected to be high as well in Australia, and about
average in the United States and Sweden. However, as the evidence does not fully
support these hypotheses we might have to look for other explanations, like a decline in
the value of job security attached to education.
Australia does not succeed in attracting the same number of high quality teachers
as in the past. The minimum required level of examination results to enter teacher
training has declined over the years. Further, over half of teacher training students appear
to be in the bottom quartile of the school leavers starting at university.
A comparison of Scholastic Aptitude Test (SAT) scores shows that prospective
teachers in Texas have lower than average test scores. However, as not all prospective
9

In France students must at least have followed three years of university training to be admitted to a twoyear teacher-training course. At the end of the first year of teacher training a competitive examination has
to be passed to go to the second year. During this second year teachers receive a full salary, while they are
teaching part-time and following courses at the same time.
In Germany prospective teachers have to follow three and a half (for lower secondary schools) to four and a
half (for upper secondary schools) years of teacher training, followed by two years of preparatory service.
To be admitted to the preparatory service, students have to pass the First State Examination, and at the end
of the preparatory service the Second State Examination has to be passed.
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teachers pass the Examination for the Certification of Educators in Texas (ExCET),
certified teachers tend to have above average SAT-scores. On the other hand the average
SAT-scores of certified teachers is higher for those who do not enter into teaching than
for those who actually teach.
It should be noted that the relative wage level used refers to the US as a whole,
whereas teacher pay in Texas might be somewhat higher. Secondary school teacher
quality in all states was slightly below average in 1988 according to the fact that 22.6%
attended above average colleges, compared to 24.8% attending a college of below
average quality. Other teachers went to an average or non-rated college or had no
bachelor’s degree at all (Ballou & Podgursky 1997).
For Sweden there is no direct evidence of the level of teacher quality. In Sweden
for most teacher training courses the number of applications is still slightly larger than the
number of places available, but not sufficient as Swedish students apply for different
studies at the same time and teacher training is less popular than most other studies. As a
result, the share of unqualified teachers has strongly increased over the last ten years,
from around 5% to almost 20% (Svenska Kommunförbundet 2002).
A study by Webbink (1999) confirms the predicted low status of the teaching profession
for the Netherlands. He estimates a multinomial logit model for the choice of teacher
studies, and finds that enrolment is dominated by females, graduates from senior
secondary general education (as opposed to pre-university education) and students with
“no mathematics” packages. As mentioned above, unfortunately no similar analyses are
available for other countries.
Nickell & Quintini (2002) find some evidence for the influence of relative pay on
the quality of male teachers in the United Kingdom (UK). UK Teachers aged between 31
and 50 have experienced a fall of 7 to over 12 percentage points between 1975 and 1995
in their average percentile position in the overall earnings distribution of the same age,
sex grouping. At the same time average test score percentile rankings for male teachers
have declined by 11 to 13 percentage points. However, no such pattern emerged for
female teachers, maybe due to the increased participation rate of women. This increase in
the supply of female teachers might also explain the decline in relative teacher pay, and
the subsequent decline in the quality of male teachers.
To improve teacher quality England has recently introduced skills tests on literacy
and numeracy in the final year of initial teacher training, and an induction program for
the first year of teaching. The number of applicants for initial teacher training falls short
of the targets for secondary education. As a result the number of unqualified teachers is
rising. Although only 1% of all secondary teachers is unqualified, the share of
unqualified teachers reaches 6% in some of the London areas.
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Finally, the first results of the English performance related pay scheme seem to
confirm that it is hard to measure teacher quality. No less than 95% of those who applied
have passed the test, and have been promoted. Not only would a general wage increase
probably have been cheaper, but it would also have prevented the remaining 5% from
being strongly demotivated. Their failure is now highlighted because they are such a tiny
minority. Even if it was the objective to discourage this group from teaching, other
procedures were likely to be more effective and less costly. For the others, the new pay
scheme is unlikely to provide an incentive effect. When teacher quality is hard to
measure, luck is likely to be important (and effort is of minor importance) in determining
who gets a promotion. In order to motivate teachers to put forward extra effort in such a
case, the reward has to be very large, as shown by Lazear & Rosen (1981).
The fact that Australian teachers regarded the wage premium for Advanced Skills
Teachers too low, also suggests that luck plays an important role in determining the best
performing teachers. Again, as predicted by relative compensation theory, promotion to
the AST-level would then have to be accompanied by a very large wage spread in order
to be an effective motivator.
Supply
In line with the hypotheses, there are no general teacher shortages in Germany and
France. There are difficulties in attracting teachers for some specific subjects and regions,
but at the same time there exists an oversupply of teachers for other areas. This is
confirmed by a recent study of Eurydice (2002).
Northrine-Westphalia only has temporary problems, as the current pupil cohort is
rather large. This is dealt with by a temporary increase of the weekly working hours for
teachers between 1999 and 2004, which is to be compensated by an equal reduction of
working time from 2008.
The supply of French teachers is still abundant. In 1999 only 10-20% of the
participants in the competitive examinations for the different teaching qualifications were
admitted. Nevertheless, there are large differences between subjects, for instance in
philosophy only 2.5% is admitted, whereas in the classic languages and some technical
subjects over 50% is admitted. For a few subjects, there may not be enough qualified
candidates for the number of available places. Shortages only occur in some subjects and
regions. For example, mobility is very high in remote areas and at schools with
disadvantaged pupils.
Attrition among teachers in the beginning of their career appears to be very low as
well. Less than five percent of new German teachers and an insignificant share of French
teachers leave teaching during the first years of their career (Stoel & Thant 2002). The
fact that the supply of teachers is larger than the demand for teachers, suggests that
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France and Germany pay teachers an efficiency wage (wage above the “market clearing”
level) in order to attract better teachers.
In spite of apparently competitive wages, Australia, the United States and Sweden have
increasing recruitment difficulties. As for the decrease in teacher quality, an alternative
explanation has to be found. A possible explanation might be that the economic boom at
the end of the nineties recent years has recently increased pay in other sectors relative to
teacher pay. This might be combined with a decline in the value attached to the job
security offered in education, due to a lower level of unemployment. Some evidence for
this can be found in Table 2A3 of the appendix which shows that unemployment levels
decreased by a third in these countries between 1994 and 2000.
Teacher shortages in Australia are increasing, especially in remote and difficult
city-areas and subjects like Math, Science, and Design & Technology. Furthermore over
the last 5 years there has been a lack of casual teachers to fill vacancies.
Teacher shortages are increasing in Texas as well, with large shortages in
disadvantaged urban areas and for certain subjects. Attrition is also very high, as around
30% of teachers leave the US school system within five years (Stoel & Thant 2002).
Due to demographic developments a teacher shortage in Sweden is expected in
the near future. Until recently shortages only occurred in some rural areas and certain
subjects, but in 2002 more than half of all local communities reported shortages in upper
secondary schools (Svenska Kommunförbundet 2002).
In the Netherlands and England general shortages exist, as predicted. Dutch teacher
shortages are also unevenly distributed across regions and subjects. Teacher shortages are
lower in general upper secondary education, where pupils are “easier” and schools have
more opportunities to award higher salaries. In contrast, schools with a lot of
disadvantaged pupils in the big cities are having the largest problems in recruiting and
retaining teachers (Ministerie van OCenW 2001). Obvious explanations are a heavy
workload due to difficult pupils and high costs of living (in particular housing).
In recent years England has been confronted with a large general teacher shortage
that keeps on growing, in spite of a number of recruitment initiatives. Of those entering
teaching 40% is said to leave their job within in the first three years (Stoel & Thant
2002). Shortages are in particular strong in urban areas and certain subjects.
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2.5. Conclusion

The level of teacher pay seems an important determinant for the quality of teachers.
Countries with relatively good working conditions, like France and Germany, are able to
attract more applicants to teacher training than the number of places available. In this
way they can select the best teachers through competitive examinations.
In the same way, the prediction that countries with low levels of teacher pay result
in low (or decreasing) average teacher quality is confirmed for the Netherlands and
England. Even in countries where the working conditions for teachers seem more
competitive there is concern about teacher quality. Teacher quality is clearly below
average in Australia, and probably also in the United States, whereas Sweden has to deal
with an increasing number of unqualified teachers.
Similar conclusions arise from indicators of teacher shortages. France and
Germany don’t have any general shortages of teachers, as opposed to the Netherlands and
England. The fact that countries with apparently competitive working conditions like
Australia, the United States and Sweden also have problems with teacher quality and
supply suggests that other factors may also play an important role. When unemployment
levels are low (high), employees may attach less (more) value to the job security offered
by education and care more (less) for the career opportunities outside education.
Another finding is that teacher quality and teacher shortages tend to be unevenly
distributed over subjects and regions, when wages are equal across subjects and schools.
Shortage subjects and schools with disadvantaged pupils are more likely to end up with
lower quality teachers or with no teacher at all. In a number of countries special
allowances are used to prevent such shortages, but permanent allowances for specific
subjects as suggested in chapter 1 are nonexistent.
Regarding pay criteria and employment conditions for teachers, the omnipresence of
seniority pay and the difficulties experienced with merit pay confirm the predictions from
chapter 1. Although a system of merit pay could seem attractive, there is no consensus on
the ideal system of performance evaluation, as the processes differ from country to
country. The costs of evaluation procedures involved in these systems often seem so high
that they could outweigh the benefits.
This could be partly due to demands for costly safeguards and procedures by
teacher unions. The certification requirements and the high level of employment
protection in most countries also provide support for the hypothesis of rent seeking by
teacher unions. In order to determine the optimal compensation structure for teachers,
further research is needed which takes the political economy of the teacher labor market
into account.
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Appendix 2
Data sources for earnings profiles
General
All data are restricted to higher educated people, who are aged 25-64 and working fulltime. Teachers refer to secondary teachers if the data allow distinguishing them from
other teachers. Observations are excluded when wages are extremely low or high.
Country-specific details are shown below.
France
Data are drawn from the 1997 Labor Force Survey (Luxemburg Employment Study).
Definition of income: net monthly wage; minimum FF 3,000; maximum 60,000 (30,000
for teachers).
Definition of full-time employment: full-time labor force status.
Definition of teachers: secondary education teaching professionals.
Definition of higher educated: first cycle university degree or higher.
Definition of academic degree: second cycle university degree or higher (81% of
teachers).
Germany
Data are drawn from the 1994 Socio-economic Panel (Luxemburg Income Study).
Definition of income: gross annual wage; minimum DM 10,000; maximum 350,000
(175,000 for teachers).
Definition of full-time employment: full-time labor force status.
Definition of teachers: educator.
Definition of higher educated: high school (hochschule) degree or higher.
Definition of academic degree: university degree (90% of teachers).
The Netherlands
Data are drawn from the 1994 Socio-economic Panel (Luxemburg Income Study).
Definition of income: gross annual wage; minimum NLG 15,000; maximum 500,000
(250,000 for teachers).
Definition of full-time employment: 30 or more hours of work a week (25 for teachers).
Definition of teachers: (secondary) teachers.
Definition of higher educated: tertiary lower degree or higher.
Definition of academic degree: postgraduate, old masters and post doctorate (36% of
teachers).
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United States
Data are drawn from the 1997 Current Population Survey (Luxemburg Income Study).
Definition of income: gross annual wage; minimum US$ 6,000; maximum 200,000
(100,000 for teachers).
Definition of full-time employment: 30 or more hours of work a week (25 for teachers).
Definition of teachers: secondary school teachers.
Definition of higher educated: bachelor degree or higher.
Definition of academic degree: masters degree or higher (42% of teachers).
Australia
Data are drawn from the 1994 Survey of Income and Housing Costs (Luxemburg Income
Study).
Definition of income: gross annual wage; minimum A$ 10,000; maximum 350,000
(175,000 for teachers).
Definition of full-time employment: full-time labor force status.
Definition of teachers: working in education sector.
Definition of higher educated: bachelor degree or higher.
Definition of academic degree: higher degree or postgraduate diploma (55% of teachers).
England
Data are drawn from the 1998 Labor Force Survey (ISER/UK Data Archive).
Definition of income: gross weekly wage; minimum £ 80; maximum 2,800 (1,400 for
teachers).
Definition of full-time employment: full-time labor force status.
Definition of teachers: secondary teachers.
Definition of higher educated: higher education qualification or higher.
Definition of academic degree: university degree (87% of teachers).
Sweden
Data are drawn from the 1995 Income Distribution Survey (Luxemburg Income Study).
Definition of income: gross annual wage; minimum SEK 45,000; maximum 1,500,000
(750,000 for teachers).
Definition of full-time employment: 30 or more hours of work a week (25 for teachers).
Definition of teachers: pedagogical workers.
Definition of higher educated: university level 1 degree or higher.
Definition of academic degree: university level 2 degree or higher (63% of teachers).
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Table 2A1. Earnings profiles for teachers and other higher educated workers, by gender
Teachers, female
Others, female
Teachers, male
2
2
N=481, R =0.37
N=2801, R =0.31
N=789, R2=0.34
France
Constant
8.37** (0.20)
7.49** (0.11)
8.48** (0.16)
Age
0.029** (0.010)
0.074** (0.005)
0.027** (0.008)
Age squared
-0.00016 (0.0001) -0.00073**(0.0001) -0.00014 (0.0001)
Degree dummy
0.09** (0.02)
0.33** (0.01)
0.11** (0.02)
Hours
0.0015* (0.0008) 0.0008 (0.0005) 0.0014** (0.0006)
N=47, R2=0.47
N=180, R2=0.03
N=60, R2=0.26
Germany
Constant
8.58**
(0.62)
9.40** (0.69)
7.82** (1.03)
Age
0.100** (0.030)
0.063* (0.036)
0.143** (0.044)
Age squared
-0.00097**(0.0003) -0.00073 (0.0005) -0.00137**(0.0005)
Degree dummy
0.07
(0.10)
-0.02
(0.07)
-0.17
(0.20)
Hours
-0.0017 (0.0027) 0.0024
(0.0055) -0.0003 (0.0039)
2
2
N=25, R =0.47
N=231, R =0.30
N=93, R2=0.46
Netherlands
Constant
9.62** (1.31)
8.96** (0.39)
9.48** (0.69)
Age
0.029
(0.059)
0.044** (0.019)
0.042
(0.032)
Age squared
-0.00010 (0.0007) -0.00041* (0.0002) -0.00024 (0.0004)
Degree dummy
0.09
(0.15)
0.18** (0.05)
0.18** (0.05)
Hours
0.0097 (0.0099) 0.0236** (0.0032) 0.0088** (0.0033)
N=288, R2=0.18
N=5503, R2=0.13
N=222, R2=0.24
United States
Constant
9.15** (0.36)
8.15** (0.12)
9.05** (0.35)
Age
0.030* (0.016)
0.064** (0.006)
0.048** (0.017)
Age squared
-0.00023 (0.0002) -0.00071**(0.0001) -0.00043**(0.0002)
Degree dummy
0.14** (0.04)
0.19** (0.02)
0.10** (0.04)
Hours
0.0067** (0.0022) 0.0189** (0.0009) 0.0032 (0.0023)
N=107, R2=0.18
N=186, R2=0.18
N=131, R2=0.26
Australia
Constant
9.29** (0.39)
8.62** (0.45)
9.03** (0.40)
Age
0.059** (0.018)
0.067** (0.024)
0.059** (0.017)
Age squared
-0.00064**(0.0002) -0.00080**(0.0030) -0.00055**(0.0002)
Degree dummy
0.04
(0.04)
0.09
(0.06)
0.07*
(0.04)
Hours
-0.0007 (0.0026) 0.0148** (0.0035) 0.0025 (0.0035)
N=101, R2=0.38
N=1042, R2=0.16
N=96, R2=0.42
England
Constant
4.17** (0.38)
3.86** (0.21)
4.20** (0.42)
Age
0.069** (0.018)
0.076** (0.010)
0.065** (0.020)
Age squared
-0.00068**(0.0002) -0.00087**(0.0001) -0.00062**(0.0002)
Degree dummy
0.08
(0.06)
0.23** (0.02)
0.02
(0.07)
Hours
0.0058** (0.0021) 0.0096** (0.0016) 0.0083** (0.0021)
N=434, R2=0.51
N=836, R2=0.20
N=196, R2=0.29
Sweden
Constant
9.91** (0.23)
9.57** (0.30)
9.81** (0.48)
Age
0.040** (0.010)
0.054** (0.012)
0.040** (0.020)
Age squared
-0.00034**(0.0001) -0.00050**(0.0001) -0.00034 (0.0002)
Degree dummy
0.14** (0.02)
0.20** (0.03)
0.14** (0.04)
Hours
0.0273** (0.0023) 0.0306** (0.0041) 0.0348** (0.0066)
Note: standard errors between parentheses (**/* denotes significance at 5/10% level).
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Others, male
N=6003, R2=0.37
7.24** (0.08)
0.089** (0.004)
-0.00083**(0.0001)
0.36** (0.01)
-0.0004 (0.0003)
N=500, R2=0.10
9.55** (0.41)
0.055** (0.020)
-0.00048**(0.0002)
0.07*
(0.04)
0.0031
(0.0025)
2
N=494, R =0.31
8.72** (0.33)
0.081** (0.016)
-0.00075**(0.0002)
0.13** (0.03)
0.0121** (0.0018)
N=6705, R2=0.12
8.18** (0.11)
0.088** (0.006)
-0.00093**(0.0001)
0.16** (0.01)
0.0104** (0.0007)
N=404, R2=0.12
9.88** (0.37)
0.009
(0.018)
-0.00001 (0.0002)
0.11** (0.04)
0.0120** (0.0022)
N=1622, R2=0.14
3.81** (0.21)
0.094** (0.010)
-0.00102**(0.0001)
0.23** (0.02)
0.0050** (0.0013)
N=1323, R2=0.13
10.62** (0.25)
0.078** (0.011)
-0.00079**(0.0001)
0.17** (0.03)
0.0008 (0.0028)
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Figure 2A1. Standard gross monthly salary profiles for secondary school teachers in France, in
US$, 1999. Lower lines (certmin and certmax) refer to minimum and maximum salaries for
certifiés. Upper lines (agrmin and agrmax) refer to minimum and maximum salaries for agrégés.
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Figure 2A2. Standard gross monthly salary profiles for secondary school teachers in Germany
(Northrine-Westphalia), in US$, 1999. Lower line (a12) refers to salary at lower school types.
Upper line (a13) refers to salary at higher school types.
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Figure 2A3. Standard gross monthly salary profiles for secondary school teachers in the
Netherlands, in US$, 1999. Lower line (sch10) refers to minimum salary, upper line (sch12)
refers to maximum salary.
sch10

sch12

4000

3000

2000

1000
25

30

35

40

45
age

50

55

60

65

Figure 2A4. Standard gross monthly salary profiles for secondary school teachers in the United
States (Texas), in US$, 2000. Lower line refers to minimum salary, upper line refers to maximum
salary.
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Figure 2A5. Standard gross monthly salary profile for secondary school teachers in Australia
(New South Wales), in US$, 1999.
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Figure 2A6. Standard gross monthly salary profiles for secondary school teachers in England, in
US$, 2000. Lower line refers to minimum salary, upper line (ftprp) refers to fast-track salary.
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Figure 2A7. Minimum gross monthly salary profile for secondary school teachers in Sweden, in
US$, 1998.
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Table 2A2. Purchasing power parities by country (US$=1), 1994-2000.
1994
1995
1996
1997
France
6.63
6.46
6.56
6.51
Germany
2.07
2.01
2.03
1.94
Netherlands
2.12
2.03
2.05
1.97
United States
1.00
1.00
1.00
1.00
Australia
1.34
1.29
1.30
1.30
England
0.65
0.65
0.64
0.63
Sweden
9.90
9.73
9.68
9.47

55

1998
6.48
1.94
1.97
1.00
1.30
0.65
9.76

60

65

1999
6.38
1.91
1.97
1.00
1.30
0.65
9.64

2000
6.22
1.87
2.01
1.00
1.32
0.65
9.55

Table 2A3. Standardized unemployment rates, as a percentage of labor force, 1994-2000.
1994
1995
1996
1997
1998
1999
France
11.8
11.4
11.9
11.8
11.4
10.7
Germany
8.4
8.2
8.9
9.9
9.3
8.6
Netherlands
6.8
6.6
6.0
4.9
3.8
3.3
United States
6.1
5.6
5.4
4.9
4.5
4.2
Australia
9.5
8.2
8.2
8.3
7.7
7.0
England
9.4
8.5
8.0
6.9
6.2
5.9
Sweden
9.4
8.8
9.6
9.9
8.3
7.2

2000
9.3
7.9
2.8
4.0
6.3
5.4
5.9

Source: OECD.

Source: OECD 2002.
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3 Wages and teachers’ hours of work10
3.1 Introduction

Dutch secondary schools are increasingly having problems recruiting teachers. In contrast
to the beginning of the nineties, when there were hardly any vacancies, in recent years the
demand for teachers has increased rapidly. A recent report by the Ministry of Education
(Ministerie van OCenW (1999a)) shows that the percentage of vacant hours in secondary
education at the start of the school year has increased from 1% in 1996 to 6% in 1997 and
7.8% in 1998. This was due to a growing number of pupils, a collective reduction of
working time in 1998/1999 from 38 to 36 hours a week, and aging of the teacherpopulation leading to an increased outflow of teachers into (early) retirement11.
Moreover, in future years teacher shortages are expected to increase even further.
We can only speculate about what will happen if no policy measures are taken. A
heavier workload for the remaining teachers (larger classes, working overtime) may
result in demotivation and a higher percentage of illness. In turn this will aggravate the
problem of teacher shortages and student achievement may be affected, due to cancelled
lessons and lower teaching quality.
Although it is difficult to estimate these costs one could calculate the costs of
some possible consequences. For instance an increase in the number of pupils repeating
the same class with one percentage-point from 7% to 8% can be estimated at 77 million
guilders12. Even higher social costs may be involved with a possible increase in the
number of dropouts from secondary school, as they have a high risk of unemployment. In
this respect it seems worthwhile to look at policy measures that may result in lower costs
than the alternative of doing nothing.
Attracting new teachers by improving the attractiveness of the teaching profession
may be one way to solve the labor shortages. This will take, however, considerable time
and is especially difficult under the current conditions of labor market shortages of highly
educated people in general. Increasing the number of hours worked by the teachers who
are already in the profession may provide an alternative, as a lot of teachers are working
part-time. The average working week as a percentage share of a full-time position in
1997 was 91% for men and 69% for women (Fontein et al. (1999)).

10

Joint work with Simone Dobbelsteen; this chapter is based on Waterreus & Dobbelsteen (2001).
In 1998 38% of all teachers in secondary education are over 50 years old.
12
One percent of the total number of pupils in secondary education (856.000) times the average yearly
costs of a pupil (9.000 guilders) (Ministerie van OCenW (1999b)).
11
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As Blundell and MaCurdy (1999) point out, there can be important differences
between part-time and full-time jobs like, for instance, smaller chances of promotion or
lower wage rates. However, teachers in Dutch secondary education face few
consequences from their choice of working hours: wage rates increase with tenure
irrespective of the number of working hours. Teachers also have little opportunity for
promotion, and therefore their risk of foregoing promotion by working part-time is small.
Recent research shows that wages of full-time teachers are lagging behind other sectors,
whereas the wages of part-time teachers are in fact higher than in other sectors (Hassink
et al. (1999)).
Considerable increases in the average number of working hours can only be
reached by taking policy measures, for instance raising wages. However, a large general
wage increase is costly and not likely to produce much effect. When the income effect
dominates the substitution effect, teachers may even decide to work fewer instead of
more hours. Alternatively, working more hours can be made more attractive by
increasing the hourly wage rate with the number of hours worked. Such a premium
increases the incentive for teachers to work more hours, as this leads to a more than
proportional wage increase. At the same time the premium creates a disincentive to work
fewer hours, as this results in a more than proportional wage decrease. An extreme
version of such a measure is a premium on working full-time. The effect that such
measures will have, depends on the labor supply elasticity of teachers with regard to their
wage.
Typically, the labor supply elasticity of males aged between 25 and 55 is found to
be very small. Most men tend to work full time regardless of their wage level, while
traditionally, the labor supply of women is found to be more responsive to wage changes,
with the substitution effect dominating the income effect. Recent work, however,
suggests that the labor supply elasticities of women are decreasing, converging to those
of men (Ehrenberg and Smith (1997)). Most recent empirical studies (for various
countries) find uncompensated wage elasticities between 0 and 0.2 for men and between
0 and 1 for married women. Most income elasticities lie between –0.3 and 0 for men and
between –0.4 and 0 for women (Blundell and MaCurdy (1999)).
This chapter seeks to estimate the effect of teachers’ net marginal hourly wages
on their number of hours worked, on the basis of a survey of Dutch teachers. Further, it
attempts to estimate the effect of a premium on working more hours or on working fulltime. In the next section we describe the methodology applied in the empirical part of the
paper. Then we discuss the dataset used and how the inputs for our empirical model are
derived from it. In section 3.4 the estimation results are presented and in section 3.5 we
discuss simulated effects of various policy measures to increase the labor supply of
secondary school teachers. Section 3.6 concludes.
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3.2 Methodology

We want to investigate the effect of teachers’ income on the number of hours they work
per week. The underlying model we use is a static labor supply model. In this model,
each individual has a quasi-concave utility function U(C,L,X) where C denotes
consumption, L leisure hours and X individual attributes. We assume that utility is
maximized subject to the budget constraint C + wL = Y + wT where Y is the non-labor
income of the individual, w is the hourly wage rate and T is total time available. Solving
the first order conditions this leads to the labor supply function H = H(w,Y,X) which
gives the optimal amount of hours supplied as a function of the hourly wage rate, the
amount of non-labor income and individual attributes. Various empirical specifications
for the labor supply function appear in the literature; we choose to estimate a semi-log
labor supply specification, i.e.
H i = µ + α ln wi + βX i + γYi + ε i ,

(1)

This specification allows for some non-linear curvature in wage effects: the wage
elasticity declines with hours. According to Blundell and MaCurdy (1999): ‘This
formulation is attractive […] when there may be measurement error or endogeneity in
wages and income.’ We explicitly assume that the net hourly wage rate, i.e. after taxes
instead of the gross wage rate, is the crucial variable that determines the optimal amount
of hours worked by an individual. This net wage is derived from gross earnings E and the
marginal tax rate τ using:
ln wi = ln( Ei / H i ) + ln(1 − τ )

(2)

As taxes are a non-linear function of income in the Netherlands, both the net hourly wage
and the virtual income13 will depend on the number of hours worked, which means that
the budget constraint is non-linear.
Blundell and MaCurdy (1999) describe three possible ways to handle nonlinearities induced by taxes when estimating the effect of wages on labor supply: a
piecewise-linear approach, a differentiable likelihood method and an IV-method. In the
first approach, an individual’s piecewise-linear budget set is exactly constructed; the
location of its kinks and slopes are determined by the individual’s non-labor income, his
gross wage rate, and the tax structure (and therefore these have to be known exactly). The
13

The virtual income is defined as the non-labor income that results from a linear extrapolation of the
budget constraint to zero hours of work.
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maximization problem is then solved in two steps: first, the optimal number of hoursworked conditional on locating on a particular part of the budget constraint is derived.
Next, it is determined on which part of the budget constraint the individual is optimally
located. In the other two approaches, it is assumed that the non-linear tax schedule can be
approximated by a differentiable function. As the marginal wage and virtual income are
endogenous, as they depend via the tax rate on the number of hours worked, a viable
source of identification must be found. In the ‘differentiable likelihood’-method this is
established by non-linearities introduced through distributional assumptions. In the IVmethod, it is established by choosing instruments that are related to the marginal net
wage and the virtual income but are orthogonal to the structural disturbance term.
All three methods have been applied in literature; Blundell and MaCurdy (1999)
discuss the major advantages and disadvantages of the three approaches. A serious
drawback of the first two approaches is that these assume perfect knowledge of the entire
budget constraint that is relevant for the teacher in question, i.e. all income and wage
variables used to compute each sample member’s taxes are observed perfectly. The IVmethod does not rely on this strong requirement, and is therefore likely to be more robust
with regard to incomplete information. In our dataset both the calculated hourly wage and
the non-labor income are likely to suffer from some incompleteness or reporting error;
the shortcomings of our data on these variables are discussed in more detail in section
3.3. Moreover, we have no information on the teacher’s marital status or on the presence
of children, which may influence the tax function (i.e. the tax allowance). For both
reasons, we cannot derive the exact location of the teacher on the budget constraint. We
therefore choose to use the IV-approach.
A crucial step in using IV-methods is to choose valid instruments. Similar to
Triest (1990) we use the following instruments for our two endogenous variables: gross
hourly wage for net hourly wage and non-labor income for virtual income.
The gross hourly wage measure we use is based on a different question from the
questionnaire as the net hourly wage. Respondents were asked to report the salary-scale
and point they were currently on. The gross wage that corresponds to the reported scale
and point seems a valid instrument for the net hourly wage; it will be strongly correlated
with the net hourly wage, but not to its ‘endogenous part’ determined by the amount of
taxes paid.
For virtual income we use reported non-labor income as an instrument. As the
difference between the two will depend on the marginal tax rate, we expect that non-labor
income as an instrument for virtual income will get rid of the endogenous part of the
latter.
As we will discuss in the next section, our data on ‘weekly hours worked’
probably suffers from reporting error. Consequently, measurement error will also be
present in the calculated net marginal wages due to its construction. However, under
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certain conditions IV-estimation will still provide consistent estimates of substitution and
income parameters. Following Blundell and MaCurdy (1999) we assume that the relation
between actual hours worked H and observed hours worked H* is characterized by the
following multiplicative structure:
H i * = H i .eν

(3)

where ν denotes an error component that is distributed independently of H and ε,
satisfying the moment condition E(eν)=1. H and H* thus have the same expected value.
Incorporating this measurement error model in our semi-log specification yields the
following empirical relation:
H i * = ϕ + α ln wi * + βX i + γYi + η i ,

(4)

where

ϕ=µ−

α .σ ν2

2
η i = ε i + α (ν + σ ν2 / 2) + H i (eν − 1)
and lnw* is the natural logarithm of the net marginal wage rate evaluated at observed
hours. As the error ν is assumed to be distributed independently of all endogenous
determinants of H, and since E(ν) = -σ2ν/2 and E(eν)=1, the disturbance term η has zero
mean. IV will therefore provide consistent estimates of substitution and income
parameters. As the disturbance term, however, is heteroskedastic, robust standard errors
must be computed to derive valid test statistics.
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3.3 The data14
3.3.1 Teachers in secondary education in the Netherlands: some characteristics
The data analyzed in this paper are from a survey of a representative sample of 3000
subject teachers in Dutch general secondary education in 1998. The data include selfreported information on teachers’ net personal income and their net household income,
the number of hours worked and a variety of background characteristics. The largest
subject areas are mathematics and Dutch, followed by English and History. A complete
list of the distribution of teachers over subjects can be found in table 3E of appendix 3.1.
Descriptive statistics for the sample used in our estimations are shown in table
3.1. The number of observations in our estimation is 1324. The number of observations is
reduced by 1400 due to missing data on different variables (mostly hours worked and
wages) and the exclusion of 300 teachers due to special circumstances or as they reported
extreme values for certain variables. Over half of them were excluded as they had more
than one teaching job (due to incomplete information about this other job). As most of
these teachers have a small number of teaching hours, their exclusion caused the average
number of hours to be somewhat higher in the final sample. Further these teachers are
slightly younger. As a result the average age in the final sample was just over 46, whereas
it was just under 46 in the full sample15. However, the age-difference is so small that we
do not expect this to have a significant impact on our results.
The average age of teachers is over 46, and 28 percent are older than 52,
indicating that the teacher population experiences a serious aging problem. A lot of these
teachers are about to retire in the near future as only a few teachers stay in teaching until
the official retirement age of 65. To promote the participation of older teachers they were
allowed to reduce their number of weekly working hours by 4 (from the age of 52) or 8
(from the age of 56) in exchange for a 50% reduction of their salary over these hours (TK
(1996)). To control for this arrangement dummies for these age groups are included in the
regression.16 If we did not control for these partial-retirement arrangements, the negative
correlation between higher hourly wages of older teachers (due to seniority and to 50%
payment for non-worked hours) and their smaller number of hours would bias our
estimate of the supply elasticity.

14

Data were collected by SEO (Foundation for Economic Research at the University of Amsterdam) by
order of Elsevier and AOb. For an extensive description of the survey see Berkhout et al. (1998).
15
This is in line with statistics from the Ministry of Education, which indicate that the average age of
teachers was just over 45 in 1998 (Ministerie van OCenW (1999b)).
16
In our sample 17% is aged 52-55, whereas 11% of the sample is over 55.

82

Wages and teachers’ hours of work

Table 3.1. Sample Descriptive Statistics
Variable
Clock hours
Teaching hours
Net monthly salary
Log net hourly wage
Virtual income
Log gross monthly wage
Other family income
School size (number of pupils)
Age
Number of household members
Dummy for Males
Dummy for women with children
Dummy for single persons
Dummy for academic degree
Dummy for state schools
Dummy for those aged 21-25
Dummy for those aged 52-55
Dummy for those aged 56 and over

Mean
33.48
22.34
3756.02
3.01
592.87
8.75
1762.00
1588.19
46.24
3.18
0.71
0.14
0.11
0.55
0.27
0.00
0.17
0.11

Standard
deviation
6.49
5.99
931.76
0.18
390.77
0.19
1775.00
949.18
7.80
1.42
0.45
0.35
0.32
0.50
0.44
0.06
0.37
0.31

Minimum

Maximum

9
5
1100
2.58
81.96
8.32
0
70
24
1
0
0
0
0
0
0
0
0

38
36
6000
3.54
2544.30
9.02
10000
5000
64
9
1
1
1
1
1
1
1
1

The number of weekly hours worked by teachers is measured in two ways: they
were asked how many hours a week they worked (i.e. clock-hours), and how many
lessons they taught per week (i.e. teaching-hours). We assume that clock-hours is the best
measure for number of hours worked, as preparation time or time spent on teachingrelated activities should also be taken into account when calculating an hourly wage.
However, among teachers it is very common to think in teaching-hours, so it may be
easier for them to report. As a full-time working week for teachers in 1998 was 38 clock
hours or equivalently 28 teaching hours, you would expect to find a ratio of 0.74 between
teaching hours and clock hours reported. The data show, however, that there is no fixed
ratio between the two sources of information. This may be due to ‘more-than-average’
non-teaching activities (which are not reported) but also to reporting error in one or both
measures of hours worked. In some cases it is obvious that clock-hours are reported for
teaching-hours or vice versa, and in some cases we know that teachers have many nonteaching activities17, but in other cases the reason for an observed discrepancy between
clock-hours and teaching-hours remains unclear. We conclude that there is probably
17

Teachers were asked whether they were mainly teaching or mainly doing other tasks than teaching.
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some reporting error in the weekly working hours, and we limit our sample to teachers
with a ratio between teaching- and clock-hours that is not larger than 1. This excludes
around 40 teachers from the sample.
In Dutch secondary education there is little spread in teacher wages, which is
confirmed in table 3.1. Most teachers follow a standard career pattern of 24 yearly
increments to reach the maximum level of their salary scale. The starting salary of all
secondary teachers is approximately the same (full-time gross monthly salary of around
4000 guilders), but after 24 years salary scale 10 reaches a maximum of 6201 guilders,
whereas the maximum for salary scale 12 is 8263 guilders a month (i.e. the yearly wage
increments in maximum scale 12 are twice as large as in maximum scale 10; Algemene
Onderwijsbond (1998))18. As a result gross hourly wages should not exceed 52 guilders.
To be on the safe side we choose to exclude 39 teachers with gross hourly wages above
70 guilders.
3.3.2 Deriving net marginal wage and virtual income
The most relevant variables in our model for the decision on the number of hours worked
are the marginal net wage and virtual (non-labor) income, both of which depend on the
marginal tax rate following from the tax structure. A description of the Dutch tax-system
and the calculation of the marginal net wage can be found in Appendix 3.2.
The calculated net marginal wages may be biased due to reporting errors in the
number of working hours: for instance, those who have indicated a higher than actual
number of working hours end up having lower than actual hourly wages. This would
result in a negative relation between hours and wages. Moreover, there may be direct
reporting error on net wages if teachers did not indicate their net monthly income
correctly, or only in ‘round’ numbers. In section 3.2, however, we stated that IVestimation would still provide consistent estimates of substitution and income parameters,
if the instruments chosen were independent of measurement error. The measure of gross
wage we use as an instrument is based on the question ‘which salary-scale and point are
you currently on?’19. Given the highly standardized career profiles in secondary
18

In the past, the entitlement to maximum scale 12 instead of scale 10 was directly linked to the
educational level of the teacher, with university degree teachers being awarded the higher maximum salary
scale 12. Since 1986, however, due to a revision of teachers’ salaries, the academic scale 12 could only be
awarded when a teacher taught mostly in the last years of upper secondary education (Ministerie van
Onderwijs en Wetenschappen (1985)). Since 1996, due to decentralization and the introduction of a lump
sum budget for schools (Staatsblad (1995)), schools themselves can decide to award teachers with
maximum scale 12. It can be expected that schools will only award maximum scale 12 functions to teachers
they really want to retain, for example in subjects with a large shortage of teachers. As a result, gross
teacher wages are mainly determined by seniority.
19
The survey contained the following questions concerning wage and household income:
(Q1.7) What is your net monthly salary; which salary-scale and point are you currently on?
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education, this largely reflects the maximum salary scale teachers are in (scale 10 or 12)
and their years of experience. It does not depend on reported working hours or on
reported net earnings, so we are fairly certain that our estimates are not distorted by
measurement error. For instance, if teachers have only indicated scale 10 or 12, this is
assumed to be their end scale. Their current gross wage is then inferred from their
number of years of experience20. Unfortunately, as information on salary scales is
missing for a number of teachers in the survey, using this variable as an instrument leads
to a reduction of our sample size by 663 observations.
The virtual income of teachers is derived from a linear extrapolation of the budget
constraint to zero hours of work. In case of a zero marginal tax rate, virtual income is
exactly equal to non-labor income; with increasing marginal tax rates, the difference
between virtual income and non-labor income increases.
Our information on the non-labor income is incomplete to some extent.
Respondents were asked to report the total net income of the household he or she lives in,
from which the non-labor income of the teacher is derived by subtracting his net earned
income. However, the remaining part may consist of three components: partner’s income,
the teacher’s own income from other jobs, and of non-labor income of both partners. As
the second component of course cannot be interpreted as non-labor income, we want to
eliminate it to the extent possible. We therefore exclude teachers that report to teach on
more than 1 school (155 observations; 5% of the full sample). We further assume that the
number of teachers in our sample with second jobs outside education can be ignored. As
the Dutch tax system is individualized to a large extent, partner’s income has no effect on
the amount of tax paid other than through the personal tax allowance as explained in
Appendix 3.2. Non-labor income is also assumed to have no effect on the marginal tax
rate paid by the teacher.

(Q6.4) What is the number of persons in your household?
(Q6.5) What is the net monthly income of your household?
20
We checked whether gross salaries are in line with net salaries: if net salaries were lower than 60% of
gross salaries, we assumed that scale 10 reflected their maximum scale.
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3.4 Estimation results

As explained in the section on methodology we want to estimate a semi-log labor supply
function of the teachers’ hours of work on their net marginal wage and virtual income.
We apply an instrumental variables estimation to correct for endogeneity of the wage and
virtual income, as they depend on the number of working hours through the tax function.
Due to this endogeneity, a simple OLS regression of working hours on hourly wages and
virtual income is not reliable, as the marginal wage decreases if the second tax bracket is
entered. Indeed, as shown in the first column of table 3.2, OLS results in a significantly
(at the 5% level) negative effect of both the hourly wage and virtual income on hours
worked, whereas on the basis of the literature one would expect a positive effect of wage
on hours worked.
The last column of table 3.2 shows the results of our IV-estimation, which uses
the gross full-time wage and other household income as instruments for the net marginal
wage and virtual income. We now find a significantly positive coefficient for the log net
hourly wage. To test whether the correction for endogeneity is justified, a Hausman test is
performed. Table 3A in appendix 3.1 shows that the residuals of both first-stageequations have a significant coefficient when entered in the second-stage-equation,
indicating that the correction for endogeneity is indeed justified.
Table 3.2. OLS and IV estimates. Dependent variable: weekly working hours (gross
monthly wage and other household income used as instruments).

Log net hourly wage
Virtual income (*100)
School size (*100)
Age
Dummy for men
Dummy for women with children
Dummy for single persons
Dummy for academic degree
Dummy for state schools
Dummy for age 21-25
Dummy for age 52-55
Dummy for age 56 and over
Constant

OLS-estimation
Number of obs.=1324
F(12,1311)=73.53
-15.06** (1.13)
-0.40** (0.05)
0.04** (0.01)
0.26** (0.03)
3.40** (0.52)
-3.56** (0.69)
-2.57** (0.57)
1.50** (0.30)
0.17 (0.30)
-0.73 (1.54)
-1.61** (0.43)
-4.97** (0.62)
66.80** (3.03)

IV-estimation
Number of obs.=1324
F(12,1412)=37.76
7.98** (3.12)
-0.57** (0.06)
0.04** (0.02)
-0.07 (0.05)
3.42** (0.61)
-3.73** (0.80)
-2.69** (0.65)
-1.27** (0.52)
0.30 (0.37)
-1.53 (1.65)
-0.22 (0.55)
-2.66** (0.84)
14.75** (7.27)

Note: robust standard errors between parentheses (**/* denotes significance at 5/10%-level).
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Given the semi-log labor supply specification we used for our estimations, we can derive
the uncompensated (Marshallian) wage elasticity (Ew,M) from our estimate α, using:
∂H 1 α
= .
E w, M =
∂ ln w H H
Our estimation results show a significantly positive coefficient of 7.98 for α. At the
average number of hours worked (33.48) the elasticity is then 0.24. This means that to
induce a teacher to work 34 instead of 33 hours on average an increase of the net
marginal hourly wage by 13% is required. As a result of the semilog equation of labor
supply the wage elasticity decreases from 0.89 to 0.21 as the number of hours worked
increases from 9 to 38.
The income elasticity (EY) can be derived from the estimated coefficient γ for
virtual income, using:
Y
∂H Y
=γ
,
EY =
∂Y H
H
which gives a significantly negative elasticity of –0.10 at the mean values for virtual
income and number of working hours. This indicates that other household income, in
combination with the tax rate, has a negative influence on the number of hours worked.
For instance, an increase in virtual income by 30% would on average reduce the number
of hours a teacher works by 3% from 33 to 32.
The dummy variables for the young and old age groups have negative coefficients
as expected, although only the oldest age group works significantly fewer hours. Single
persons and teachers with an academic degree also work fewer hours, whereas teachers at
state schools and larger schools work more hours. The control variable for age does not
have a significant effect. Further we have checked that the results are robust for different
teaching subjects. None of the dummies for the different subjects proved significant.
Unfortunately we do not have enough observations to use interaction terms with wages or
perform separate regressions for different subjects, although that might be more
appropriate.
Men tend to work significantly more hours on average than women, whereas
women with children teach even fewer hours21. As various studies have found
significantly different wage elasticities for males than for females, we also perform
separate estimates for males and females. The results are presented in table 3.3. We find a
somewhat smaller wage coefficient for men than for women, resulting in wage elasticities
of 0.19 for men and 0.39 for women, corresponding with the general finding that male
labor supply is less elastic than female labor supply. The income elasticity for males
(−0.06) is smaller than for females (−0.20). This confirms earlier findings that the labor
supply of women is more responsive to spousal earnings than the labor supply of men.
21

It is assumed that children are present when the number of household members exceeds two.

87

Wages and teachers’ hours of work

Table 3.3. IV estimates for males and females separately. Dependent variable: weekly
working hours

Log net hourly wage
Virtual income (*100)
School size (*100)
Age
Dummy for women with children
Dummy for single persons
Dummy for academic degree
Dummy for state schools
Dummy for age 21-25
Dummy for age 52-55
Dummy for age 56 and over
Constant

Males
Number of obs.=945
F(10, 934)=6.62
6.68** (3.51)
-0.43** (0.07)
0.03** (0.02)
-0.01 (0.06)
-2.49** (0.74)
-1.53** (0.58)
0.14 (0.38)
-0.03 (2.38)
-0.48 (0.54)
-2.89** (0.84)
19.10** (8.35)

Females
Number of obs.=379
F(11,367)=8.49
11.05* (6.24)
-0.74** (0.12)
0.06 (0.04)
-0.14 (0.11)
-3.78** (0.96)
-3.36** (1.41)
-0.62 (1.00)
0.65 (0.84)
-2.99 (2.24)
-0.16 (1.47)
-3.44 (2.13)
9.50 (14.47)

Note: robust standard errors between parentheses (**/* denotes significance at 5/10%-level).

3.5 Policy implications and simulations

The significant wage elasticities found in the previous section show that the number of
hours worked by teachers is positively influenced by increases in their net hourly wages.
This leads to the conclusion that we can increase the number of hours supplied by
teachers by paying them more, i.e. paying higher salaries to secondary teachers can
reduce teacher shortages. The question remains, however, how much money is involved
to solve, for instance, a teacher shortage of 6-8% (corresponding to the number of vacant
teaching hours in 1997 and 1998 as mentioned in the introduction) and what is the best
way to increase teachers’ wages. In the following we will simulate the effects and costs
of various alternative policy measures:
1) Increase gross hourly wages by x%
2) Give a premium to teachers working full-time
In addition to these policy measures, one can think of other instruments to increase
teachers’ working hours, like the provision of child care facilities or reversal of the
collective reduction of working hours (a policy originally intended to combat
unemployment!); these alternatives will be discussed only briefly at the end of this
section.
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3.5.1 General wage increase
If the gross hourly wage rate increases the Marshallian wage elasticity (Ew,M) applies,
with the usual substitution and income effect. In practice, some teachers may experience
a third effect in addition: if the increase in the hourly gross wage rate shifts the teacher’s
income to a higher tax bracket, his marginal net wage will decrease (if the increase in the
tax rate exceeds the x% increase) and his virtual income will increase. Teachers
confronted with such a situation will increase (or decrease) their working hours up to the
point that their gross income is at the upper limit of the tax bracket they are in. However,
the discontinuous tax function, which causes this effect, is smoothed by our IV-approach,
so our simulations need not be corrected for these discontinuities (the calculated wage
and income elasticities are already corrected for this).
The percentage change in hours worked resulting from a general wage increase
can be derived directly from the wage elasticity and the percentage wage change. The
first row of table 3.4 shows the costs of increasing the total number of working hours for
given percentages. These costs follow from the more detailed table 3C in appendix 3.1,
which shows the simulation results of general wage increases of 5%, 10% and 20%.
Multiplying the wage elasticity by the wage increase would give the potential increase in
the number of working hours. However, in practice this potential increase cannot be
reached, as teachers already working full-time cannot increase their working hours. In
this way half the potential effect is lost, as more than half of teachers are working fulltime.
As a consequence a general wage increase of 5% has a very small effect on the
number of hours that teachers work (only a 0.6% increase), whereas the costs are 250
million guilders. These costs refer to the macro-costs for the whole population of
teachers, by extrapolation of the costs for the sample. Even a wage increase of 20%
would increase hours with only 2.3% whereas costs are over a billion guilders. It should
be noted, however, that these simulations only refer to the direct effects on the number of
working hours of current teachers. In addition over the long run new teachers may be
attracted by these wage increases, in particular when they are large. Nevertheless, this
simulation makes clear that solving the teacher shortage in this way would require wage
increases of more than 50%, and would lead to costs of several billions of guilders.

Table 3.4: Comparison of the estimated costs (in millions of guilders) of an increase in
the number of hours worked due to a general wage increase and a full-time premium
Increase in hours worked
1%
2%
3%
4%
5%
6%
7%
8%
Costs of general wage increase 420 850 1290 1700 2100 2500 3000 3500
(in millions of guilders)
Costs of full-time premium
70 150 210 260 330 380 440 500
(in millions of guilders)
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3.5.2 A premium for teachers working full-time
An alternative measure is to give a bonus to teachers working full-time. The big
difference with the previous measure (a general wage increase) is that in case of a fulltime premium the negative income effect does not occur. The reason for this is simple:
the premium can only be gained by working extra hours, and is lost as soon as teachers
decide to work less than full-time. As a result, in case of a full-time bonus only the
substitution effect holds, and we should use the Hicksian wage elasticity to derive the
change in working hours (which is larger than the Marshallian wage elasticity).
The Hicksian wage elasticity can be derived from the Marshallian wage elasticity
and the income elasticity, rewriting the Slutsky equation:
wH ∂ ln H
wH ∂H Y
∂H
= E w, M −
= E w, M − w
E w , H = E w, M −
Y ∂ ln Y
Y ∂Y H
∂Y
Given our empirical specification this leads to:

α

− wγ
H
For every subject in our sample, we can now derive the substitution effect of a marginal
wage increase. The resulting Hicksian wage elasticity for men then varies from 0.27 at 37
hours to 0.83 at 9 hours, for women from 0.45 at 37 hours to 1.00 at 13 hours. Further
note that teachers will either decide to change their number of hours to 38 or stay at their
original number of hours, as the premium is only rewarded for those working full-time.
The last row of table 3.4 shows the costs for increasing the total number of
working hours with given percentages by full-time premium. These costs follow from
table D in appendix 3.1, which show the detailed simulation results of a premium on fulltime work. For teachers working 37 hours we calculated which premium would induce
them to work full-time. For teachers working 36 hours we add to this the necessary bonus
to make them work 37 in stead of 36 hours, etcetera; for each hour worked less by
teachers, the necessary bonus increases with the amount needed to induce one extra hour
worked.22
The total costs of the premiums are the yearly individual bonus times the number
of people working full-time. This number consists of all teachers already working 38
hours plus the additional categories of teachers now working less than 38 hours who are
induced to work 38 hours. The corresponding increase in the number of working hours is
the number of extra working hours (supplied by those who are currently working less
than 38 hours) as a percentage of total working hours. To get a good estimate of total
E w, H =

22

For example for teachers working 33 hours the necessary bonus to work full-time consists of an amount
to get them to work 34 hours, an amount to get them from 34 to 35, from 35 to 36, from 36 to 37 and
finally from 37 to 38.
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costs the costs of these extra hours have to be added to the costs of the premium and are
estimated by multiplying average gross wage by the number of extra hours.
From table 3.4 it is clear that a full-time premium produces a much larger effect
than a general wage increase at lower costs. For the macro-amount of 440 million
guilders the full-time premium produces an effect that is almost 7 times as large (7%
against just over 1%). Still, it should be noted that the potential effect of full-time
premiums is reduced by the fact that all teachers that were already working full-time
(about half of the teacher population) receive a full-time premium without an increase in
their number of working hours. Therefore even a full-time bonus does not seem a very
cost-effective measure: to induce one teacher to work more hours about two teachers are
given a full-time bonus. Finally, the gross premium needs to be over 2000 guilders a year
to create an effect large enough to solve the expected teacher shortage. At least a 6%
increase in hours worked is needed, which requires a premium equal to 3% of the current
average gross full-time teacher salary.
3.5.3 Alternative policy measures
In addition to the discussed policy measures, one can think of other instruments to
increase the labor supply of teachers. The main shortcoming of measures 1 and 2 is that
they can only increase the labor supply of teachers currently working part-time, while the
majority of teachers works full-time: two thirds of males and a quarter of female teachers.
In such a situation it seems worthwhile to consider an increase in the maximum number
of hours worked per week. Even at the current wage rate we can expect that some of them
are willing to work more than their present number of working hours.
In a recent survey (EVA 2000) around 20% of secondary teachers indicated they
were prepared to give up their recent reduction of working time and work extra hours. In
response, the Dutch Ministry of Education and the teacher unions have recently reached
an agreement on the possibility of an individual reversal of the working time reduction
(Ministerie van OCenW (2000)). Further, according to a recent report of the ‘Inspectie
van het Onderwijs’ (2000) in 1999 about 0.9% of ‘vacant’ lesson hours is taken care of
by teachers working overtime-hours.
Using our sample we could simulate the effect of this measure as follows:
Suppose that 20% of full-time teachers are willing to work 40 instead of 38 hours, that
the labor supply of part-time teachers is not affected by an increase in the maximum
working week, and that the percentage of full-time teachers in our sample also applies to
the whole population. In that case an increase in the maximum working week to 40 hours
would result in an increase in 0.9% of hours worked, and this would cost about 40 million
guilders. Although increasing the working week could never totally solve the expected
teacher shortages (a working week of more than 40 hours seems unlikely), it can be a
very cost-effective contribution to reducing the teacher shortage. Moreover, it will
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increase the potential effects of measures 1 and 2; if a full-time bonus is introduced
simultaneously with an increased working week the effects will be much larger than
presented in table 3.4.
Alternatively, one could think of some kind of merit pay that selectively rewards
teachers. Unfortunately our data do not provide the information needed to simulate the
effects of such a measure. Our data does not contain information about the performance
of teachers, neither about (potential) differences in the wage elasticity between teachers
with differential performance.
Furthermore merit pay in education is a highly controversial matter. According to
Murnane (1996) the failure of past experiments in the United States indicates that merit
pay does not work in education. On the other hand there is a continuing debate about
different forms of teacher pay, and experiments with merit pay are still taking place in the
United States and a number of other countries23.
Apart from monetary incentives one can think of other instruments to improve the
attractiveness of the teaching profession like the provision of childcare facilities. Such
measures may be especially useful for female teachers, of whom currently only a quarter
works full-time. Unfortunately, however, our dataset includes poor information on the
presence and age of children in the teacher’s household, and we therefore dare not
speculate on the potential effect of these measures.

3.6 Conclusion

We have estimated the effect of teachers’ net marginal wages on their hours of work, on
the basis of a survey of Dutch teachers. We corrected for endogeneity of the net wage and
virtual income, by using gross hourly wage and other household incomes as instruments
in an IV-estimation procedure. The resulting uncompensated wage elasticity is
significantly positive and has a value of 0.2 for males and 0.4 for females at their average
number of working hours. At the same time a significant negative income elasticity of –
0.06 is found for men and –0.20 for all women.
Therefore higher wages may help to solve teacher shortages by inducing teachers
to work more hours. However, a general wage increase is not a very cost-effective way to
reduce teacher shortages. Alternatively, working more hours can be made attractive for
individual teachers by giving a premium to those working full-time. This kind of
premium provides part-time teachers with a larger incentive to work full-time, as the
negative income effect does not occur. Simulation results show that such a premium
23

An overview of state and local teacher compensation reform initiatives in the United States can be found
at the website of the Centre for Policy Research in Education of the University of Wisconsin, Madison:
http://www.wcer.wisc.edu/cpre.
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produces an effect that is almost seven times as large as a general wage increase. A
general wage increase of around 3.5 billion guilders would be needed to increase the
number of hours worked by 8%, whereas a full-time premium would produce the same
effect for half a billion guilders.

Appendix 3.1

Table 3A. 1st and 2nd stage results of IV estimation.
Dependent variable

Log gross hourly wage
Other hh. income (*100)
Residual 1 A
Residual 2 B
Log net hourly wage
Virtual income (*100)
School size (*100)
Age
Dummy for men
Dummy for women + child
Dummy for single persons
Dummy for ac. degree
Dummy for state schools
Dummy for age 21-25
Dummy for age 52-55
Dummy for age 56 and over
Constant

1st stage
Log net hourly
wage
N=1324
F(12,1311)=115.35
0.49** (0.03)
0.0006**(0.0003)

-0.04
(0.04)
0.005** (0.001)
-0.03** (0.01)
0.02
(0.01)
-0.01
(0.01)
0.05** (0.01)
-0.004 (0.008)
0.002 (0.047)
-0.03** (0.01)
-0.04** (0.02)
-1.53** (0.25)

2nd stage
Virtual
income Weekly
working
(*100)
hours
N=1324
N=1324
F(12,1311)=3643.46 F(14,1309)=120.56
1.75** (0.16)
0.22** (0.001)
-21.71** (2.86)
3.28** (0.26)
7.98** (2.69)
-0.57** (0.05)
-0.39** (0.18)
0.04** (0.01)
0.022**(0.005)
-0.07 (0.05)
0.27** (0.05)
3.42** (0.44)
-0.24** (0.07)
-3.73** (0.60)
-0.36** (0.06)
-2.69** (0.50)
-0.03
(0.04)
-1.27** (0.42)
-0.04
(0.04)
0.30 (0.27)
0.31** (0.11)
-1.53 (1.55)
-0.05
(0.05)
-0.22 (0.43)
-0.37** (0.08)
-2.66** (0.62)
-14.40** (1.20)
14.75** (6.25)

Note: robust standard errors between parentheses (**/* denotes significance at 5/10%-level).
A
Residual calculated from 1st stage log net hourly wage equation
B
Residual calculated from 1st stage virtual income equation

93

Wages and teachers’ hours of work

Table 3B. Overview of figures used for simulation
Average value in sample
8.75
6,259.32
75,111.85
1,444.46
33.48
43.39
62,841.00
52,166.00
101,368,800.00
0.76
0.24
4,398,392,232.00

Log gross monthly wage
Gross monthly wage
Gross yearly income
Gross weekly income
Weekly number of clock hours
Gross hourly income
Number of teachers (persons)24
Number of teachers (fte)25
Total number of yearly working hours26
Male share of working hours27
Female share of working hours
Total yearly costs of teachers28
Table 3C. Simulation results of a general wage increase
Percentage general wage increase
Increase of working hours for men
(as % of all working hours)
Increase of working hours for women
(as % of all working hours)
Total increase of working hours29
(as % of all working hours)
Direct costs
(in millions of guilders)30
Indirect costs: extra hours
(in millions of guilders)31
Total cost of wage increase
(in millions of guilders)

24

5%
0.23

10%
0.45

20%
0.90

0.36

0.72

1.43

0.59

1.17

2.33

220

440

880

27

57

123

247

497

1003

The share of teaching staff (0.814) times the number of people working in general secondary education
(77.200) in 1997 (SBO (1999)).
25
The share of teaching staff (0.832) times the number of full-time equivalents in general secondary
education (62.700) in 1997 (SBO (1999)).
26
Number of teachers (in full-time equivalents) times 38 times 52 weeks.
27
The number of male teachers (0.70*62841) times the yearly number of working hours for men
(35.33*52) as a percentage of the total number of yearly working hours.
28
Total number of yearly working hours times gross hourly wage (43.39).
29
Adjusted for maximum of 38 hours.
30
Total yearly costs of teachers times the percentage wage increase.
31
Total yearly costs of teachers plus the wage increase times the percentage of extra hours.
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Table 3D. Simulation results of a full-time premium
Yearly amount of individual
premium (in guilders)
Increase of working hours
(as % of all working hours)
Costs of premiums
(in millions of guilders)32
Costs of extra hours
(in millions of guilders)33
Total costs
(in millions of guilders)

800

1200

1500

1700

1950

2150

2400

2600

0.91

2.14

3.12

3.97

5.20

5.94

6.96

7.95

33

54

71

84

101

114

131

146

40

94

137

175

229

261

306

349

73

148

208

258

330

375

437

496

Table 3E. Overview of distribution of teachers over subjects
Percentage in final sample
16
15
9
7
7
6
6
6
5
4
4
3
2
2
1
7

Mathematics
Dutch
English
History
Biology
Economics
Geography
German
Science
French
Vocational subjects
Chemistry
Greek/Latin
Religion
Social science
Other subjects

32
33

The number of teachers working full-time times the amount of the individual premium.
Total increase in working hours times the gross hourly wage (43.39).
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Appendix 3.2

Description of Dutch tax system and calculation of net marginal wage
To a large extent the Netherlands has an individual system of income taxation. Taxable
income is determined by gross income minus special deductions. For all employees in
1998 there was an earned income allowance of 12% of their income with a minimum of
252 guilders and a maximum of 3,108 guilders a year. Further deduction of a personal tax
allowance led to the taxable amount. This tax allowance was 8,617 guilders for singles
and two-earner couples, and 16,824 guilders for persons with a partner without income
(as partners could transfer 8,207 of their personal allowance as long as their taxable
income was lower than 8,207)34. Income tax was levied on this taxable amount, with the
following marginal tax rates in 1998 (Belastingdienst (1998)): 36.35% on the first 47,184
guilders, 50% on the next 56,590, and 60% on the remainder. Therefore, the 60% tax rate
only applied to taxpayers with a gross income of at least 116,129. As the maximum gross
teacher salary (maximum of scale 12) in 1998 was 99.156 the maximum tax rate did not
apply to teachers. This means that Dutch teachers in 1998 only faced marginal tax rates
of 36.35% or 50%.
As a result of the tax structure, net earnings (as reported by teachers) equal the
earned income allowance plus the personal tax allowance plus the part of the taxable
amount that is left after taxes. For simplicity it is assumed that all teachers have an earned
income allowance of 3108 guilders.35 The personal tax allowance is calculated using the
number of household members and the amount of other family income.36 As all teachers
in the sample have net incomes above 1000 guilders a month it can be safely assumed
that their personal tax allowance is not transferred to their partner, and that the number of
teachers facing a zero marginal tax rate can be ignored. Once the taxable amount that is
left after taxes is known, the marginal tax rate can be derived: it increases from 36.35% to
50% when the taxable amount passes 47,184 guilders, so if the part of the taxable amount
that is left after taxes exceeds 30,033 (0.6365*47,184). The marginal net wage can then
be calculated. For example the highest indicated net monthly salary of 6000 guilders
corresponds with a gross salary of 9266 guilders (which is somewhat higher than the
maximum gross salary of 8263 guilders, probably due to mortgage interest deductions).
34

Single parents with children were entitled to a personal allowance of 15,183 guilders a year plus 12% of
their income (with a maximum of 6,566).
35
Other tax benefits are not taken into account, since the dataset does not provide information on them.
However, except for the mortgage interest deduction, most of these tax benefits are granted once a year,
separately of the calculation of monthly net wages. Hence, it may be assumed that most benefits were not
taken into account when reporting net salaries.
36
As the data do not reveal whether the other household members are adults or children, this leaves the risk
of using the tax allowance for persons with a partner without income when actually the allowance for lone
parents applies. But note that the difference between these two allowances is only about 1,500 guilders.
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4 Incentives and teacher absenteeism
4.1 Introduction

Teacher absenteeism in the Netherlands is an issue of policy concern, as it is considered
to be high and rising. At first glance, teacher absenteeism in the Netherlands looks indeed
relatively high compared to other sectors. Sickness absenteeism in primary and secondary
education in 2001 was 8.4%, as in local government, but slightly higher than in central
and regional government (7.8%) and much higher than in Defense (5.7%). In the private
sector sickness absenteeism was 6.1% (although this excluded long-term absence of more
than one year)37.
However, these figures are not very informative, as they do not control for
differences in age and other characteristics between employees in these sectors. When
Voorpostel & Van der Ploeg (2002) attempt to control statistics of average absenteeism
in each Dutch sector for age, gender and level of education, they do not find evidence that
absenteeism is significantly higher in secondary education than in other sectors. They
explain the apparent high level of sickness absenteeism in education by the large shares
of female teachers and older teachers38.
Table 4.1 shows the development of a number of indicators of teacher sickness
absenteeism in recent years. Although the changes over time have to be interpreted with
care, sickness absenteeism seems to have risen steadily between 1997 and 2000. The
fairly stable number of spells, in combination with a sharp increase of the average
duration suggests that the growing level of sickness absenteeism is mainly due to long
term absenteeism. This might be related to the ageing of teaching population. The
remarkable decline in the replacement by casual teachers can be explained by the
growing teacher shortage.

37

SBO (2003), based on data from Statistics Netherlands.
However, it should be noted that their findings are based on only 140 aggregate observations (35 sectors
over 4 years). Although not significant, the dummies for primary and secondary education are positive,
whereas dummies for higher education are negative. Therefore one cannot rule out that primary and
secondary education are associated with higher levels of absenteeism.
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Table 4.1. Teacher sickness absenteeism in secondary education, 1997-2001.
1999
2000
1997
1998
Sickness absenteeism (as a % of all days)
7.4
7.9
6.7
7.0
Average number of spells
1.4
1.5
1.6
1.6
Average duration (days)
17.4
18.4
12.9
14.3
Zero-absenteeism (%)
45.5
42.9
32.0
34.0
Replacement by casual teachers (%)
61.0
58.3
75.0
68.0

2001
7.8
1.5
19.0
41.3
59.0

Source: SBO (2003), based on figures from B&A Groep/TNO Arbeid (1997-1998) and Regioplan (19992001). Although these figures represent the official government statistics on sickness absenteeism, the
figures over 1997-1998 and 1999-2001 may not be entirely comparable as they are calculated by different
agencies. Further, these figures may differ somewhat from the figures used later in this chapter, as we look
at a different time span and a specific sub sample (we only look at teachers who are in service during a
complete school year and we exclude the summer holidays).

There are some indications that sickness absenteeism is relatively high in the Netherlands
anyway. In an international comparison of sickness absenteeism for a number of Western
countries, Barmby et al. (2000) find average rates of absenteeism between 2% and 4%,
with an exceptionally high rate for Sweden of 6.3% (in 1990). Although the Netherlands
was not included in this comparison, it seems safe to assume that the Dutch absence rate
of absenteeism is not much lower than the Swedish rate39.
Further, in a recent annual report, the multinational chemical firm DSM
concluded that absenteeism in its Dutch plants was much higher than in its foreign
counterparts (Roscam Abbing 2003). A lack of incentives is likely to be the main
explanation for this “Dutch disease”, as most employees are fully paid during illness.
Some Dutch firms who introduced specific incentives to reduce absenteeism claim
dramatic decreases in the level of sickness absenteeism (Paarlberg (2003)).
Due to differences in definitions and registration practices, it is hard to compare
teacher absenteeism internationally. However, teacher absenteeism does not increase as
dramatic with age in neighboring countries as it does in the Netherlands. As an
explanation for the lower sickness absenteeism of older teachers in Flanders, Oranje
(2001) suggests that the more disciplined behavior of pupils may make it easier to keep
on teaching.
The systematic variation in levels of absenteeism between countries indicates that
absenteeism is not only related to individual characteristics but also to institutional
characteristics and incentives. As the incentives for schools to prevent teacher
39

Comparison based on data over 1989-1997 from the Luxembourg Employment Study (LES) for the
following countries (with absence rates between parentheses): Canada (3.1%), Czech Republic (4.0%),
France (2.6%), Luxembourg (1.8%), Slovenia (3.6%), Spain (2.5%), Sweden (6.3%), Switzerland (1.8%)
and the United Kingdom (3.2%). The average rate of sickness absenteeism for the Dutch private sector was
6.8% in 1990, based on data from Statistics Netherlands.
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absenteeism are largely the same across Dutch secondary schools, one would expect
variations in absenteeism levels to be mainly due to differences in individual incentives.
Central question in this chapter is therefore whether teacher incentives have an impact on
teacher sickness absenteeism.
Teachers have some incentives to prevent absenteeism, although most of them seem
rather weak. As teachers are fully paid during their absence, they have no direct incentive
to prevent absenteeism40. Only in the case of long-term illness, direct financial
consequences may apply, as after 18 months pay is reduced to 80%. After 24 months,
teachers risk to be laid-off and end up in a disability scheme (Algemene Onderwijsbond
1998). A few indirect incentives apply to teachers who run the risk that their contract is
not renewed, like (young) teachers on a temporary contract. Teachers may also have
lower chances of promotion to a higher pay scale if they are often absent. Finally, teacher
absenteeism may be sensitive to peer pressure, which may be present at small schools in
particular.
Schools also have some incentives to prevent absenteeism. They have to find
substitute teachers to replace teachers who are absent over a longer period. Between 1992
and 2002 all secondary schools were required to participate in an insurance fund
(“Vervangingsfonds”), which compensated the costs of substitute teachers. There was a
system of experience rating, which meant that the percentage of their teachers’ salaries
that schools had to contribute increased with the amount of substitute teachers used.
Schools had to pay an insurance premium to this fund, which partly depended on the
declaration for substitute teachers they employed during a three month-period in the year
before41. As a result schools had an incentive to keep the declaration of substitutes in this
period as low as possible, and in particular below a threshold which marked a higher
premium level. Since 2002 all secondary schools bear full financial responsibility for
their substitute teachers (TK 2001).
A case study among a secondary school with high and a secondary school with
low rates of absenteeism (and corresponding insurance premium levels) indicated that
both schools (in particular the school with a high level of absenteeism) sometimes paid
for the replacement of ill teachers themselves, in order to avoid an increase of their
insurance premium (Mallee et al. 2001).
40

Although the law only requires employers to pay 70% of the wage of a sick employee during the first 12
months, most collective bargaining agreements guarantee full pay during sickness absence (SZW 2003).
41
The premium was based on the amount declared for substitute teachers during the months September
through November of the year before, converted to a yearly amount. In 1999-2000 the variable part of the
premium varied from 0% of the teachers’ salaries for schools that declared less than 115% of the insurance
premium paid to 4.92% for schools that declared more than 400% of the premium they paid
(Vervangingsfonds 1999).
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Other policy measures may also be helpful to reduce sickness absenteeism, like the
“bapo”-arrangement for older teachers. Teachers of 52-55 are entitled to a bapo-leave of
170 hours a year (3 teaching hours a week), which is doubled from the age of 56. Over
the share of working time that teachers are on bapo-leave they receive 65% of their salary
(80% for those aged 61 and over). Teachers can also decide to postpone (part of) their
bapo-entitlement. However, Oranje (2001) claims that the bapo-arrangement may not be
effective as it is “too little too late”, given the high number of working hours for Dutch
teachers.
The high level of absenteeism also makes clear that it could be economically worthwhile
to reduce absenteeism. Even a very conservative estimate would suggest that the costs
involved are substantial. If we only look at the direct costs for schools, the wages paid for
work left undone (or the costs of replacement), an estimate suggests that this amounts to
around 106 million US dollar for our sample in school year 1999-2000, or 8% of total
teacher salary costs42. Schools are likely to incur additional costs related to finding casual
teachers etc. In the long run, if lessons often have to be cancelled due to teacher
absenteeism, the school may also risk losing pupils. This has financial consequences as
the school budget is directly related to the number of pupils.
Lindeboom & Kerkhofs (2000) find that teacher absenteeism in Dutch primary schools is
strongly influenced by both personal and school characteristics. However, the schoolspecific effects are hardly explained by observable school characteristics from the data,
which suggests that unobserved characteristics like the working climate and the quality of
school management play an important role. Unsurprisingly therefore, a review of Dutch
policy studies on teacher absence concludes that there is no insight in the determining
school-level factors of teacher absenteeism (Rietbergen et al. 2001). Sickness clustering
may also be the result of a vicious circle of increased work pressure due to the
replacement of tasks by colleagues, which may cause additional sickness. However, this
might be less applicable to secondary teachers as they less often replace ill colleagues.
Little other recent work on teacher absenteeism exists, but there are some earlier
studies pointing at the impact of incentives on teacher absenteeism. Winkler (1980) finds
that income protection plans result in higher short-term absenteeism for public school
teachers in California and Wisconsin. Short-term absenteeism is reduced when teachers
have to provide prove of their illness, as well as by requiring teachers to report every
absence directly to the principal. Jacobson (1989) shows that sickness absenteeism in a
42

Average wage per day (yearly wage/365) times the total number of days (in fte) that teachers are absent
in our sample: 94.34 euro * 1050527 = 99 million euro (US dollar = 1.07 euro). Total salary costs for our
sample are around 1200 million euro.
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New York state school district significantly decreased after the introduction of an
attendance incentive plan, where teachers with below average absenteeism received as
bonus. Only around 13% of this decrease was offset by an increase of the take up of
personal leave days. Finally, Ehrenberg et al. (1991) estimate for school districts in the
state of New York that sick leave can be significantly reduced by increasing the number
of unused leave that teachers could accumulate and receive in cash at retirement.
More recent studies for other sectors also find empirical support for the importance of the
cost of absence on worker absenteeism. Barmby (2002) uses panel data from a UK
manufacturing firm where the costs of absence vary across workers, according to their
past absence behavior. He finds that an increase in the costs of absence by 10% (which
corresponds to somewhat less than a US dollar) reduces the average expected duration of
absence by 1%. This suggests that an increase in the costs of absence may amount to
considerable cost savings for a firm.
Johansson & Palme (2002) look at a reform of sickness insurance in Sweden
(which held a comparable rate of sickness absenteeism as the Netherlands until 1990). In
1991, Sweden decreased the replacement ratio of sickness insurance from 90% to 65%
for the first three days of a sickness spell, and to 80% for the 4th through the 89th day.
After the 90th day the replacement ratio remained unchanged at 90%. In a panel analysis
for Swedish blue-collar workers with controls for unobserved heterogeneity, they find an
effect of the decreased cost of being absent on both the incidence and the length of work
absence spells.
In the rest of this chapter we try to assess the impact of incentives by exploring the
variation in teacher absenteeism within and between schools. The next section describes
the data. Section 4.3 discusses the methodological issues in detail, section 4.4 and 4.5
present the estimation results and the sensitivity analysis, and section 4.6 concludes.

4.2 The data

We use data on Dutch secondary schools teachers over 1999 and 2000 from the CASOadministration that is used to register teacher absenteeism on behalf of the Ministry of
Education. For each absence spell the starting date and the ending date is registered, as
well as the type of absence (sickness, maternity leave and a number of other types of
leave). Apart from absenteeism records, the data also contains information a number of
background characteristics of teachers. The record for each teacher is linked to one or
more appointments at one or more schools, with beginning and ending dates, which are
again linked to the absence spells.
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On the basis of the absence spells we have calculated the total number of days of
sickness absenteeism for each teaching job at a school. The duration of sickness is not
confined to discrete numbers, as we have calculated the average number of sickness days
for each job (weighted by the working time), as around 3500 teachers are administered to
have more than one appointment at a school.
We focus at absenteeism due to sickness in the school year 1999-2000: from
September 1, 1999 to June 30, 2000, as a lot of teachers change or quit jobs during the
summer holidays43. We only look at teachers aged 18-60 who work the full period at the
same school, and the duration of sickness spells is only accounted for over this period as
well; teachers who were already sick before the start of the school year are assumed to be
sick from the first day of the school year (left-censored spells), and all sickness spells are
assumed to finish at the end of the school year (right-censored spells). Further, in
calculating the total sickness duration we have excluded the Christmas holiday
(December 25, 1999 through January 9, 2000), as we are mainly interested in the loss of
days for work. As a result the period covers 288 days, which is the maximum sickness
duration.
The exclusion of short-term teachers means that our final sample is a selective
group of teachers. However, as we are mainly interested in the impact of incentives on
the average regular teacher this may even be an advantage. As our sample of teachers is
committed to teaching at the same school for at least a year, they are more likely to be
sensitive to incentives and career perspectives as a teacher, both at the individual as the
school level.
As most job changes take place during the summer holidays we are unlikely to
exclude many regular teachers. Of course, it should be noted that teacher absenteeism of
the whole sample might be somewhat higher, as long-term absent teachers who leave
school during the school year are not included. On the other hand, some new entrants
may be less absent, and they are not included as well.
Another problem is that we are left with some schools with only a few regular
teachers aged 18-60 working the full period. In order to make meaningful comparisons
between schools, we excluded schools with less than 10 teachers. As a result our final
sample consists of 43,134 teachers working at 500 schools. All figures in the rest of this
chapter refer to this sample of teachers, unless mentioned otherwise. Similarly,

43

In total we exclude around 45,000 observations from our sample of over 90,000 jobs in both 1999 and
2000 that refer to job changes, quits or temporary appointments. It should be noted that a teacher may have
several (temporary) appointments in a year, or even at the same time as the total number of teachers is
around 65,000 in each year. In 1999 the start of the school year in Dutch secondary education took place at
Monday August 16, August 30 or September 6, depending on the region of the school. In 2000 the summer
holidays started at Saturday July 1, 8 or 15.
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absenteeism only refers to absenteeism due to sickness; maternity leave and other types
of leave are excluded.
Table 4.2 shows descriptive statistics for our sample. Average sickness absenteeism is 30
days, and 24 days when the working time is controlled for. The average age of teachers is
almost 45, and varies from 18 to 60. Teachers aged over 60 were excluded from our
analysis, as they represent a selective group of less than 1% of all teachers due to early
retirement. Although the standard age of retirement is 65, teachers may go on early
retirement from the age of 55 if they are willing to accept a lower pension. In order to
distinguish possible effects of the bapo-leave arrangement, we have included a number of
separate dummies for teachers between 50 and 60. Those aged 50-51 are not yet eligible
for bapo, in contrast to those age 52-53, but in other respects one would expect these
groups to be fairly similar. In the same way, one could compare teachers aged 54-55 with
those aged 56-57 as the potential bapo-entitlement doubles at the age of 56. In addition
we control for a possible separate effect of age for teachers between 50 and 60.
37% of all teachers in our sample is female. We included separate dummies for
female teachers in age categories between 18 and 45, as an indicator for the possible
presence of young children. Almost half of all teachers is working less than full-time,
most of them are women (79% of them is working part-time) but 29% of men is working
part-time as well. The average share of working time for a part-time teacher is only 30%,
which suggests that some teachers have very small jobs. This is probably due to the fact
that some subjects only have a few teaching hours at a school. As a result some teachers
(have to) teach at 2 or more schools, this share can be estimated at about half of the figure
of 3% as teachers with 2 jobs at different schools are counted twice. For the same reason,
the share of part-time teachers will be slightly overstated as well.
11% of all teachers is working on a temporary contract, of which 77% holds a
teaching job for less than two years. Nevertheless over a quarter of all teachers has less
than 2 years experience in the current job, which suggests that a lot of them may have
recently changed schools. This is in line with the finding in chapter 5 that teacher
mobility of teachers increased as a result of the growing teacher shortage.
We have included a dummy for teachers aged over 36, as they were likely to be
employed before the HOS (“herziening onderwijssalarisstructuur”), a reform of the salary
structure in 198644. Those employed from August 1986 onwards received lower starting
salaries, and had less opportunity to be promoted to a higher pay scale (scale 12).

44

Teachers who were employed in their current job before August 1986 were at least aged 37. We use age
rather than experience in the current job as only 4% of all teachers holds the same job since 1986 and we
cannot discern teachers who worked in education before 1986 if they changed jobs.
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Table 4.2. Sample descriptive statistics.
Variable
Total sickness absenteeism in days
Total sickness absenteeism in fte
Age
Dummy age 18-25
Dummy age 26-30
Dummy age 31-35
Dummy age 36-40
Dummy age 41-45
Age for those aged 50-60
Dummy age 50-51
Dummy age 52-53
Dummy age 54-55
Dummy age 56-57
Dummy age 58-60
Dummy for women
Dummy for women * age 18-25
Dummy for women * age 26-30
Dummy for women * age 31-35
Dummy for women * age 36-40
Dummy for women * age 41-45
Dummy for part-time teachers
Dummy for part-time * hours
Dummy for more than one school
Dummy for temporary contract
Dummy for 0-1 yr job experience
Dummy for 2-3 yr job experience
Dummy for HOS (teachers over 36)
Dummy for maximum scale 10
Dummy for scale 10 * after HOS
Dummy for small schools (0-100 teachers)
Dummy for large schools (201+ teachers)
Dummy for catholic schools
Dummy for protestant schools
Dummy for general private schools
Dummy for other private schools
Dummy for big city
Dummy for city
Dummy for village
Dummy for countryside
Dummy for 0-5% minority schools
Dummy for 25-50% minority schools
Dummy for over 50% minority schools

Mean
29.91
24.18
44.79
0.03
0.07
0.09
0.11
0.17
19.61
0.08
0.09
0.07
0.06
0.06
0.37
0.02
0.04
0.05
0.05
0.07
0.48
0.30
0.03
0.11
0.27
0.17
0.80
0.80
0.20
0.24
0.33
0.22
0.27
0.11
0.11
0.22
0.37
0.11
0.03
0.52
0.07
0.03
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St.dev.
69.69
59.26
9.30
0.16
0.26
0.28
0.32
0.38
26.07
0.28
0.29
0.25
0.24
0.23
0.48
0.13
0.21
0.21
0.22
0.25
0.50
0.35
0.17
0.31
0.44
0.38
0.40
0.40
0.40
0.42
0.47
0.41
0.44
0.31
0.31
0.41
0.48
0.32
0.17
0.50
0.26
0.18

Min.
0
0
18
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Max.
288
288
60
1
1
1
1
1
60
1
1
1
1
1
1
1
1
1
1
1
1
0.99
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Younger teachers in maximum scale 10 may have an incentive to reduce absenteeism to
increase their chances of promotion, as opposed to their cohort-colleagues who are
already entitled to maximum scale 12. However it should be noted that this last group is
very small (less than 1% of all teachers), and they are likely to be a selective group of
more “healthy” teachers.
Small schools refer to schools with up to 100 teachers, whereas large schools have
more than 200 teachers (in 1999). 30% of all schools is public, most of the 70% private
schools are religious although there are also a number of schools based on specific
education principles like Montessori etc. Most secondary schools are located in an urban
area like a town or a city; only 3% of teachers works in a rural area. Finally, at 10% of all
schools the share of ethnic minority pupils is more than 25%.
Table 4.3 and figure 4.1 show the distribution of teacher sickness duration over school
year 1999-2000. There is a clear peak at zero, reflecting that 35% of teachers has not
been ill at all, and then steadily decreases with only a small peaks at 7 days. At the other
end there is a peak for all absence longer than 42 days. Although only 25% of the
teachers was ill over a period longer than 2 weeks, they account for over 90% of all days
lost due to absenteeism in the sample. Almost 4% of teachers was ill during the complete
school year, for 288 days or longer. For Dutch primary education, Lindeboom &
Kerkhofs (2000) find similar figures over the period 1987-1991.
Table 4.3. Frequency distribution of sickness absenteeism in days, 1999-2000.
Total duration (days)
Frequency (%)
Cumulative frequency (%)
0
35.5
35.5
1
5.4
40.9
2-3
8.8
49.6
4-7
13.6
63.2
8-14
12.2
75.4
15-42
10.9
86.4
43-182
7.1
93.5
182-287
2.7
96.2
288+
3.9
100.0
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Figure 4.1. Frequency distribution of sickness absenteeism in days, 1999-2000.
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Figures 4.2, 4.3 and 4.4 show some graphs of the frequency distribution of absenteeism
for individual teachers with certain characteristics. At first sight, sickness duration seems
to vary considerably with gender, age, and the share of ethnic minority pupils. As shown
in figure 4.2a and b, women are more often absent than men, and they are also more
likely to be absent over a long period. Figures 4.3a-h make clear that long-term absence
strongly increase with age, whereas differences in short-term absence are less
pronounced. Finally, figures 4.4a-d take a closer look at the frequency distribution for
teacher absenteeism at schools with different shares of ethnic minority pupils. As
expected the share of zero-absenteeism is higher in white schools, whereas long-term
absence is lower. Remarkably though, schools with more than 50% ethnic minority pupils
have more teachers with zero-absenteeism, than schools with 25-50% ethnic minority
pupils (33% versus 24%). A possible explanation for this is that schools with many ethnic
minority pupils may benefit from extra funds that allow them to have smaller classes.
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Figure 4.2a. Frequency distribution of sickness absenteeism in days, women.
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Figure 4.2b. Frequency distribution of sickness absenteeism in days, men.
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Figure 4.3a-h. Frequency distribution of sickness absenteeism in days, by age group.
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Figure 4.4a-d. Frequency distribution of sickness absenteeism in days, by share of ethnic
minority pupils.
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4.3 Methodology

First, we estimate a simple OLS-model of teacher sickness absenteeism Y as a linear
function of individual and school background characteristics X of teacher i, with residual
ε:
Yi = α + βX i + ε i
As the dependent variable, the number of days of absenteeism Y is censored at both the
lower limit of 0 as at the upper limit of 288, the mean of the residual ε is not zero and
OLS will yield biased and inconsistent estimates. The number of observed days of
absenteeism Y is censored as the true rate of absenteeism, the latent variable Y* cannot
be measured for all teachers. To normalize the mean of ε to zero and to yield consistent
estimates of α and β, we use a two-limit Tobit model as in Maddala (1983):

109

Incentives and teacher absenteeism

Yi * = α + βX i + ε i*
where the relationship between the observed dependent variable Y and the latent variable
Y* can be represented as follows:
Yi = L1i

if Yi * ≤ L1i

Yi = Yi*

if L1i < Yi * < L2i

Yi = L2i

if Yi * ≥ L2i

Y is censored at the lower limit L1 of 0, as for teachers who have not been ill at all, Y*
cannot be measured and is set equal to 0 (Y=0 for Y*≤0)45. At the same time Y is
censored at the upper limit L2 of 288 as absenteeism for teachers who have been ill
throughout the year is set at the maximum of 288 days (Y=288 for Y*≥288). The
parameters for this Tobit-specification can be estimated by maximizing the corresponding
likelihood function:
L( β , σ ) =


1  Y − βX i 
 L1i − βX i 
 L − βX i
 ∏ φ i
 ∏ 1 − Φ 2i
σ
σ
Yi =Yi* σ  σ
Yi = L2 i 


∏ Φ

Yi = L1i





Where σ is the standard deviation of the true error term ε* that is normally distributed
with zero mean. Φ is the cumulative distribution function belonging to the normal
probability density function φ.
However, as teachers (and as a consequence their absence rates) are clustered in schools,
it may be appropriate to include school-fixed effects to account for this clustering, as the
above OLS-estimates may not produce reliable results.
We therefore estimate a fixed effects (FE) model, which focuses at explaining the
variation within schools, and includes a school fixed effect for each school to account for
differences between schools. This can be written as:
Yij = α + βX ij + ε ij

45

Although absenteeism cannot be negative, one can imagine that there is variation within the group with
zero absenteeism. Some teachers may have been close to being absent, whereas others may not have
considered absence during their entire career. For instance, when the period of measurement would be
longer the number of people with zero days of absence is likely to be smaller.
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with

ε ij = u i + v j
where ui is a cross-section error component, vj is a school-specific error component
(school fixed effect).
A drawback of this fixed effects model is that all variables that are constant within
schools are included in the fixed effect, and that their separate impact cannot be
identified. Alternatively, we can estimate a two-level random effects (RE) model, to
estimate teacher sickness absenteeism Y as a function of characteristics T (age, sex, type
of contract, pay scale, working time) of teacher i and characteristics S (type of school,
degree of urbanity, share of ethnic minority pupils) of school j.
Yij = α + βTij + γS j + ε ij
with

ε ij = u i + v j + wij
where ui is a cross-section error component, vj is a school-specific error component and
wij is a combined error component. This random effects specification is a weighted
average of the fixed effects model and a between effects (BE) model, which analyzes the
variation between school means. An important assumption underlying the random effects
model is that there is no cross-level interaction between the teacher and school
characteristics (ui is random). This is a rather strong assumption, as we cannot exclude
that certain types of teachers work at specific types of school. Performance of a
Hausman-test suggests that this assumption is violated, as it rejects the hypothesis that the
random effects model does not differ from the fixed-effects model.
Finally we combine the Tobit-procedure with a random effects model although it
suffers from the same problematic assumption. It is not possible to estimate a parametric
conditional fixed-effects Tobit model, and an unconditional fixed-effects Tobit model
would produce biased results (Stata 2001).
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4.4 Estimation results

First, we estimate an empty fixed effects (FE) model of teacher absenteeism to attribute
the variance to the individual and the school level. We find that 96.6% of the variance
takes place within schools and only 3.4% of the variance is between schools. Although
this makes clear that absenteeism is overwhelmingly linked to individual characteristics,
between school variance is significantly different from zero. When we exclude teachers
with total absence longer than six weeks, the between school variation of absenteeism
goes up to 15%, indicating that schools have somewhat more influence on short-term
absenteeism. Earlier studies on employee absence also found that long-term absence is
primarily influenced by individual characteristics (Brown & Sessions 1996).
The fact that Lindeboom & Kerkhofs (2000) find that school-specific fixed effects
are more important in primary education might be explained by differences in school
organization. As mentioned before, secondary schools are much larger than primary
schools and absence of a teacher does not have to increase work pressure for colleagues
to the same extent. An absent primary teacher immediately calls for full-time replacement
of a class which cannot be sent home, whereas a subject teacher teaches different classes
which can more easily be given an hour off.
The first column of table 4.4 shows the outcomes of an OLS-regression of sickness
absenteeism on teacher background characteristics. The results indicate that younger
teachers are less often absent than older teachers. In order to estimate a potential effect of
the bapo-leave arrangement, we would like to compare teachers who are just below and
above the entitlement age for bapo46. When we attempt to do so, we do not find an effect
of bapo-leave; the absence rates of teachers aged 52-53 (entitled to 3 hours of bapo-leave
a week) are higher than for a comparison group of teachers aged 50-51 (not entitled to
bapo-leave), and the same is true for teachers aged 56-57 (entitled to 6 hours of bapoleave a week) versus teachers aged 54-55 (entitled to 3 hours of bapo-leave a week). We
have included the variable age for teachers between 50 and 60 to check if differences
between bapo and non-bapo teachers are not due to a separate age-effect. If we exclude
this age-variable all dummies for the age groups between 50 and 60 are significantly
positive. Nevertheless, in particular in times of teacher shortage, bapo could provide the
benefit of lengthening the career of older teachers.
Women, in particular those aged between 26 and 40, have a higher level of
absenteeism than men. The age effect is likely due to the potential presence of young
children (we have no information on the actual presence of children). This partially
46

A more elaborate example of such a comparison can be found in Leuven & Oosterbeek (2003). They
evaluate the impact of a tax deduction on training for older workers, by comparing workers around the
threshold age of 40.
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confirms the finding of Barmby et al. (2000) that the differences between men and
women are completely accounted for by age and marital status.
Part-time teachers do not show lower levels of absenteeism, but the number of
hours they work increases absenteeism, as does having more than one teaching job. A
problem in measuring the effect of the part-time variables on the number of days
absenteeism is that it may measure both the effect that teachers are less likely to report
absenteeism if they are not working, and the effect from a potential personal
characteristic common to part-timers. When absenteeism is measured in fte, we find
larger coefficients of the same sign but these estimates suffer from the same problem.
Teachers on a temporary contract are significantly less absent, which reflects the
expected incentive-effect. We do not find much effect of job experience, except
apparently lower absenteeism for new teachers. At the same time young teachers in
maximum scale 10 have significantly higher levels of absenteeism. So there is no
evidence that chances of promotion to maximum scale 12 provide an incentive to be less
absent. However, the fact that teachers with maximum scale 10 in general are more often
absent as well suggests that there is a selection-effect (teachers with maximum scale 12
are ‘healthier’) that could hide a potential incentive effect. This selection-effect may also
be related to the fact that teachers with maximum scale 10 are more likely to teach at
lower school levels. Unfortunately we have no information on the school and grade level
where teaching takes place.
The dummy for small schools is significantly negative, which could be interpreted
as an indication that social control (or social support) may reduce teacher absenteeism.
The OLS-estimates do not show an impact of the type of school or the degree of
urbanization. Teacher absenteeism does increase with the share of ethnic minority pupils.
Still, it is important to note that some of the school variables are closely related, as ethnic
minority pupils are concentrated at large, public (or religious private) schools in the big
cities47.
On the same administrative data for the year 1999, Diepeveen & van der Ploeg
(2000) also find that only around 2% of the individual variance in absenteeism can be
explained by observed characteristics. They perform an OLS-regression (with the
percentage of sickness absenteeism corrected for working time as dependent variable),
which produces roughly similar results, although they do not find an effect of school size
(as a continuous variable).

47

The correlation between the degree of urbanization and the share of ethnic minority pupils is around .4.
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Table 4.4. Estimation results for total sickness absenteeism in days: OLS and Tobit
OLS
N=43134
R2=0.02
14.00** (5.03)
-14.47** (4.33)
-11.93** (3.47)
-11.43** (3.28)
-7.96** (1.67)
-7.00** (1.35)
-1.00
(0.99)
54.34 (49.86)
61.10 (51.85)
68.22 (53.82)
71.06 (55.75)
73.12 (58.11)
4.63** (1.11)
1.54
(4.23)
8.80** (2.72)
11.84** (2.50)
6.22** (2.24)
3.13
(1.92)
1.68
(1.71)
4.38* (2.34)
4.19** (2.03)
-6.24** (1.24)
-1.58* (0.91)
0.43
(0.95)
10.93** (4.92)
2.72** (0.91)
8.34* (4.46)
-2.06** (0.88)
0.62
(0.80)
-0.52
(0.97)
1.21
(0.97)
1.79
(1.20)
0.79
(1.18)
-0.26
(1.10)
-0.34
(0.87)
0.01
(1.20)
1.73
(2.01)
-1.86** (0.79)
3.27** (1.48)
6.72** (2.07)

Constant
Dummy age 18-25
Dummy age 26-30
Dummy age 31-35
Dummy age 36-40
Dummy age 41-45
Age for those aged 50-60
Dummy age 50-51
Dummy age 52-53
Dummy age 54-55
Dummy age 56-57
Dummy age 58-60
Dummy for women
Dummy for women * age 18-25
Dummy for women * age 26-30
Dummy for women * age 31-35
Dummy for women * age 36-40
Dummy for women * age 41-45
Dummy for part-time teachers
Dummy for part-time * hours
Dummy for more than one school
Dummy for temporary contract
Dummy for 0-1 yr job experience
Dummy for 2-3 yr job experience
Dummy for HOS (teachers over 36)
Dummy for maximum scale 10
Dummy for scale 10 * after HOS
Dummy for small schools
Dummy for large schools
Dummy for catholic schools
Dummy for protestant schools
Dummy for general private schools
Dummy for other private schools
Dummy for big city
Dummy for city
Dummy for village
Dummy for countryside
Dummy for 0-5% minority schools
Dummy for 25-50% minority schools
Dummy for over 50% minority schools

Note: Standard errors between parentheses (**/* denotes significance at 5/10 %-level).
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Tobit
N=43134
χ2(39)=1070.79
-25.86** (7.96)
-25.08** (6.75)
-16.86** (5.31)
-16.02** (5.02)
-9.91** (2.56)
-9.77** (2.08)
-1.23
(1.51)
66.28 (76.05)
74.06 (79.08)
83.33 (82.09)
86.91 (85.03)
89.63 (88.64)
10.37** (1.68)
6.22
(6.62)
15.04** (4.16)
19.27** (3.80)
9.46** (3.39)
4.51 (2.92)
-6.69** (2.62)
20.49** (3.59)
7.38** (3.10)
-10.99** (1.90)
0.79
(1.39)
1.92
(1.45)
24.27** (7.80)
5.42** (1.40)
22.69** (7.13)
-5.89** (1.35)
2.95** (1.22)
-13.39** (1.49)
-7.43** (1.47)
-8.16** (1.83)
-2.39
(1.78)
5.38** (1.67)
1.47
(1.33)
1.30
(1.85)
7.19** (3.06)
-4.10** (1.20)
6.38** (2.21)
1.24
(3.13)
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Table 4.5. Estimation results for total sickness absenteeism in days: FE, RE and Tobit-RE

Constant
Dummy age 18-25
Dummy age 26-30
Dummy age 31-35
Dummy age 36-40
Dummy age 41-45
Age for those aged 50-60
Dummy age 50-51
Dummy age 52-53
Dummy age 54-55
Dummy age 56-57
Dummy age 58-60
Dummy for women
Dummy for women * age 18-25
Dummy for women * age 26-30
Dummy for women * age 31-35
Dummy for women * age 36-40
Dummy for women * age 41-45
Dummy for part-time teachers
Dummy for part-time * hours
Dummy for more than one school
Dummy for temporary contract
Dummy for 0-1 yr job experience
Dummy for 2-3 yr job experience
Dummy for HOS (teachers over 36)
Dummy for maximum scale 10
Dummy for scale 10 * after HOS
Dummy for small schools
Dummy for large schools
Dummy for catholic schools
Dummy for protestant schools
Dummy for general private schools
Dummy for other private schools
Dummy for big city
Dummy for city
Dummy for village
Dummy for countryside
Dummy for 0-5% minority schools
Dummy for 25-50% minority schools
Dummy for over 50% minority schools

FE
N=43134 (500)
R2=0.02
15.55** (4.96)
-11.68** (4.35)
-10.55** (3.48)
-11.53** (3.28)
-8.03** (1.67)
-7.03** (1.36)
-0.90
(0.99)
48.90 (49.79)
55.57 (51.77)
62.92 (53.74)
65.30 (55.67)
67.17 (58.03)
4.20** (1.11)
1.34
(4.23)
9.56** (2.72)
12.61** (2.50)
6.75** (2.24)
3.81** (1.92)
2.89* (1.74)
2.89
(2.37)
5.46** (2.05)
-5.05** (1.33)
-6.59** (1.26)
-1.03
(1.30)
10.13** (4.94)
2.71** (0.94)
7.53* (4.49)

RE
N=43134 (500)
R2=0.02
15.70** (5.15)
-13.05** (4.33)
-11.22** (3.46)
-11.57** (3.27)
-8.06** (1.66)
-6.99** (1.35)
-0.97
(0.98)
52.85 (49.67)
59.63 (51.65)
66.89 (53.61)
69.58 (55.54)
71.56 (57.89)
4.40** (1.11)
1.30
(4.22)
9.14** (2.71)
12.36** (2.49)
6.57** (2.23)
3.50* (1.92)
2.19
(1.72)
3.64
(2.34)
4.67** (2.03)
-5.98** (1.28)
-3.52** (1.06)
-0.33
(1.12)
10.35** (4.91)
2.67** (0.92)
7.78* (4.46)
-2.23* (1.22)
0.75
(1.39)
-1.08
(1.45)
1.07
(1.49)
2.82
(1.86)
0.83
(1.88)
-0.68
(1.62)
-0.47
(1.35)
-0.51
(1.83)
1.93
(2.89)
-2.40** (1.20)
3.78* (2.29)
7.03** (3.45)

Note: Standard errors between parentheses (**/* denotes significance at 5/10 %-level).
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Tobit-RE
N=43134 (500)
χ2(39)=924.35
-25.46** (9.40)
-28.47** (8.43)
-17.85** (6.57)
-21.27** (6.20)
-11.53** (3.16)
-11.63** (2.56)
-3.34* (1.86)
171.51* (93.96)
184.77* (97.70)
197.49*(101.43)
204.02*(105.08)
213.85*(109.49)
9.48** (2.06)
8.44
(8.28)
14.95** (5.13)
27.46** (4.67)
11.71** (4.18)
4.58
(3.61)
-8.33** (3.20)
22.70** (4.38)
9.12** (3.62)
-13.56** (2.36)
1.38
(1.73)
2.63
(1.82)
25.57** (9.16)
5.80** (1.70)
21.89** (8.33)
-5.30** (1.49)
-21.54** (2.33)
-16.35** (1.84)
-12.42** (1.95)
-7.28** (2.32)
-6.14** (2.44)
7.25** (2.05)
1.24
(1.76)
4.32* (2.25)
5.93
(3.89)
-6.48** (1.54)
7.64** (2.89)
0.04
(4.50)
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The second column of table 4.4 shows the results of a Tobit regression, which takes
account of fact that the dependent variable is censored. The OLS and Tobit-estimates
show differences in the size and even the sign of the coefficients. The dummy for
teachers in a new job turns positive (though insignificant), whereas large schools now
show a significantly positive coefficient. The estimate for part-time teachers turns
significantly negative, which is more in line with expectations. The same accounts for the
lower absenteeism at private schools, in particular at catholic schools. Absenteeism
seems higher at both urban and rural schools, whereas absenteeism at schools with over
50% minority pupils is no longer significantly higher, although the big city dummy might
pick up part of this effect.
The FE model assumes clustering in schools by including school fixed effects. The
results shown in table 4.5 are fairly similar to OLS. Apart from the number of teachers
(43134), N also indicates the number of clusters (500 schools) between parentheses.
The RE model in the second column of table 4.5 produces almost identical results
as the FE estimation. The outcomes for Tobit RE in the third column are very similar to
FE and RE as well, with the exception of the lower absenteeism for part-time teachers
and private schools and the insignificant effects for teachers in a new job and at schools
with more than 50% minority pupils in the Tobit RE, but these results are in line with the
ordinary Tobit specification.
The Tobit RE results differs from the Tobit model in the sense that, surprisingly, a
significant negative effect is found for large schools. For small schools the effect is
significantly negative as well. This suggests that care should be taken in drawing
conclusions about the impact of school size on absenteeism. Apart from an effect of
social control declining with size, there could be a countervailing effect of larger schools
having a more developed human resource policy aimed at absence reduction.

4.5 Sensitivity analysis

Before interpreting the results, a concern is to make sure that they are not reflecting other,
underlying relationships driven by unobserved characteristics. This section discusses the
robustness of the results and some potential flaws.
First, it is reassuring that the results are robust to the different specifications used.
As far as there are differences between the models they are explained by the properties of
the models. Given the censored nature of the dependent variable, the total number of days
absent due to sickness, the Tobit specifications are preferred.
The observed school-level characteristics are accounted for in the random effects
model and the between effects (BE) model. The results for the between effects model are
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shown in Table 4A1 of the appendix. The between effects model only looks at school
averages, and therefore only explains differences between schools. As expected the
school-level variables have little impact on the average absence rate. Only the dummy for
schools with less than 5% minority pupils is statistically significant (negative).
As secondary schools are generally quite large there is not likely to be much
variation in the school-averages of individual characteristics. This may explain that only
few of them are significant in the BE-model. The coefficient for teachers with little
experience in their current job has turned significantly positive. A plausible explanation
for this difference with the other models is that teachers with 0-1 years job experience in
could be clustered in “sick” schools as those schools are likely to employ more new
teachers to replace absent ones. This may also explain the significantly positive
coefficient for schools with many new teachers in maximum scale 10.
Surprisingly, schools with many teachers teaching at more than one school have
lower levels of absenteeism, whereas in the other models these teachers are associated
with higher absenteeism. A possible explanation is that these teachers might be
concentrated at small schools that cannot offer many hours. In this way it may pick up
part of an effect of small schools.
Further support for a small school effect stems from the fact that a consistent
significant effect (for different specifications) is found for the small school dummy when
small schools are limited to schools with at most 50 teachers. However, as less than 10%
of teachers is working at these schools we have broadened the definition to include
schools up to 100 teachers for our final estimations. Lindeboom & Kerkhofs (2000) also
find evidence of an impact of school size on teacher absenteeism at primary schools.
Unobserved characteristics at the school-level are captured in the fixed and
random effects models. Nevertheless, unobserved heterogeneity may play a role if there
are large differences between departments within schools. For instance, if teachers of the
same subject do not get along this may result in higher absence rates in part of a school.
Unfortunately the data do not allow further investigation of variation at such an
intermediate level.
Finally, the lower absence rates for private schools are in line with findings for
Dutch primary schools (Lindeboom & Kerkhofs 2000). They also find the largest impact
for catholic schools. In search for explanations we cannot exclude that the lower absence
rate at catholic secondary schools is due to selection of teachers. In this respect, it would
be interesting to look at OMO-schools (“Ons Middelbaar Onderwijs”), a cluster of 45
catholic schools with 6700 teachers, which might attract a selective group of teachers by
offering better conditions of employment. In 2002 this group succeeded in reaching in a
separate collective bargaining agreement with better employment conditions than other
secondary schools, but they might have been able to offer certain fringe benefits before.
Unfortunately, we are not able to distinguish these schools in our current dataset.
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4.6 Conclusion

We have explored the variation in teacher sickness absenteeism in Dutch secondary
education using OLS, Tobit and fixed and random effects models. In line with
expectations, we find that absenteeism is mainly linked to individual teacher
characteristics. Absenteeism strongly increases with age. Further we find that women,
and particularly those aged between 26 and 40 are on sick leave more often (probably
related to the presence of young children).
The results for different specifications are fairly consistent, and also provide
evidence of the impact of incentives on teacher absenteeism. Teachers on a temporary
contract have significantly lower levels of sickness absenteeism. We find no evidence
that the chances of promotion to a higher pay scale are associated with lower
absenteeism, but this might be due to the fact that we are not able to disentangle incentive
and selection effects.
Less than 4% of total absenteeism can be attributed to the school level. This
between school variation goes up to 15% for absenteeism with a maximum of 6 weeks,
suggesting that schools have somewhat more influence on short-term absenteeism.
Teachers at small schools have lower levels of absenteeism but for teachers at large
schools the evidence is mixed. This may indicate that school size has two opposite
effects: absenteeism could increase with size as a result of diminishing social pressure,
whereas at the same time large schools could have a better developed policy towards
absence reduction.
Teachers at private schools, in particular at religious schools, are less absent than
teachers at public schools. Finally, absenteeism increases with the share of ethnic
minority pupils, although schools with 25-50% minority pupils appear to have higher
absence rates than schools with more than 50% minority pupils. A possible explanation is
that schools in the latter category are able to offer better working conditions as they
receive additional subsidies.
In order to reduce absenteeism in Dutch secondary education these findings suggest a
focus on individual incentives. One can think of direct financial incentives during the first
days of sickness (no full pay). This could also apply to other sectors in the Netherlands,
as the high levels of absenteeism are not limited to education. In Sweden, a country that
used to have similar rates of absenteeism, such incentives proved to be effective.
Alternatively, longer periods of probation are also worth considering. Apart from a direct
incentive effect, this could also produce a sorting effect if it allows schools to select the
most effective teachers.
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Appendix 4

Table 4A1. Estimation results for total sickness absenteeism in days: BE

N=43134 (500), R2=0.00
-67.79 (57.46)
-1.55 (51.06)
6.32 (43.01)
-1.24 (42.35)
0.80 (20.61)
-5.91 (15.60)
-15.45 (12.66)
819.86 (639.95)
839.01 (665.73)
829.65 (692.36)
900.02 (716.04)
915.85 (747.86)
4.19 (13.27)
1.91 (48.28)
-16.26 (30.93)
16.82 (28.91)
11.26 (29.74)
-8.91 (22.56)
0.67 (11.61)
4.88 (18.24)
-39.13**(14.13)
2.16
(7.70)
5.35** (2.15)
0.59
(2.48)
87.63 (56.23)
1.73
(5.02)
83.54* (49.82)
-1.91
(1.38)
0.71
(1.77)
-1.17
(1.63)
1.53
(1.77)
2.17
(2.10)
0.00
(2.18)
0.55
(1.83)
0.36
(1.54)
-0.39
(2.05)
3.40
(2.96)
-2.42* (1.42)
3.74
(2.63)
5.86
(4.19)

Constant
Dummy age 18-25
Dummy age 26-30
Dummy age 31-35
Dummy age 36-40
Dummy age 41-45
Age for those aged 50-60
Dummy age 50-51
Dummy age 52-53
Dummy age 54-55
Dummy age 56-57
Dummy age 58-60
Dummy for women
Dummy for women * age 18-25
Dummy for women * age 26-30
Dummy for women * age 31-35
Dummy for women * age 36-40
Dummy for women * age 41-45
Dummy for part-time teachers
Dummy for part-time * hours
Dummy for more than one school
Dummy for temporary contract
Dummy for 0-1 yr job experience
Dummy for 2-3 yr job experience
Dummy for HOS (teachers over 36)
Dummy for maximum scale 10
Dummy for scale 10 * after HOS
Dummy for small schools
Dummy for large schools
Dummy for catholic schools
Dummy for protestant schools
Dummy for general private schools
Dummy for other private schools
Dummy for big city
Dummy for city
Dummy for village
Dummy for countryside
Dummy for 0-5% minority schools
Dummy for 25-50% minority schools
Dummy for over 50% minority schools

Note: Standard errors between parentheses (**/* denotes significance at 5/10 %-level).
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5 School performance measurement and teacher mobility
5.1 Introduction

Recent years have shown a growing interest in school performance measurement. In a
number of countries this started with the publication of school rankings by newspapers,
like the “league tables” in England and “palmares” in France. However, these rankings
were heavily criticized, as they did not control for the background of pupils. In response,
governments tried to come up with more reliable school performance indicators that
looked at a school’s contribution to pupils’ achievement, so called “value added”.
A similar story applies to the Netherlands, where the newspaper Trouw first
published school results in 1997. In reaction the Dutch Inspectorate of Education has
made available annual data on the quality of schools from 1998 onwards, the
“Kwaliteitskaart”. The Dutch Inspectorate provides information on a range of indicators,
like the number of pupils repeating class, the percentage graduating without delay and the
grade point average for a number of core subjects. In its assessment of school
performance it proxies the value added of schools by correcting for background and prior
knowledge of pupils.
The goal of this chapter is to establish whether performance indicators have an impact on
the mobility behavior of teachers in the Netherlands. If this is the case, this may have
important consequences for school quality. Ideally, indicators could provide schools with
the right incentives to improve their performance. However, if the indicators do not
reflect true school quality, they could result in self-fulfilling prophecies, in the sense that
teachers may move to the allegedly best schools, and keep them at the top, whereas the
schools which are possibly most in need of improvement stay at the bottom.
Teachers can be expected to move to another school to improve their employment
conditions. As teacher salaries are about the same at all schools, other factors are likely to
be important. Hanushek et al. (2003) show that teacher mobility in Texas is more affected
by characteristics of students (income, race, and achievement) than by salary. For the
state of New York, Lankford et al. (2002) find indications that urban schools with lowincome, low-achieving and non-white pupils in New York state have lesser-qualified
teachers (measured by quality indicators like the college selectivity and the level of
certification). In a European context, on the basis of matched employer-employee panel
data, Falch and Strøm (2002) conclude for Norway that teachers tend to leave schools
with a high share of minority and special needs students. A study for the Netherlands
indicates that recent teacher shortages have contributed to an increase in teacher mobility.
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In particular, schools with disadvantaged pupils and schools in the larger cities are
confronted with a high number of leaving teachers (van Bergen and Berndsen 2001).
This suggests that teachers are mainly led by “gross” school quality, but maybe
the publication of school rankings also plays a role, as suggested by Oosterbeek and
Webbink (2001). Teachers may derive status from teaching at a school with good
performance (according to the Inspectorate and newspapers). Furthermore, for teachers at
bad performing schools it is probably easier to move to a well performing school than to
improve school performance at their own school.
If performance indicators measure the net quality of schools accurately, one would expect
school performance rankings to be fairly stable over the years. As teacher mobility is
generally considered to be rather low, it is not likely that a school with the same teachers
performs much better or worse from one year to the next, when pupil characteristics are
controlled for. However, it appears that even school rankings based on sophisticated
performance indicators are often far from stable. In some American tables the changes
from year to year are so large that the rankings look more like a lottery. Kane and Staiger
(2001) show for the US state of North Carolina that less than half of the gain in reading
scores can be attributed to persistent differences between schools. The imprecision of test
score measures is due to sampling variation (the number of pupils per grade level) and
accidental circumstances (a flu epidemic). A student assessment program in the state of
Colorado is affected by similar flaws, according to Linn and Haug (2002).
As pupil cohorts differ from year to year, results may vary from year to year, in
particular at small schools. As a result small schools are more likely to end at the top or at
the bottom of school rankings. Because differences in net school quality are small,
accidental circumstances can have a huge impact as well. In order to filter out such
accidental influences Kane and Staiger (2001) advocate the use of school data for several
years in order to get more stable rankings. Therefore, this chapter also examines the
stability of Dutch school performance indicators.
The rest of this chapter is organized as follows: section 5.2 focuses at the question
how to measure school quality. In the third section we assess the stability of two main
Dutch school performance indicators between 1999 and 2001: the percentage graduating
without delay (GWD) and grade point average (GPA). In section 5.4 we test whether
these quality indicators have an impact on teacher mobility. For this purpose data on
school quality have been combined with school-level data on the mobility of teachers.
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5.2 How to measure school quality?

School quality cannot be directly assessed by looking at pupil results, as pupil
performance is largely determined by the individual background of pupils. According to
the classic Coleman-report (1966) most variation in test scores in the United States is
within schools, and less than 16 percent between schools. Similar figures are found for
the Netherlands (Veenstra 1999). Of course these shares may depend on the type of test,
and could well be higher for certain subjects. The choice of relevant performance
indicators is far from straightforward as well. Cawley et al. (1999) do not find a linear
relationship between test score gains and future earnings. This implies that the average
change in test scores (value added) is an inadequate measure of school performance, if
future wages are the outcome of interest.
Another problem, indicated by Todd & Wolpin (2001), is that pupil development is
a cumulative process that depends on pupil ability and the inputs of both parents and
schools. Data on past and present inputs and pupil ability would be needed in order to
analyze cognitive achievement of pupils, but some of this information is likely to be
missing. The widely used concept of the value added by schools, cannot distinguish
between the contributions of schools and parents. In order to measure school quality,
value added only looks at the difference in test scores between entering and leaving a
school, whereas pupils are not under permanent control of the school. A review by
Cooper et al. (1996) shows that the progression of pupils from disadvantaged
backgrounds during the summer holidays is lower than for other pupils. Even within
school pupil performance not only depends on teachers but also on other pupils. If a
government wants to measure school quality in order to assess and reward the
performance of teachers these peer effects should not be included. On the other hand, for
parents these peer effects do matter. Parents may simply be interested in the best outcome
for their child, regardless whether this is due to the school or to peer effects.
There is also a problem of self-selection: more engaged parents may choose certain
types of schools or compensate for low school quality by providing their children with extra
help. This creates the risk that results may be falsely attributed to schools, instead of to
(unobserved) background characteristics of the pupils.
Further, schools with more resources can be expected to achieve better results. In
order to know the “value for money” offered by a school, quality indicators school take
the budget per pupil into account as well. As far as schools are publicly funded this
information is in particular relevant for the government. Ladd and Walsh (2002) show
that even the sophisticated value-added measures that are currently used in the US state
of North Carolina fail to account for differences in resources across schools and
measurement error. Therefore, these value added measures distort incentives and
discourage teachers from working in schools with many disadvantaged pupils.
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This brief review of the literature on school quality measurement reveals that all
current school performance indicators have serious shortcomings. Even the more
sophisticated value added-measures are likely to suffer from measurement error and selfselection. With these problems in mind, the next section looks at the stability of the
Dutch school performance indicators.

5.3 Stability of Dutch school performance indicators
5.3.1 Methodology
Since 1998 the Inspectorate publishes information on secondary school performance in
the annual “Kwaliteitskaart”48. The main indicators are the number of pupils repeating
class, the percentage graduating without delay and the grade point average. This chapter
focuses on the following two indicators of the Inspectorate for secondary schools49:
• Percentage graduating without delay (GWD)
This indicator is estimated on the basis of the average passing rates from the third class to
graduation; i.e. if the passing rates in the final years are .95 and .90 the estimate is .925
times .925 (*100%) = 85,6%.
• Grade point average (GPA)
The grade point average is the average of the grades in all subjects, weighted by the
number of pupils (with a minimum total of 30 grades available).

In order to create “net” indicators for the ranking of schools, these scores are then
compared with the expected score based on the average score for all schools, controlled
for the share of ethnic minority (CUMI), the share of low income (TSK) pupils and the
share of pupils at the school level corresponding and above the advice given by their
primary school. The exact formulas can be found in the appendix. The Inspectorate
divides schools in five categories: the bottom 10% receives one star, the next 15% two
stars, the middle 50% receives three stars, the next 15% four and the top 10% five stars.
These results have been (largely) replicated, on the basis of the Inspectorate data, in order
to examine the stability of these performance indicators over time.
48

In this section we use data from the Inspectorate on school performance for all Dutch secondary schools
in 1997-2000, as used for the kwaliteitskaart 1998 through 2001, excluding those schools who were subject
to merger or closure during this period. The kwaliteitskaart 1998 is excluded because in that year school
performance indicators were calculated in a different way. The years mentioned in the rest of this chapter
refer to the years of publication of the kwaliteitskaart (1999-2001).
49
A third main indicator of the Inspectorate, lower secondary performance (the number of pupils repeating
class) has been excluded because it has only been introduced recently (in 2000) and some data necessary
for replication of the school performance ranking were missing.
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Results of another study already cast some doubts about the validity of the
Kwaliteitskaart at a given point in time. Rekers-Mombarg et al. (2000) have looked at the
sensitivity of the school performance indicators for the method used. They compared the
results of some schools at the Kwaliteitskaart 1999 and 2000 with the outcomes of a
more sophisticated multi-level analysis of individual pupils, where the school’s advice
was replaced with test score results at the end of primary school. They find that 42% of
the schools would have the same number of stars, whereas another 42% would receive
one star less or more, and 16% would move two stars up or down. One of the 90 schools
included would even move from two to five stars.
Figure 5.1 shows the main types of secondary education in the Netherlands. The
four types of secondary education may exist as specialist schools or school
establishments on their own, but are often combined. According to our data for the
Kwaliteitskaart, the most common combination of school types in one establishment is
MAVO-HAVO-VWO (around 200 establishments), followed by HAVO-VWO and
VBO-MAVO (around 120 establishments). Finally all four types are combined in around
80 establishments. In total there are around 2000 school departments at some 1000
separate school establishments, but the number of schools is only around 60050. VBO is
excluded in this section, because of a lack of data for replication.
Figure 5.1. Secondary education in the Netherlands (in period under consideration)51.
Age
12
13
14
15
16
17
Type of
VBO
school
(pre-vocational)
MAVO
(junior general)
HAVO
(senior general)
VWO
(pre-university)
To some extent, the current Dutch indicators of school quality may provide wrong
incentives as they only measure a limited number of aspects of school quality and are
open to manipulation. According to Karsten et al. (2001) the publication of school results
in England and France has led schools to regulate their intake and to focus their
50

In the rest of this chapter the term “school” is sometimes used for establishments or departments of a
certain school type, but when it could give rise to confusion the distinctive terms are used.
51
Recently, after the period under consideration, the general MAVO and vocational VBO have merged to
VMBO (junior secondary education).
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examination preparation. To some extent, Dutch schools can also influence their
measured performance. To improve the share of students graduating without delay, they
have an incentive to reward high grades at their school exams (as opposed to the central
exams, which comprise the other half of the exams and are used for GPA). As GPA is
calculated as an average for all subjects, schools have an incentive to move pupils in the
direction of easier subjects with higher average grades. As a result, subjects like Math
and Science (generally considered more difficult) risk to be less popular. Schools may
also select pupils and shift them between different school types (VBO, MAVO, HAVO,
VWO). Therefore the correlation of school performance between different school types
within one school is also examined.
5.3.2 Results
Tables 5A1-5C1 and 5A2-5C2 in the appendix show the movement of school
departments between categories from 1999 to 2001, when the results of the Inspectorate
are reconstructed at the different types of school. The five categories are defined in the
same way as those used by the Inspectorate (bottom 10%, the next 15%, middle 50%,
next 15% and the top 10%). Tables 5A1-5C1 shows the results for graduating without
delay at the different school types, whereas tables 5A2-5C2 refer to grade point average.
Table 5.1 (graduating without delay) and 5.2 (grade point average) show the
movement of departments between categories for MAVO, HAVO and VWO taken
together. In general, the percentage shares are closer to the shares that would result from
a lottery than to the 100% share that would come about if the assessments were
completely stable. A lottery would put 10% of the departments in each category for 1999
in the bottom category of 2000 and 2001, 15% in the second category, 50% in the third
etc. Full stability would mean that all of the schools in one category would remain in that
category the next year: 100% scores for the bold numbers.
One of the most striking features of these tables is the fact that some departments
even move from the top to the bottom (or the other way around) within one year. As it is
very unlikely that school quality is so volatile, the differences in quality have to be so
small that a minor change (or measurement error) can have a major impact. This calls for
extreme caution in the use of these performance indicators. Moreover, even if these
indicators would accurately measure school quality, it is rather arbitrary to assume that
10% of schools are good and 10% are bad. It may well be the case that 95% or 99% of
the schools are of fairly similar quality, and only a few schools are performing much
better or worse.
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Table 5.1. Movement of school departments from 1999 distribution over categories, (replicating those used
by the Inspectorate) for graduating without delay, as a percentage share of original category:
1*
2*
3*
4*
5*
Number of departments
110
164
544
166
108
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
1
21
7
6
2
34
2
26
16
7
3
28
3
35
42
50
44
57
4
5
7
12
29
24
5
2
2
7
13
22
2001:
1
20
8
4
3
30
2
19
16
11
5
19
3
42
49
49
44
56
4
8
7
12
24
22
5
1
4
8
14
24

Table 5.2. Movement of school departments from 1999 distribution over categories, (replicating those used
by the Inspectorate) for grade point average, as a percentage share of original category:
1*
2*
3*
4*
5*
Number of departments
107
167
547
165
109
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
1
25
8
0
0
32
2
30
16
10
2
25
3
35
46
53
32
57
4
1
3
14
29
21
5
2
2
5
15
37
2001:
1
23
8
3
2
33
2
30
15
6
4
24
3
33
46
55
39
57
4
3
4
14
17
23
5
2
2
5
12
37

Table 5.3 shows Spearman rank correlation coefficients for the rank of school
departments on the net and gross indicators. The correlation between the net scores for
graduation without delay varies between .4 and .5 for subsequent years, whereas for
grade point average the correlation is around .6. When the rankings for 1999 and 2001
are compared, the correlation decreases further. The correlation over time for gross
school performance is evidently higher; it varies between .5 and .6 for graduating without
delay and around .7 for grade point average.
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These results are lower than earlier studies, like Gray et al. (2001) who compare
overall performance at A/AS level examinations in UK secondary schools between 1994
and 1997. They find correlations for residual scores of around .75 between adjacent
years, decreasing to around 0.62 between two years and 0.55 across three years. For
unadjusted scores the correlation lies around 0.94 between following years. Doolaard
(1999), who compares language and Math achievement in Dutch primary schools
between 1988 and 1996, finds correlations of .6 for net school effects and .7 for gross
school effects. Kane & Staiger (2002) find correlations of 0.77 for Mathematics test score
levels in North Carolina, and 0.41 for math gains one year apart, which fade out gradually
over time. A possible explanation for these higher correlations is that these studies
compare results in similar tests, whereas grade point average is based on a mix of
subjects that may also change from year to year. In addition, the use of individual data
may allow a better filtering of cohort effects.
Table 5.3. Spearman rank correlations for net and gross Inspectorate rank scores over
time, by type of school department.
Graduating without delay
Grade point average
1999-2000 2000-2001 1999-2001 1999-2000 2000-2001 1999-2001
Net
MAVO
0.49
0.45
0.37
0.56
0.60
0.50
HAVO
0.44
0.50
0.39
0.58
0.55
0.42
VWO
0.49
0.45
0.37
0.56
0.60
0.50
1999-2000 2000-2001 1999-2001 1999-2000 2000-2001 1999-2001
Gross
MAVO
0.51
0.52
0.45
0.73
0.70
0.62
HAVO
0.52
0.54
0.43
0.71
0.67
0.59
VWO
0.55
0.53
0.43
0.68
0.69
0.59
To see whether performance is consistent over different school types within an
establishment, it is interesting to look at the correlation between different school
departments. Table 5.4 shows that this correlation varies between .29 and .61. Correlation
is particularly low between MAVO and VWO-departments whereas performance at
HAVO and VWO tend to be more highly correlated. The pattern is fairly similar for both
graduating without delay and grade point average, although correlation for grade point
average is again slightly higher. Spearman rank correlations between school departments
for gross scores are somewhat higher; they range from .41 to .66.
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Table 5.4. Spearman rank correlations between school departments for net and gross
Inspectorate scores, by year.
Graduating without delay
Grade point average
MAVOMAVOHAVOMAVOMAVOHAVONet
HAVO
VWO
VWO
HAVO
VWO
VWO
1999
0.44
0.31
0.51
0.46
0.33
0.52
2000
0.42
0.35
0.40
0.49
0.42
0.61
2001
0.42
0.35
0.50
0.47
0.29
0.56
MAVOMAVOHAVOMAVOMAVOHAVOGross
HAVO
VWO
VWO
HAVO
VWO
VWO
1999
0.54
0.41
0.57
0.56
0.41
0.61
2000
0.49
0.45
0.48
0.60
0.51
0.66
2001
0.50
0.44
0.56
0.58
0.41
0.60

5.3.3 Stability of rankings in other sectors: universities and sport teams
Even the gross performance correlation between schools over time is low compared to
other rankings, for example the ranking of Economic Departments of US Universities.
For this purpose staff-publications in peer-reviewed journals are counted, adjusted for
page size and professional impact of the different journals. The correlation between the
rankings for 1992 and 1995 was 0.83 (Dusansky and Vernon 1998). A similar
comparison of the yearly rankings for the Dutch soccer league between 1998 and 2001
also provides correlations between .8 and .952.
Therefore the variation in school performance rankings is much bigger than in
other well-known rankings like rankings of Dutch soccer teams or US universities. On
the one hand, net performance differences between schools are so small that large shifts
may occur from one year to the next as a result of minor changes in performance. On the
other hand, the method of correction (primary school advice, shares of ethnic minority
pupils and low income pupils) is still quite rough, likely to the advantage or disadvantage
of some schools.

52

For this purpose all 36 soccer teams are ranked according to their final position in the two professional
divisions for each year from 1998-2001. In order to allow more mobility between the two divisions, the
positions in the play-offs for promotion/relegation (“na-competitie”) are also taken into account. Otherwise
the correlations would even be somewhat higher.
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One may argue that the ranking mentioned above cannot be compared to the
school rankings as Dutch schools largely receive the same amount of funding per pupil.
At the same time, the pupil and teacher intake is far from being equally distributed over
schools, providing a certain amount of stability. If pupils and teachers would be more
equally distributed over schools, school rankings would probably be even less stable, and
look more like the American NBA Basketball rankings. Year to year spearman rank
correlations for the NBA vary from -0.7 to 0.753.
Section 5.2 already concluded that the validity of most school performance indicators is
limited, but this section made clear that the Dutch school performance indicators are not
very stable as well. As a result, in a schematic overview of different types of school
performance indicators (figure 5.2), the Dutch Kwaliteitskaart can be characterized as
having low validity and low stability. Gross performance indicators are much more
stable, but have little validity as well. Value added-indicators and filtered test-scores
(based on more than one year, as in Kane and Staiger 2001) have more validity, although
they may still suffer from self-selection and measurement error. However, filtered testscores are shown to be much more stable than value-added indicators based on only one
year.
The remainder of this chapter attempts to assess the impact of school performance
indicators and pupil characteristics on the mobility of teachers. If teachers do respond to
the indicators of net school quality, one may wonder why, given their instability shown
above. Do they care for an inherent quality of schools that happens to be correlated to the
net performance rankings, or do they only care for the number of stars?
Figure 5.2. Validity and stability of different types of school performance indicators.
Stability
Low
High
Validity
Medium/high
Value added
Filtered test scores
Low

Kwaliteitskaart

53

Gross performance

This can be explained by the fact that the NBA works with a weighted lottery system, which determines
which teams may pick the best players for the next season. In this system the worst team receives the best
chance (25%) of winning the top pick, the second worst team has slightly fewer chances etc.
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5.4 Teacher mobility in the Netherlands
5.4.1 Methodology
We combine the Inspectorate-data on school performance from section 5.3 with school
(establishment) level data on teachers and pupils, to address the question whether school
performance indicators and pupil characteristics affect the mobility of teachers at the
level of school establishments. Information on teacher mobility is provided by IPTO data
on the inflow and outflow of school teaching personnel including school management54.
The numbers of teachers refer to persons; the data do not allow looking at full-time
equivalents. Pupil numbers are based on ILT-data55.
In our data teacher mobility is only observed at the school level, whereas the
school quality indicators may differ between school establishments and school
departments. Furthermore, a teaching job may in fact consist of classes at different school
types within one school (but possibly even at different school establishments).
We focus at the school establishments as they provide the clearest unit of analysis.
Over 60% of all schools consists of just one establishment whereas the remaining schools
often consist of establishments in distant buildings, which used to be separate schools in
the past56. We are also able to control for the existence of additional establishments.
Further aggregation of department/establishment level data to the school-level would
probably make the information less meaningful.
In order to relate mobility to school quality at the level of school establishments,
the following assumptions have to be made. As the information on the mobility and the
number of teachers is only available at the school level, teachers (and their mobility) are
allocated to school establishments in relation to the number of pupils.
Next, mobility in 2000 (October 1999- September 2000) is assumed to be
dependent on Kwaliteitskaart 1999 (published in October 1999, based on school
performance in school year 1997/1998), the share of CUMI-pupils in 1999 and pupil
growth in school year 1999/2000. Given the instability of the Kwaliteitskaart, as
demonstrated in section 5.3, it is highly unlikely that our results may reflect reverse

54

IPTO data are school level data on the number of teachers entering, staying and leaving schools. They are
collected each year by CfI, an agency of the Dutch Ministry of Education. Unfortunately it was not possible
to exclude school management from teaching personnel for the outflow data. Therefore school management
has been included in both inflow and outflow. As in 1997 school management made up 7% of teaching
personnel (SBO 1999), mobility figures for teachers only would be around 7% lower.
55
ILT data are school establishment level data on the number of pupils. They are collected each year by
CfI, an agency of the Dutch Ministry of Education.
56
The number of secondary schools decreased from over 1400 to around 600 between 1992 and 1999
(Bronneman et al. 2002).
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causality (teacher shortage causing bad performance at the Kwaliteitskaart). The
following timescale shows the points of measurement:
• October 1999: Publication of Kwaliteitskaart 1999, school performance indicators
over school year 1997-1998.
• October 1999-September 2000: Teacher mobility 2000, Pupil growth 2000, Share
of CUMI-pupils 2000
• September 2000: Number of pupils 2000
We perform separate regressions on sub samples of school establishments that consist of
similar school types. We look at the five most common combinations of school types:
• MAVO-HAVO-VWO (222 establishments)
• MAVO only (161 establishments)
• VBO only (127 establishments)
• VBO-MAVO (96 establishments)
• HAVO-VWO (79 establishments)
As the number of observations per type of establishment is rather low, we pool the data
for the years 1999 and 2000 (denoted by subscript t) in a panel analysis. We assume that
relative net teacher inflow Y at school establishment i in year t (net teacher inflow as a
percentage of all teachers in that school establishment) is a linear function of an indicator
of net school quality Q (the average of the GWD- and GPA-indicators57) and the
following background characteristics: relative pupil growth (net pupil growth as a
function of all pupils in that school establishment), establishment size (the number of
pupils), a dummy for the existence of additional establishments, and the share of CUMIpupils58 at school establishment i in year t:
Yit = α + βQit + γX it + ε it
We estimate a random effects model or error components model, with:

ε it = u i + vt + wit

57

We use the average of the GWD and GPA indicators as a combined indicator for net school quality, as
these indicators are correlated (0.4), but we also use both indicators in separate regressions.
58
The share of TSK-pupils is left out of consideration because of the high correlation with the CUMIindicator (around .8) and the lower number of observations.
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where u i ~ N (0, σ u2 ) is a cross-section error component (with mean 0 and variance σ u2 ),
vt ~ N (0, σ v2 ) is a time-series error component and wit ~ N (0, σ w2 ) is a combined error
component.
A random effects model is a matrix weighted average of a between-effects model
and a fixed effects model. A between effects model (between estimator) focuses at the
effects of cross-section differences between establishments, using the mean values for
each establishment in an OLS-estimation. A fixed effects panel model (within estimator)
looks at the effects of changes within establishments over time, assuming that ui is fixed
for each establishment. However, as the data only comprise two years and the number of
school establishments is rather large, fixed-effects estimation implies the loss of many
degrees of freedom.
A random effects model assumes ui to be random, and not to be correlated with
the regressors. We perform a Hausman-test to see whether the coefficients of the fixed
effects model and the random-effects model do not differ systematically. This hypothesis
cannot be rejected for the two largest types of establishments (MAVO-HAVO-VWO and
MAVO). However, it is rejected for VBO, and it cannot be estimated for VBO-MAVO
and HAVO-VWO as σui =0, which means that the random-effects estimator has
degenerated to pooled OLS for the latter school types.
The total sample used comprises almost 1000 establishments at around 500 Dutch
secondary schools over the period 1999-2000. After creation of a dummy for the
existence of additional establishments at the same school, we have dropped around 150
establishments for which we had no information on the number of teachers, pupils or
school performance indicators. Most of the excluded establishments were subject to
recent mergers. In addition, we dropped seven establishments as they lost more than a
third of their pupils or teachers in one year, to increase again by more than half in the
next year (or the other way around), which suggests an administrative error. As a
consequence our final sample consists of 838 school establishments.
Descriptive statistics for the final sample of school establishments are shown in
table 5.5. Some figures may need some explanation: the average number of pupils in a
school establishment is around 800, but it varies from 50 to 3000. Relative pupil growth
refers to the growth in the number of pupils as a percentage of all pupils in a school. 60%
of all establishments is part of a school with more than one establishment. The average
share of ethnic minority-pupils only ranges from 4% to 11% between school types, but
between school establishments the share may range from 0 to 100%. Teachers in fte refer
to full-time equivalents, which is lower than the number of teachers, as many of them
work part-time. Relative net teacher inflow is the net inflow as a percentage of the total
number of teachers at a school.
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Table 5.5. Sample descriptive statistics.
Variable

Number of pupils (1999)
Number of pupils (2000)
Absolute pupil growth (1999)
Absolute pupil growth (2000)
Relative pupil growth (1999)
Relative pupil growth (2000)
Dummy for additional establishments
CUMI-share, VBO (1999)
CUMI-share, VBO (2000)
CUMI-share, MAVO (1999)
CUMI-share, MAVO (2000)
CUMI-share, HAVO (1999)
CUMI-share, HAVO (2000)
CUMI-share, VWO (1999)
CUMI-share, VWO (2000)
Teachers in fte (1999)
Teachers in fte (2000)
Number of teachers (1999)
Number of teachers (2000)
Absolute net teacher inflow (1999)
Absolute net teacher inflow (2000)
Relative net teacher inflow (1999)
Relative net teacher inflow (2000)
GWD/GPA-indicators (1999,2000)*

Mean

Standard
deviation

Minimum

Maximum

823.16
826.38
15.46
1.30
0.02
0.01
0.60
0.11
0.12
0.07
0.08
0.05
0.05
0.04
0.04
58.55
59.65
70.36
71.97
-1.23
-1.28
-0.02
-0.02
3.00

476.60
477.80
98.52
97.46
0.13
0.13
0.49
0.13
0.14
0.12
0.15
0.10
0.10
0.08
0.11
37.16
38.49
43.63
45.53
5.16
5.40
0.08
0.07
1.00

54.00
55.00
-395.00
-546.00
-0.47
-0.64
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.24
5.11
8.59
5.90
-28.08
-31.00
-0.41
-0.33
1.00

3020.00
2864.00
980.00
912.00
1.22
1.28
1.00
1.00
1.00
0.90
1.00
0.79
0.80
0.73
1.00
366.70
330.81
429.27
387.02
48.00
57.00
0.93
0.70
5.00

*For specific school types or years these values can be slightly higher or lower, but they are always very
close to this standard distribution.

Table 5.6 shows a clear increase in mobility in 1998, when both the inflow and outflow
sharply increase. Remarkably, 1996 and 1997 show a large net outflow of teachers,
whereas 1998 shows a small net inflow. This can be explained by the collective reduction
of working time in the summer of 1998 from 38 to 36 hours a week. This strongly
increased the demand for teachers; as a result the inflow of teachers could be higher than
the outflow without a reduction in teacher shortages. Apparently, in 1998 schools were
able to recruit from a pool of potential teachers who were willing to teach only at certain
conditions, like the type and location of the school or the size of the job.
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The continuing high level of mobility after 1998 can be understood by the fact
that the higher number of vacancies has increased the possibilities for teachers to move to
another school. According to our data the number of pupils increased by around 1% a
year over the same period, further increasing the demand for teachers. Therefore these
years are interesting to analyze the preference of teachers for certain types of schools.
Table 5.6. Teacher mobility at school level: yearly number of teachers entering and
leaving schools, 1996-2000.

Inflow
Outflow
Net inflow

1996

1997

1998

1999

2000

2376
4754
-2378

2425
4364
-1939

6310
6090
+220

6212
7389
-1177

6790
7872
-1082

19962000
24113
30469
-6356

Source: IPTO-data 1996-2000. Figures for 1996 refer to the flows of teachers from October 1995 through
September 1996 etc.

The figures from table 5.6 are in line with figures on unfilled vacant hours at the start of
the school year. These increased from only 1% of all vacant hours in 1996 to 6% in 1997
and to over 13% in 2000 (Ministerie van OCenW 1999a; Van Bergen and Berndsen
2001). This strong upswing in the number of vacant hours that cannot be filled refers to
the increased mobility found above. The ongoing increase in the number of unfilled
vacancies reflects a direct quantitative teacher shortage. However, schools may have
additional qualitative shortages if they replace their outflow by lower quality inflow. An
indication for this is the increase in the number of unqualified teachers from 3000 in 1998
to over 5000 in 2001 (Inspectie van het Onderwijs 2002).
5.4.2 Results
The regression analyses of the net inflow on the indicators of net school quality, the share
of CUMI-pupils and pupil growth, as shown in table 5.7, support the following
conclusions. The net inflow of teachers at a school establishment is:
- positively related to the relative growth of the number of pupils
- positively related to the number of pupils (size of the establishment)
- negatively related to the share of CUMI-pupils
- positively related to the indicators of net quality of the Inspectorate
Table 5.7 shows the results of a random effects panel model of 1999 and 2000, at the five
most common types of school establishments: establishments with MAVO-HAVO and
VWO, establishments with only MAVO or VBO, with VBO-MAVO and with HAVOVWO. The results in table 5.7 suggest that schools with higher scores on performance
indicators better succeed in attracting teachers, as do larger school establishments and
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those with a lower share of ethnic minority pupils. The number of observations is about
twice the number of establishments (between brackets) as the panel comprises 2 years.
Unfortunately our panel is unbalanced, as we do not have full information for all schools
in both years. If we drop all observations with missings in order to create a balanced
panel, we are left with only 600 observations but the results remain fairly the same.
The finding that the inflow of teachers generally increases as a result of growth in
the number of pupils is rather straightforward. We also find a positive impact of the
number of pupils on the net inflow of teachers at MAVO-HAVO-VWO and MAVO,
which suggests that larger establishments better succeed in attracting teachers. Larger
schools may have more possibilities to adjust the number of hours of a job or offer
additional pay.
The combined indicator of net school quality is always significantly positive,
except for VBO and VBO-MAVO. The results suggest that if a school establishment
improves its net performance indicator by half a point (which means an extra star at half
of the indicators), it may succeed in recruiting 0.6% to 1% more teachers (relative to its
entire teacher population). This effect may seem rather small, but it represents half of the
average net teacher outflow.
At the same time, a MAVO establishment with a 10%-point larger share of
CUMI-pupils is confronted with an opposite effect of a similar magnitude: an extra
outflow of over 1% of its teacher population. However, in some school types the effect of
the share of ethnic minority pupils is not significant. A lower impact at HAVO and VWO
is in line with the more selective nature of these school types. The positive (though
insignificant) impact at VBO looks more puzzling, but an explanation could be that
VBO-pupils are hard to teach anyway. This is confirmed by the large negative coefficient
for the constant at VBO and MAVO, compared to HAVO and VWO.
If a school has additional establishments, we find a positive effect on teacher
inflow at VBO establishments but a negative effect at HAVO-VWO (and at VWO only)
establishments. This finding makes sense: as the teacher mobility data are only available
at the school level, we have made the assumption that teacher inflow is evenly distributed
among establishments according to the number of pupils, but in practice selective VWO
schools are more likely to attract teachers than VBO schools. Put differently, a school
with only a VWO (VBO) establishment has fewer (more) recruitment problems than a
school that includes other types of establishments as well.
If we correct the average net teacher inflow for the estimated effect of additional
establishments, the estimated average net inflow at HAVO-VWO schools increases from
–0.12 to 0.003, whereas the estimate for VBO strongly declines from –0.26 to –0.65.
These results suggest that the incentives for teachers to work at VBO schools, and at
MAVO schools with many disadvantaged pupils are not large enough.
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Results for the fixed effects model and the between effects model can be found in table
5D and 5E of the appendix. The dummy for additional establishments is dropped in the
fixed-effects model as this model includes a fixed effect (‘dummy’) for each
establishment. The fixed effect panel model (within estimator) shows somewhat different
results. For the combined indicator of net school quality we still find a positive effect at
most establishments, apart from those with only VBO, but the share of CUMI-pupils no
longer has an impact. This is not entirely unexpected however, as the share of CUMIpupils is not likely to change very much within one year. The results of the between
effects model are very similar to those of the random effects model.
Table 5.7. Random-effects model panel-regressions of the percentage net teacher inflow on
combined GPA and GWD indicators, share of CUMI-pupils and percentage pupil growth for each
school type.
1999/2000
MAVO-HAVO-VWO
N=395 (222), R²=0.07
Constant
-0.0760**(0.0202)
Relative pupil growth
0.0831**(0.0318)
Number of pupils (*1000)
0.0241**(0.0119)
Dummy for additional establishments
-0.0010 (0.0071)
Share of CUMI-pupils
-0.0523 (0.0435)
Combined indicator of net school quality
0.0117**(0.0054)
1999/2000
MAVO
N=279 (161), R²=0.10
Constant
-0.1073**(0.0221)
Relative pupil growth
-0.0266 (0.0350)
Number of pupils (*1000)
0.0738**(0.0231)
Dummy for additional establishments
-0.0041 (0.0119)
Share of CUMI-pupils
-0.1346**(0.0465)
Combined indicator of net school quality
0.0199**(0.0058)
1999/2000
VBO
N=214 (127), R²=0.09
Constant
-0.0913**(0.0265)
Relative pupil growth
0.0522**(0.0255)
Number of pupils (*1000)
0.0233 (0.0178)
Dummy for additional establishments
0.0452**(0.0140)
Share of CUMI-pupils
0.0606 (0.0395)
Combined indicator of net school quality
0.0018 (0.0062)
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Table 5.7, continued
VBO-MAVO

1999/2000
N=164 (96), R²=0.11
-0.0581 (0.0384)
0.1613**(0.0651)
0.0294 (0.0215)
-0.0168 (0.0133)
-0.0981**(0.0491)
0.0139 (0.0107)
1999/2000
N=139 (79), R²=0.09
-0.0554 (0.0343)
0.1058* (0.0612)
-0.0009 (0.0241)
-0.0247* (0.0130)
-0.0886 (0.1246)
0.0201**(0.0100)

Constant
Relative pupil growth
Number of pupils (*1000)
Dummy for additional establishments
Share of CUMI-pupils
Combined indicator of net school quality
HAVO-VWO
Constant
Relative pupil growth
Number of pupils (*1000)
Dummy for additional establishments
Share of CUMI-pupils
Combined indicator of net school quality
Note: standard errors in parentheses (**/* denotes significance at 5%/10% level).

The apparent interest of teachers in the quality indicators of the Inspectorate can be
explained by the fact that teachers are likely to be confronted with these results, as most
schools distribute this information among their teachers. Anecdotal evidence suggests
that these indicators play an increasingly important role in school policy. This may even
result in putting pressure on teachers to improve passing rates by lowering their
standards. In return, teachers may take into account the quality indicators of the
Inspectorate when choosing a school. Teachers also tend to have more discretion in their
choice of school than pupils, in particular with the current shortage of teachers.
One may wonder whether teachers really care about a school’s score on the
quality indicators or that this indicator is simply correlated with an underlying quality of
schools that matters to them. This can be tested by looking at the underlying indicator
scores of schools within a category. For this purpose table 5.8 repeats the regressions of
table 5.7, including a combined indicator of the underlying percentile scores within each
star category59. Although the number of observations is limited compared to table 5.7,
table 5.8 shows similar results, in the sense that the coefficients in general have the same
sign and approximately the same size.

59

The data only allow us to look at the year 2000, as it is the only year where we have both data on teacher
mobility as on the underlying scores of net school quality. As in section 5.3, VBO had to be excluded. Our
sample is further limited as the underlying scores for a number of schools are missing.
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Table 5.8. OLS-regressions of the percentage net teacher inflow on combined GPA and GWD
indicators and the combined percentile scores (within star categories) and other establishment
characteristics, for each school type.
2000
MAVO-HAVO-VWO
N=167, R²=0.05
Constant
-0.0686**(0.0307)
Relative pupil growth
0.0550 (0.0590)
Number of pupils (*1000)
0.0154 (0.0193)
Dummy for additional establishments
0.0119 (0.0105)
Share of CUMI-pupils
-0.0633 (0.0763)
Combined indicator of net school quality
0.0131 (0.0087)
Combined percentile score (within star category)
-0.0008 (0.0021)
2000
MAVO
N=96, R²=0.14
Constant
-0.1269**(0.0475)
Relative pupil growth
-0.0359 (0.0595)
Number of pupils (*1000)
0.0800 (0.0492)
Dummy for additional establishments
-0.0111 (0.0211)
Share of CUMI-pupils
-0.2193* (0.1197)
Combined indicator of net school quality
0.0279**(0.0122)
Combined percentile score (within star category)
0.0001 (0.0020)
2000
HAVO-VWO
N=48, R²=0.04
Constant
-0.0088 (0.0677)
Relative pupil growth
0.2329 (0.2554)
Number of pupils (*1000)
-0.0365 (0.0493)
Dummy for additional establishments
-0.0090 (0.0281)
Share of CUMI-pupils
-0.0356 (0.2054)
Combined indicator of net school quality
0.0093 (0.0192)
Combined percentile score (within star category)
-0.0001 (0.0040)
Note: standard errors in parentheses (**/* denotes significance at 5%/10% level).

The combined percentile score refers to the average of the underlying percentile
scores of an establishment in its GWD and GPA star category (for each type of school).
For instance, although half of all schools have the same 3-star GPA-indicator of net
school quality, their underlying quality score may differ substantially. We create
percentile scores within each category to account for this difference. If this underlying
quality is what matters for teachers, one would expect that this percentile score would
have a positive impact on net teacher inflow, apart from the indicator of net school
quality. However, the results show that the percentile scores are far from significant.
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Furthermore, the impact of the indicator of net school quality remains positive,
significantly at MAVO and close to significance at MAVO-HAVO-VWO.
These types of school establishments are also most likely to be the subject of
“choice” in the mobility decisions of teachers: they are the most common types of school,
so several establishments of this kind are likely to be located at commuting distance.
An alternative is to replace the Inspectorate indicators by the average underlying scores
for schools with 3 stars at every school type, in separate regressions for performance at
graduating without delay and grade point average. In order to have sufficient
observations we have combined all school types.
Table 5.9 shows that the resulting coefficients are not significant. It is important
to note that these coefficients cannot be directly compared to the coefficients in table 5.7,
as all school types have been combined and the underlying scores have a different scale.
Table 5.9. OLS-regressions of the percentage net teacher inflow on underlying GWD and GPAscores, share of CUMI-pupils, number of pupils and percentage pupil growth for all schools with
3 stars in 2000.
2000
GWD-indicator
N=124, R²=0.07
Constant
-0.0262* (0.0144)
Relative pupil growth
0.0739* (0.0440)
Number of pupils (*1000)
0.0194 (0.0135)
Dummy for additional establishments
-0.0022 (0.0115)
Share of CUMI-pupils
-0.0912 (0.0578)
Underlying GWD-score
-0.0002 (0.0015)
2000
GPA-indicator
N=119, R²=0.14
Constant
-0.0510**(0.0178)
Relative pupil growth
0.2215**(0.0682)
Number of pupils (*1000)
0.0256* (0.0151)
Dummy for additional establishments
0.0118 (0.0143)
Share of CUMI-pupils
0.0121 (0.0763)
Underlying GPA-score
0.0692 (0.0786)
Note: standard errors in parentheses (**/* denotes significance at 5%/10% level).

5.4.3 Sensitivity analysis
In order to test the robustness of these findings, this section discusses a number of
potential problems. First, a problem may arise from the fact that a school establishment
often consists of several school types, with a different pupil composition and different
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performance indicators. As a result the effects of the indicators and the share of CUMIpupils are “averaged out” over all school types, which could produce biased coefficients.
This can be tested by looking at establishments with a single school type. As
teachers happen to be employed at the school-level, we would prefer to look at single
establishment schools consisting of just one school type, but there are too few of them to
produce significant results. We do not find marked differences between establishments
with a single school type and those with combined school types, apart from the fact that
the unexpected negative (though insignificant) coefficient for pupil growth turns positive
for single establishment MAVO-schools. Therefore this earlier finding seems due to a
disparity in pupil growth between different establishments within the same school.
A related issue is the assumption that teachers (and mobility) are distributed over
establishments according to the number of pupils. This may produce heteroskedastic error
terms. To control for potential heteroskedasticity, separate OLS-regressions can be
performed for 1999 and 2000 with robust standard errors, which provide similar results as
the panel regressions.
A final worry is that we cannot distinguish between reasons for mobility. The
outflow of teachers may either refer to teachers moving to another job as to teachers
leaving for retirement. Only data on individual teachers would allow us to distinguish
between these mobility decisions of teachers. If in our establishment-level data retiring
teachers are concentrated at certain types of schools, this could bias our results. Even
more so as we measure mobility in persons and older teachers tend to work more hours.
For instance, a school where five part-time teachers replace four retiring full-time
teachers would show a net inflow of teachers.
However, we have no reason to assume that retiring teachers are concentrated at
certain schools. Neither does the literature suggest a direct link between experience and
performance for teachers approaching the end of their career.
It is hard to think of other aspects of schools that could attract (or retain) teachers, which
are at the same time correlated with the number of stars but unrelated to the underlying
score. Apparently teachers do care about the number of stars schools get awarded. Even if
this effect is small, it may have a considerable impact if it continues over a number of
years. In this way the publication of school quality indicators may result in a selffulfilling prophecy: when teachers move to the alleged best schools, they may well end
up being the best. As a result the stability of quality indicators could increase over time as
well. On the other hand, as far as the ranking of schools is a lottery, stability is slowed
down. Stability could even be lower if teachers would not be searching for “star schools”.
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5.5 Conclusion

Like in a number of other countries, the Dutch government publicly provides
performance indicators for secondary schools. This chapter finds support for an effect of
these indicators on the mobility of teachers, apart from an effect of pupil characteristics.
At the same time the school performance indicators are shown to be unstable over time,
which suggests that they may not be a reliable indicator, as you would expect school
quality to be relatively stable. The finding that schools with disadvantaged pupils have
more problems in recruiting and retaining teachers is in line with the results from earlier
studies.
Performance rankings of Dutch secondary schools, as produced by the Education
Inspectorate, show a remarkable variation between 1999 and 2001. On the one hand, net
performance differences between schools are that small that large shifts may occur from
one year to another as a result of minor changes in performance. On the other hand, the
method of correction for background characteristics is still quite imprecise, likely to the
advantage or disadvantage of some schools. To some extent, schools can also “manage”
their performance by shifting and selecting between different school types. Therefore,
quality indicators are likely to provide schools with incentives, but not necessarily with
the right incentives.
In separate panel regressions for different types of school establishments we find
support for an effect of both pupil characteristics and the indicators of the Inspectorate on
the mobility of teachers. The impact of the school performance indicators cannot be
attributed to the underlying scores of net school quality. Therefore, teachers seem to care
about the number of stars that the Inspectorate awards to schools. In addition the teacher
outflow from lower vocational schools and schools with large concentrations of minority
pupils suggests that the incentive to stay at difficult schools is not large enough. In the
current debate about performance related pay for teachers, the discussion should therefore
also focus on payment for the job.
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Appendix 5
Formulas used by Inspectorate to calculate the expected score for graduating without delay at junior general
secondary education (MAVO):
1999: 86.29 - 0.3462*%CUMI - 0.0817*%TSK - 0.0082*%correspondingadvice + 0.0039*%aboveadvice;
2000: 88.03 - 0.269*%CUMI - 0.0621*%TSK - 0.0326*%correspondingadvice - 0.00975*%aboveadvice;
2001: 85.08 - 0.282*%CUMI - 0.0495*%TSK - 0.0185*%correspondingadvice - 0.0094*%aboveadvice;
Table 5A1. Movement of school departments from 1999 distribution over categories, (replicating those
used by the Inspectorate) for graduating without delay at junior general secondary education (MAVO), as a
percentage share of original category:
1(--)
2(-)
3(+-)
4(+)
5 (++)
Number of departments
45
70
233
72
48
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
26
6
6
4
1
33
22
18
14
2
2
24
33
44
46
46
3
57
4
4
12
25
4
21
7
1
7
14
5
23
2001:
21
8
6
2
1
23
21
16
10
0
2
26
52
44
55
54
3
55
5
4
14
29
4
14
0
4
7
14
5
15
Formulas used by Inspectorate to calculate the expected score for grade point average at junior general
secondary education (MAVO):
1999: 6.506 - 0.00835*%CUMI - 0.00325*%TSK - 0.00041*correspondingadvice - 0.00299*aboveadvice;
2000: 6.560 - 0.00689*%CUMI - 0.00435*%TSK - 0.00059*correspondingadvice - 0.00230*aboveadvice;
2001: 6.484 - 0.00585*%CUMI - 0.00260*%TSK - 0.00096*correspondingadvice - 0.00152*aboveadvice;
Table 5A2. Movement of school departments from 1999 distribution over categories, (replicating those
used by the Inspectorate) for grade point average at junior general secondary education (MAVO), as a
percentage share of original category:
1(--)
2(-)
3(+-)
4(+)
5 (++)
Number of departments
45
71
232
72
48
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
21
8
0
0
1
31
29
16
4
2
2
30
36
41
47
27
3
59
2
6
12
31
4
32
2
3
5
17
5
40
2001:
29
8
3
0
1
35
21
16
6
2
2
23
40
43
56
34
3
58
2
5
14
20
4
21
2
0
5
14
5
43
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Formulas used by Inspectorate to calculate score for graduating without delay senior general secondary
education (HAVO):
1999: 56.66 - 0.4002*%CUMI - 0.095*%TSK + 0.0383*%correspondingadvice - 0.0526*%aboveadvice;
2000: 61.41 - 0.468*%CUMI - 0.0676*%TSK - 0.0264*%correspondingadvice - 0.0635*%aboveadvice;
2001: 54.52 - 0.480*%CUMI + 0.151*%TSK - 0.0238*%correspondingadvice - 0.0387*%aboveadvice;
Table 5B1. Movement of school departments from 1999 distribution over categories, (replicating those
used by the Inspectorate) for graduating without delay at senior general secondary education (HAVO), as a
percentage share of original category:
1(--)
2(-)
3(+-)
4(+)
5 (++)
Number of departments
33
47
155
46
30
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
13
9
6
0
1
34
19
16
0
6
2
38
41
38
53
47
3
57
6
10
12
28
4
22
0
2
6
18
5
19
2001:
19
10
0
0
1
27
18
15
13
13
2
13
45
55
50
30
3
55
6
11
12
23
4
24
3
2
8
13
5
33
Formulas used by Inspectorate to calculate score for grade point average senior general secondary
education (HAVO):
1999: 6.321 - 0.01051*%CUMI - 0.00192*%TSK - 0.00047*correspondingadvice - 0.00115*aboveadvice;
2000: 6.516 - 0.00998*%CUMI - 0.00264*%TSK - 0.00064*correspondingadvice - 0.00219*aboveadvice;
2001: 6.695 - 0.00899*%CUMI - 0.00280*%TSK - 0.00116*correspondingadvice - 0.00232*aboveadvice;
Table 5B2. Movement of school departments from 1999 distribution over categories, (replicating those
used by the Inspectorate) for grade point average at senior general secondary education (HAVO), as a
percentage share of original category:
1(--)
2(-)
3(+-)
4(+)
5 (++)
Number of departments
31
49
157
44
31
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
29
9
0
0
1
30
23
15
9
3
2
24
43
43
58
25
3
60
0
2
12
31
4
22
3
2
4
11
5
41
2001:
20
8
5
6
1
26
29
17
5
10
2
22
35
49
57
35
3
56
6
2
14
19
4
23
3
6
5
11
5
29
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Formulas used by Inspectorate to calculate score for graduating without delay at pre-university education
(VWO):
1999: 63.97 - 0.5146*%CUMI - 0.1631*%TSK - 0.0455*%aboveadvice;
2000: 63.99 - 0.571*%CUMI - 0.305*%TSK - 0.0290*%aboveadvice;
2001: 66.59 - 0.501*%CUMI - 0.206*%TSK - 0.0237*%aboveadvice;
Table 5C1. Movement of school departments from 1999 distribution over categories, (replicating those
used by the Inspectorate) for graduating without delay at pre-university education (VWO), as a percentage
share of original category:
1(--)
2(-)
3(+-)
4(+)
5 (++)
Number of departments
32
47
156
48
30
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
23
5
6
3
1
36
37
15
6
0
2
21
30
44
51
38
3
57
6
8
13
34
4
30
0
4
9
6
5
25
2001:
21
5
6
7
1
41
19
17
10
3
2
19
28
47
42
47
3
59
13
6
10
20
4
27
0
6
8
15
5
23
Formulas used by Inspectorate to calculate score for grade point average at pre-university education
(VWO):
1999: 6.593 - 0.01538*%CUMI - 0.00182*%TSK - 0.00137*%aboveadvice;
2000: 6.644 - 0.01469*%CUMI - 0.00250*%TSK - 0.00162*%aboveadvice;
2001: 6.609 - 0.00887*%CUMI - 0.00726*%TSK - 0.00134*%aboveadvice;
Table 5C2. Movement of school departments from 1999 distribution over categories, (replicating those
used by the Inspectorate) for grade point average pre-university education (VWO), as a percentage share of
original category:
1(--)
2(-)
3(+-)
4(+)
5 (++)
Number of departments
31
47
158
49
30
(10%)
(15%)
(50%)
(15%)
(10%)
2000:
25
7
0
0
1
35
39
16
16
0
2
21
26
54
55
45
3
53
0
0
18
26
4
10
0
0
6
18
5
29
2001:
21
9
2
0
1
39
39
13
8
0
2
26
23
47
53
47
3
58
0
6
15
13
4
24
0
0
6
12
5
40
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Table 5D. Fixed-effects model panel-regressions of the percentage net teacher inflow on
combined GPA and GWD indicators, share of CUMI-pupils and percentage pupil growth for each
school type.
1999/2000
MAVO-HAVO-VWO
N=395 (222), R²=0.01
Constant
0.0216 (0.1148)
Relative pupil growth
0.0595 (0.0670)
Number of pupils (*1000)
-0.0557 (0.1004)
Share of CUMI-pupils
0.0275 (0.2151)
Combined indicator of net school quality
0.0082 (0.0114)
1999/2000
MAVO
N=279 (161), R²=0.05
Constant
-0.2059**(0.0865)
Relative pupil growth
-0.0449 (0.0670)
Number of pupils (*1000)
0.3268 (0.2231)
Share of CUMI-pupils
-0.1032 (0.1201)
Combined indicator of net school quality
0.0208* (0.0111)
1999/2000
VBO
N=214 (127), R²=0.12
Constant
-0.0804 (0.0983)
Relative pupil growth
-0.0334 (0.0424)
Number of pupils (*1000)
0.2138 (0.1535)
Share of CUMI-pupils
0.2362 (0.1980)
Combined indicator of net school quality
-0.0300**(0.0124)
1999/2000
VBO-MAVO
N=164 (96), R²=0.01
Constant
-0.1126 (0.2491)
Relative pupil growth
0.0162 (0.1498)
Number of pupils (*1000)
0.1723 (0.3485)
Share of CUMI-pupils
0.0417 (0.4145)
Combined indicator of net school quality
-0.0061 (0.0286)
1999/2000
HAVO-VWO
N=139 (79), R²=0.03
Constant
0.0176 (0.2172)
Relative pupil growth
-0.0380 (0.1459)
Number of pupils (*1000)
-0.1168 (0.2130)
Share of CUMI-pupils
0.7367 (1.2459)
Combined indicator of net school quality
0.0176 (0.2172)
Note: standard errors in parentheses (**/* denotes significance at 5%/10% level).
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Table 5E. Between-effects model panel-regressions of the percentage net teacher inflow on
combined GPA and GWD indicators, share of CUMI-pupils and percentage pupil growth for each
school type.
1999/2000
MAVO-HAVO-VWO
N=395 (222), R²=0.13
Constant
-0.0881**(0.0218)
Relative pupil growth
0.1242**(0.0406)
Number of pupils (*1000)
0.0250**(0.0122)
Dummy for additional establishments
0.0004 (0.0072)
Share of CUMI-pupils
-0.0374 (0.0421)
Combined indicator of net school quality
0.0148**(0.0061)
1999/2000
MAVO
N=279 (161), R²=0.15
Constant
-0.1091**(0.0240)
Relative pupil growth
-0.0606 (0.0387)
Number of pupils (*1000)
0.0749**(0.0232)
Dummy for additional establishments
-0.0050 (0.0122)
Share of CUMI-pupils
-0.1271**(0.0460)
Combined indicator of net school quality
0.0207**(0.0068)
1999/2000
VBO
N=214 (127), R²=0.18
Constant
-0.1220**(0.0291)
Relative pupil growth
0.0712**(0.0287)
Number of pupils (*1000)
0.0190 (0.0183)
Dummy for additional establishments
0.0476**(0.0139)
Share of CUMI-pupils
0.0705* (0.0359)
Combined indicator of net school quality
0.0112 (0.0071)
1999/2000
VBO-MAVO
N=164 (96), R²=0.22
Constant
-0.0718* (0.0391)
Relative pupil growth
0.2196**(0.0681)
Number of pupils (*1000)
0.0159 (0.0212)
Dummy for additional establishments
-0.0145 (0.0134)
Share of CUMI-pupils
-0.0970**(0.0444)
Combined indicator of net school quality
0.0211* (0.0113)
1999/2000
HAVO-VWO
N=139 (79), R²=0.24
Constant
-0.0551 (0.0343)
Relative pupil growth
0.1994**(0.0644)
Number of pupils (*1000)
0.0003 (0.0243)
Dummy for additional establishments
-0.0207 (0.0128)
Share of CUMI-pupils
-0.1441 (0.1161)
Combined indicator of net school quality
0.0195* (0.0104)
Note: standard errors in parentheses (**/* denotes significance at 5%/10% level).
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6 Conclusion
During the past decades economic researchers as well as policymakers have shown a
growing interest in education, due to the increased importance of human capital as a
factor of production. Economists aim to measure the returns to education and are
increasingly involved in the evaluation of education policy. Policy debates are often
centered on themes like the “knowledge economy” and the importance of “lifelong
learning” in preventing the depreciation of the stock of human capital.
These developments have also resulted in a growing attention for the performance
of and the incentives for schools and teachers. In a number of Western countries similar
discussions take place about school accountability and performance related pay; in other
words assessing and rewarding schools and teachers according to their performance.
In many sectors of economic activity, results are improved by competition and
other economic incentives. Why should this not equally apply to education? There are, in
principle, no grounds for assuming that teachers are not sensitive to incentives. That said,
an incentive system might still be hampered by certain education-related factors, such as
the problem of measuring educational results, and the even greater problem of measuring
the contribution of schools and teachers in attaining them. This thesis aims to draw
conclusions about the possibilities and effects of different incentives for teachers, based
on international comparisons and evaluation of Dutch practice.
The first chapter provides a survey of the literature. It explores the suitability of different
criteria for teacher compensation, starting with a review of incentive theory and its
implications for compensation schemes in general, building on the personnel economics
literature. The rest of this chapter focuses on the empirical literature dealing with teacher
incentives in secondary education. Performance related pay and other pay criteria for
teachers are discussed. Next, the relationship between teacher training and teacher quality
is assessed, as well as the impact of teacher pay and other labor market factors on teacher
quality.
The review of the literature shows that teachers are sensitive to incentives. At the
same time it shows that education is a complex organization, where strong, explicit
incentives could do more harm than weak, implicit incentives. This may also explain the
lack of powerful incentives in most existing compensation arrangements and the failure
of most merit pay experiments. On the other hand there are indications that there is room
for improvement.
Rewarding individual teachers for their performance appears to be highly
problematic. Objective performance assessment requires clear and measurable goals. As
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teachers face multiple (and often competing) tasks there is the risk that they focus their
efforts on performance measurement indicators at the expense of other educational goals.
Relative compensation on the basis of subjective evaluations could provide an
alternative, but in practice all kinds of safeguards and procedures need to be introduced to
ensure that the evaluation of teachers is accepted. This process involves costs that could
outweigh the benefits. Furthermore, mutual co-operation could be jeopardized if teachers
have to compete for a wage increase.
A bonus for high-performance schools or teams of teachers could be a more
promising option. A major advantage of such team-based pay is that it stimulates cooperation between teachers, but this system has similar drawbacks to individual
performance related pay namely that schools may also focus on certain performance
indicators at the expense of other goals.
By and large, the widely used system of seniority pay for teachers may not be
such a bad alternative, although it could be made more effective, for instance by varying
teacher pay between subjects and by lengthening the probationary period, giving schools
the opportunity to select better teachers. Nevertheless, teacher quality also depends on the
incentives that schools have in general and the processes of collective bargaining and
decision-making, for instance whether teacher unions have room for rent seeking.
The training and licensing practices for teachers in most Western countries
deserve a critical assessment. Teacher training is often the only entrance to the teaching
profession; for which a certificate or license is required. Consequently, teacher training
can lead to positive and negative selection: it sets the minimum requirements for new
teachers, but at the same time a costly investment in teacher training (often on top of an
academic degree) may be perceived as a barrier by prospective (high-quality) teachers.
Although earlier studies failed to find a clear relation between teacher pay and
teacher quality, recent studies conclude that the level of teacher pay does indeed matter.
At least, higher wages seem important for recruiting and retaining (talented) teachers.
However, this does not automatically mean that it is socially desirable to set wages at a
level that attracts the most talented individuals, as they would be withdrawn from other
sectors. Recruitment should be aimed at those talented individuals with a comparative
advantage in teaching.
Some of the issues raised in chapter 1 are further discussed in chapter 2. This chapter
investigates international experiences with different forms of teacher compensation. In
addition to an institutional comparison of teacher pay in seven Western countries, earning
profiles of teachers are compared to the earnings of employees in other sectors. Finally,
the employment conditions of teachers are examined alongside indicators of the quality
and supply of teachers in each country.
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The wage level seems an important determinant for the quality of teachers.
Countries with relatively high levels of teacher pay, like Germany, are able to attract
more applicants to teacher training than the number of places available. The same applies
to France where competitive teacher salaries are combined with small classes and a low
number of working hours. Furthermore, these countries have the opportunity to select the
best teachers through competitive examinations. In most other countries there is concern
about teacher quality.
Similar conclusions arise from indicators of teacher shortages. France and
Germany don’t have any general shortages of teachers, whereas in most other countries
shortages are increasing. The fact that countries with apparently competitive working
conditions, like Australia, the United States and Sweden, also have problems with teacher
quality and supply suggests that other factors may also play an important role. When
unemployment levels are low, employees may attach less value to the job security offered
by education and care more for the career opportunities outside education. When
unemployment is high the opposite occurs.
Another finding is that teacher quality and teacher shortages tend to be unevenly
distributed over subjects and regions, especially when wages are equal across subjects
and schools. Shortage subjects and schools with disadvantaged pupils are more likely to
end up with lower quality teachers or with no teacher at all. In a number of countries
special allowances are used to prevent such shortages, but permanent allowances for
specific subjects are nonexistent.
Regarding the pay criteria for teachers, the omnipresence of seniority pay and the
difficulties experienced with merit pay confirm the predictions in chapter 1. Although a
system of merit pay may seem attractive, there is no apparent consensus on the ideal
system of performance evaluation. As a result the processes differ from country to
country. Also the costs of evaluation procedures involved in these systems often seem so
high that they could outweigh the benefits.
This could be partly due to demands for costly safeguards and procedures by
teacher unions. The certification requirements and the high level of employment
protection in most countries also provide support for the hypothesis of rent seeking by
teacher unions. In order to determine the optimal compensation structure for teachers,
further research is needed which takes into account the political economy of the teacher
labor market.
The third chapter shows the results of an empirical analysis of the working hours of
teachers in Dutch secondary education. Because a lot of teachers are working part-time,
increasing the number of hours worked by existing teachers may provide an alternative to
the attraction of new teachers. In this study, the effect of teachers’ net marginal wages on
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their number of hours worked is estimated using an instrumental variable approach, in
order to correct for endogeneity of wages and virtual income. The resulting
uncompensated wage elasticity is significantly positive and has a value of 0.2 for males
and 0.4 for females at their average number of working hours. At the same time a
significant negative income elasticity of –0.06 is found for men and –0.20 for women.
As a result, it may be concluded that higher wages help to solve teacher shortages
by inducing teachers to work more hours. However, a general wage increase is not a very
cost-effective way to reduce teacher shortages. Alternatively, working more hours can be
made attractive for individual teachers by giving a premium to those working full-time.
This kind of premium provides part-time teachers with a larger incentive to work fulltime, as the negative income effect does not occur. Simulation results show that such a
premium produces an effect that is almost seven times as large as that of a general wage
increase for all teachers.
Chapter 4 investigates teacher sickness absenteeism in Dutch secondary education. As the
incentives for schools to prevent teacher absenteeism are largely the same across schools,
one would expect variations in absenteeism levels to be mainly due to differences in
individual incentives. The central question in this chapter is therefore whether teacher
incentives, such as the risk of dismissal and opportunities for promotion, have an impact
on absenteeism. The study takes into account teacher and school characteristics and the
clustering of teachers within schools using different specifications, including school fixed
and random effects.
In line with expectations, the study shows that absenteeism is mainly linked to
individual teacher characteristics. It strongly increases with age. Furthermore women,
and particularly those aged between 26 and 40, are on sick leave more often; possibly
related to the presence of young children.
The results for different specifications are fairly consistent, and also provide
evidence of the impact of incentives on teacher absenteeism. For instance, teachers on a
temporary contract have significantly lower levels of sickness absenteeism. There is no
evidence that the chances of promotion to a higher pay scale are associated with lower
absenteeism, but this may be due to the fact that it is difficult to distinguish between
effects of incentives and selection.
Less than 4% of total absenteeism can be attributed to the school level. This
between-school variation increases to 15% for absenteeism with a maximum of 6 weeks,
suggesting that schools have somewhat more influence on short-term absenteeism.
Teachers at small schools have lower levels of absenteeism, but at large schools the
evidence is mixed. This may indicate that school size has two opposite effects:
absenteeism could increase with size as a result of diminishing social pressure, and at the
same time large schools could have a better developed policy towards absence reduction.
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Teachers at private schools, in particular at religious schools, are less absent than
teachers at public schools. Finally, absenteeism increases with the share of ethnic
minority pupils, although schools with 25-50% minority pupils appear to have higher
absence rates than schools with more than 50% minority pupils. A possible explanation is
that schools in the latter category are able to offer better working conditions as they
receive additional subsidies.
In order to reduce absenteeism in Dutch secondary education these findings
suggest a focus on individual incentives. One can think of direct financial incentives
during the first days of sickness (no full pay). This could also apply to other sectors in the
Netherlands, as the high levels of absenteeism are not limited to education. In Sweden, a
country that used to have similar rates of absenteeism, such incentives proved to be
effective. Alternatively, longer periods of probation are also worth considering. Apart
from a direct incentive effect, this could also produce a sorting effect if it allows schools
to select the most effective teachers.
Chapter 5 looks at school performance measurement and teacher mobility in the
Netherlands. Like in a number of other countries, the Dutch government publicly
provides performance indicators for secondary schools. The goal of this chapter is to
establish whether these performance indicators have an impact on the mobility behavior
of teachers. If this is the case, it may have important consequences for school quality.
Ideally, indicators could provide schools with the right incentives to improve their
performance. However, if the indicators do not reflect true school quality, they could be
counter-productive in the sense that teachers may move to the allegedly best schools and
keep them at the top, whereas the schools which are possibly most in need of
improvement stay at the bottom. First, the stability of school performance indicators is
analyzed over time. Next, the impact of these indicators and pupil characteristics on the
mobility of teachers is assessed.
Performance rankings of Dutch secondary schools, as produced by the Education
Inspectorate, show a remarkable variation over time. On the one hand, differences in net
performance between schools are so small, that large relative shifts may occur from one
year to another as a result of minor changes in performance. On the other hand, the
method of correction for background characteristics is still quite imprecise, which may be
to the advantage or disadvantage of some schools. To some extent, schools can also
“manage” their performance by shifting and selecting between different school types.
Thus, quality indicators are likely to provide schools with incentives, but not necessarily
with the right incentives.
The results from separate panel regressions for different types of school
establishments provide support for an effect of both pupil characteristics and the
indicators of the Inspectorate on the mobility of teachers. They show that the impact of
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the school performance indicators cannot be attributed to the underlying scores of net
school quality. This suggests that teachers care about the number of stars that the
Inspectorate awards to schools. In addition the teacher outflow from lower vocational
schools and schools with large concentrations of minority pupils indicates that the
incentive to stay at difficult schools is not large enough.
Concluding, this thesis finds evidence that teachers are sensitive to incentives, while at
the same time the incentives in education appear to be far from optimal. First, it is
difficult to find good indicators of school and teacher performance. Second, strong
incentives create the risk that teachers focus on these performance indicators (“teaching
to the test”) at the expense of other (unmeasured) educational goals.
In many Western countries there is a trend towards decentralization of education.
Schools often receive a lump-sum budget based on the number of pupils, which they can
spend at their own discretion. It is simply assumed that schools have the right incentives
to spend their budget efficiently. Publication of school performance indicators is likely to
provide schools with incentives, but not necessarily with the right incentives, as the
experiences with these indicators show.
For the reasons mentioned above, strong individual teacher incentives, like
performance related pay, appear to be highly problematic. This is confirmed by the
failure of most merit pay projects. Pay related to school-performance might be a more
promising option as it stimulates co-operation between teachers, but it also has the risk of
a focus on performance indicators at the expense of other goals.
Still, there is room for improvement of the widely used system of seniority pay and
equal pay for all teachers. To combat teacher shortages or to raise teacher quality, a
general wage increase is a very blunt instrument. It is much more effective to use a
specific pay rise, for instance a full-time premium to provide teachers with an incentive
to increase their hours. Special allowances may be used to differentiate pay between
different subjects, school types or regions according to scarcity. Given the high level of
job security of teachers, lengthening the probationary period could be considered if this
allows schools to select the most effective teachers. This may also help to reduce shortterm absenteeism, but for that purpose it may also make sense to apply financial
incentives during the first days of sickness.
Finally, if the introduction of teacher incentives or any educational policy is
considered, it is important to allow for scientific evaluation, for instance, by experiments
with random assignment, or by comparing schools just below and just above a welldefined boundary.
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Nederlandse samenvatting (Summary in Dutch)
De aandacht van zowel economische onderzoekers als beleidsmakers voor onderwijs is
de laatste decennia sterk gegroeid. Een belangrijke aanleiding hiervoor is het toegenomen
belang van menselijk kapitaal als economische productiefactor. Economen doen
bijvoorbeeld op grote schaal onderzoek naar het rendement van onderwijs en houden zich
steeds vaker bezig met de evaluatie van onderwijsbeleid. In beleidsdiscussies wordt
veelvuldig gesproken over de “kenniseconomie” en het belang van “levenslang leren” om
het menselijk kapitaal op peil te houden.
Deze ontwikkelingen hebben ook geleid tot extra aandacht voor de prestaties van
en prikkels voor scholen en docenten. In verschillende Westerse landen spelen
vergelijkbare discussies over kwaliteitsverantwoording en prestatiebeloning, het
beoordelen en belonen van scholen en leraren op hun prestaties.
In veel andere sectoren leiden economische prikkels tot betere resultaten. De
vraag is in hoeverre dit ook voor het onderwijs geldt. Op zich is er geen reden om aan te
nemen dat scholen en leraren niet gevoelig zijn voor prikkels. Anderzijds zijn er
specifieke kenmerken van het onderwijs die het gebruik van prikkels lastiger maken: het
is moeilijk om de resultaten van onderwijs te meten, en nog ingewikkelder om de
bijdrage van scholen en docenten aan die resultaten te bepalen.
De hoogte van het salaris van leraren wordt vaak vooral bepaald door het aantal
jaren ervaring. De kans dat docenten met een vast contract worden ontslagen is
bovendien zeer klein. Het is de vraag of deze beloningsstructuur veel bijdraagt aan de
kwaliteit en motivatie van leraren. Verschillende andere beloningsvormen zijn denkbaar
die niet alleen worden toegepast in het bedrijfsleven maar ook in het onderwijs van
sommige landen.
Dit proefschrift onderzoekt de mogelijkheden en effecten van verschillende
prikkels voor leraren. Het proefschrift bestaat uit vijf afzonderlijke studies naar
verschillende aspecten van prikkels voor leraren in het voortgezet onderwijs. Het begint
met een overzicht van de literatuur, gevolgd door een internationale vergelijking van
prikkels voor leraren in de praktijk. De overige studies kijken naar het effect van prikkels
op het aantal gewerkte uren, het ziekteverzuim en de mobiliteit van leraren. Hoewel de
laatste tijd het nodige onderzoek naar de effecten van (belonings)prikkels is gedaan, is dit
weinig toegepast op het onderwijs. Onderzoek op dit gebied in Nederland is bovendien
bijzonder schaars.
Het eerste hoofdstuk geeft een overzicht van de literatuur. In dit hoofdstuk wordt de
geschiktheid van verschillende beloningscriteria voor leraren onder de loep genomen. Het
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begint met een overzicht van de “incentive” (prikkel) theorie en haar implicaties voor
beloningssystemen in het algemeen, voortbouwend op de literatuur op het gebied van
“personnel economics”. De rest van dit hoofdstuk concentreert zich op de empirische
literatuur met betrekking tot de prikkels voor leraren in het voortgezet onderwijs.
Prestatiebeloning en andere beloningscriteria voor leraren worden behandeld. Vervolgens
wordt de relatie tussen de opleiding en de kwaliteit van leraren geanalyseerd, evenals de
invloed van het salaris en andere arbeidsmarktomstandigheden op de kwaliteit van
leraren.
Het overzicht van de literatuur maakt duidelijk dat leraren gevoelig zijn voor
prikkels. Tegelijkertijd laat het zien dat onderwijs een complexe organisatie is, waar
sterke expliciete prikkels meer kwaad zouden kunnen aanrichten dan impliciete, zachte
prikkels. Dit biedt mogelijk een verklaring voor de afwezigheid van krachtige prikkels in
de meeste onderwijsstelsels en het mislukken van de meeste experimenten met
prestatiebeloning. Niettemin lijken ook de bestaande beloningssystemen voor verbetering
vatbaar.
Het blijkt bijzonder lastig te zijn om de beloning te relateren aan de absolute
prestaties van individuele leraren. Objectieve prestatiemeting vereist heldere en meetbare
doelen. Aangezien leraren verschillende (vaak concurrerende) doelen moeten nastreven,
bestaat het gevaar dat leraren zich concentreren op prestatie indicatoren die gemeten
worden, mogelijk ten koste van andere onderwijsdoelen.
Het belonen van relatieve prestaties op basis van subjectieve evaluaties zou een
alternatief kunnen bieden, maar in de praktijk gaat de invoering meestal gepaard met
allerlei kostbare procedures om er voor te zorgen dat de beoordelingen van docenten
algemeen worden geaccepteerd. Een gevolg hiervan is dat de kosten van een dergelijke
beloningsstructuur mogelijk hoger uitvallen dan de baten. Bovendien kan wedijver tussen
docenten om een loonsverhoging ten koste gaan van de onderlinge samenwerking.
Een bonus voor goed presterende scholen of groepen leraren zou een alternatief
kunnen zijn. Een belangrijk voordeel van teambeloning is dat het samenwerking tussen
leraren stimuleert. Net als individuele prestatiebeloning heeft teambeloning echter ook als
nadeel dat doelen die niet gemeten worden ondergesneeuwd kunnen raken.
Al met al is het wijd verbreide systeem van senioriteitsbeloning voor leraren
misschien toch niet zo’n slecht alternatief, hoewel het effectiever gemaakt zou kunnen
worden. Bijvoorbeeld door het salarisniveau te differentiëren tussen vakken en de
proeftijd van leraren te verlengen, om scholen beter de gelegenheid te geven om leraren
te selecteren. Daarnaast hangt de kwaliteit van leraren ook samen met de prikkels die
scholen hebben en de macht van vakbonden als gevolg van de wijze waarop CAOonderhandelingen en besluitvorming plaatsvinden.
De opleidings- en bevoegdheidseisen voor leraren in veel landen verdienen een
nadere beschouwing. Een lerarenopleiding is vaak de enige toegang tot het beroep van
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leraar, waarbij een diploma van de lerarenopleiding de bevoegdheid verleent om les te
geven. In dat geval heeft een lerarenopleiding zowel een positief als een negatief effect
op de selectie van leraren: het stelt minimumeisen waaraan nieuwe leraren moeten
voldoen, maar tegelijkertijd is bijvoorbeeld een postdoctorale lerarenopleiding een
tijdrovende investering boven op de gewone studieduur, die met name potentiële leraren
met goede arbeidsmarktperspectieven kan doen besluiten een ander beroep te kiezen.
Hoewel eerdere studies er niet in slaagden om een duidelijk verband te leggen
tussen de beloning en kwaliteit van leraren, komen recentere studies met sterke
aanwijzingen dat het niveau van lerarensalarissen van belang is. Op zijn minst lijken
hogere lonen belangrijk voor het aantrekken en behouden van (talentvolle) leraren. Dit
betekent echter niet automatisch dat het maatschappelijk gezien optimaal is om
lerarensalarissen op een niveau vast te stellen dat de meest talentvolle individuen
aantrekt, aangezien ze immers aan andere sectoren moeten worden onttrokken. De
werving van leraren moet worden gericht op die talentvolle individuen die een
comparatief voordeel in lesgeven hebben.
Enkele onderwerpen uit hoofdstuk 1 komen terug in hoofdstuk 2. Dit hoofdstuk
onderzoekt internationale ervaringen met verschillende beloningsvormen voor leraren.
Afgezien van een institutionele vergelijking van de beloning van leraren in zeven
westerse landen, worden inkomensprofielen van leraren vergeleken met de inkomens van
hoger opgeleide werknemers in andere sectoren. Tenslotte wordt gekeken hoe de
arbeidsvoorwaarden van leraren zich verhouden tot indicatoren van de kwaliteit en het
aanbod van leraren in elk land.
Het niveau van de beloning van leraren lijkt een belangrijke factor te zijn voor de
kwaliteit van leraren. Landen waar leraren relatief goed betaald worden, zoals Duitsland,
zijn in staat om beduidend meer kandidaten voor de lerarenopleiding aan te trekken dan
het aantal beschikbare plaatsen. Datzelfde geldt voor Frankrijk waar concurrerende
lerarensalarissen worden gecombineerd met weinig lesuren en kleine klassen. Middels
competitieve examens hebben zij vervolgens de mogelijkheid om de beste leraren te
selecteren. De meeste andere landen lijken problemen te ondervinden om de kwaliteit van
leraren op peil te houden.
Vergelijkbare conclusies gelden voor indicatoren van het aanbod van leraren.
Frankrijk en Duitsland kennen nauwelijks lerarentekorten, terwijl andere landen met
groeiende tekorten kampen. Dat geldt echter ook voor landen waar de
arbeidsvoorwaarden voor leraren redelijk concurrerend lijken zoals Australië, de
Verenigde Staten en Zweden. Andere factoren lijken dus ook een belangrijke rol te
spelen. Wanneer de werkloosheid laag (hoog) is hechten werknemers mogelijk minder
(meer) waarde aan de baanzekerheid die het onderwijs biedt en geven ze juist meer
(minder) om de carrièremogelijkheden buiten het onderwijs.
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Een andere bevinding is dat de kwaliteit en het aanbod van leraren onevenwichtig
gespreid zijn over vakken en regio’s, wanneer lonen gelijk zijn tussen vakken en scholen.
Tekortvakken en achterstandsscholen lopen een groter risico op vacatures of slechtere
docenten. In een aantal landen worden speciale toeslagen gebruikt om zulke discrepanties
te voorkomen, maar permanente toeslagen voor specifieke vakken, zoals gesuggereerd in
hoofdstuk 1, ontbreken.
De alomtegenwoordigheid van senioriteitsbeloning en de praktische problemen
met prestatiebeloning bevestigen de voorspellingen van hoofdstuk 1 met betrekking tot
de beloningscriteria voor docenten. Hoewel prestatiebeloning aanlokkelijk lijkt, bestaat er
geen consensus over het ideale systeem voor het beoordelen van prestaties, aangezien dat
verschilt van land tot land. De gebruikte evaluatieprocedures lijken vaak zo kostbaar dat
het de vraag is of de baten kunnen opwegen tegen de kosten.
Dit zou deels het gevolg kunnen zijn van eisen van onderwijsbonden dat docenten
recht hebben op “objectieve” beoordelingen. De bevoegdheidseisen en de grote mate van
baanzekerheid in de meeste landen geven ook steun voor de hypothese van “rentseeking” door onderwijsbonden. Om de optimale beloningsstructuur voor leraren te
bepalen is nader onderzoek nodig dat rekening houdt met de politieke economie van de
arbeidsmarkt.
Het derde hoofdstuk laat de resultaten zien van een empirische analyse van het aantal
gewerkte uren van leraren in het Nederlands voortgezet onderwijs. Aangezien veel
leraren in deeltijd werken kan een toename van het aantal uren van zittende docenten een
alternatief bieden voor het aantrekken van nieuwe leraren. Daartoe is het effect van het
marginale netto loon op het aantal gewerkte uren geschat met behulp van instrumentele
variabelen om te corrigeren voor de endogeniteit van loon en virtueel (overig) inkomen.
De gevonden gemiddelde arbeidsaanbodelasticiteit is groter voor vrouwen (0,4) dan voor
mannen (0,2). Tegelijkertijd is de inkomenselasticiteit voor mannen (-0,06) beduidend
kleiner dan voor vrouwen (-0,20). Dit bevestigt eerdere bevindingen dat het
arbeidsaanbod van vrouwen sterker afhangt van zowel het loon als het partnerinkomen
dan dat van mannen.
Deze uitkomsten geven aan dat hogere lonen kunnen bijdragen aan het oplossen
van lerarentekorten door leraren aan te zetten om meer uren te gaan werken. De
kosteneffectiviteit van een algemene loonsverhoging is echter gering. Een alternatieve
manier om het voor leraren aantrekkelijk te maken om hun uren uit te breiden is het
geven van een bonus aan voltijders. Een dergelijke premie geeft deeltijddocenten een
grotere prikkel om voltijds te gaan werken omdat het negatieve inkomenseffect niet
optreedt. Simulatieresultaten laten zien dat een dergelijke voltijdsbonus een bijna zeven
keer zo groot effect genereert als een algemene loonsverhoging.
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Hoofdstuk 4 analyseert het ziekteverzuim van leraren in het Nederlands voortgezet
onderwijs. Aangezien tussen scholen nauwelijks verschillen bestaan in de prikkels om
verzuim te voorkomen, valt te verwachten dat variaties in verzuim vooral gerelateerd zijn
aan verschillen in individuele prikkels. Centrale vraag in dit hoofdstuk is daarom of
prikkels voor leraren, zoals het risico van ontslag en promotiemogelijkheden, invloed
hebben op het ziekteverzuim. Daarbij wordt rekening gehouden met de
achtergrondkenmerken van leraren en scholen en de clustering van leraren in scholen,
door middel van verschillende specificaties.
We vinden, in lijn met de verwachtingen, dat het verzuim van leraren vooral
gerelateerd is aan individuele kenmerken. Het ziekteverzuim neemt vooral sterk toe met
de leeftijd. Verder zijn vrouwen vaker ziek, met name in de leeftijd tussen 26 en 40, wat
waarschijnlijk te maken heeft met de aanwezigheid van jonge kinderen.
De uitkomsten voor verschillende modelspecificaties zijn redelijk consistent en
geven ook aanwijzingen voor de invloed van prikkels op het verzuim van leraren. Zo
hebben leraren met een tijdelijk contract een significant lager ziekteverzuim. We vinden
geen effect van eventuele promotiekansen op het ziekteverzuim maar dit kan liggen aan
het feit dat we motivatie en selectie-effecten niet goed kunnen ontrafelen.
Minder dan 4% van het totale ziekteverzuim kan worden toegeschreven aan het
schoolniveau. Deze tussenschoolse variatie loopt op tot 15% voor verzuim met een
maximum van 6 weken, wat suggereert dat scholen meer invloed hebben op het
kortdurende verzuim dan op het langdurende verzuim. Leraren op kleine scholen zijn
minder vaak ziek maar voor leraren op grote scholen zijn de uitkomsten gemengd. Dit
zou kunnen aangeven dat de schoolgrootte twee tegengestelde effecten heeft: een gebrek
aan sociale controle op grote scholen zou het verzuim kunnen doen toenemen, terwijl
grotere scholen tegelijkertijd meer beleidsmogelijkheden zouden kunnen hebben om
verzuim te bestrijden.
Leraren op bijzondere scholen, met name op scholen met een religieuze
grondslag, zijn minder vaak ziek dan leraren op openbare scholen. Tenslotte neemt het
ziekteverzuim toe met het aandeel allochtone leerlingen, hoewel scholen met 25-50%
allochtone leerlingen meer absente leraren hebben dan scholen met meer dan 50%
allochtone leerlingen. Een mogelijke verklaring is dat de laatstgenoemde scholen betere
arbeidsomstandigheden kunnen bieden doordat zij extra subsidie ontvangen.
Om het ziekteverzuim in het Nederlands voortgezet onderwijs te verminderen lijkt
het zinvol om te concentreren op individuele prikkels. Daarbij kan gedacht worden aan
directe financiële prikkels gedurende de eerste dagen van afwezigheid (geen volledige
loondoorbetaling). Dit zou ook kunnen worden toegepast op andere sectoren in
Nederland, aangezien het hoge ziekteverzuim niet beperkt is tot het onderwijs. In
Zweden, een land dat een vergelijkbaar niveau van ziekteverzuim kende, bleken
dergelijke prikkels effectief te zijn. Hantering van een langere proeftijd is ook het
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overwegen waard. Naast een direct prikkel-effect, kan hier ook een selectie-effect vanuit
gaan wanneer dit scholen beter in staat stelt om de meest effectieve leraren te selecteren
(als ze te kiezen hebben).
Hoofdstuk 5 kijkt naar het meten van schoolprestaties en de mobiliteit van leraren in
Nederland. Net als in een aantal andere landen, publiceert de Nederlandse overheid
prestatie-indicatoren van scholen in het voortgezet onderwijs. In dit hoofdstuk wordt
onderzocht of deze prestatie-indicatoren invloed hebben op de mobiliteit van leraren.
Indien dat het geval is, dan kan dit belangrijke gevolgen hebben voor de kwaliteit van
scholen. Idealiter zouden de indicatoren scholen van de juiste prikkels kunnen voorzien
om hun prestaties te verbeteren. Als de indicatoren echter de schoolkwaliteit niet juist
weergeven, dan zouden ze contra-productief kunnen werken in de zin dat leraren naar de
vermeende beste scholen verhuizen, terwijl de onderste scholen (die mogelijk de meeste
behoefte hebben aan verbetering) het slechtste af zijn. Eerst is gekeken naar de stabiliteit
van schoolprestatie-indicatoren door de tijd, vervolgens is de invloed van de indicatoren
op de lerarenmobiliteit onderzocht.
Prestatieranglijsten van Nederlandse middelbare scholen, zoals die worden
gemaakt door de Onderwijsinspectie, laten een opvallende variatie zien tussen 1999 en
2001. Enerzijds zijn verschillen tussen “netto” schoolprestaties dermate klein dat grote
verschuivingen kunnen optreden van het ene op het andere jaar als gevolg van minimale
veranderingen in prestaties. Anderzijds is de gehanteerde correctiemethode voor
achtergrondkenmerken vrij grof, waarschijnlijk in het voor- of nadeel van sommige
scholen. Tot op zekere hoogte kunnen scholen ook hun prestaties beïnvloeden door
leerlingen te selecteren en te verschuiven tussen verschillende school types. Daarom
zullen kwaliteitsindicatoren scholen waarschijnlijk prikkels verschaffen, maar niet
noodzakelijkerwijs de juiste prikkels.
In afzonderlijke panelregressies voor verschillende typen schoolvestigingen
vinden we steun voor een effect van zowel de leerlingkenmerken als de indicatoren van
de Inspectie op de mobiliteit van leraren. De invloed van schoolprestatie-indicatoren kan
niet worden toegeschreven aan de onderliggende scores van de netto schoolkwaliteit.
Leraren lijken dus te geven om het aantal sterren dat de Inspectie uitreikt aan scholen.
Daarnaast geeft de lerarenvlucht uit scholen voor beroepsonderwijs en scholen met veel
allochtone leerlingen aan dat de (belonings)prikkel om les te geven op moeilijke scholen
niet groot genoeg is.
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In dit proefschrift staan duidelijke aanwijzingen dat leraren gevoelig zijn voor prikkels,
tegelijkertijd blijken de prikkels die in het onderwijs bestaan echter vaak niet optimaal te
zijn. Prikkels blijken in het onderwijs de nodige problemen met zich mee te brengen,
omdat de uitkomsten van onderwijs divers en lastig meetbaar zijn. Het gebruik van sterke
prikkels om de beoordeling en beloning van leraren (en scholen) te relateren aan hun
prestaties heeft als risico dat leraren zich richten op deze gemeten prestaties ten koste van
andere doelen die niet worden gemeten.
In verschillende landen is een trend waarneembaar naar vergaande decentralisatie
van het onderwijs. Steeds vaker krijgen scholen rechtstreeks een budget op basis van het
aantal leerlingen en kunnen scholen zelf beslissen over de besteding van die middelen.
Daarbij wordt verondersteld dat scholen ook de juiste prikkels hebben om dit geld
efficiënt te besteden. De publicatie van schoolprestaties lijkt leraren en scholen inderdaad
te prikkelen. De ervaringen met schoolprestatie-indicatoren laten echter ook zien dat deze
prikkels niet noodzakelijkerwijs de juiste zijn.
Omwille van eerdere genoemde redenen lijken sterke individuele prikkels voor
leraren zoals prestatiebeloning problematisch, wat bevestigd wordt door het mislukken
van de meeste experimenten met prestatiebeloning. Het koppelen van beloning aan
schoolprestaties lijkt interessanter, ook omdat het de samenwerking tussen leraren
stimuleert maar het heeft eveneens het gevaar dat leraren zich concentreren op prestatieindicatoren ten koste van andere doelen.
Dat neemt niet weg dat het veel gebruikte systeem van senioriteitsbeloning en
gelijke beloning van alle leraren voor verbetering vatbaar is. Om het lerarentekort te
bestrijden is een algemene loonsverhoging een zeer bot middel, met name op de korte
termijn. Het is veel effectiever om een gerichte loonsverhoging te verstrekken aan
bepaalde groepen, zoals de eerder genoemde voltijdsbonus of overwerkpremie om leraren
te verleiden om meer uren te gaan werken. Ook beloningsdifferentiatie tussen vakken,
schooltypen en regio’s naar schaarste ligt voor de hand. Gezien de grote bescherming
tegen ontslag die leraren genieten kan gedacht worden aan een verlenging van de
proefperiode, als dat scholen in staat stelt om leraren beter te selecteren. Dit zou ook
kunnen helpen bij het terugdringen van het ziekteverzuim, maar daarvoor lijkt het ook
verstandig om het loon niet volledig door te betalen gedurende de eerste dagen van
afwezigheid.
Ten slotte zou de invoering van prikkels voor leraren of ander onderwijsbeleid zo
moeten worden opgezet dat een wetenschappelijke evaluatie mogelijk is. Bijvoorbeeld
door een experimentele opzet met op toeval gebaseerde toewijzing of door de hantering
van een subsidiegrens waardoor scholen vlak onder en boven die grens met elkaar
vergeleken kunnen worden.
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