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Summary 

Reference :  No t liste d 

This projec t wa s undertake n t o dis -
cover ho w muc h i t cos t t o educat e a n 
under-graduate i n eac h yea r o f hi s course , 
what wer e th e differen t component s tha t 
contributed t o th e cost , an d ho w th e over -
all cos t migh t b e reduced . 

A technique know n a s outpu t budgetin g 
was use d i n thi s stud y whic h reveale d 
interesting dat a o n th e under-utilisatio n 
of teachin g resources , buildings , equipmen t 
and facilities . 

The repor t suggest s tha t large r 
university departments , a  buildin g desig n 
and timin g mor e closel y relate d t o academi c 
plans ar e som e o f th e way s o f reducin g cost . 

Report 

The Unite d Kingdom' s Departmen t o f Educatio n an d Scienc e an d th e 
Organisation fo r Economi c Co-operatio n an d Developmen t i n Par i s hav e 
recently finance d a  stud y o f cost-effectivenes s a t th e Universit y o f 
Bradford.1 

The objectiv e wa s t o discove r ho w muc h i t cos t t o educat e eac h 
under-graduate i n eac h yea r o f hi s course , wha t th e differen t component s 
of thi s cos t were , an d ho w the y migh t b e reduced . Th e techniqu e employe d 
is know n a s outpu t budgeting . I t i s par t o f wha t th e American s cal l plannin g 
programming budgetin g system s (PPBS) . 

Any approac h t o attributin g cost s t o individua l student s o n particula r 
courses i s unavoidabl y complicate d an d ope n t o criticis m a t ever y stage . I n 
practice virtuall y ever y resourc e use d b y th e universit y contribute s t o mor e 
than on e cours e an d nearl y al l cost s a r e , i n on e wa y o r another , join t costs . 
Academic staf f teac h an d pursu e research ; technica l staf f servic e teachin g 
and researc h laboratories ; classrooms , laboratorie s an d item s o f equipmen t 
are use d b y student s o n differen t courses ; material s a r e purchase d o n behal f 
of School s o f Studie s an d i t i s difficul t t o fin d th e cours e fo r whic h the y ar e 
ultimately use d an d s o on . 

1 See , Joh n Dunworth , R.K . Khanna , R .M . Dasey , M . Pickford , R . E . Cooley , 
C. Barton , Aide n Dugga n an d Anthon y Bottomley , Studie s i n Institutiona l 
Management i n Highe r Educatio n -  Cost s an d Potentia l Economie s (Pa r i s : 
Centre fo r Educationa l Researc h an d Innovation , Organisatio n fo r Economi c 
Co-operation an d Development , 1972) . 
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Nevertheless, w e hav e trie d t o discove r ho w eac h o f thes e component s 
contributes t o th e expens e o f producin g eac h studen t i n eac h disciplin e a t 
the Universit y o f Bradfor d an d t o enumerat e th e potentia l economie s whic h 
we believ e ar e revealed . 

I Component s o f cos t pe r student s 

Table 1  belo w il lustrate s th e wa y i n whic h variou s course s a t 
Bradford wer e divide d betwee n th e thre e classe s o f cos t components : 
(1) capita l an d maintenanc e (2 ) teachin g cost s an d (3 ) administrative , l ibrary , 
student facility , genera l an d miscellaneou s cos ts . 

Capital an d maintenanc e cost s represen t a n impute d ren t fo r th e us e 
of classrooms , laboratories , l ib ra r ies , office s an d studen t facilit y space , 
such a s refectorie s an d socia l facilities . Th e ren t comprise s annua l interes t 
at 7  pe r cen t an d amortisatio n payment s 1  ove r 5 0 years o n the insure d valu e 
of building s an d non-teachin g equipment , togethe r wit h maintenanc e costs . 
The tota l annua l cos t o f eac h buildin g i n th e Universit y i s the n allocate d t o 
the differen t kind s o f roo m (classrooms , laboratories , offices , e tc . ) i n 
proportion t o th e are a tha t eac h typ e constitute s o f th e tota l usabl e are a o f th e 
building, bu t wit h a  weightin g facto r t o allo w fo r th e greate r cos t o f construct -
ing laborator y space . 

The annua l cos t o f laboratorie s an d classroom s wa s distribute d ove r 
different under-graduate s followin g differen t course s i n proportio n t o thei r 
use b y eac h o f thes e students . Thi s involve d a  detaile d stud y o f th e timetabl e 
of teachin g rooms , an d too k ful l accoun t o f th e us e o f spac e i n on e Schoo l o f 
Studies b y student s fro m othe r Schools . 

The cos t o f academi c staf f office s wa s distribute d i n direc t proportio n 
to th e relativ e amount s o f tim e devote d t o variou s activitie s b y members o f 
staff. Th e divisio n o f staf f tim e betwee n under-graduat e teachin g an d othe r 
activities, suc h a s post-graduat e teachin g an d persona l research , wa s base d 
on th e resul t s o f a  surve y carr ie d ou t i n 196 8 i n whic h staf f kep t a  diar y o f 
their activitie s fo r a  term-tim e week . 2  Th e subsequen t divisio n betwee n course s 
courses wa s base d o n a  stud y o f teachin g timetables . 

1 In t e r e s t is charge d onl y o n th e lan d upo n whic h th e buildin g s tand s a s i t i s 
assumed tha t i t wil l no t dep rec i a t e i n v a l u e . 

2 
The al locatio n o f staf f vacat io n tim e wa s base d upo n th e r e l evan t sect io n 
of th e Robbin ' s Repor t , se e Committe e o n Highe r Educat ion , 
Higher Educat ion , Appx . III  (London : H . M . S . O . , 1963) , p p . 6 0 - 6 1 . 
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Table 1 : Tota l Cos t p e r Studen t a t th e Univers i t y o f Bradfor d (1969-1970 ) 

Labora to ry -based C o u r s e s 

Chemical Engineer in g 
Civil Engineer in g 
E lec t r i ca l Engineer in g 
Mechanical Engineer in g 
Applied Biolog y 
Pharmacy 
Chemistry 
Colour Chemistr y 
Mate r i a l s Sc ienc e 
Ophthalmic Opt ic s 
Applied P h y s i c s 
Texti le Scienc e 

Class room-based C o u r s e s 

Bus iness Studie s 
Modern Language s 
Social Sc ience s 
Applied Socia l S tudie s 
Mathematics 
S ta t i s t i c s 

Capital an d 
Maintenance 

Cos ts 

£ 

908 
1030 
1278 
1768 
849 

1446 
1915 
1888 
1134 
1011 
1375 
1245 

710 
818 
548 
676 
907 
563 

%of 
Tota l 

35 
41 
36 
44 
27 
44 
49 
48 
31 
34 
36 
40 

34 
34 
3 4 
36 
39 
31 

Teaching 
Cos t s 

£ 

1089 
956 

1769 
1679 
1639 
1329 
1332 
1517 
1874 
1484 
1635 
1290 

693 
748 
475 
419 

! 74 4 
613 

%of 
Tota l 

43 
38 
49 
42 
53 
40 
34 
39 
51 
49 
46 
41 

32 
32 
30 
22 
33 
35 

Adminis t ra t ive , 
L i b r a r y , Studen t 
Fac i l i t y , Genera l 
& M i s c. Expendi t . 

£ 

560 
523 
556 
544 
622 
519 
627 
513 
672 
504 
672 
621 

711 
820 
609 
812 
656 
599 

%of 
Tota l 

22 
21 
15 
14 
20 
16 
17 
13 
18 
17 
18 
19 

34 
34 
36 
42 
28 
34 

Tota l 
Cost 
P e r 
Student 

£ 

2557 
2509 
3603 
3991 
3110 
3294 
3874 

i 391 8 
: 368 0 

2999 
3682 
3156 

2114 
2386 
1632 
1907 
2307 
1775 

The cos t o f adminis t ra t iv e office s an d studen t facil i t y spac e wa s 1 
divided equal l y ove r a l l s tuden t s , excep t thos e o n " th in-sandwich " c o u r s e s 
who wer e weighte d on e half . Th e cos t o f l i b r a r y spac e wa s a ls o divide d 
equally ove r a l l s tuden t s , bu t wit h p o s t - g r a d u a t e s weighte d two . 

Teaching cos t s comprise d academi c an d technica l staf f s a l a r i e s , 
superannuat ion an d i n s u r a n c e , th e annua l valu e o f teachin g equipment , an d 
expendi ture o n m a t e r i a l s u se d i n t each ing . Th e cos t o f academi c staf f wa s 
divided i n th e wa y a l r ead y d e s c r i b e d . Th e cos t o f technica l staf f wa s a t t r ibute d 

1 A " th in-sandwich " cou r s e i s on e wit h tw o e n t r i e s o f s tudent s p e r y e a r , 
a r r anged s o tha t a t an y on e tom e onl y hal f th e s tudent s a r e p r e s e n t i n th e 
un ive r s i t y , th e r emainde r rece iv in g p r a c t i c a l t ra in in g i n i ndus t ry . 
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to differen t course s i n proportio n t o the relativ e a rea s o f teaching an d 
research laboratories , an d of thei r us e b y different courses , sinc e i t wa s 
found tha t thei r numbe r correlate d mor e closel y wit h laborator y are a pe r 
discipline tha n wit h number s o f academi c staff . 

Similar technique s wer e employe d wit h respec t t o the cos t pe r 
student o f staff , stoc k an d equipmen t i n the university administration , 
l ibrary, students ' unio n an d s o on. 1 

The result s o f the foregoin g calculation s fo r th e academi c yea r 
1969-70 varie d widel y betwee n differen t course s a t th e "University o f 
Bradford. Laboratory-base d course s i n scienc e an d engineering wer e 
considerably mor e expensiv e tha n classroom-base d course s i n socia l 
sciences (se e Tabl e 1) . Th e cos t o f educatin g a n under-graduate t o firs t 
degree leve l i n scienc e o r engineerin g range d fro m £2,50 9 i n the lowest -
cost disciplin e t o £3,991 i n the highest , a s agains t £1,63 2 t o £2,386 i n 
different socia l scienc e displines . 

Annual capita l an d maintenance cost s varie d betwee n 2 7 and 49 per 
cent o f the cos t o f educating a  studen t t o firs t degre e level , dependin g 
upon th e cours e involved . Teachin g cost s wer e betwee n 2 2 and 53 per cen t 
of th e total , whil e residua l an d miscellaneous expenditure s range d fro m 
13 to 2 2 per cen t o f cost s pe r studen t fo r laboratory-base d courses , an d 
28 to 42 per cen t fo r classroom-base d courses . 

II Potentia l economie s i n existin g cost s pe r studen t 

It wa s eviden t tha t som e reduction s i n cos t pe r studen t coul d b e 
achieved a t th e expens e o f possibl y undesirabl e measures , suc h a s a 
worsening o f the staff/studen t ra t io . 

With thi s i n mind , w e made detaile d studie s o f the teaching structur e 
of nin e under-graduat e courses . Thi s involve d analysin g fo r eac h course : 

a) th e annua l contac t hours ; i . e . th e number o f hour s teachin g 
that a  studen t receive d eac h yea r 

b) th e number o f optiona l subject s embodie d i n the course , fro m 
which student s ma y selec t a  limite d numbe r 

c) th e siz e o f teaching group s regarde d a s educationall y 
acceptable b y the Schoo l o f Stud y 

d) th e relativ e balanc e o f lec tures , c lasses , laborator y 
sessions an d tutorials withi n th e tota l contac t hour s 

From thi s data , w e estimated th e tota l numbe r o f teaching meeting s 
that woul d hav e t o be provide d a s th e values o f thes e parameter s wer e 
varied. Fro m th e number o f teaching meeting s w e calculate d th e number , 
and therefor e th e cost , o f academi c staf f required , an d the consequen t effec t 
on tota l cost-per-student . 

1 
For a  detaile d descriptio n o f thi s methodolog y a s applie d t o the ear l ie r 
academic sessio n o f 1966-67 , see : R.K . Khann a an d Anthon y Bottomley , 
"Costs an d Return s o n Graduate s o f the University o f Bradford , "Accountin g 
and Busines s Researc h (No.1 , Winte r 1970) . 
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Taking th e nin e c o u r s e s t oge the r , th e followin g r e s u l t s wer e obtained . 
A 2 0 pe r cen t reduct io n i n contac t hou r s p e r studen t cause d ave rag e cos t 
reduct ions p e r graduat e o f 5 . 1 p e r cen t . A  reduct io n b y tw o i n th e rang e o f 
optional c o u r s e s o f l e c t u r e s offere d p e r deg re e cour s e save d betwee n 1  an d 
4 . 8 p e r cen t o f p e r graduat e c o s t . Ye t i nc rea s in g th e maximu m siz e o f 
teaching group s b y 6 0 pe r cen t di d no t r educ e p e r studen t cos t s b y mor e tha n 
1.7 p e r cen t o n an y bu t on e o f th e c o u r s e s examined . S imi la r ly , replacemen t 
of smal l t u to r i a l s b y l e c t u r e s an d c l a s s e s produce d a n ave rag e savin g o f onl y 
2 .7 p e r cen t . 

III Economie s o f sca l e 

Once building s hav e bee n cons t ruc t ed , staf f employed , l i b r a r i e s 
stocked an d s o for th , t h e r e coul d appea r t o b e v e r y fe w opportuni t ie s fo r 
effecting significan t economies . W e the re fo r e continue d ou r ana lys i s o f th e 
teaching s t r u c t u r e o f nin e c o u r s e s , postulat in g success iv e i n c r e a s e s i n 
enrolment , b y on e studen t a t a  t ime , u p t o mor e tha n twic e th e p r e s e n t number . 
We calculate d th e numbe r o f teachin g meet ing s tha t mus t b e provide d a t eac h 
level o f enrolmen t o n eac h c o u r s e , i f th e appropr i a t e p r o f e s s o r ' s maxim a 
rega rd ing studen t number s p e r typ e o f meetin g w e r e o b s e r v e d . Assumin g a 
constant staf f teachin g load , th e numbe r o f academi c staf f r equ i r e d an d 
the re fore th e to ta l academi c staf f cos t o f th e cou r s e wa s thu s d i r ec t l y r e l a t e d 
to th e numbe r o f mee t ings . W e nex t divide d th e numbe r o f meeting s a t eac h 
level o f enrolmen t b y th e numbe r o f s tudent s t o obtai n th e numbe r o  f meeting s 
provided p e r studen t an d the re fo r e th e academi c staf f cos t p e r s tudent . 
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Figure 1  shows th e proportionat e chang e i n academi e staf f pe r 
student a s enrolmen t increase s o n th e Civi l Engineerin g cours e fro m it s 
present annua l intak e o f sixty-six . Fo r convenienc e i t i s expresse d i n inde x 
form wit h th e valu e a t th e presen t enrolmen t equa l t o 100 . W e term thi s 
the Staf f Cos t Index . 

Figure 1  : Academi c staf f cos t pe r studen t 

Civil Engineerin g Cours e 
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F o r al l th e nin e course s studied th e Staf f Cos t Inde x exhibi t s th e sam e 
form -  fallin g a s enrolmen t i n c r e a s e s , bu t wit h per iodi c upwar d jump s 
cor responding t o thos e leve l s o f enrolmen t a t whic h a  s e r i e s o f teachin g 
meetings mus t b e duplicate d becaus e a  l abo ra to r y c l a s s , semina r o r tu tor ia l 
r e a c h e s th e maxim a designate d b y the  p r e f e s s o r s involved . Th e r a t e o f fal l , 
the point s a t whic h th e jump s occu r an d th e s iz e o f th e jumps , v a r y fro m 
course t o c o u r s e , bu t th e pa t te r n i s s imi la r . Th e mora l i s c l e a r -  i f expan -
sion i s t o occu r i t shoul d b e t o a  leve l o f enrolmen t cor respondin g t o a 
" t rough" r a t h e r tha n a  "peak " o n th e Staf f Cos t Index . 

It seem s tha t , fo r nin e c o u r s e s examined , th e p e r studen t cos t o f 
providing teachin g staf f fal l s b y a  minimu m o f 1 8 p er cen t an d a  maximu m o f 
48 p e r cen t whe n enrolmen t i s i n c r e a s e d t o th e " t rough " n e a r e s t t o twic e 
the p r e s e n t number . Th i s savin g i n staf f cos t ma y be achieve d withou t 
inc reas ing th e numbe r o f hour s p e r wee k whic h eac h staf f membe r t e a c h e s , 
o r reducin g th e numbe r o f hou r s o f ins t ruc t io n whic h eac h studen t r e c e i v e s . 
Th i s ma y be don e i n spit e o f th e fac t tha t th e siz e o f s emina r s , t u to r i a l s an d 
l abora to ry c l a s s e s a r e hel d a t a  leve l whic h p r o f e s s o r s o r the i r r e p r e s e n t -
a t ives thin k r e a s o n a b l e . I n o the r w o r d s , thes e economie s a r i s e fro m 
expanding number s i n l e c t u r e s wher e d i r ec t s tuden t - t eache r exchange s d o 
not normall y tak e p l a c e . Th e ave rag e savin g i n tota l cos t pe r studen t 
achieved b y a  careful l y chose n approximat e doublin g o f numbers , whils t 
maintaining exis t in g cours e s t r u c t u r e s , i s 7 . 7 p e r cen t throug h saving s i n 
staff cos t s a lone . Th i s i s a  cons iderab l y g r e a t e r figur e tha n th e saving s 
obtained b y an y " r e a s o n a b l e " a l t e ra t io n o f cours e s t r u c t u r e s a t th e p resen t 
level o f enrolment . I t implie s tha t th e overa l l "U.K . weighte d staff : studen t 
ra t io coul d fal l fro m i t s r ecen t leve l o f 1 : 11 to 1 : 16 without an y apparen t 
i n c r e a s e i n teachin g dut ie s p e r staf f membe r o r de te r io ra t io n i n qualit y o f 
ins t ruct ion i f th e situatio n a t Bradfor d i s r e p r e s e n t a t i v e . 

We bel iev e tha t s e r i ou s stud y shoul d b e give n t o a s s e s s i n g th e staf f 
requ i rements fo r th e propose d i n c r e a s e i n studen t number s o n th e ba s i s o f th e 
number o f addit iona l teachin g meeting s gene ra t ed , ins tea d o f b y us ing a 
staff :  student r a t i o . I t woul d appea r fro m ou r r e s e a r c h tha t expansio n 
accompanied b y a  constan t staf f :  student r a t i o an d unchange d cour s e 
s t r u c t u r e s woul d mea n a  reduct io n i n th e ave rag e weekl y teachin g loa d o f 
staff. 

T h e r e a l s o a p p e a r s t o hav e bee n a  goo d dea l o f overbuildin g a t th e 
Univers i ty o f Bradfor d i n r ecen t y e a r s . Th e c u r r e n t si tuatio n i n th e cou r se s 
we examine d i s tha t teachin g i s takin g plac e i n l a b o r a t o r i e s fo r onl y 4 1 p e r 
cent o f a  th i r ty - tw o hou r bas i c teachin g week , an d c l a s s room s a r e i n us e 
for onl y 5 2 p e r cen t o f th e t ime . F u r t h e r m o r e , i n mos t School s o f Stud y 
the teachin g wee k cons i s t s o f onl y t h i r t y - t h r e e week s a  y e a r . 

In th e majori t y o f th e School s studied. , a n i n c r e a s e i n enrolmen t 
sufficient t o br in g l abo ra to r y u s e u p t o 8 0 p e r cen t o f a  th i r ty - tw o hou r 
week woul d reduc e to ta l cos t s p e r s tuden t b y betwee n 7  an d 1 9 p er cen t . 
If th i s 8 0 p e r cen t u t i l i sa t io n w e r e extende d t o a  6 0 hou r week , th e tota l 
cost p e r studen t coul d b e reduce d b y 1 0 to 3 4 p e r cen t o f th e p r e s e n t cos t . 

1These conclusions ar e supporte d b y the fac t tha t teachin g cost s pe r 
student ar e inversel y correlate d wit h studen t number s o n existing course s 
at th e "University o f Bradford . 
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Table 2  show s th e reductio n i n cos t pe r studen t wit h successiv e increase s 
in laborator y utilisatio n i n eac h o f fiv e cours e investigated . 

Table 2 : Reductio n i n Tota l Cost-per-Studen t i n Relatio n t o Increase d 
Laboratory "Utilisatio n 

% Laboratory 
Utilisation 
and lengt h o f 
teaching wee k 

EXISTING 
60% @ 3 2 h r s . 
70% @ 32 h r s . 
80% @ 32 h r s . 

80% @ 4 0 h r s . 
80% @ 5 0 h r s . 
80% @ 6 0 h r s . 

Pharmacy 

Total Cos t 
per 

Student 

£3294 
2957 
2777 
2671 

2593 
2536 
2497 

%of 
Existing 

Cost 

90 
84 
81 

79 
77 
76 

Colour 
Chemistry 

£ 

3918 
2802 
2737 
2694 

2649 
2613 
2586 

! % 

71 
70 
69 

68 
67 
66 

Electrical 
Eng. 

£ 

3603 
3151 
3054 
2994 

2938 
2898 
2878 

% 

87 
85 
83 

81 
80 
80 

Applied 
Biology 

£ 

3110 
2999 
2917 
2885 

2837 
2816 
2801 

% 

96 
94 
93 

91 
90 
90 

Applied 
Physics 

£ 

3682 
3275 
3215 
3131 

3083 
3039 
3023 

% 

89 
87 
85 

84 
82 
82 

However, ther e ar e a  goo d man y practica l problem s involve d i n 
timetabling, settin g u p experiment s an d inducin g academi c staf f t o wor k outsid e 
the norma l workin g week , eve n thoug h th e objection s o f th e latte r migh t b e 
met b y som e supplemen t t o salar y provide d ou t o f productivit y savings . 
Furthermore, th e increase s i n studen t number s require d t o achiev e suc h level s 
of utilisation ar e considerabl y i n exces s o f anythin g a t presen t envisage d fo r 
the Universit y o f Bradford . 

But i n spit e o f th e abov e reservation s wit h regar d t o enrolment , w e 
went o n t o analys e th e us e o f classroom s an d lectur e theatre s i n th e so-calle d 
Main Buildin g o f th e University . Thi s buildin g i s ou r larges t an d th e leve l 
of it s utilisatio n i s greate r tha n fo r th e University' s building s a s a  whole . 
Nevertheless, it s classroom s an d lectur e theatre s wer e onl y occupie d o n 
average fo r 55. 3 pe r cen t o f a  3 2 hou r week . Eve n whe n it s room s wer e i n 
use , onl y 52. 0 pe r cen t o f availabl e seat s wer e occupied . 

it i s eviden t tha t considerabl e economie s i n cos t pe r studen t yea r 
could b e obtaine d i f buildin g desig n an d timin g wer e mor e closel y relate d t o 
academic plans . 

Conclusions 

It seem s probabl e tha t th e leve l o f resourc e utilisatio n a t th e 
University o f Bradfor d i s no t greatl y differen t fro m tha t o f th e Britis h 
University syste m a s a  whole . Ther e i s therefor e considerabl e potentia l 
for cos t economie s o f scal e i n th e Universit y secto r o f highe r education . 
Other countrie s ma y lear n fro m thi s situation . On e larg e universit y 
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department ca n b e a  goo d dea l mor e economi c tha n severa l smal l ones , an d 
building plan s shoul d b e co-ordinate d wit h academi c plan s t o tha t th e 
available spac e fit s studen t number s an d requirement s mor e lik e a  glov e tha n 
a sack . 

We wil l d o ou r bes t t o shar e ou r experienc e i n thes e matter s wit h 
anyone wh o care s t o contac t u s . 
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