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ABSTRACT

Persistent shortages of qualified school teachers in the UK continue to generate concern
among policy makers and the media. The extent to which these market problems are due
to the lack of retention associated with poor relative earnings rather than the lack of
recruitment of qualified teachers is one of considerable importance. In this paper we study
turnover decisions of teachers and show that increases in teacher salaries can be used to
induce qualified teachers to remain longer in the profession.

The econometric modelling approach adopted in this paper is shown to yield important
insights into the appropriateness of adopting a flexible, semi-parametric specification of
the duration dependence structure and of the unobserved heterogeneity distribution in
duration models. Moreover, the estimates exemplify the insight gained from distinguishing

between multiple destinations or exit types.

(J.E.L. Fields: J45, J63, C41, I21)




1. Introduction

Concern about the supply of teachers continues to generate considerable interest in the
UK. This interest is not confined to educationalists and policy makers, as it has been the
subject of public debate and media attention. Government and politicans have berated
teacher quality and professionalism whilst at the same time seemed surprised by recruit-
ment and retention difficulties. Teachers themselves have expressed increasing dissatisfac-
tion with their conditions of work and this has led to pay disputes, some of which have
been accompanied by industrial action which in turn have culminated in many teachers
leaving the profession and potential teachers not being recruited in the first place.

For most of the post-war period up to the early 1970s the demand for teachers in the
UK exceeded the available supply. Since then a sharp fall in the number of pupils in schools
has led to a small excess supply of teachers. However, shortages of skilled teachers continue
to exist in certain subject areas, primarily in mathematics, physics and the sciences, and in
certain geographic regions of the country, most markedly in the Greater London area. In
addition, teaching appears to fail increasingly in attracting and retaining the academically
most able college graduates, reinforcing the general view of the teaching profession as
a low-status, low-saraly occupation only chosen by those with no better options. The
corresponding concern about a perceived fall in the overall quality of the teaching force
has increased interest in policies aimed not only at attracting promising college graduates ;
to the profession, but also at retaining the most effective current teachers.

Low teacher salaries are often cited as the main cause of teacher shortages. Since the
mid 1960s the teaching profession in the UK has sustained a considerable decline in rela-
tive earnings. Although the average real earnings of teachers has been rising over nearly
the whole post-war period, when compared to all workers and non-manual workers over
the 1965-1988 period, their relative salaries have fallen. With the exception of a couple of
sharp pay raises in 1974/75 and 1980/81 (after the Houghton Report and Clegg Commis-
sion respectively) teachers’ pay has been restricted, both in terms of starting salaries and
increment scales. As a result, teachers’ relative pay (compared to the non-manual earnings
index) was some 10-13 percent lower in the 1980s than in the 1960s’.

This decline in relative earnings, combined with a fall in the demand for teachers, has

led to a steady decline in the proportion of university graduates who choose teaching as a

Full details of teacher relative salaries and their movement over time are provided in Bee
and Dolton (1994).




career’and a doubling since 1960 of the the proportion of teachers leaving the profession
within the first six years of teaching to 37 percent in 1980. The resulting shortage in
teachers has serious short and long term policy implications, not least of which is the
threat of deleterious effects on the quality of recruitment and retention in teaching, and
the consequences for the standards of education in the UK.

The existence and persistence of teacher shortages is closely related to the organiza-
tional structure of the teacher market and in particular to the structure of teacher salary
schedules. The market for teachers in the UK is unlike most conventional labor markets
in the sense that the public sector is a near monopolistic supplier of education and a near
monopsonistic buyer of teacher services. The government dominates the demand for teach-
ers and is directly responsible for the supply of trained teachers. Hence both the supply
and demand for teachers is politically manipulable. Since the government sets guidelines
for pupil/teacher ratios and maximum class sizes, and determines the size and funding
of teacher training courses it has direct control over most of the major determinants of
teacher supply and demand. More overtly, since the government decides on the overall level
of public expenditures as well as the average level of teacher salaries, it has a pervasive
influence over the market. One additional complication for the analysis of demand is that
uses of these instruments under the control of the government are usually determined in
isolation from each other and are subject to different pressures.

There are also factors, largely outside the control of the government that are important
elements in a complex problem. The first, on the demand side, is the demographic changes
in the birth rate and its regional geographical variation. To a large degree the government
should be able to predict these changes but it has only limited influence over them. Large
changes in this rate or its geographical disparities could cause wild swings in the demand
for teachers. The second, on the supply side, is the changes in the other labor markets
that attract potential teachers away from the profession. The government has only limited
control over the relative pay and conditions in the other (private sector) occupations and
therefore may exercise only indirect influence on the recruitment, retention and wastage
of teachers.

While in the US teacher salary scales are set locally by each school district, in the UK

In 1960, 50 percent of UK women graduates entered teaching on graduation. This figure
declined to 32 percent in 1970 and 23 percent in 1980. The same pattern was observed for
male graduates. In 1960, 21 percent of them entered teaching on graduation, by 1970 this

had fallen to 12 percent and by 1980 to 6 percent.
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uniform salary scales are set by the government (in negotiations with teacher unions) and
apply throughout the country, leaving local authorities only limited control over individual
teachers’ salaries. The existence of a uniform salary structure could create imbalances
within the teaching profession if differences among teachers were valued differently in
external markets. While salary schedules are fixed for all teachers of a particular grade
or post (eg. headteacher) with a particular level of qualification and experience, local
authorities have some flexibility in appointing and promoting teachers to higher posts.
There is some evidence that teachers in shortage subjects, skills and areas are in fact paid
more than others with the same experience and qualifications, but the difference are very
small (see Zabalza, 1979; and Dolton, 1990).

The relative insensitivity of teachers’ compensation to differences in the alternative
options available to them explains the difficulty in hiring and retaining teachers in the
mathematics and science flelds because college graduates trained in these subjects can
command much higher salaries in business and industry. A similar argument can be made
to explain shortages in the Greater London area as well as problems in attracting and

retaining the academically most able.

The problems of teacher supply have been studied by many researchers over the years.
In the UK Thomas and Deaton (1977), Zabalza (1979}, Zabalza, Turnbull and Williams
(1979), Blackstone and Crispin (1982), Dolton (1990) and Dolton and Makepeace (1993)
were all concerned with the problems of teacher supply in the modern era of “shortage”,
while studies such as those by Zarkin (1985) and Manski (1987) considered the supply and
market for teachers in the US. Little attention has been devoted to the issue of turnover
in this work. The extent to which the market problems are due to the lack of retention
rather than the lack of recruitment of qualified teachers is one of considerable importance.
Over the last forty years teaching when compared to other occupations has had one of the
highest retention rates of women, especially women with children, while the opposite has
been true for men. For both groups, however, the exit rate out of teaching has increased
and has been especially high among graduates with degree subjects and qualifications that
are more highly rewarded in other professions as well as in certain geographic regions such

as the Greater London area.

In this paper we focus on the issue of teacher retention and turnover. Exactly what
influences a teacher’s propensity to leave teaching for a different career or for a non-labor

market alternative? The extent to which relative earnings may influence this turnover is
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of considerable importance and constitutes the primary issue in this research. A better
understanding of teacher turnover can help in identifying and evaluating policies and con-
ditions that are effective in retaining the most able teachers as well as teachers in shortage
subjects and geographic areas. It would also help educational authorities improve their
predictions of future teacher attrition, which in turn will lead to better forecasts of teacher
demand. These forecasts are important in determining the number of new trainees to
admit to teacher training programs. Given the rising costs of teacher training, it has be-
come increasingly important to learn learn which (future) teachers are most likely to leave

teaching.

Research on teacher turnover has mainly been confined to studies of teachers in the Us.
Most notably the work of Murnane and Olsen (1989, 1990) and Murnane et al. (1989),
has explicitly modelled the effects of salaries and opportunity costs on the length of stay
in teaching for teachers in North Carolina and Michigan. As measures of “opportunity
costs” these studies have used either degree subject, an ability test score or the average
salary of a graduate in the same subject who did not become a teacher. The individual’s
opportunity costs of staying in teaching are however likely to depend on many other indi-
vidual characteristics, and average salaries in the non-teaching sector may be a poor proxy
of average potential salaries of ex-teachers in that sector. We will use individual wage data
on teachers to estimate teachers’ earnings-tenure profiles and data on starting wages in
the non-teaching sector (including data on ex-teachers who entered this sector) to estimate
individual specific opportunity wages, which we include as time-varying covariates in our

empirical model.

A second shortcoming of existing studies is that they do not distinguish between the dif-
ferent destinations and reasons for leaving teaching. This distinction is important because
salaries and opportunity wages are likely to have an effect on the propensity of leaving for
a non-teaching job different from that on the propensity to stop working altogether. The
latter is particularly common for female teachers, who represent a majority of teachers,
and differentiating by type of exit permits a more informative analysis of the importance
of earnings and other characteristics on teacher attrition and on the decision to leave the
labor force. As re-entry rates into teaching from the different destination states differ sub-
stantially, in studying teacher attrition we should perhaps be most concerned with exits
to destinations with the lowest re-entry rates. In addition, we will study exits by reason

for leaving, distinguishing between voluntary exits and exits that are either involuntary or
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because of family or health reasons.

This study provides a new perspective on these aspects of teacher attrition in the UK
by analyzing the early careers of a national sample of 1980 UK graduates who chose to
become full time primary or secondary school teachers in their first job. Given that teacher
exit rates are highest for teachers at the beginning of their careers, this sample is ideally
suited for a study of teacher attrition.

To characterize teacher turnover behavior, this study employs proportional hazard mod-
els that relate the propensity to leave teaching to a number of individual and job specific
characteristics, such as the individual’s (potential) wage earnings in the teaching and non-
teaching sector, regional labor market conditions and the teacher’s education and family
background.

Unlike previous studies in this area, in our estimations we allow nonparametrically for
the presence of unobserved heterogeneity as in Heckman and Singer (1984), adopt a flexible
underlying baseline hazard as in Meyer (1990) and allow for the time-varying nature of
various covariates. In addition, and perhaps most importantly of all, we explore empirically
the different reasons for leaving the teaching profession in a competing risks framework,
similar to that proposed by Han and Hausman (1990), which also allows for unobserved
heterogeneity. Our results affirm the importance of teacher salaries and foregone earnings
in the tenure and turnover decisions of teachers in the UK and exemplify the insight gained
from distinguishing between different destinations or exit types. Qur approach is shown to
yield important insights into the appropriateness of adopting a flexible specification of the
duration dependence structure and the sensitivity of covariate coefficient estimates to the
inclusion and specification of unobserved heterogeneity distributions in duration models.

The next section of the paper briefly sets out the theoretical modelling context for the
turnover decision. This is followed, in section three, by a description of the data to be used
in the study. In that section we also discuss the estimation of the tenure-wage profile of
teachers and their opportunity wages. Section four of this paper deals with the econometric
specification and estimation of the model. The estimation results are presented in section
five and section six outlines some qualifications of these results and their implications for

policy programs aimed at reducing teacher attrition rates through salary increments.

2. A Simple Model of Teacher Turnover

To characterize teacher turnover we adopt a dynamic random utility model similar to
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that proposed by Flinn and Heckman (1982) and by Burdett et al. (1984) to study worker
mobility patterns. At each moment an individual occupies one of three possible states: (1)
employment in the teaching sector, (2) employment in the non-teaching sector or (3) the
non-employment state, which includes the unemployment and out of labor force states.
Let uj;; denote the utility flow of individual ¢ corresponding to state j, j = 1,2, 3, at time
t, with

wiry =U(Wit, Biy)

uize =U(W3, B [1]

uize =0
Utility derived when employed in the teaching sector depends on the individual’s earnings
as teacher, Wi, and on nonpecuniary benefits B;;®. Similarly, when employed in the non-
teaching sector, utility depends on W} and B}, the individual’s earnings and non-monetary
rewards in the non-teaching sector. Finally, when not employed utility is normalized to
zero so that both utility levels u;;; and u;2¢ should be seen as relative to utility obtained
in the non-employment state.

Because nonpecuniary benefits are not reported in our data set, we substitute into the
utility functions the implicit nonpecuniary returns equations, which describe the nonpe-
cuniary payoff in both sectors as functions of individual specific (possibly time-varying)
characteristics Z;;. After decomposing the resulting utility functions into a stochastic and

a predictable non-stochastic part, we specify

wine = Ur(Wir, Zi) + €

T 2
uigy = Ua(WJ, Zit) + €ins

where the ¢,;; are i.i.d. random variables and W;, and T/i",-‘; represent individual’s ¢ expected
wage earnings in both sectors at time t.

Consider a utility maximizing individual ¢ who upon graduation at time 0 has Just
started a teaching job. For this individual we know that w; 9 > maz{uizo, Uiz ). At ran-
dom time intervals new information arrives or events occur which are represented by new
realizations of the random utility components (ei1¢,€in¢). These events are assumed to
arrive with instantaneous arrival rate A;(t). New realizations of these error terms could

represent new values of both wage and nonpecuniary benefits associated with new job

The nonpecuniary benefits include working conditions, prestige, job security, working
hours, holidays and its complimentarity with family responsibilities.

6




offers in either the teaching or non-teaching sector, as well as new information about the
environment or characteristics of the non-employment state, such as a change in the em-
ployment status of a spouse, the birth of a child or other changes in household composition.
The end of an employment contract is another example of an event. It is important to
note that the described information arrival process does not imply that a person needs to
be searching for job offers all the time nor does it require that each choice alternative is
always feasible or available. An absence of wage offers and the occurence of layoffs, for
example, can be interpreted as very low draws of e;o; and e;;; respectively, or in the first

case by an arrival rate close to zero.

Each time an event occurs or information arrives, the individual will reconsider his or
her choice decision and will choose the alternative that maximizes utility, possibly resulting
in a change of the choice or the state occupied. Conditional on an event occurring, the
individual chooses among the three alternatives with probabilities P;;(t), 7 = 1,2,3. When
the e;;; are i.1.d. serially uncorrelated extreme value random variables, for example, these

discrete choice probabilities at time ¢ are of the multinomial logit type (McFadden, 1973).

In this framework exits could occur because of the following reasons. First, the non-
stochastic utility components are time-dependent so that at the time of the next event it
may be optimal for the individual to leave the teaching profession. The time or duration
dependence might reflect a dependence of pecuniary or nonpecuniary returns in both sec-
tors on the time spent in the teaching sector, i.e., the total tenure as teacher. Experience
accumulated in teaching could ease transitions to jobs in which such experience will be
highly rewarded. Mobility for these reasons occurs to other jobs in the education field,
such as teaching in further or higher education, central or local government educational
administration and jobs in the human service occupations such as social work, psychology
and law. It is also possible that over time the utility obtained when staying at home (i.e.,
of leaving the labor force), may increase or alternatively the disutility of working may

increase and eventually dominate the utility associated with working in either sector.

Second, there are several sources of uncertainty that could account for teacher turnover.
Over time, attractive offers of jobs outside the teaching sector, represented by large real-
izations of e; may arrive which provide greater utility than the current teaching job. In
addition, life cycle events such as marriage, the births of children, migration and retirement
are all strong influences on teacher attrition. The employment status and career decisions

of the spouse are also important. These events may reduce the utility of working relative
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