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Abstract

This paper exam ines both pay relativites and m echanian s for pay determ ation w ithin the UK

acadam ic Jabourm arket draw Ing upon a particularly detailed daa setof 635 academ ics from five
traditional Scottish Universities. Th the existng liemature, the fact that ln many occupations,

an ployees are paid according t© explicitly determ ined wage scales is mostly ignored. W e
anply salbry, grade and sphnal pont nfomation t© hncorporate the fixed framework of
academ ic salaries mto analysis. O ur results outline the inportance of hdividual productivity,

m easured through publication, grant receipt and teaching <kill, n atiracting financial reward. W e
fihd a Jarge penalty associated w ith tim e out of the profession and evidence for the deregulation

of established pay and prom otion stuctures. h order to dentify those acadam ics m ost Iikely to

Jeave the profession, analysis also considers the determ nants of hdividuals’ reservation and
deserved salary . C ontrolling for ndividual characteristics w e find that Jecturers hold the Jow est
reservation salaries in relation to thelr cunrent salary level. The academ ic profession is therefore
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of the productivity of ndiiduals.
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1. Introduction

The Hay report (1997) revealed that over the previous 10 years, university pay dropped by as
much as 20% 1n real tem s, fallng behind com parable professions in the public sector. D earing
(1997) confim ed this trend, advising that although academ ic ram uneration should be sufficient
O recrult, retein and motvate saff of the required quality, the maprty of saff n higher
education were n fact paid substentially below com parable private and public sector m@Ates.
A lthough one m ight argue that academ ics are hterested 1 m ore than m ere pecuniary rew ard?
Jong-term underpaym ent may soark the drain of high quality individuals from academ & nto
m ore lucrative positions n the private sector;, or to acadeam ic positions abroad. Strikes over pay
during 1996 and 1999 w ere suggestive of a profession on the edge of their salary threshold.

W ithin the context of the academ ic underpaym ent debate, the adequacy of the ram uneration
structure currently n place has been held t© question. Es@blishm ent Jevel academ ic salaries, at
Jeastbelow professorial grades, ran ain form ally set through a nationally negotiated fixed salary

structure agreed betw een the A ssociation of University Teachers AU T) and the University and

College’s Employers A ssociation UCEA ). W ihn this form al fram ew ork, saff progression is

Targely autom atic and dependent on years of work. W ith the em ergence of the research and
teaching assesam ent exercises and the dram atic increase In student num bers over recent years,

the in portance of publication and adm histrative responsibility w ithin the academ ic Job has been

consolidated. Tt is unclear, how ever, whether the current raw ard system adequately recognises

ndividual productivity .

This paper exam nes both pay relativites and m echanian s for pay determ ination w ithin the UK

academ ic profession and ain s t© provide som e visibility nto academ ic reward. W e utilise a

unique cross sectional dataset, which icludes detailed nform ation on salary and grade of the
acadeam ic saff of five old esablished universibes. An inporant feature of the data is that it
ncludes m easures for individual research productivity. Such detailed da@m is scarce in the
existng literature n this area. In the first step of ouranalysis, w e en ploy salary, grade and spmnal
point Infom ation to ncorporate the fixed fram ew ork of salary scales nto analysis. A lthough

% A cadem ics have after all undertzken periods of extended study relative to the general labour force at an
opportunity cost of perhaps considerable foregone eamings. For further discussion of non pecuniary rew ard see
W ard and Sloane (1999).



there exists an extensive literature on pay schem es, the fact that in m any occupations em ployees
are paid according to explicitly determ ned wage scales is mostly ignored. O ur fram ew ork
allow s us t© consider the effect of policy-changes to the cunrent system of academ ic rew ard, such
as changing the wage rates within the fixed fiam ew ork, or the effect of changing the fixed
fram ework itself. Th the second step of our analysis, we investigate the determ mnants of
academ ics’ deserved and reservation salary w ith the ain  of dentifying the m ostm obile andor
m ost dissatisfied staff w ithin the profession. A lthough the m obility of saff n and out of the
academ ic sectorm ightbe beneficial to som e extent, the profession should ensure its capability t©
retain the bestand m ostproductve ndividuals. W e w il try to dentify those who are m ostatrisk
from being Jost to the profession.

The ram ainder of the paper is stuctured as follow s: Section 2 sunm arizes previous liemture
relevant to our analysis and section 3 outlnes the m ain characteristics of the daaset used 1n this
paper. Section 4 introduces ourm odel, which incorporates the fixed fram ew ork of salary scales,
for the analysis of the determ nants of actual academ ic salary . Secton 5 considers a m odel of

deserved and reservation salary . Section 6 concludes.

2.Previous literature

Untl recently there had been virtually no work wrtten on pay within the Brtish academ ic
profession. The Jack of detailed data on acadam ics n the UK has provided a hurdle for potential
researchers. N ational statstics, collected by the Universites Statistical R ecord and the H oher
Educational Statistics A gency, contain only very lim ited mfom ation. The census of academ ic
salaries collected data on gender, age, date of recruitm ent, rank, faculy and salary, butceased In
1993 .Bain bridge and Sinpson (1996) m odel the financial ram uneration of vice chancellors and
principals at UK higher mnsttutions using a Tin es H Igher Education Supplan ent survey . The
Indiridual statstical significance of relatively few of their ndependent variables, togetherw ith a
large, highly significant, constant term Jeads them t© conclude thatm anagerial and perform ance
Idicators fail © offer any explnation for raward levels. They nstead es@ablish an dea of a
‘going rate’ for vice-chancellors. M dVakb and W ass (1997) use the census of academ ic salaries
to consider the gender salary gap In academ ia in 1975, 1985 and 1992. They conclude that
wamen are less successful n achieving prom otions from  the lecturer scale than their male



counterparts, and receive low er ram uneration . Thelr data, how ever, Jacks variables on Individual
research productvity .

T contrast the US literature on academ ic pay, where salary is not determ ined by a form al pay
fram ew ork, is extensive, w ith the m ain em phasis k/ing in the nvestigation of the gender salary
gap. W ork on the wage tenure profile 1 acadan ia has been undertaken by Ransom  (1993),
Brown and W oodbury (1995) and Hallock (1995) who provide som e evidence of a negative
retum t© tenure. Ransom  (1993) clain s that the negative retum t© tenure is induced by the
m onopsony pow er of universities. Johnson and Stafford (1974) and M cDow ell (1982) consider
the effect of career ntermuption on salary and reveal evidence of negative effects to careerbreaks
w ithin som e subjcts. US research, how ever, alo generally suffers from the Jack of deailed
productvity variables. O ne notable excsption is the work by Tuckm an, G apinskiand H agem ann
1977) who use cross sectional data from 1972-73 t© consider reward t© teaching ability,
research  productvity, public service and adm inismative <kill. They find that research
productivity is the m ost rew arded com ponent of academ ic’s ability, follow ed by adm nistratve
skill. Teaching ability and public service recefve an all and negligible rew ard respectively.

Consideration of resarvation and deserved wage data has becom e m ore usual In econom ics n
recent years. For example, work using data on reservation wages exists In the jpb-search
literature. The m ost well known of such studies is by Lancaster and Chesher (1983) who use
regoondent’s reservation wages to deduce the structural param eters of the standard optim al b
search m odel. This and m any other studies Jack a test of the true nform ational contentof data on
reservation wages how ever. One notable exception is provided by Schm idt and W nkeln ann
(1993), who using a G emm an survey on em ployed and unem ployed individuals and a stationary
b search model, compare the stated reservation wages of the unem ployed to the predicted
reservation w ages of the unem ployed, based on the acoepted w ages of the an ployed. They find
that the tw o types of reservation w ages are consistentw ith each other, In otherw ords thatdata on
reservation w ages are consistentw ith job search theory . W hilem ostprevious studies use data on
the reservation w ages of the unem ployed, w e use reservation w ages of en ployed. Van den Berg
(1992) also uses such data, the m ajpr conclusion from his analysis being thatm oving costs have

a substantal im pacton the reservation w age.



W ork on deserved wages can be found in the b satisfaction literature, where a group of papers
have studiedcom parison effects (see forexam ple, C appelli and Sherer, 1988; C lark and O swald,
1996; Hamem esh 1977; Hampton and Heywood, 1999; Sloane and W illiam s 1996a). Here,
w orkers perceptions of relative or ‘com parison’ Incom e enters their utlity function. hdividual
b satisfaction s therefore not only affected by a w orker’'s own absolute incom e Jevel, butalso
by thelr mcom e relhtive t© som e expected level or com parison group. Hamemesh (1977)
concludes thatm uch of the differential In (dis)satisfaction across w orkers is due to ndividuals’
com parison of their present b with the benchm ark opportunities open t© them . A lthough in
these studies deserved w age is usad as a righthand-side variable and n our analysis as the left=
hand-side variable, thisw ork em phasizes the in portant iInform ational content of this variable.

3. Data

The data used 1 this paper com e from a unigue cross section study of five Scottish Universites:
Aberdeen, Dundee, G lasgow , HeriotW att and St. Andrew s undertaken In 199546. The daa
nhcormporates detailed nform ation on the personal background, w orking history, productivity and

b satisfaction of 878 academ ics, collected by m eans of postal questionnaires® A cadam ic saff
ncludes professors, senior Jecturers and readers, Jecturers and research assisants. The over
w helm Ing advantage of this dataset is its uniqueness and detail. Ttallow s us t© undertake the first
detailed analysis of salary within the UK academ ic profession. Tts com parative disadvantage is
i's cross sectional nature. W e are only able to analyze a snap-shot of the academ ic profession at
one pont in tim e without the ability to conect for selection n and out of the profession. This

restriction is an in portant caveat to our analysis. N evertheless the analysis of the cross sectional
picture htroduces som e Interesting propositions, t© be challenged by future research.

Of the 878 acadan ics from whom mnfom ation was collected, we select fulltime academ ics
(droppng 48 who work part tim ), those paid on the non-clinical scale dropping 51 paid on the
clinical scale) and those acadam ics who are under the age of 64 @ropping 3 Individuals). The
parttm e acadam ics are deleted from our sample as we do not have good inform ation on their
w orking hours, w hich m akes the com parison of their wages to the wages of fulltm e academ ics

 The average regponse rate achieved w as 30% , reasonably high for this type of study .D ata w ere w eighted fornon-
response ata faculty levelby sex allow ing fornon-regponse atthe level of rank by sex.
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problam atic. The acadean ics paid on the clinical scale are dropped due to the difficulty of
Incorporating this additional, higherpaid, scale in ouranalysis. From our original sam plew e also
Joose 106 obsarvations due t© lncom plete data and another 35 observations due t© htractability
of goinal salary point. W e are therefore leftw ith 635 cbsarvations.

The daaset contains formation on an hdividual’s actual, reservation and deserved salary.
A ctual salary is defined as a regpondents’s response o the question W hat is your annual salary,
that is before any deductions for tax, national insurance, pension contributions, union dues and
o on?’. Staff are asked to report this annual salbry together with the paym ent scale of this
ram uneration. A ctual salbry therefore refers to pay received on the university paym ent scale
only, that is, itm akes unlikely any additional salary attracted from consultancy etc. R eservation
salary Is questioned though W hat is the Jow est salary that you w ould acoept In order to m ove
Jobs?’. This question attem pts t© capture them Inim um hcentive required for academ ic m obility,
w hether itbe m obility t© another Job w ithin the academ ic profession, or outside. Fnally deserved
salary form ation is gathered I resoonse t© the queston ‘In your view , what salary do you
deserve o getperannum ?’ and is questioned 1n relation to an individuals’ currentannual salary .

Tn an attem pt to m easure the non-pecuniary advantages of an acadenm ic position, the dataset also
contains deailed nformation on the advantages and dissdvantages of an academ ic Job.
Individuals are asked t© dentify the advantages and disadvantages of an academ ic career relative
to any career altermatives feasible w ith an ndividual’s present qualifications and experience.
Suggested advanteges ncluded the flexioiliy of working timetable, hterestng work, the
opporunity t© travel, a relaxed working environm ent, the opportunity t© teach, geographical
m obility and job security . Suggested disadvantage s included Jess supervision guidance, a closed
environm ent ram oved from the real world, am aller prom otional opportunity, and m ore Iim ited
prom oton path . R espondents answ er questions on advantages or disadvantage w ith ‘yes’ or ‘no’.

The definitons of the varables used In our analysis are given In Tabl 1. Table 2 presents
summ ary Satstcs for our sample. The first colmn In t@ble 1 gives the summ ary satistics for
the fi1ll sample of 635 cbservatons? W e see that the m ajprity of Scottish acadan ics are mak

and are UK citizens. A cadam ics hold on average around 17 years of experience, nearly 10 years

4 D escriptive statistics for the com plete datasetcan be fourd nW ard (1999).
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of which have been spentw ith thelr cumentuniversity . Over 70% of academ ics hold a PhD and
36% are on shortterm contracts.About31% of ouracadean ics are researchers, 34% are lecturers,
21% are senior lecturers or readers and 14%  are professors. The science faculty is largest n

term s of its staff num bers w ithn the five universities — nearly 40% of acadam ic considered saff
w ork here and D undee and G Jaggow are the largest universities, em ploying 26% and 32% ofour
acadam ics regpectively . About one out of five regoondents are evaluated by thelr students as a

gkilled teacher.

Table 2 also presents average statistics on research productivity variables. The average academ ic
has published 20 refereed papers and one book. A s research traditions vary substantially by
scientific field, table 3 presents these statistics broken down by the faculty that the respondent is
w orking In.The table show s that in the A rts ard Social Sciences it is relatively comm on t© w rite
books or chapters in books. On the other hand, the num ber of published papers is on average
substantally higher n Science. The follow Ing analysisw e take the differences betw een scientific
fields o account by ncluding the num ber of books, chapters 1 books, refereed papers, and
grants, divided by their averages of the field in which the respondent is w orking, as explanatory
variables.

Table 4 presents the average actual, reservation and deserved salary statistics for academ ics by
rank. W e obsarve that academ ics across ranks report significantly higher deserved salaries than
they actually receive. Staff reportunderpaym entw ithn their currentposition to the orderof 16%
for researchers, and around 2% for lecturers, senijor lecturers and professors. For researchers
and Jecturers we cbserve that the average reservation salary lies betw een average actual and
desarved. Staff n these grades would therefore accept a salary low er that that they felt they
deserved In order to m ove Jbs. For senior lecturers, readers and professors, how ever, average
reservation salary is higher than deserved. The staff n these grades are therefore Jessm obile and
would need to be raw arded above the salary they believe they desarve In order to m ove pbs.

Table 5 gives a matrix representng the num ber of mdividuals reportng each of the varous
com binations betw een actual, reservation and deserved salary . Polnts to notice from this table are
firstly that the vastm ajprity of respondents report a deserved salary that is greater than that they
actually recefve. The vastm ajpority also reporta reservation salary greater than that they actually
receive. This pattem of reports is perthaps whatw e m ight expectand m ghtbe argued t© hold tue
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for a w der population of w orkers than academ ics. There are tw o Interesting, and arguably m ore
unusual, groups that em erge from  this m atrix how ever: A cadam ics w ith Jow reported deserved

salary, that is ndividuals who report a deserved salary that is either Jower or equal t© their
current salary, and ndividuals wih a Jow reservation salary, that is dividuals who would
accept a salary Jess or equal t© their curtent salary in order to m ove Jobs. Com parison of the
maprty or ‘reference group’ and these Jow deserved and low reservation groups In t@ble 2
revealm ore about the average characteristics of these groups. W e see that individuals w ith a Jow

reservation salary are younger than our reference group — they are m ore likely to be fam ale, in

the Jow er mungs of an academ ic careerand on a shorttem contract. W em ight characterize these
workers as the most likely t© e mobile. Our Jow deserved salary individuals are In contrast
oler, w ith a higher experience and tenure w ith currentem ployer. They have had slightly Jonger
periods outof the Jabourm arket, and are m ore lkely t© bew orking in StAndrew s, n the faculy
of arts or engmeering and less likely to w ork as a lecturer.

Table 6 repors the average response t© questions conceming the relative advantages and
disadvantages of an academ ic career. hteresting w ork and the flexioility of an academ ic career
are the m ost frequently cited advantages of an academ ic career over feasble career altematives.
Prom otion changes and a less structured promotion path are the most frequently cited
disadvantages of academ ia. O ur low reservation academ ics are m ore likely to consider academ &a
as ram oved from the real world. Our Jow deserved academ ics value In particular the w orking

environm ent, nteresting work, the flexibility and opportunity t© teach w ithin an academ ic career
and are less likely to reportprom otion related disadvantages of an academ ic career.

4. Theacadean ic salary scale

In the U K . academ ic sector, all academ ic and research saff up to professorial level are paid
according o a nationally agreed pay scale. Figure 1 presents the 1994/1995 salry scale’
A cadam ics are placed onto a particular spinal pointw ithin a specific scale, such as Lecturer A,
by therr university and then rise autom atically up the rmungs or points of a scale, one point each
vear, untl the maxinum for that scale is reached. An acadam ic w il seek prom otion from one

5 For a part of our sam ple the 1994/1995 scale is relevant scale, while for another part the 1995/1996 scale is the
relevantscale. C om pared to 1994 /1995 scale, the salaries of the 1995/1996 scalew ere increased by 2.7 percent. This

factis taken into accountin ouranalysis.



grade t© the next. A ccelerated progression up the points of a scale or through the grades and
additional salary payments In the form of discretionary awards are possible. There exists
howeveram ininum poitat gomal pont4 for those saff w ith a PhD and am Ininum point for
Individuals aged 27 at soinal point 6. This fram ew ork allow s us t© calculate am lninum gonal
point for each academ ic, on the basis of age, tenure and tim e-outof-labourforce. For nstance,
an acadan ic atage 29 w ith a tenure of 2 years has to be at Jeast In spinalpoint8.

One of the ains of our analysis is t© provide som e visibility into academ ic rew ard through
estim ates of the retums to ndividual productvity . Tn this section w e startw ith the analysis of the
determ nants of academ ic salary . The traditional approach is to apply linear regression t© aw age
equation . H ow ever, this approach ignores the data w e have on academ ic positions, and ignores
the fact that salaries are not contineously distributed. Furtherm ore, a wage equation does not
allow for policy analysis with respect to changes in the wages w ithin salary scales, or w ith
regoect to changes of the salary scale systam  itself. Tn order to @ke account of these problem s,
w e explicitly m odel the UK acadan ic system of salary scales. Stll as a com parison w e report
and discuss w age regression results.

W e obsarve annual salary and paym ent scale, such as LecturerA orB, forall respondents in our
sample. Only 26 regpondents gave their exact somal point on the scale. But as several
respondents gave an annual salary w hich fits exactly t© a certain pointon the salary scale, we can
Hentify a spinal point for an additional 165 resoondents. Since there isno form al spmnal point
system for professors, we m odel the position of a professor as being soal point 28. Table 7

outlnes the distrbution of acadam ics across pay scales. To model the scales and salaries
sin ullaneously, one has to understand that these are outcom es of the sam e underlying process.
A s neither of these tw o kinds of inform ation is perfect, itm akes sense to Incorporate both pieces
of inform ation In a m odel. To recapulate: the data on the salary scales in notperfect as for the
Jargest part of our sam ple we only know the respondents’ academ ic position; the data on the

W ages is notperfectas it clearly contains m easurem entenor.

W e model the spinal points and salary scales as an ordered probit, defining x as a vector of
explnatory variables,  as a parm eter vector, and €° an Individual disturtbance term . The
m ninum sphalpointthatan academ ic can be n is represented by the pointm and the threshold
value T" ,which is determ ned by age, tenure and the tin e being outof the Fb.
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s = T <TI< g <7t

=m if s < T"

N extw e define w; as the natural logarithm of the salary of mdividual i. W e m odel the salaries
accordng to the salary scales of figure 1 w ith a]axywj for the spal ponnts j from 4 t© 27, with
€ ;a ndividual disturbance term , and I(s; = Jj) an indicator finction for being on point J.

(b) wj =140 wI(s=3) + &

N ote thatdue to the fact that our inform ation on soinal points is in perfect - form ost regpondents
we only observe the salary scale - the salaries contain additional mform ation to estm ate the
model. Th case we would know the exact spinal point for all respondents, equation (1b) would

only dentify the variance of the enorterm € ; — which could be interpreted as m easuram ent enror.

Professors are not paid according to the salary scale, and therefore we m odel their salaries
scparately. A s there isam nimum wage for professars, we m odel their w ages w ith a censored
regression model, w ith 3 as a vector of explanatory varibles, y as a param eter vector, and £ as

adisturbance tem .
lc) wjy =z'Y+¢€;
wP =wi ifw; > wit
=wi" fw " = w;

Note that the data on the salaries of the profeswors do not add nform ation t© the m odel of the
somal points, and could be Jeft out of the m odel. A s the salaries of the professors are of nterest
by them selves however, we Ihclude then in our model. For estmation we assume the
disturbance tem s €£gi£1 ) © be ndependent of the explnatory varibles (4,z1), and © be
dentically and Independently trivariate nom ally distrbuted. O urm odel can be hterpreted as an
extended version of the sw itthing regression or the Tobit Type 5 m odel, see Am aemn Iya (1984), n
w hich the sw itthing part of the m odel is replaced by an ordered probit.
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n total, we find that 69 respondents report an annual salary that is below theirm ininum salary.
A lthough several of these cases m ightbe due t© rounding ernrors in salary, 39 respondents report
awage which is n Ine w ith a Jow er somal pomt. O £ these 39 regpondents, 16 regoondents aged

27 or older report a salary that is consistent w ith a pointbelow the m inim al spinal point at age
27. The question is whether this is due t© m easurem ent enror In our background variables, or
w hether these ndividuals really acoepted o Jow a wage. The problam also occurs am ong the
professors - 3 out of 91 professors report a salary that is below the professional mininum of
£31,158 in 1994. So although there is an official m inim um point, it is an open question w hether
it is really effective In practice. For the purpose of ouranalysis, w e estin ate tw o m odels, am odel
with, and a model without restrictions. T the model with restrictions, we exclude the 39

academ ics that are paid on, we armgue, o low a salary point. Results for this analysis are

presented In table 8. 0nly the constent term differs n significance betw een the tw o m odels.

Tablk 8 digplays the estin ation results. W e do not lnclude varables such as having a shorttem
contract and having adm histrative responsibility am ong the explanatory variables, shce we
Judge that they are m ostly a result of the rank that som eone has. This m eans that they cannot be

considered as being exogenous in ourm odel. The m odel reveals som e nteresting results. First,
w e find evidence for som e deregulation of established pay and prom otion sttuctures; w e find that
n HerotW att University and in the social sciences academ ics are put on significantly higher
sonalponnts. This is n Inew ith M dVabb and W ass (1997), although contrary t© theirresultswe
find no significant difference h rewards to full time academ ics across gender. Second,
progression along goinal ponts is ddven alnm ost solely by dividual productvity variables. W e

reveal a positive rew ard t© experience, num ber of books published, num ber of refereed papers

published, num ber of grants awarded and high teaching aijjQ/6. Thid, we find evidence of

negative effects to career breaks, possbly due t© the depreciation effects of career breaks as

subject specific skills and know Jedge becom e cbhsolete.

Our results are In contrast t© most of the earlier literature on the gender wage-gap i the
acadam ic Jabour m arket since the genderdumm vy is significant at all conventional significance
Jevels. The reason for this contrasting result m ight be the fact thatwe are able to conrect for

*We recognize that there m ight be som e causal effect the otherw ay around - from salary to productivity . N one of
the papers on this topicm entions this potential problem .A nd also w ith ourdata athand w e seeno w ay to correct for
this endogeneity .
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productivity . Excluding the productvity varables (oooks, chapters, papers, grants, having PhD ,
and teaching skills) from our analysis reveals a significant gender wage-gap at a 10 percent
significance Jevel. M ost nterestng I this respect is the variable out-of-Hbour-force. N ot only
are waomen more lkely to have had a outof-lEbour-force spell (n our sample 40 percent of
wam en agamnst 10 percent of m en), if they have had such a goell the duration is also longer (n
our sample 2 5 years on average forwom en against1 5 years on average form en). lhcluding an
nteraction temm betw een gender and the out-of-labour—force tin e variable reveals thatm en are
not ‘punished’ significantly differently for such spells to wom en. The variables experience and
tenure do not inclide the outof-labour-force tim e, 0 the results indicate thatm others, and also
fathers, who decide to take m atemity leave are disadvantaged in the academ ic JHbour m arket.
M cDow ell (1982) argues that durability of know Jedge differs significantly per research field. W e
tested his hypothesis by hteractng the out-of-lbour-force variable w ith the faculyy variables.
W e find how everno significant differences betw een the fields of research, w hich m ghtbe due t©
the fact that the num ber of cbsarvations is am all for such a detailed analysis.

Ourm odel of professorial pay is nteresting I thatnone of the explanatory variables inclided in
the m odel are significant. This suggests that once the position of professor has been attained
factors such as experience, publication record and teaching skills are no longer in portant to
raw ard. Instead one m ight argue that factors such as negotiation kill, outside offers and costs of
moving may be inporant determ nants of professorial pay, which are not captured w ithin our
m odel. This result is n lne w ith Bain bridge and Sinpson (1996), who find very few significant
varables In theirm odel of the financial ram uneration of vice chancellors and principals at UK
higher institutions, and nstead establish an idea of a ‘going rate’ for vice-chancellors.

Appendix B presents sim ulations w ith regpect t© productivity and genderrelated issues for two
reference acadanm ics. A lthough the variables on research productivity is highly significant in our
m odel, the size of thelr in pact tums out t© e m odest. Ram arkle is the In pact of teaching skills,
for the expected salary the rew ard t© good teaching skills equals the reward t© 12 t© 15 refereed
papers! An explnation for this effect m ight be that our teaching skill varable picks up other
skills, such as presentation skills. A Iso ram arkeble is the In pact of acuof-Hoour-force tim e; In
expected salary a one-year spell has to be com pensated w ith 4 t© 5 refereed papers. A Ithough the
gendervariable it=elf is not significant, our sin ulations show that the in pact of genderselated
Jssues m ight be considerable. Changing ourm ale reference academ ics w ithout an outof-labour-
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force spell nto a wam an w ith a one year out-of-labour-tm e spell decreases, ceterds pardous, the
expected salary by 2 8 t© 3 8 percent.

As a comparson of our results, we aleo mn a human capial regression of salary against
Individual characteristics. The detailed results of this are discussed in appendix C . The main
finding is that the overall conclusions from this exercise are very much I lne w ith the results
from our spihalpointand salary scale m odel.

5.R eservation and deserved salary

In this section we investigate the underlying determ nants of academ ics’ reservation and
deserved salary . ITn doing o w e hoped t© determ ne those academ icsm ostatrisk from being Jost
to the profession . A lthough m obility in itself is not a bad thing for academ ics, one would hope
that the profession is able t© retain the best and m ost productive academ ics. W e define W ; asan
academ ic’s actual annual salary, Wi as hisher reservation salary, and W;® as hisher deserved
slry. % is a vector of explnatory varisbles, § a param eter vector, and €; an individual
distutrbance term . W e assum e actual salary t© be exogenous, and we analyse the deviation of
reservation and deserved salary from actual salary using seem ngly unrelated regression :

Qa) 100 W f-W;)/W; =xP +e"

Cb) 100 0 L-Ww;) /Wy = %P+ el

W e regress the percentage deviation of reservation and deserved salary from actual salary on the
sam e set of explanatory variables utilised In section 4. One could also argue that nornpecuniary
advantages and disadvantages of the job may be inportant in the determ nation of reservation
and deserved w ages. This Inform ation is therefore also included as a seres of dunm y varables.
R esults are presented In table 9. The significance of the conelation coefficient suggests that there
are unobserved varables that determ inate both academ ic’s reservation and deserved salary .

C onsidering reservation w ages first, w e see that ceteris pardbus the I pact  salary is ushaped
with them lnimum atthe top of the Lecturer B scale w ith an annual salary of £26 574 . A Ithough
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hardly significant, experience is nshaped with the maximum at2 3 years of experience. The
Insignificant results on the productivity variables n @ble 9 provide a neutral ansver t© our
question conceming w hether academ ia can rean its m ost productive saff. Tk appears that good
academ ics are at Jeast not setting Jow reservation wages for tham selves in order to leave the
profession. On the other hand, this is also tue of the less productive academ ics. A surprsing
result is the inpact of the num ber of chapters, which has a significantly negative inpact! Tn
com bination w ith the msignificant in pact of the num ber of chapters n the salary scalem odel, a
reasonable explanation seam s t© be that publishing chapters in books is under+valued in Britsh
academ la. Fnally we find only weakly significant inpacts of the non-pecuniary factors of
geographical mobility and being rmmoved from raliy. Overall, thersfore, pecuniary
considerations dom nate the determ ination of acadam ic’s reservation w age.

Tuming to the results for deserved salary again reveals a seniority effect of higherw ages on the
percentage deviation of deserved salary from actual salary. This tine the inpact of wages is

Tsignificent but the m ninun pomnt of the wage-squared fincton lies at £38 571 — within the
professorial grade. The effect of experience is significant and nshaped w ith them axinum atan

experience of 23 years. Those with less experience are ncreasingly discontented with their
appointed salary point. A fematively, this resultm ay reflecta selection effect. Those w ith a Jotof
experience w itht the profession may be those who have achieved thelr bestm atch. Staff w ith
Jess experience m ay not yet have done =0, and it is possible that som e of these less satisfied

ndividuals Jeave the profession. The ‘conect’ hterpretation m ay also dependenton the reference
group referred to by the respondentw ithin the assesam entof deserwved salary . For young, m ore
recently qualified academ ics the relevant reference group m ay e m ore likely t© be other young

w orkers, Including those w orking In the private sector who hold a com parative w age advantage.
On the other hand, older academ ics holding m ainly specialised hum an capial may com pare

than selvesw ith thefrpeers w ithin the profession.

A Iso striking w ithn this analysis are the results on the skilled teachervariable, the size of which
is considerable at 6.7 percent. Thus, although we find evidence of a significant reward t©
teaching <kill in the analysis of actual salary, this rmward is msufficient n the eyes of the
acadam ics them selves. W e find no evidence of acadam ics perceiving penalties t© tin e out of
Jabour force. The effect of this variable on deserved wage is significant. Finally, the results
conceming the dis-)advantages of academ ia dentify m ore about the grievances of our m ost
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dissatisfied academ ics than any evidence of positive com pensating effects. D issatisfacton w ith
prom otional progoects increases deserved salary dem ands substantially . This result suggests the
hterdependence between salary and position within the formal academ ic reward system .
Peroeptions of academ ia as being ram oved from the real w orld reduces deserved salary .

6. Conclusion.

O ur analysis of actual, reservation and deserved salary w ithin the UK academ ic profession has
uncovered a number of nterestng effects. Firstly, our results outlne the importence of
publication, grant receipt and teaching <kill in attracting financial rew ard w ithin the cunrent
paym ent systam . W ih the nclusion of the salary fram ework nto analysis the relationship
betw een productivity and mdividual rew ard is reinhforced. O ur m odel therefore provides som e
evidence t© ease concems that the curment reward system does not adequately recognise
Individual productivity . Pethaps surprising n this respect is the im portance of twaching skills,
which are revealed t© have a sizable in pact on pay In our sin ulations. Secondly, we find som e
suggestion of a negative rew ard to tim e out of the profession - career breaks canry an associated
penalty, perhaps due to depreciation effects as subject specific skills and know Jedge becom e
obsolete. Sin ulations show that this effect is sizable; the salary loss associated w ith a one-year
out-of-Hoour-force gpell would require com pensation equivalent to 4 t© 5 additional refereed
papers. Third, none of the explnatory variables included In our m odel of professorial pay are
significant. This suggests that once the position of professor has been attained factors such as
experience, publication record and teaching skills are no longer in portant to rew ard. hstead
factors such as negotiation <kill, outside offers and costs of moving may be inportant

determ nants of professorial pay .

Analysis of deserved and reservation salary suggests that controlling for ndividual
characteristics, lecturers hold the Jow est reservation salaries In relation to their cunent salary
Jevel. The Profession is therefore m ostatrisk from Joosing its youngest staff — presum ably those
who w illalso find iteasiest o attract b offers from outside academ a. W e find thathighly paid
professors are m ost at ease w ith their salary position . Th contrast, Jow er ing academ ics are the

Jeast content. Analysis also reveals som e evidence of dissatisfaction w ith actual pay for those
w ith high teaching ability.
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SALARY SCALES 1994/1995
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Table1l: listofvariables

Name Defnibn
hdiidualchar.
G ender =1limak,=0 iffemak
C iizen ~ 1 IfUK ciizen, = 0 otherw ke
Job char.
Experence LenghttotalBbourm arketexperence, m easured 1 yeajs1
Job tenure Lenghtoftin e w ih cumentem pbyer, m easured h years’
Tine-out Lenghtoftin e outof Bbour force, m easured i years
Shorttem ~ 1 iffcontractfor3 orkss years, = 0 otherw ise
) -
R esearcher ~ 1 fresearcher, = 0 otherw e
Lecturer = 1 fkcturerA orkcturerB, = 0 othemw ke

Sen Lec.Reader
Professor
Uniersiy
Facu

Llcat
Books
Chapters
Papers
Other
G mnts
Havihg PhD
Teach skill
Advantages
Envionm ent
Thterestihng work
R esponsbiliy
Job Security
Flexbilty
Travelng
M obiliy
Teachhg
D ksadvantages
Superwsibn
Prom . Chances
Prom . Path
Realty

= 1 ffsenbrecturerorreader, = 0 othew ke

~ 1 ifprofessor, = 0 othemw ke

Dumm Es forthe five unversites from which the data are sam pkd from
Dumm Es orthe fire aculies from which the data are sam pkd from

Totalnum berofbooks published
Totalnum berofchapters published n books
Totalnum berofrefereed publcatons published

Totalnum berofgrants receied

~ 1 ffhoHs a PhD, = 0 othemw &e

= 1 fskiled teacher (pased on students evaliatbns), = 0 othemw e
Advantages ofpres entcareerover feasbk alematies accordng o respondents ophibn
~ 1 ffrelxed workhg envionm ent & an advantage, = 0 otherw e

~ 1 fnteresthg work & an advantage, = 0 otherw e

~ 1 ifopporuniy to hoX responsbilty & an advantage, = 0 othemw ke
=1 ifpb safety & an advantage, = 0 otherw e

~ 1 iffexbl workhg tin etabk & an advantage, = 0 otherw se

~ 1 ffopportuniy to travels an advantage, = 0 othemw e

~ 1 iffgeographialm obilty & an advantage, = 0 othemw e

~ 1 fopporuniy to teach & an advantage, = 0 othew ke

D sadvantages ofpresentcareerover feasbk alematies accordig to responden t's ophion

~ 1 fss superwsbn B a dsadvantage, = 0 othemw e
~ 1 ffsm aleropporuniy Orprom otbn & a dsadvantage, = 0 otherw e
~ 1 ifm ore In ied prom oton path & a dsadvantage, = 0 otherw e

~= 1 ifrem ovalfrom realword & a dsadvantage, = 0 otherw e

T experence and tenure do nothclide the tin e beig outofthe hbour brce.

19



Table2: sam ple statdstics

Fullsam pk R eference group Low res.wage Low des.W age
wisw,w >w wi<=w wi<=w
(635 obs.) (282 obs.) (175 obs.) 97 obs.)

hdidualchar.
Age 29 0213 0202 030: 0216
Age 30-39 0312 0319 0367 0247
Age 4049 0265 0270 0 24c 0289
Age 50- 0211 0209 0.091 0247
G ender 0691 0.734 0.611 0.701
C Izen 0.882 02862 0.90: 0928
Job char.
Experence 16731 (10.854) 16668 (10379) 1324 (9978) 17856 (11.150)
Job enure 9.700 ©9997) 9790 (10.052) 6.864 (7.696) 10.077 (10473)
Tine-out 0422 1.646) 0341 (1302) 0471 (1457) 0672 (2.869)
Shorttem 0361 0323 0571 0351

] .
Researcher 0312 0284 0474 0351
Lecturer 0340 0355 032¢ 0206
Sen Lec.Reader 0205 0202 0114 0258
Professor 0143 0160 0.08¢ 0186
Uniersity
Aberdeen 0162 0167 0.12C 0103
Dundee 0260 0241 0262 0299
HerbtW atts 0.068 0078 0.06¢ 0.041
StAndrews 0192 0184 0222 0237
G hsgow 0318 0330 0.32¢ 0320
Faculy
Ans 0170 0131 0.16¢ 0237
Engheer 0139 0145 0.08¢ 0175
M edthe 0143 0160 0.154 0144
ScEnce 0387 0404 0457 0320
Soc scEnce 0161 0160 0.137 0124

Llcat
Books 1074 2 418) 1043 2 559) 078z (2.122) 1051 (1.856)
Chapters 2805 6 515) 2691 @4 982) 1800 (3.883) 2278 @4 361)
Papers 20109 (28292) 20411 (5.966) 14720 (28317) 20422 (30367)
Other
G mants 4951 ©8151) 5557 8.069) 3585 (7309) 4463 (8.713)
Havihg PhD 0.728 0.748 0.70¢ 0.701
Teach skill 0198 0209 0.14¢ 0175

Note: the firstcolm n presents the statistcs ofthe fullsam pk, the second colim n represents the statistcs ofthe reference group
both reseraton sakryw “and desered sahryw * are hrgerthan the actualsakry w).Between parentheses the standard
devatons.
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Table 3 : research productivity statistics

num ber
Faculy ofobs. age books chapters papers grants
Ans 107 4573 (9.84; 228 339) 3.89 (522) 13.03 (15.89) 254 @4 49)
Engheer 88 39.00 (1049 028 0.80) 205 (1090) 1668 (24 26) 448 6.57)
M edthe 91 36.85 (913, 046 (111) 222 @ 51) 1968 (2627) 612 (10.86)
ScEnce 246 3942 (10 50; 0.60 138) 213 (5.06) 2650 (34 58) 613 ©939)
SocScknce 103 40 80 (10 35 2.17 3.74) 449 6.74) 1550 (2340) 402 (5.28)

Note:Standard deviatons betw een parentheses.

Table 4 : salary statistics

num berof Actual Resewatbn Deserwed
observatons sabry sabry sabry
Researcher 162 1724 (2.66) 18.04 (5.02) 1997 @457
Lecturer 154 2220 3.55) 2536 (733) 26 .85 (5.53)
Sen LecR eader 84 29 98 (1.83) 37.02 (1143) 3563 (511
Professor 66 3730 “4.01) 4756 (1896) 44 61 847,

Note: onl observatons wih actual, resewaton, and deserved sabry observed are nclided. Sakry 11 1,000 BP per year, and
com parabk to the 1994/1995 sabhry scak. Standard devatbns betw een parentheses.

Table5: observations on salary

wm Bshg wi<w wi=w wi>w Total
w 'm Bshg 34 8 20 53 115
wi<w 11 18 17 76 122
wi=w 6 3 5 39 53
w>w 37 5 21 282 345
Total 88 34 63 450 635

Table 6: dis-)advantages statistics

Fullsam pk Reference group Low res.wage Low des.wage
wSw 2w Sw? w<=w ? w Y<=w ®

(635 obs.) (282 obs.) (L75 obs.) 97 obs.)
Advantages
Envionm ent 0516 0475 0.548 0.598
hteresthgwork 0.885 0922 0.817 0.928
Responsbiliy 0403 0422 0326 0381
Job Securty 0313 0305 0269 0278
FEexbilty 0.789 0805 0.783 0.814
Travelhg 0529 0589 0497 0526
M obiliy 0.100 0106 0.126 0113
Teachhg 0498 0493 0451 0536
Disadv.
Superwsbn 0.081 0.064 0131 0.103
Prom . Chances 0457 0532 0463 0299
Prom . Path 0469 0514 0497 0278
Realty 0170 0128 0.280 0237

Note: the fistcolim n presents the statistics ofthe ullsam pk, the second colim n represents the statstes ofthe reference group
both resewaton sahryw “and desered sahryw dare hgerthan the actualsabry w).Between parentheses the standarxd

devatons.
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Table 7: cbsarvations on sphhalpointsand salary scales

Sphalpont Academ T saff Research saff

4 (3 obs.) Grade IB
5 (12 obs.) Poits 4-6
6 (18 obs.) 26 obs.)
7 © obs.) LecturerA
8 9 obs.) Poits 5-11 Gmade IA
9 (14 obs.) (58 obs.) Ponts 4 -13
10 (7 obs.) (77 obs.)
11 (11 obs.)
12 O obs.)
13 (L0 obs.)
14 (2 obs.)
15 (7 obs.) LecturerB Gmde I
16 B obs.) Ponts 1222 Ponts 1122
17 (6 obs.) 88 obs.) (13 obs.)
18 (L8 obs.)
20 (L1 obs.)
21 (7 obs.)
22 B obs.)
23 (2 obs.) Sen Lec.Reader Gmade I
24 (L5 obs.) Poits 2027 Pohts 1727
25 B obs.) B89 obs.) @ obs.)
26 @ obs.)
27 B obs.)

Professor

91 obs.)
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Table 8: E stim ation results on spinalpointand salary scale

M odelw thoutrestrictons M odelw ih restrictbns

SphalPohnt In Sahyy Prof) SphalPont Ln Sahry Prof)

Par se. par se. par. se par. s.e
Idiiiualchar
hitercept 04076 03799) 10597 **+*(01312) 04523 (05174) 105917 **(0.1085)
Sex 01109 (0.1385) 01362 01794)
C izen 01266 01763) 02781 (02313)
Job Char.
Experince 01929 **(0.0271) 02405 **(0.0345)
Experience?/10 -0.0274 **(0.0068) -0.0358 **(0.0081)
Tenure 00201 0.0268) 0.0036 (0.0058) -0.0288 (0.0323) 00038 (0.0056)
Tenure?/10 -0.0054 (0.0086) -0.0018 0.0017) 0.0075 (0.0100) -0.0018 0.0017)
Tine-out -00952 **(0.0351) -01201 **(0.0485)
Uniersity
Aberdeen 01704 01768) 0.0188 (0.0446) 01981 (02030) -0.0194 0.0437)
Dundee 0.0445 01526) 0.0044 (0.0575) 0.0899 (01962) -0.0054 (0.0565)
HerbtW atts 05524 **(02579) 0.0614 (0.0587) 06011 *(02973) -0.0607 0.0574)
StAndrews -0.0655 ©01709) 0.0612 (0.0460) -0.0395 (02109) 00621 (0.0451)
Faculy
Ans 01021 01749) 0.0102 (0.0487) 01064 (02052) -00112 0.0478)
Engheer -02895 (01905) 0.0470 (0.0578) 03974 (02423) 0.0502 0.0567)
M edthe -0.0207 (01904) 0.0768 0.0613) -0.0758 (02362) 00076 0.0602)
Soc Scknce 03611 **(0.1859) 0.0143 (0.0505) 03070 (02224) -00131 (0.0485)
Publicatbns
Books /average by fac. 01165 **(0.0369) 0.0060 (0.0059) 01223 **(0.0397) -0.0056 (0.0059)
Chapt. /average by fac. -0.0216 (0.0254) -0.0048 (0.0055) -0.0240 0.0268) -0.0050 (0.0054)
Papers /average by fac. 03614 **(0.0747) 0.0009 (0.0114) 03933 **(0.0815) 0.0008 (0.0108)
O ther
G rants /average by fac. 01333 **(0.0462) 0.0064 (0.0101) 01616 **(0.0502) 0.0060 (0.0100)
Havihg PhD 02323 (01423) -0.0434 (0.0441) -0.0279 (01788) -0.0390 (0.0414)
Teach skill 03229 *(01527) 0.0384 (0.0359) 03208 *(041717) 00374 (0.0351)
Ditr.pamm eters
Standard dev. 00728 0.0047) 0.0928 (0.0122) 00721 (0.0047) 0.0908 (0.0116)
Conehtbn -05043 ©0.0717) 0.0213 (0.5083) 04487 (0.0896) 02134 04729)
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Table 9: E stm ation results on reservation and desired salary

Resewatbn sahry

Desered sabry

100 W™ )M 100 67 “ )W

par. se. par. se.
Thdiiiualchar.
htercept 46 0216 (19 8374) 28.7897 **%(11.0619)
G ender 0.7159 (3.4582) 05066 (19284)
C izen 2.6702 @ 2539) 0.1478 23721)
Job char,
W /0,000) 372322 (15 6570) -13 5078 8.7308)
W /10,000)2 7.0052 ***(25820) 1.7516 (14398)
Experence 11957 *(0.6868) 0.7518 **(03830)
Experence?10 02621 0.1767) 01577 0.0985)
Tenure 03020 0.6604) 0.0478 03683)
Tenure?10 0.1234 02139) 0.0452 021193)
Tine-out -1.0188 (1.0803) 0.7616 0.6024)
Uniesiy
Aberdeen 15043 @4 4223) 21708 2 4660)
Dundee 1.0357 (3.7018) 2.0651 2.0642)
HerbtW atts 0.0763 (5.9366) 0.8174 33104)
StAndrew s 40506 @.0109) 02100 (2 2366)
Faculy
Ans -6.7891 @4 3780) 33358 2 4413)
Engheer 53442 @ 6596) 12326 (2.5983)
M edthe 0.5462 @ 3939) 1.0640 2 4502)
Soc Scknce 0.8213 @4 4326) -1.9342 24717)

blcat

Books /average by fac. 06081 (0.7685) 0.0474 04286)
Chapt. /average by fac. 2.0800 **(0.9370) 09156 *(0.5225)
Papers /average by fac. 22234 14724) 0.9480 0.8210)
O ther
G rant/average by fac. -1.1425 (12726) 03022 0.7097)
Havihg PhD 12046 (34186) 34236 *(1.9063)
Teach skill 19112 (3.7400) 6.6908 **(2.0855)
Advantages
Envionm ent 02705 29771) 13194 (1.6601)
hteresthgw ork 5.9962 @.:7202) 09330 2.6321)
Responsbitty 23727 (3.0073) 24883 (1.6769)
Job Securty 0.0771 (3.3258) 0.7457 (1.8545)
FEexbilty 52465 (3.7554) -1.4879 (2.0941)
Travelhg 4.0951 (2 9156) 02794 (1.6258)
M obily 8.1788 *@4 4352) 0.1649 24732)
Teachhg 1.0688 (3.0293) 22623 1.6892)
D sadvantages
Supervisbn 77305 @4 9172) 31455 (2.7420)
Prom . Chances 31738 3.1769) 40241 **(1.7715)
Prom . Path 2.9296 (3.0845) 34224 **(1.7200)
Realty -6 .5586 *(3.6697) 46591 **Q2.0463)

Conehton coeff.

02664**




Appendix A : Estm ation of splhalpointand salary scalem odel

W e model the soal ponnts and salary scales as an ordered probit. D efine x; as a vector of
explnatry varibles, f as a parmam eter vector, and €° an individual disturbence term . The
minimum spal pont thatan academ ic can be n is represented by the pontm and the treshold
value T" , which is determ ned by age, tenure and the tim e being outof the Pb.

(la) s =x'B+ef’
st =3 T <TI< g <TH
=m if s <T"

Next define w; as the natural Jogarithm of the salary of ndividual i. W e m odel the salares
according to the salary scales of figure 1 with saJa:cywjﬁ)rthescal%jﬁ@m 4 t©27,wih €;a
hdividual disturbance term , and I(s; = Jj) an indicator finction forbeing n scale j.

(o) wi =407 WIls=3) + &

N ote thatdue t© the fact that our inform ation on spinal points is In perfect — form ost respondents

we only observe the salary scale - the salares contain additional inform ation to estim ate the
model. h case we would know the exact spinal point for all regpondents, equation (1b) would

only dentify the variance of the enorterm € ; — which could be interpreted as m easuram ent enor.

Professors are not paid according to the salary scale, and therefore we m odel their salaries
Separately. A s there is am Ininum wage for professors, w e m odel their w ages w ith a censored
regression m odel, w ith 7 as a vector of explanatory varisbles, Y as a param eter vector, and €5 as
adisturbance tem .

o) wi =zy+e;
wP  o=wy fws >w
=wi' o & = wy
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N ote that the data on the salares of the professors do actually not add mform ation t© the m odel
of the sphal ponts, and could be Jeftoutof the m odel. A s the salary equation of the professors is
hteresting n itself, we clude it in ourm odel. For estm ation w e assum e that the disturbance
term s ¢ °83£5 ) o be Independent of the explanatory variables &,z:) and to be dentially and
Ihdependently trivariate nom ally distrdbuted. Our model can be ntermpreted as an extended
version of the sw itthing regression or the TobitType 5 model, see Am In iya (1984), n which the
sw itthing part of the m odel is replaced by an ordered probit. A s from the data it is not clear
w hether the restrictions on the scales and the professional salaries hold in practice, we decide ©
estin ate one m odel w ithout restrictions, and one m odel w ith restrictions. W e first discuss the

estim ation of the m odelw ithout the restrictions.

M odelw ithoutrestrictions
The likelihood contrbution foran academ ic 1in scale jand wage w; is:

P(s=3,w;) = P(s{=T",wi)-P(s'=T,wi)
= [P(si'= T |wi)-P(s'= T|wi) 1P tws)

w ith fornonprofessors (27):
P(s =T |wi) = F(@-xB- A Wwi-w)) /v(-?3)

P s) = £( wi-w)/s)

and forprofessors (F=28):
P(s =T |w;) = F(@-%xPB- (/) wi-zy)) /v(I-22))

P 1) = f( wi-zY)E)
N ote that the standard deviation of €5 is set to one. Note alwo that for this m odel the conelation

et emn the enor-term s of the w ages for the non-professors and professors is not dentified. For
a com parable result, see the Tobit Type 5 modelof Am an iya (1984).
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M odelw ith restrictions

The likelthood contrbution fora nonprofessor iin scale jand wage w; is:

P(s=jw;|s=m ) = P(s=jwi) /P(s=m ) (Fm)

A s the nom mator is the same as for the m odel w ithout restrictions, the derivation of the

Iikellhood contrbution is furthem ore staightforward. For estimation we deleted the 39
hdividualsw ith km from the data. The likelihood contribution fora professor iw ith wage w ; is:

P(s=28,wi|s=m , wi=wi') = P(sF28,w;i) /P (s=m ,wi=wi" )

Agan the nom hator is the sam e as for the m odel w ithout restrictions. For 3 professors w ith a
reported salary below the professional m ninum , we set he salary equal t© this professional
minimum . Note that for this model the conelation between the nonprofessional and the
professional wage is dentfied. Stll the maxinum lkelhood procedure (f GAUSS) has
problan s to optm ise the likelhood with respect to this param eter. A s this param eter is only
dentified on the basis of the data on the professors, and them nin um scale restriction is of little
In portance for the professors, this isnota surprise. W e setthis conelation equal t© zero.

Appendix B : Sin ulation resuls

This appendix discusses the sim ulations of our salary scale m odel. For the salary scalem odelw e
present the results for the m odel w ith restrictions. R esults should therefore be interpreted as an
upper bound, shce the m odel is bassd on a sam ple excluding certain academ ics (see discussion
follow Ing equation 1c, section 4). A s reference acadam ics we choose tw o academ ics In social
sciences; one acadam ic w ith characteristics close to the average Jecturer, and one academ ic w ith
characteristics close t© the average senior lecturerfeader. Tables Bl and B 2 present the
characteristics of these reference acadan ics. Th our sin ulation we do not restrict outcom es t©
particular soinal points, but allow them instead to vary. Besides calculating he probabilities
according to differing somal points and the resultng expected w age for the reference academ ics,
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we alo calculate the mpact on salary of an additdonal book, chapter, paper, grant, teaching

skills, 1 year outof-labourforce, gender, and genderplus 1 year out-of-Ebour-force.

W e firstdiscuss the sin ulation of the reference acadam ics n tblesB 1 and B 2.Tablke Bl show s
a lotof probability m ass at sonal ponnts 11 and 18, w hich m ost likely represents clustering at the
top of the lectirer A and Jecturer B scales as ndividuals w ait for prom otion t© the next salary
scale. W e alo find a high mass 1n points 12, 13 and 20. T table B 2 the wlevant high m ass
pomnts are 18, 20, 24 and being a professor. The predicted salaries seem I line with whatm ight
e expectad on the basis of the actual salaries In the data.

A lthough the varables on research productivity w ere highly significant In ourm odel, the size of
their in pact is m odest In our sin ulatons. An additional published book ncreases the expectad
wage by 0.7 t© 08 percent, whilke an additional published paper increases the expected wage by
03 t© 0 4 percent. A stonishing in this regpect is the in pactof teaching skills, a change t© having
good teaching skills ncreases the expected salary by 4 1 t© 6 2 percent. For our second reference
acadam ic this change increases the probability of being professor from 151 to 23 8 percent. An
explanation for this large effect is that the teaching skill variable also picks up other skills, like
presentation skills. A lso Jarge is the inpact of an out-of-the-lHoour—force goell, a one-year spell
decreases the expected salary by 1 3 t© 1 8 percent. A lthough gender itself w as not significant n
our model, the sinulations shows that the Impact of genderselated issues m ight be
considerabele. Changing our m ale reference acadam ics w ithout an ocut-of-labour-force spell nto
waoman w ith a one year out-of-Hoour—force soell decreases, ceterds paribus, the expected salary

by 2 8 to 3 8 percent.
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TableB 1:sim ulations on hdividual and productivity characteristics (1)

reference M ak cizen, 36 years, 12 years experence, 4 years tenure, no tn e -out-of-bbour-force
academ t 1 = 1 book, 2 chapters, 6 papers, 2 grants, PhD , no teachihg skils
Scak ref. +1book +1chapt. +lpaper +1gmnt +tthsk. +1outof woman +1 outef
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 426 3.99 429 414 407 2385 487 495 561
11 1389 1317 1395 1356 1338 1003 1544 1565 1724
12 1038 10.00 1041 1021 1011 818 1116 1127 1201
13 1585 1551 15.88 15.70 1561 1363 16 .50 1658 1712
14 206 2.03 206 205 2.04 138 210 210 212
15 744 739 744 742 741 7.00 749 749 748
16 328 328 327 328 328 319 325 325 320
17 762 7.67 761 7.64 766 772 745 743 721
18 14 34 14 67 14 31 14 50 1458 1589 1359 1348 12 66
20 1010 1056 10.06 1031 1043 12 67 913 9.00 807
21 403 429 401 415 422 562 350 344 296
22 145 156 144 150 153 215 123 121 102
23 061 0.66 0.61 0.63 065 093 051 050 042
24 321 352 318 335 343 526 263 255 207
25 073 081 0.72 0.77 079 135 057 055 042
26 020 022 019 021 021 039 015 014 011
27 010 011 010 011 011 020 0.08 0.07 005
Prof. 047 054 046 050 052 106 034 033 023
Sahwy
1 £1,000 2326 2342 2325 2333 2337 2421 22 95 2291 22 62
Devatbon
Percent 0.00 0.65 -0.06 030 047 405 -134 -151 2176
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TableB 2: sim ulations on individualand productivity characteristics )

Reference

academ £ 2 =

malk cizen, 48 years, 24 years experence, 16 years tenure, no tin e -out-of-bbour-force

2 books, 4 chapters, 16 papers, 6 grants, PhD , no teachig skills

scak ref. +1book +1chapt. +lpaper +1lgrant +tchsk +1outof woman +1 outof
4 0.00 0.00 0.00 0.00 000 0.0C 0.00 000 0.00
5 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.00
8 000 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
11 117 103 119 111 107 055 152 157 201
12 136 122 138 129 126 0.69 171 176 218
13 325 296 328 312 304 181 395 405 485
14 056 052 057 054 053 033 0.67 069 0.80
15 239 221 241 231 226 145 2.82 288 333
16 127 1.18 127 122 120 0.80 147 150 171
17 360 336 362 349 343 235 411 418 471
18 1073 1020 10.78 1049 1035 7.70 1185 1200 13.05
20 1428 13 .87 14 32 14 .09 1399 1162 15.05 1514 15.72
21 965 954 9 .66 9.60 958 8.69 9.79 930 9.80
22 468 468 468 468 468 4 46 4 .65 464 454
23 227 228 227 227 228 222 223 222 215
24 17 85 18.18 17 82 18.01 18.09 19.04 17.00 16 88 15 .84
25 750 780 747 764 771 899 6.83 674 6.05
26 272 285 2.70 2.78 282 345 242 238 210
27 159 1.68 158 163 165 2.07 140 138 120
Pmoof 1512 16 46 14 .99 1571 16 .06 23.77 1251 12218 996
Sahry
1 £1,000 2934 29 57 2931 2945 2953 31.14 28 81 2874 2822
L
Percent 000 081 010 039 064 616 -1.81 205 -3.82
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Appendix C : C om parable w age regressions

Tn this appendix w e calculate straightforw ard w age regression t© com pare then t© the results of
our spinal point and salary scale model. Define w; as the natural logarittm of the salary of
ndividual i, x; as a vector of explnatory varisbles, P as a param eter vector, and €1’ asan

B1) wi = %P+ el

The OLS results are given n @ble C 1. W e consider salary determ nation of our fiall sample of
academ ics, of acadam ics excluding professors and of professors only . N ote that the results of the
Jast tw o regressions should be interpreted w ith care, as selection effectsplay a role.

For the full sam ple w e reveal an hisignificant rew ard to m ale academ ics above fam ale. A s for the
salary scale m odel, excluding the productivity variables from the analysis reveals a significant
genderw age gap ata one percent significance level. Experience is positively rew arded and soells
outside the Jabourm arkethave a significantly negative effect on acadeam ic salaries. A cadam ics In
HerlotW att experience a significant salary advantege rehtive t© the excluded university
G lasgow . Resuls reveal significantly positive rewards to productvity variables such as the
num ber of books and papers published, grants aw arded and high teaching ability. O verall the
conclusions are in line w ith the results from the salary scalem odel.

Comparison of these results with those of academ ics excluding professors reveals sim ilar
pattems, although the reward to tenure is now significant. A s sated 1 the begining of this
paragraph, the results should be taken w ith care as selection effects m ightplay am ajprrole here.
For acadam ics w ith m uch experience, tenure, and publications, becom Ing professor is a likely
event. As the professors are excluded, the Inpact of these variables might be biased
considerably. The sam e holds for the regression on the wages of the professors. Notice the
negative Inpact of the number of books wrtten, and also the n-chaped effect of tenure is
negative after 8 years. A lthough this result is in lne w ith Ransom (1993 ), itdoes not seem very
reasonable to draw  strong conclusions on the basis of these results.
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TableC 1: Estn ation results ofw age regressions

Fullsampk Exclid.Professors Professors only

(635 obs.) (544 obs.) 91 obs.)

par. s.e par. se. par. se.

Sirdualc
htercept 95323 **(0.0270) 95565  ***(0.0236) 104829  **(0.1708)
G ender 0.0243 (0.0149) 0.0010 0.0127) -0.0637 0.0827)
C izen 0.0263 0.0190) 0.0094 (0.0161) -0.0229 0.0643)
Job char.
Experience 00329 **(0.0025) 0.0267 ***%(0.0023) 0.0057 (0.0093)
Experence?/10 0.0045 **(0.0006) -0.0039 **%(0.0006) 0.0001 (0.0016)
Tenure 0.0029 0.0027) 00122 **%(0.0026) 0.0043 0.0042)
Tenure?10 0.0011 0.0009) -00028  **(0.0008) -0.0027 **(0.0013)
Tine-out ©0.0171 **(0.0037) -0.0116  ***(0.0031) -0.0642 (0.0425)
Uniersiy
Aberdeen 0.0254 0.0185) 0.0219 (0.0172) 0.0338 (0.0335)
Dundee -0.0050 0.0162) 0.0110 (0.0142) -0.0047 (0.0422)
HerbtW atts 0.0599  **(0.0262) 00685  **(0.0250) -0.0054 (0.0408)
StAndrews £.0008 (0.0180) -0.0041 (0.0162) 00716 **(0.0334)
Facu
Ans 0.0089 0.0184) 00111 (0.0166) -0.0287 (0.0355)
Engheer 0.0302 0.0199) -0.0379 **(0.0178) 0.0328 (0.0422)
M edihe 0.0090 0.0199) 0.0020 0.0177) 0.0759 *(0.0447)
Soc Scknce 0.0500 ***(0.0191) 0.0428 **(0.0176) -0.0122 (0.0348)
blat

Books /average by fac. 0.0096 ***(0.0032) 0.0060 (0.0040) -0.0061 *(0.0034)
Chapt. /average by fac. 0.0013 0.0025) 0.0005 (0.0025) -0.0036 (0.0040)
Papers /average by fac. 0.0443 ***(0.0058) 00325  **(0.0074) 0.0025 (0.0064)
O ther
G rants /average by fac. 0.0231 ***(0.0045) 00165  **(0.0045) 0.0103 0.0068)
Havihg PhD 0.0246 *(0.0146) 0.0449 *#*%(0.0132) -0.0494 (0.0311)
Teach skill 0.0566_ ***(0.0157) 0.0507 ***0.0147) 0.0480 *(0.0268)
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