A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Ward, Melanie E.

Working Paper

Salary and the Gender Salary Gap in the Academic

Profession

[ZA Discussion Papers, No. 64

Provided in Cooperation with:
IZA - Institute of Labor Economics

Suggested Citation: Ward, Melanie E. (1999) : Salary and the Gender Salary Gap in the Academic
Profession, IZA Discussion Papers, No. 64, Institute for the Study of Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/20899

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/20899
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

IZA DP No. 64

Salary and the Gender Salary Gap in the

Academic Profession

Melanie Ward

DISCUSSION PAPER SERIES

October 1999




Salary and the Gender Salary Gap
In the Academic Profession

Melanie Ward

IZA, Bonn, Germany

Discussion Paper No. 64
October 1999

1ZA

P.O. Box 7240
D-53072 Bonn
Germany

Tel.: +49-228-3894-0
Fax: +49-228-3894-210
Email: iza@iza.org

This Discussion Paper is issued within the framework of 1ZA’s research area The Future of
Work. Any opinions expressed here are those of the author(s) and not those of the institute.
Research disseminated by IZA may include views on policy, but the institute itself takes no
institutional policy positions.

The Institute for the Study of Labor (1ZA) in Bonn is a local and virtual international research
center and a place of communication between science, politics and business. IZA is an
independent, nonprofit limited liability company (Gesellschaft mit beschrankter Haftung)
supported by the Deutsche Post AG. The center is associated with the University of Bonn
and offers a stimulating research environment through its research networks, research
support, and visitors and doctoral programs. IZA engages in (i) original and internationally
competitive research in all fields of labor economics, (ii) development of policy concepts, and
(i) dissemination of research results and concepts to the interested public. The current
research program deals with (1) mobility and flexibility of labor markets, (2)
internationalization of labor markets and European integration, (3) the welfare state and
labor markets, (4) labor markets in transition, (5) the future of work, (6) project evaluation
and (7) general labor economics.

IZA Discussion Papers often represent preliminary work and are circulated to encourage
discussion. Citation of such a paper should account for its provisional character.



IZA Discussion Paper No. 64
October 1999

ABSTRACT

Salary and the Gender Salary Gap
in the Academic Profession’

The academic profession is an occupation in which pay has fallen dramatically, resulting in
the setting up of a Committee of Inquiry to examine both pay relativities and mechanisms for
pay determination. This paper considers salary determination and the gender salary gap in
the academic labour market drawing upon a particularly detailed data set of 900 academics
from five traditional Scottish Universities. Results reveal an aggregate gender salary
differential for academic staff of 15%. Most of this differential can, however, be explained by
our model. Evidence suggests a limited opportunity for female academics to combine career
and family, despite the flexibility of an academic job and emphasises the importance of
mobility to the male career. Publication record, but not teaching ability, is found to be an
important determinant of salary. The dominant contribution of rank to both the determination
of female academic salaries and the gender salary gap suggests vastly differential
opportunities for promotion faced by men and women.
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1. Introduction

Egtablishment level academic sdariesin the UK are formally set through nationally agreed pay scaes
and appointment procedures leading up to professorial grades. The exisence of this formd
framework, where gtaff progression is automatic and largely dependent on years of tenure, has
resulted in academic sdaries dipping behind those of other professons. The Hay report (1997)
revealed that over the last 10 years university pay has dropped as much as 20% in real terms behind
comparable professonsin the public sector. One might expect this formaly structured labour market
to at least ensure gender equdity. Conclusions from the Bett (1999) report however suggest the
underpayment of women in relation to their male colleagues &t every grade.

The UK academic professon has fostered an increase in competition in recent years. There has
been a consolidation of the importance of publication to reward with the emergence of the research
assessment exercise. Short term contracts have increased draméticaly and there are no longer any
assurances of automatic tenure. Does such an ainternd labour market work efficiently within afixed
framework of sdaries? and do current academic sdaries reflect an efficient outcome? Academics
have certainly undertaken periods of extended study relative to the generd labour force a an
opportunity cost of perhaps consderable foregone earnings, but evidence suggests that that
academics may place alower emphasis on pecuniary relative to non-pecuniary aspects of work than
in other sectors of the workforce!. Strikes over pay during 1996 and 1999 however are suggestive
of aprofession on the edge of their reservation salary and the profession may be a risk of loosng its

best talent to competing occupations and/or positions abroad.

We cannot begin to address such questions and problems without a thorough investigation of the
profession and the current determinants of sdary. Government reports by Dearing (1997) and the
recent report by Bett (1999) are suggestive of the progressve deregulation of established pay
gructures. The lack of gppropriate deta in the UK is a particular problem for academic studies of
the gtate of play. Nationa dtatistics, collected by the Univerdties Statistica Record and later by the
Higher Educationad Statistics Agency (HESA), contain only very limited information. The census of



academic sdaries collected data on gender, age, date of recruitment, rank, faculty and sdary, but
ceased in 1993. Studies commissioned by the AUT and nationd press have collected only sample
data limited to specific issues of interest eg hours of work and time use. Information concerning
academic gaff held by the universities themsdves is generdly very dfficult to compile. The largest
problem here however is access. To the author’ s knowledge, no other data than that outlined above
is currently available for British academics’. To date, despite alarge literature on gender differences
in academiain the US, only two studiesin the UK can be identified®.

This paper therefore consders the determination of academic sdaries and measures the gender
sdary gap in the academic labour market drawing upon a particularly detailed data set of 900
academics from five traditiond Scottish Universties. We therefore provide some of the first
academic research into sdary within the UK academic professon. Uniquely, our study includes
detalled information on individud productivity, a factor omitted in previous research and takes

account of cohort effects present in the UK academic profession.

2. Previous Literature and Data

Much of the literature on academic reward originates in the US. Due to large differences in mode
specification, subject of study and time period of analyss, sudies suffer from contradictory results.
Approaches can be broadly split into those studies taking a nationd perspective and those which
concentrate on individual establishments (Lindley et d.1994, Ferber and Green 1982), those which
consider a particular subject group, such as economists (Broder 1993, McMillen and Singell 1994,
Kahn 1993), and those which condder the broader picture. There is uncertainty as to whether
gender differences reflect differences in human capitd or productivity between individuas,
discrimination by universities or supply decisons by workers and disagreement about whether
gender differences originate prior to entering an academic career, a initia entry (Hirsh and Leppd
1982, Formby, Gunther and Sakano 1993), or through experience and rank (Johnson and Stafford

! Ward and Sloane (1999).

2 Although a study of researchersis underway at the Institute for Employment Research (I1ER) at Warwick
university.

% See McNabb and Wass (1997) and Baimbridge and Simpson (1996).



1974, Tuckman, Gapinski and Hagemann 1977). A common thread which runs through the
literature, however, is evidence of the existence of gender differences in sdary. The comparability
between the US and UK literature is limited however, due to their very different sdary structures.

McNabb and Wass (1997) provide the only econometric andysis for the UK to date and consider
the gender difference in sdary leves of British academics in *Old Universties for the years 1975,
1985 and 1992. They reved araw gender sdary differential of 15.2% for 1992. Their andysis lacks
variables on mae and female research productivity and persond background, but they suggest that
about two thirds of the gender sdlary differentid is accounted for by differences in mae and femae
characterigtics - women generdly have less labour market experience, are under represented in
senior pogtions and are crowded in faculties where sdaries are lower. The remaining third of the
sdary gap represents the upper bound of discrimination. Thelr results suggest the progressive
deregulation of established pay and promotion structures in UK academe.

Academics are a relatively homogeneous group in terms of their mativation and investment in human
cgpitd. Hexibility in working hours - both in the absolute number worked per week and their
digribution - provides a sark difference between a conventional working populaion and an
academic one. A British academic has no hours gtipulated in his or her contract, or even arigidly
defined place of work. As a consequence, holidays and days, or even hours off work, conference
vidts and travel are more easly incorporated into an academic’s working life than that of an
individuad working in another labour market. An academic may therefore choose, around the
congraint of set teaching hours, where and when he or she wants to work and can work with
relative freedom. One might therefore expect women to have stronger long term work commitments
than women in other labour markets - partly due to the large investments in human capita, and partly
to the fact that flexibility of academic career is more likdly to adlow a woman to combine a career
with domestic and family respongbilities’. These characteristics should enhance our ability to
quantify gender differences.

* McNabb and Wass (1997).



The data used in this paper come from a unique cross section study collected, usng a postd
guestionnaire, from five of Scotland's eight old established universitiess Aberdeen, Dundee,
Glasgow, Heriot-Watt and St. Andrews undertaken in 1995/6. It encompasses detailed information
on the personal and working history, productivity and sdary of 900 academics. The average
response rate achieved was 30%, reasonably high for this type of study (Court 1994, for example,
achieved a 21% response rate). Data were weighted for non-response a a faculty level by sex
dlowing for nonresponse a the leve of rank by sex. Academic daff was taken to include
professors, senior lecturers and lecturers, research and teaching fellows and assstants. By collecting
data through the use of a postd questionnaire and the careful designing of questions, it is possible to
control for many more factors than with secondary published data. Indeed, data collection with this
type of detail is rardy possible at anationd leve?.

Summary datigtics for the data® set as a whole reved that two in three research assgtants, 1 in 3
lecturers, 1 in 5 senior lecturers and 1 in 18 professors are femae. There are therefore dightly more
research assstant posts and fewer professorships held by femaes in the Scottish Universties
considered than in the U.K academic population as awhole’. Three quarters of female academicsin
the five Scottish universities sudied are under the age of forty, compared with only about two fifths
of men and the average femae in the labour force is nearly eight years younger than the average
made of 44. The mgority of women in the data set are, therefore, young women who will differ
gredtly in their characteristics from the characteristic of the average mde in the data set. The vast

mgjority of the young women in our data set are research assstants on short term contracts.

Figures 1 to 4 consder the gender sdlary differentid by age, rank, subject and tenure. Figure 1
shows the relationship between the average sdary and age of respondents. Men and women are
found to earn about the same between ages 20 and 36-40. Women then experience a period of

® A copy of the questionnaire is available on request. For a table of variable definitions, means and standard
deviations see Table 1. Variables used in the current analysis are defined at the beginning of the resultstables.

® More detailed statistics for the data set can be found in Ward (1999).

" The Times Education supplement (July 26th 1996) ranked the proportion of female professors by university. The
five universities considered have among the lowest proportions of female professorsin the UK. All five arein the
second half of this|list apart from Glasgow which is ranked 25" out of 63. The University of St. Andrewsis ranked
55" and Aberdeen University 58". Statistics from HESA (1995/6) reveal that the old established Sottish
universities also have a higher proportion of young academics than Great Britain asawhole.



lower average pay than their male counterparts until the age of about 63 when femae average sdary
rises above that of maes. This pattern may reflect cohort effects within the data which are
discussed later. Alternatively, the gap could reflect men being appointed on higher sdary points,
receiving discretionary awards’ or promotion more readily than women, or the depreciation effects

of career breaks by women in the 36-40 to 63 age range.

Figure 2, the average sdary of men and women by rank suggests that there is no difference between
mae and female salaries within rank. The results indicate that those women who manage to become
senior lecturers and professors do not suffer adisadvantage in pay terms. Femae professors receive

on average higher sdlaries than maes, dthough the numbers within this group are samdl.

Figure 3 investigates mae and femae average pay by faculty. Arts, medicine and socid sciences
employ the most women, science and engineering the least. Femae daff are found to receive a
lower average pay than male saff in al faculties”, the difference being largest in medicine®™. Much of

this differentid will be due to the differencesin rank and experience between men and women.

Findly, figure 4 presents the difference in male and femade average sday by years of tenure. The
academic tenure-sdary profile is characterised by the concave function found by Johnson and
Stafford (1974) among others, dthough the mae curve is more defined than the femae, with the
femae curve lying below the male. Femades are found to experience adip in their average sdary a
11-15 years of tenure and an upturn in their reward from 30 years of tenure onwards with ther
profile crossng the mae profile a around 33 years of tenure. Although average tenure is, on
average, less for women than men, tenure leves for both groups are rdatively high in comparison

with average job tenures.

8 Although the number of individuals over 63isonly 12.

° Part of the gender difference in salary between the ages of 36-40 and 63 may reflect males receiving
discretionary awards more readily than women. See Ward (1999) for a detailed discussion.

1 This result was also found by the AUT (1992).

" Smaller percentages of women than men are paid across ranks on the clinical scale - a scale for clinical staff
characterised by higher levels of pay at every salary point.



3. Modelling of the determinants of academic salary

There have been two standard approaches to the measurement of gender differentials. First, one can
measure the fixed advantage or disadvantage associated with the sex of a worker. Here a Mincer
(1974) human capital equation is modelled which predicts earnings depend on workers observed
characterigtics and gender. If the coefficient for the gender varigbles is significantly different from
zero, other things being equd, this implies differentid earnings for comparable men and women. The
main criticism of this gpproach is that the coefficient vaues on the explanatory variables are assumed
the same for both men and women. This will produce biased estimates of the gender differentid if
ggnificant interactions exis between membership of a minority group and various other
characteristics which are not themsalves a function of discrimination (Dex and Sloane, 1988).

The most widely used approach for the measurement of gender sdary differences has been the
standard direct regression gpproach of Oaxaca (1973) and Blinder (1973). This model determines
wage as a function of persond characteristics and variables thought to be reated to an individud’s
productivity. Two separate human capitd regressons of earnings againg individuad characteristics
are run, one for males and one for femae workers, the gender pay differentia being caculated as
arisng from firdly, the difference in rewards to male and female characteristics in the labour market,
(the unjustified pay differentid or the upper bound estimate of discrimination) and secondly, the
difference in the quantity of these endowments held by men and women (the non discriminatory,
explaned pay differentid, or ‘judified’ discrimination). The assumption normaly made is that the

mae earnings function is the one that would prevail in the absence of discrimination.

Vaiables to be incduded here in the investigation of the determinants of academic sdary include,
fird, variables rdating to an individud’s persona characteridtics (e.g. maritd datus, family datus,
citizenship). Greenhagh (1980) for example emphasises the importance of maritd satus on the
gender sdary gap of UK workers. In studies of the academic labour market, marital and family
gatus might be expected to have a more limited effect than in other labour markets. In US studies
for example, Strober and Quester (1977) have reveded that only a smdl fraction of full-time femde



faculty interrupt their careers. Barbezat (1987) finds that marriage has no effect, and the presence of
children only asmdl indirect effect on femde daries.

Varigbles rdaing to an individua’s persona background (such as education and experience) are
centrd to the human capita approach. Theory predicts that an individud’s earnings profile is
affected by prior investments in education and growth of earnings over the working life is due largely
to subsequent labour market invesments in forma and informd job training and in labour mohility.
Investments in human capita will continue a a diminishing rate between entry to the labour market
and retirement and it is this diminishing chain of invesment that forms the typica inverted U-shaped
pattern of the earnings profile. Experience is usudly included in the earnings function as an
experience term and its square due to the convenience, consstency and good datisticd fit of this
specification. In order to take account of labour mohility aterm for firm tenure and its square is dso

added to the earnings function in order to gauge worker’s returns to firm specific investments.

The academic professon, however, with its fixed framework of financid reward requires a
somewhat different specification. The reaionship between age and sdary is intendgfied with
automatic progresson dong formd sdary scade. Sdary risng annualy dong a fixed sdlary scde
means that years of experience, age and tenure are no longer so datigticaly separable. In addition to
thisit is necessary to take account of cohort effects and the effects of mobility on academic salary™.

The academic profession exhibits a strong cohort effect. The older academics in the data set work
within a very different professon today to the one that they entered. Many will have observed the
implementation of Sex Discrimination legidation in the 1970s and an increase in competition within
the professon with the onset of the research assessment exercises and the increase in short term
contracts. The older academicsin the data set will most likely have required less in the way of formal
gudifications, for example, than those entering the labour market now. In the days of the edest
cohort of academics, female academics were rare and lower academic standards may have been

expected of them. Today, we find a higher proportion of women working to the same standards as

2 The normal yearly progression of academics up the steps of a grade entail relatively small salary increments.
Job changes entailing a change in grades however will usually result in much more substantial changes in status
and salary. Mobility may therefore be a particularly important determinant of salary.



those expected of men. The mgority of women now in the profession are young women who differ

in their characterigtics from the characteridtic of the average mae in the data st.

Tenure and its square are therefore inserted into the earnings function to catch the effect of university
specific investment and mobility of academic taff™® and a dummy variable for academics over the
age of 36 captures the cohort effect within the professon™. A variable messuring the total length of
time away from work isincluded to take account of inactivity due to for example child care. Dummy
variables rdating to number of previous postions, inditution of previous postions, educationd
qudification and qudity of educationd indtitutions attended capture the effects of previous education

and labour market experience.

Variables relating to productivity (for example publications and teaching performance) are likely to
be an important determinant of earnings in an academic environment dominated by periodic teaching
and research assessment, dthough their effect may be weskened to some extent by sdary
progression adong a scae. There are no readily available natural measures of research and teaching
productivity suggested in the literature™. The sSimple measure of the number of publications may be
criticised because it tells us a minima amount about the quality of publication. Qudity however isa
very difficult factor to capture, sSince it is subject specific and requires detailed ingder knowledge. In
the present study the number of publications is converted to a yearly publication rate. Differencesin
publication rates across rank and subject group are controlled for by the incluson of dummy
variables for faculty and title. No forma measurement of an individud’s teaching performance is
available in the UK academic profession. Instead we use student assessment. This measureis open

to some criticism as sudents might not be independent in their teaching appraisd with a number of

3 Most existing evidence on the relationship between seniority with a given employer and salary suggest that
wages will rise with job tenure, although the reason for the rising wage tenure profile has been debated at some
length. Work on the wage tenure profile in academia has been undertaken by Ransom (1993), Brown and
Woodbury (1995) and Hallock (1995).

¥ various specifications for age to account for this cohort effect were considered. A split in the data set at age
35, represented in analysis through the use of adummy variable for age 36 and over, appearsto fit the data best
and corresponds to that used by HESA. It remains the case, however, that the distribution of males and females
are very different with 22% of men in professorial posts compared to 2.5% of women and only 23.4% of men on
short-term contracts compared to 60.2% of women. Only 30.5% of men are aged below 36, compared to 61.0% of
women. See Ward (1999) for amore detailed discussion.

!> For adiscussion of this see Hare and Wyatt (1988).



factors influencing their assessment which may drictly be unrdated to an individud’s ability as a

teacher™®. In andysis of the UK academic profession, however, it is the only measure available to us.

Adminigrative responshbilities, external examiner duties and offices held might be expected to boost
an individud’s human capitd and attract financid reward. Whether an individud isafull or part time
worker has aso been found to be an important determinant of pay in the labour market as a whole
(Ermisch and Wright, 1993)". All of these factors are accounted for by the inclusion of dummy
vaiadles in anadyss. A varigble measring the number of discretionary awards received is aso
included to catch the effect of past reward to work content and responshbility on academic
sdlaries’,

Findly, dummy varidbles for universty, faculty and rank are included in andlyss to caich any
differences in sdlary determination within university, subject group and seniority. Saidtica evidence
presented earlier has suggested that al may be important explanatory factors for the gender sdary
gap. Arguments concerning the exogeneity of rank variables can be made. Regressions are therefore
run both including and excluding rank.

The firg gage in anadyss of gender sdary differentias might be to estimate probit participation
equations in order to correct for sample selectivity™. Such equations have been suggested to correct
for biases resulting from the fact that the data sample may not be a random sample of the working
population being studied. It might be, for example, that individuas not included in our data st (i.e.
non working academics) may vary in some systematic way from working academics and this might
introduce abias into results. In the present study, however, no data were available on individuas not
currently in the academic workforce thus such a correction was not feasble. However arguments

concerning the homogeneity of the academic labour force, that is that women are more likdly to have

1° Some US studies have argued the use of student assessments as a measurement of faculty teaching ability is
not agood one. See Katz (1973) for adiscussion.

7 Studies of the UK labour market have argued that full-time and part-time staff should be considered separately
in regression analysis. Restrictions on sample size in the current study however render this approach infeasible.

'8 One could argue that the receipt of a discretionary reward might be a function of gender. Results were therefore
run including and excluding this variable. Its inclusion was found not to influence the other variables
significantly, thus we remain with the current specification asit provides interesting information.

9 Studies of the general labour market are increasingly recognising and correcting for sample selection bias
effectsin women's earnings functions (see for example Joshi and Newell, 1987, Dolton and Makepeace, 1987).



stronger long term work commitments than women in other labour markets, hypothesise that sample
sdlection in this labour force will not pose as severe problems as those found in the labour market as

awhole®,

Table 2 presents the results of ordinary least squares regresson analysis of the log of sdary on a
series of explanatory variables. The firgt two columns in the table give results for the pooled sample
including a dummy variable for gender. From the first column we see that the gender variable is
ggnificant and positive. Mae academics therefore experience a 7.7% sdary advantage over femae
academics not accounting for rank. Including dummy variables for rank (column 2) reduces this
differentid to just over 3% which is no longer sgnificant. This result suggests that over haf of the
gender differentia in sdary is due to differences in rank between mae and femae academics™. The
remaning (inggnificant) differentia reflects lower femae sdaries

The mogt important influence on sdary is full-time work. A huge premium of 65-70% is associated
with baing a full-time as opposed to part-time academic. This suggests alimited role for parents who
wish to combine family and career through part time work as in other labour markets. The
ggnificantly negative coefficient on time out of the labour market reinforces this effect. Not
aurprisingly, rank is the second most important influence on an academic’s sdary. Professors earn
40% more, readers and senior lecturers 27% more and lecturers 8% more than the excluded
category researchers. Discretionary awards account for just under 3% of the average individud’s
annua sdary. Results aso reved aconcave tenure profile for academics, asin other labour markets,

athough the positive effect of age dominates.

A dgnificant sdary premium is associated with faculty affiliation, only partidly accounted for by the
proportion of senior staff. Academics in the faculty of medicine earn on average 20-23% more than
academics in the excluded faculty arts. Individuas working in the other three faculties receive a
sgnificant sdlary advantage of around 10%. Baimbridge and Simpson (1996) argue that the effect of
faculty on salary will depend upon the prevailing demand and supply for a faculty’s subject group

and may measure variations in market pressures for people with subject specific skills, variation in

?ndeed the US literature on gender differencesin academe does not generally correct for sample selectivity.
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tagtes for different disciplines and/or the impact of crowding on female sdaries. Our results would
therefore suggest that the sdary advantage for academics in the faculty of medicine might reflect high
demand for these skills from the externd labour market, preferentid investment into this facuty by
universities’? and/or the impact of the male domination of the faculty of medicing, athough the latter
of these explanations is rgected due to the large number of women in the faculty of medicine.
Smilarly the sdlary disadvantage of academicsin the faculty of arts may reflect the low externd vaue
of the skills required within this subject are, less investment into this faculty by universities and/or
the impact of the femae domination of the faculty of arts.

Productivity variables such as the number of books published, an individud’s publicetion rate,
administrative responsibility and the number of offices held are, as expected, positively rewarded®,
goproximatdy haf of this effect is accounted for by the seniority of saff. Individuas who completed
thar first degree a the same univerdty as their present job incur a sdary premium, as do individuads
who completed their PhD a either Oxford or Cambridge®*. These variables indicate a reward to
individud’s ability, firdly, to compensate for foregone earnings while training was taking place,
secondly, to reward an increase in productivity?®, acknowledged firgtly through a university’s insider
knowledge of the qudity and content of an individud’s training and performance, and secondly by
the reputation of the universty studied a. Mobility in previous experience is dso pogtively
rewarded?®®, the number of previous posts held has a positive influence on sdary.

Academics in the universties of Aberdeen, Dundee, Heriot-watt and St Andrews dl experience a
sgnificant sdary advantage over the comparator universty Glasgow. This is an interesting finding,

! McNabb and Wass (1997) aso find this effect for academic staff in old established UK universities over the
years 1992, 1985 and 1975.

% Medical faculties have separate salary scales to keep academic salaries competitive with those paid to the
medical profession in general.

# Dropping these productivity variables from regression analysis increases the dummy coefficient on gender
from .077 to .089. Just under 14% of an academic’s salary is therefore dependent on an individuals' productivity.
This compares with Barbezat's (1991) 25% estimate for US academics and reflects the much greater reliance of
American salaries on individual performance in the absence of aformal salary structure.

* The coefficient on this variable halves with the inclusion of dummy variables for rank. This is consistent with
the larger number of older and more senior academics who studied at Oxbridge which wefind in the data set.

% Baimbridge and Simpson (1996). For the academic labour forceit islikely that the latter of these two effects will
predominate. The holding of an MSc or PhD in itself was not significant in regression analysis. Thisimplies that
such a qualification can only be a prerequisite for entry to the academic profession. Reward to a degree from
one's current institution, Oxford or Cambridge therefore implies a reward to an acknowledged quality of

qualification.

11



given that sdaries are set on anationdly agreed pay scde and reveds aflexibility in interpretation of
sdary grades by awarding universies.

Findly, the excluson of some variables from regresson andlyss is dso in itsdf interesting. The
variable for non-UK citizenship was not sgnificant and was excluded from the regresson presented.
There is therefore no apparent advantage in academia for citizens above non citizens. The marriage
dummy varisble was aso not significant?’. Marital status therefore does not effect the reward to an
individual’s career. The presence of children under 16 however does &tract a postive reward to
academic's dary (KID2 is pogtive and sgnificant). Findly, high teaching ability was not found to

be rewarded in the academic profession.

It is necessary to comment on the relatively large congtant term found in dl the regressons for
academic sday in this paper. A large congant term may be interpreted as suggestive of omitted
variable bias, that is, that the explanatory variables are inadequate or inappropriate to reved the
determinants of earnings™. In the present analysis, however, the data provided by the use of a postal
questionnaire is particularly detailed in the information concerning individua characteristics. Previous
studies of the UK academic labour market by Baimbridge and Smpson (1996), and McNabb and
Wass (1997) have dso found very large congtant terms in regresson andyss. It is therefore most
likely that the large congtant term is symptomatic of a forma sdary scae where progression up a
point on a salary scale occurs annudly, with a certain degree of automation.

4. The deter minants of academic salary by gender.

Regresson andyss is dso undertaken separatdly for men and women to catch any gender
differences in sdary determination. The results of this anadyds are presented in columns 3 and 4 of
table 2 excluding dummy variables for rank and columns 5 and 6 including them. The returnsto age
are found to be grester than the returns to tenure for both men and women. Returns to tenure are

greater for femae academics than male. McNabb and Wass (1997) attribute the lower returns to

% Consistent with the findings of Ferber and Green (1982).
" Consistent with the findings of Barbezat (1987).



men to the fact that a more senior leves, tenure has a negative effect on earnings and that senior
ranks account for a larger proportion of male then female aff?. In the current study, inclusion of
rank variables yields the effect of tenure as a positive, but indgnificant determinant of male sdlary™.
We find no negative effect of tenure on sary a more senior levels (see teble 3)*. Theindgnificance
of tenure and its square together with the negative sgnificance of the JOB1SAME vaidble in the
male regression including rank indicates that male academics receive a sday pendty if ther last
position was dso in the indtitution of their current job. This suggests the importance of mobility as a
determination of a mae academic's sdary across rarks®. Hoffman (1997) considering data for
1991-92 from Western Michigan Univerdty and data from 22 inditutions in lllinois in 1993 suggests
that sdlary compression (new hires recaiving a higher sdary with smilar quaifications than existing
saff®®) is occurring when the coefficient for sdlary is reduced or negative, the result of experienced
faculty moving between inditutions, most usudly to inditutions which are aggressvely hiring to
expand or improve or maintain the qudity of ther faculty. Conversdy, a postive return to tenure
seniority is found in univerdties with little hiring, where the university is not expanding, or whereit is
satisfied with the qudity of their faculty. This argument implies that sdlary compresson may explain
the negative sdary effect across ranks experienced by mae academics staying in more than one
pogition in thelr current ingtitution. Hiring by Scottish universties to maintain or improve the qudity of
daff is condgtent with a research environment driven by research assessments. Unlike American

results, however, we find this effect occurring across ranks for mae staff. Again, this is consstent

% See Jones (1983) and Chiplin and Sloane (1982) for adiscussion of this.

» Ransom (1993) analysing national data from 1969 to 1988 and data from the University of Arizonafor 1972, 1977
and 1982 shows that analysis at both a national and institutional level reveals university professors higher
seniority is associated with lower salaries, but experience is positively related to salary. He argues these negative
returns to job enure are the result of mobility costs for faculty and the exercise of monopoly power by
universities - individuals with high moving costs receive lower salary offers and have higher seniority than
individuals with low moving costs. Brown and Woodbury (1995) analysing datafor 1981, 1986 and 1990 consider
returns to seniority and the degree to which these returns respond to entry level salaries at Michigan State
University and find some evidence to support Ransom’ s findings.

% Brown and Woodbury (1995) suggests that the wage tenure profile may vary over time and may be sensitive to
entry market conditions in an academic’s field. They propose the finding of aflat or negative return to job tenure
reflects the unimportance of university-specific skills in academic labour markets as teaching and research skills
are easily transferable.

% Hallock (1995) examines a single institution and finds no evidence of a negative return to seniority, raising
doubts to the existence of declining wage tenure as ageneral rule of higher education institutions.

¥ Weight is given to this proposition by the finding of negative coefficient on the joblsame variable across rank
intable 3.

* Higher salaries might be offered to new hires over promoted current faculty as an incentive to attract new
individuals and compensate them for costs incurred.
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with research assessment exercises based on the assessment of all staff grades within a department.

There is therefore an incentive for departments to attract the best individuas across ranks.

The postive effect of tenure on salary for femde saff might be explained by the high proportion of
young and contract gaff in the data set many of whom are likdy to be new hires, the lower mobility
of female daff, or that universities are recruiting fewer female staff**. An dternative explanation may
be put forward by Ransom (1993) who notes that a postive correlation between sdary and
seniority or tenure may be observed in a cross section, even if salary does not increase with tenure
for individuas because wdl matched individuds are highly paid and will stay with thar firm, whereas
poorly matched individuas receive low wages and are therefore more likely to leave the irm to

search for a better job. As aresult, average wages increase with tenure.

Rank and full-time work have a strong effect on the annud sdary of both mae and femde
academics athough the reward to promotion is substantidly greater for women than men, shown by
ther larger coefficients on the dummy varigbles for rank. The larger coefficients on dummy variables
for rank in the case of women implies either that they are less well paid than men in the rank below
on promoetion or that they were given more substantid increases on promotion than men. It could
aso be that more substantial increases are given when moves are made from temporary (research
assgtant) jobs to lectureships. Table 3 indicates that the gender sdary differentid is widest at the
level of researcher and narrowest at the rank of professor. Strober and Quester (1977) argue that
such narrowing may be the result of discrimination and the later promotion of women in al faculties
in relation to their male counterparts™. Bonuses associated with faculty attainment are noticesbly
larger for women in relation to the default faculty arts. This result suggests some wesk support for a
crowding type hypothesis®. Differentid reward by university reveds alarger reward to mae staff in
Aberdeen and Dundee universties and femde gaff in Heriot-Watt and St Andrews universities in

comparison with the omitted category University of Glasgow.

% Either because they are satisfied with the quality of their current female staff, because of a shortage of quality
femalesin the applicant pool, or because of discrimination.

% Detailed examination of differential promotion opportunities by gender falls outside the bounds of this paper,
but is the subject of future work.
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Accounting for rank, a sgnificantly podtive premium is pad to mae academics for increasd
publication, administrative responsibility and the attainment of office®. The insignificance of the
corresponding female coefficients on these variables® is modt likely explained by the large number of
femae academics in the lower rungs of academia who have not yet established a publication record
and for the smal number of femde academics in the higher rungs of academia, those most likely to
hold office and adminigrative respongbility. An dternative explanation is that femae academic daff
are not being rewarded for their publicatior™. Females are pendised less than males for time out of
the labour market, males suffer five times the sdary disadvantage of femaes for a month away from
work®. The find effect worth commenting upon is the finding of a Sgnificant postive effect of

discretionary awards on salaries for male academics done.

5. Decomposition of the gender salary gap

Turning to decompostion of the gender sdary gap, tables 3 and 4 present results of the
decomposition exercise excluding and then including dummy variables for rank. The aggregate
gender Aary differentid for academic staff is found to be 0.26 or around 30%. This is larger than
the 16% gap quoted by the AUT for 1990 and the 15% differential found by McNabb and Wass
using 1992 data and reflects the incluson of research assgtants in our anadysis. Indeed, if we exclude
these individuals from the data set the differentia falls to 0.16, or 15%, identical to McNabb and
Wass's (1997) estimate. We find that excluding rank, one quarter of the gender differentid remains
even after controlling for measured characteristics and represents the upper bound of discrimination.
When rank is included, however, this unexplained proportion is reduced to just over one tenth of the
day dffeentid. This is subgtantidly lower than estimates in other labour markets and the

% \Women employed in more male dominated faculties receive a higher salary than women in less male dominated
faculties (Baimbridge and Simpson 1996). Evidence for this effect is weak because there is a high proportion of
women in the faculty of medicine.

% Consistent with the findings of Tuckman, Gapinski and Hagemann (1977).

% pounder (1989) also finds an insignificant effect of publication on salary.

¥ Ward and Sloane (1999) find that although increased publication has asignificantly positive effect on male
satisfaction with their salary, its effect on female satisfaction is significantly negative. Thus, at agiven salary,
relatively highly published men are more satisfied with their salary than relatively highly published women.

“ McMillen and Singell (1994) studying the first job choice of economists using data on PhD economists from
the period 1960 to 1989 find that the top fifty US schools appear to reward an average female less than a male
counterpart for ‘good traits’ but penalise her lessfor ‘bad traits'.
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unexplained proportion of McNabb and Wass (1997) and reflects the detail of variables included in
andysis. Information on productivity is therefore essentia for separate estimates of the unexplained
proportion of the gender sdary gap. Consdering the individuad contributions of each of the
explanatory varidbles (table 5) reveds that rank done explains 40% of the tota gender sdary
differentid. The limited advancement of women in Scottish universities can therefore be argued as

the main determinant of their lower average sdary.

Four other factors dominate the explanation of the gender salary gap. The importance of age reflects
the older average age of mae academics in the data set and the fact that yearly progression up athe
fixed sdary framework of the UK labour market is related to age. McNabb and Wass (1997)
suggest thet this effect might aso reflect lower femade returns to age, either with femae academics
being appointed at lower points on sdary scales, or benefiting less from accelerated progression on
within rank scales. Full-time work and time out of work are aso important contributory factors to
the explanation of the gender gap. This suggests that women are losing out through taking time out of
work, or reducing their hours of work per week. There is therefore limited opportunity to combine
an academic career with a family without financiad loss. Findly, faculty atanment is an important
factor furnishing the gender sdary divide®™. The importance of being in the faculty of medicine
reflects the higher sdlary scde for some gtaff within this faculty and the greater proportion of mde

academicswho are paid onit.

6. Concluson.

Our andysis of sdary in academia hes uncovered a number of interesting effects. A gender sdary
differential of between 15 and 30% is uncovered. As gppointments, starting sdaries, sdary
progression and promotion decisons are formaly structured in the UK academic professon, we
might therefore expect to find that women hold very different characteristics and/or exhibit different
preferences to men, that affect ther salary. Examination of female preferences fdl outsde the
bounds of this paper, but are the subject of future work. We do find that on average women are

“I McNabb and Wass (1997) find a very high gender differential in the faculty of medicine which has increased
over the period 1985-1992.
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younger, have less labour market experience, have lower rates of publication and are crowded in
lower ranks and certain subject areas. Only 10% of the differentid remains once controlling for

these features.

Rank, age, full-time work, time out of the labour market and faculty affiliation are reveded to be the
largest contributors to the gender sdlary gap in the academic professon. This suggests limited room
for the combining of an academic career and a family for female academics, despite the appearance
of a flexible working environment, and lends support to the worries of the AUT (1992). The
dominant contribution of rank to both the determination of femae academic saaries and the gender
sday gap suggests vadtly differentid opportunities for promotion faced by men and women and

problems for women researchers on short term contracts.

Andyss of the determinants of academic sdary reved the indgnificant effect of tenure on sdary and
the sgnificantly negative effect of holding two consecutive jobs a the same indtitution in the mae
sdary regresson sressing the importance of mohility to a mae academic career. Results aso
highlight the importance of publication, adminidrative responghility, externa examiner duties and
officesin attracting financid reward. Teaching ability is absent from Sgnificant reward. A progressive
series of policies to address the gender imbaance currently active in the academic profession might
be recommended, including measures to reduce the high proportion of short term contracts a
researcher level and implementation of anti-discrimination policy at the level of promotion review.
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Table 1. Variable List and summary dtatistics.

Variable

ABERDEEN

ADMIN
AGE360VR
ARTS

BOOKS
DISCREC
DUNDEE
ENGINEER

FULLTIME
GLASGOW

HERIOTWT
JOB1SAME
KID2

LECTRER
MED

NUMPOSTS
OXBRDEG3
OFFICES
PRODPUB

PROFFOR
RESCHER
SAMEDEG1

SAMEDEG3
SCIENCE
SENREAD
SEX

SOCCI
STANDREW

TENURE
TENURESQ

TIMEOUT
GLASGOW

Definition

=1if respondent works in the university of Aberdeen, =0
otherwise

=1 if respondent holds administrative duty, =0 otherwise
=1if respondent is over the age of 36, =0 otherwise

=1 if respondent works within the faculty of arts, =0
otherwise

The number of books published by a respondent

Number of discretionary awards received in total

=1if respondent works in the university of Dundee, =0
otherwise

=1 if respondent works within the faculty of engineering, =0
otherwise

=1 if respondent works over 30 hours per week, =0 otherwise
=1if respondent worksin the university of Glasgow, =0
otherwise

=1if respondent works in the university of Heriot-Watt, =0
otherwise

=1if respondent’ slast job was in the university of their
current position, =0 otherwise

=1if respondent has children under the age of 16, =0
otherwise

=1if respondent is alecturer, =0 otherwise

=1if respondent works within the faculty of medicine, =0
otherwise

Number of posts held over working life

=1if respondent gained their Ph.D. at Oxbridge, =0 otherwise
Number of university offices held in total

Respondent’ s publication rate (=number of articles
published/Iength of academic work experience)

Academic work experience is derived from detailed reports of
individuals work histories, or where thisinformation is
missing or not detailed enough it is derived from : age - start
of first job - length of any breaks from work - work outside
academia

=1if respondent is alecturer, =0 otherwise

=1if respondent is aresearcher, =0 otherwise

=1 if respondent gained their first degree at the university of
their current position, 0 otherwise

=1if respondent gained their Ph.D. at the university of their
current position, 0 otherwise

=1if respondent works within the faculty of science, =0
otherwise

=1if respondent isasenior lecturer or reader, =0 otherwise
=1if mae, =0if femae

=1if respondent works within the faculty of social science, =0
otherwise

=1if respondent works in the university of St. Andrews, =0
otherwise

Length of time with current employer, measured in years
Tenure squared

Time out of the labour force, measured in months
=1if respondent worksin the university of Glasgow, =0
otherwise

Means
Femaes Males
126 .186
017 .055
.390 .695
164 178
392 144
304 .645
337 182
.045 150
902 .958
337 357
.018 101
130 137
370 .389
.320 .353
452 .205
3.629 3.402
.036 128
456 1.360
843 1.912
.025 .220
483 145
.280 .206
219 178
.166 294
102 257
164 167
183 75
5.307 12.409
122,703 278599
1231 A31
337 357

Sid. Dev.
Femaes Males
332 .389
130 228
489 461
371 .383
1.250 2.848
822 1.032
473 .387
.208 .358
297 204
474 480
A31 301
337 345
484 488
467 478
499 404
2422 1.874
.187 334
1.366 3.642
1.003 6.224
156 414
501 352
450 405
415 .383
373 456
.303 437
371 373
.388 .380
9741 11173
768287  452.036
3.227 645
474 479

18




Figure 2 Average Salary of men and women by rank
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Figure 4 The relationship between salary and tenure
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Table 2: OLS Human capital regression, dependent variable: Log of salary.

Variable All All Females Males Females Males
SEX Q77*** .032
(.029) (.028)
AGE360VR .283*** .192%** .282% ** .286%** .169%** .207***
(.032) (.032) (.058) (.034) (.069) (.032)
TENURE .006*** .002 .010* .006*** .010** .003
(.002) (.002) (.005) (.002) (.005) (.003)
TENURESQ -.00007*** -.00004* -.0001* -.00009* -.0001** -.00007
(.00002) (.00002) (.00006) (.00005) (.00005) (.00007)
FULLTIME 695 ** .652%** .596%** .842%** .565*** 791x**
(.119) (.120) (.161) (166) (.158) (.168)
BOOKS .016*** .006 .005 .016%** .008 .006
(.005) (.005) (.017) (.004) (.015) (.005)
PRODPUB .004* ** .002** .037 .003*** .017 .002%**
(.002) (.001) (.020) (.001) (.021) (.0008)
ADMIN 222% %% 154 ** .304%* ** AT7T7Ex .138 .118%**
(.040) (.042) (.127) (.040) (.187) (.041)
SAMEDEGL1 .068* * .070** .028 .010*** .044 .092%**
(.034) (.032) (.0470 (.038) (.044) (.036)
OXBRDEG3 .101%** .055* .254* 071%** 227 .033
(.033) (.033) (.141) (.026) (.146) (.023)
JOB1SAME -.031 -.005 .120 -.131%** .119 -.097**
(.050) (.048) (.092) (.041) (.087) (.039)
ABERDEEN .086*** .046* .037 .097*** .005 .057*
(.032) (.029) (.070) (.033) (.062) (.031)
DUNDEE Q77*** .050** .006 128%** .007 .089***
(.027) (.025) (.040) (.036) (.039) (.034)
HERIOTWT .090%* ** .064** .266* ** .108*** AT71x*x .081x**
(.035) (.033) (.056) (.038) (.069) (.035)
STANDREW 129%** 120%** .216* .070* 244> * .053*
(.049) (.050) (.125) (.038) (.124) (.035)
ENGINEER .094%* * .075* .181* .051 .196* .015
(.049) (.047) (.111) (.042) (.112) (.041)
MED 233%** .205%** .260%** .230%** 307*** .169x**
(.049) (.042) (.088) (.046) (.091) (.046)
SCIENCE 114 %* .102%** .224* 071%** .280** .043
(.042) (.042) (.123) (.029) (.128) (.030)
SOCsCl 124 %= .105%** 252% %= .076* .250%** .050
(.039) (.039) (.093) (.043) (.090) (.041)
KID2 .078*** .058*** .074 .045** .064 .028
(.024) (.024) (.059) (.024) (.057) (.022)
TIMEOUT -.014%** -.009* -.012* -.044%** -.006 -.031***
(.005) (.006) (.008) (.016) (.008) (.013)
OFFICES .012%** .005* * .017* .014x** .004 .008***
(.004) (.003) (.011) (.004) (.010) (.003)
NUMPOSTS .027*** .025%** .034x*= .024x* = .029%** .025%**
(.007) (.006) (.014) (.007) (.012) (.006)
DISCREC .028*** .014* .028* .033*** .010 .021x**
(.009) (.008) (.017) (.009) (.015) (.009)
LECTRER .083*** A37x** .043
(.032) (.055) (.041)
SENREAD 272%** .309%** \223%**
(.048) (.097) (.053)
PROFFOR A02%** .610*** .342%**
(.053) (.137) (.054)
CONSTANT 8.803*** 8.876%** 8.754*** 8.794*** 8.75%** 8.871***
(.127) (.132) (.227) (.162) (.227) (.169)
No of obs. 723 723 241 482 241 482
R? .60 .65 .51 0.65 .55 71
Adjusted R 59 .64 46 .64 50 .69

*** indicates significance at 1% level, ** indicates significance at 5% level, * indicates significance at 10% level.
Following tests for heteroskedasticity, all reported results show t-ratios derived from heteroscedasti c-consistent
standard errors using White's (1980) procedure. Normality tests could not reject the null hypothesis that the
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errors of the equation are independently and normally distributed.



Table 3: OLS Human capita regression by rank, dependent variable: Log of saary.

Variable Researchers Lecturers Senior lecturers Professors
SEX .008*** -.031 .034 013
(.032) (.033) (.061) (.178)
AGE360VR .067 .185%** -122 291*
(.0750 (.029) (.092) (.165)
TENURE .005 004 .0001 .029***
(.008) (.003) (.009) (.012)
TENURESQ -.00006* * * -.00006* -.0001 -.001***
(.00008) (.00003) (.0003) (.0004)
FULLTIME .580 J02%** 1.126*** 940* **
(132) (.146) (:310) (:383)
BOOKS -.008* ** 013* .012 .002
(042 (.008) (.008) (.0060
PRODPUB .052* .029** -.025 .0008
(.017) (.015) (.021) (.0006)
ADMIN .369*** J11* .064 .056
(.220) (.073) (.083) (.053)
SAMEDEG1 106* .051* .002 .019
(.045) (.027) (.059) (.067)
OXBRDEG3 167 J101* -.028 -.056
(.101) (.065) (.037) (.058)
JOB1SAME -.056 -.051 A71** -137*
(.046) (.055) (.087) (.077)
ENGINEER -.027%** .069 .086 -.038
(.061) (.048) (.077) (.105)
MED 189 .100* .200%** .185%*
(.050) (.060) (.066) (.095)
SCIENCE .062*** 057 .0004 017
(.046) (.047) (.033) (.069)
SOCSCI 206*** .037 -.006 -.062
(.081) (.040) (.037) (.076)
KID2 31 .089*** -.031 -.058
(.058) (.029) (.030) (.047)
TIMEOUT .003 -.025*** -.034 107
(.005) (.012) (.026) (.130)
OFFICES -.033 016 -.006 .005
(.046) (.017) (.007) (.006)
NUMPOSTS .013 013 .004 031***
(.009) (.012) (.009) (.013)
DISCREC .008*** 014 -.004 -.003
(.017) (.014) (.014) (.014)
CONSTANT 8.943 9.046*** 9.360*** 0.104***
(142) (.158) (:342) (.462)
No of observations | 219 235 141 103
R 60 51 59 52
Adjusted R 60 46 52 40

*** indicates significance at 1% level, ** indicates significance at 5% level, * indicates significance at 10% level.
Following tests for heteroskedasticity, all reported results show t-ratios derived from heteroscedastic-consistent
standard errors using White's (1980) procedure. Normality tests could not reject the null hypothesis that the errors
of the equation are independently and normally distributed.
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Table 4: Decomposition of the gender wage differential excluding rank.

Observed wage differential 0.26
Justified 0.20
Unjustified 0.06
Total 0.26

Table 5: Decomposition of the gender wage differentia including rank.

Observed wage differential 0.26
Justified 0.23

Variable Contribution: %

Age36ovr 0.063  (27.28%)

Tenure  0.020 (8.47%)

Tenuresq -0.01 (4.11%)

Fulime 0043  (18.64%)

Books  0.006 (2.52%)

Prodpub  0.002 (0.85%)

Admin  0.004 (1.92%)

Samedegl  -0.007 (2.97%)

Oxbrdeg3  0.003 (1.33%)

Joblsame -0.001 (0.31%)

Aberdeen  0.003 (1.49%)

Dundee -0.014 (5.96%)

Heriotwt 0.007 (2.93%)

Standrew  -0.0005 (0.20%)

Engineer 0.002 (0.67%)

Med -0.042 (18.19%)

Science  0.006 (2.39%)

Socsci  0.0001 (0.05%)

Kid2  0.0005 (0.22%)

Timeout 0034  (14.71%)

Offices  0.007 (3.13%)

Numposts  -0.006 (2.43%)

Discrec  0.007 (3.15%)

Lectrer 0.001 (0.63%)

Senread  0.035  (14.98%)

Proffor 0.067  (28.82%)
Unjustified 0.03
Total 0.26
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