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PURPOSE

. N . ) . F
. This paper? examines the historical pattern of resourc
allocation in Americanfhigher education as exemplified hy\publ ¢
colleges'in Colorado. The reliance upon average cost.informa ion

in making'resource'allocation_decisions is critiqued for:the specia'

~ .
' . S

problems which arise from'student enrollment_declin or steady state.

A}

. A model of resource allocation for institutional;and'inter-
institutional dec1sion making ‘was -designed based on the separation
of expenditures into fixed and variable cost components. Measures
for full costing, including partial opportunity cost accounting

were. incorporated into the model.. For ‘the purpose of this thesis

A one 1nstitution, University of Colorado - Boulder, was used dh .

examine the cost - structure in terms of average, marginal)variable,

/.,.‘ »
.

and fixed cost el_/ents. The changé/in (his cost ‘structure was

L K
Examined for a five' yeax period as personnq& policies and enroll-,

ment changes wefe' simulated._ - ."'f . _f _'/

N w - .
Specific hypothesis were posited and tested with the results o
i indicating areas of policy change and extensions for further
. :_. research. - o ' ; v
. : e ’ = \ !
ThHe fundamental concern ‘was substantiated that a decrease in
. _ A" T N v‘ . )
, + . - student number cangpt be accommodated with,the'séme'policies as
B R ] . : . 8 » ) ’ .

] ’ s

" the growth.period. . L ; . ) /




~ ‘BACKGROUND

c

’ ‘lanerican-higher education is a 1eading expenditure_bf eaeh

| state’s»government. Ibrfexampie,vColorado higher edueation has
represenﬁed 27.5 percent.of-the states total budget of over one
‘billion dollars. 'Higher education'is\Zi.9 percent of the stateus.
General Fund expenditures.(JBC - 1976). Mostlnembers of the legis-
lature are‘inllege graduates and frequently'have advanced collegev o
degrees causing the legislature, and in narticular the'members of

7the Joint Budget Cnmmittee, to bring into thetgeviewvprocess.a’é;eat\

degree of knowledge and expressed interest. Colorado'has developed

’ and for several years used a verx}detailed budgeting system for

-higher education,. The budget system has'reflected the desire of
* _ budget analystsvto conduct budget analysis at.the iowest'conndn .

: denqninator. The system is very detailed containingithéusands of
~ ;' ‘data elements .for each major institution. THis'detailed‘budgetingA
.- msystem also refiects the anxiety of-funders over the inability_hf-,

o : ‘ . o A o A

. higher education to link outcome"or.performance ipformation with

. expenditures, and the reSultant inability to meaSure>syStem

productivity : ' 1..v-‘_. ' L .
AN

. .. 1_‘,'-'. ."" . (" .‘. \
Lymahxglenny, a leading researcher in higherredg;?sépﬂjfinanqe Lo

has daid, "the\state government remains the chief source %; funding,
B o -{Q- . -

’ -~ 4

- for higher education And nothing on’ tihe horizon would appeaf to - .~ ;

change that observation for thi future (hACUBO 2) G enn A
Et P.& v

/- “a
goes on in this address and subsequent article (to college /': P : ’
: .\\'_ . o el . B
administrators),_ _ N \\\ { ‘_,(f" §
S ] : e TN BT ~+
-7 v . -
. , ,»v "' N
. , N -
) s '/ 5 .‘_>; o
P (




L ,flﬁ..., the state is confronted with serious ‘policy issues .
» . - relating to support of research, - public(service and -adult -
SRS h“';Vgx”education, to falling enrollments in some public institu-
o - ’tioms, -to the, probable closure of some private liberal arts .
'colleges and perhaps some public ones, to the con\inuing «
- -over supply of doctoral graduates, to competition with the’
‘.. collegiate sector of new forms and new institotions offerin:
‘Ipostsecondary education and to a host of issues relatisdg
.. to finayce in a period of high inflation and severe
j m“tffj'grecession.. (NACUBO, pod)

Meanwhile, the Colorado Com51331on on Higher Education ( HE),
brought together over 100 of: Goloraoc ] business, government, union,

" and political leaders to form eight task forces which ‘met for 18
. ‘ . - L)

S0 months,toydevelop long range policy for C lorado_higher education.

0 major factors were discussed

ajority. of ti: task’ forces; -f'

, one, that demographic shifts will se college enrbllment to "

s to su port higher education relatiye to other stat< act;vities

1 -

is decreasing. Dr. William Adrian, then Deputy Director of CCHE has...

2 . §
¢ summarized these points as follows L‘\ _ ' .
- . 1 ) o - _7
Enrollment - ' . D

.l.although Colorado is in a more advantageous position <
than ‘most .states, prospects for continued growth in the '
.system throughout the 1980's are not good. The ffuture will
. be marked by fluctuations among programs and institutions ..
T and agonizing trade-offs in adapting to, at best, a limited
e growth  environment for the-State as a whole. Sev ralvcolorado
. _ colleges and universities are already learning to ccpe with
R . - - a no-growth' environment including those universities which . - <}
. " have been 'capped’ -and selected rural institutions which have
rreached, an enrollment plateau. Most institutions are either
.- “at ‘or close to their ‘expected targeted enrollments. f/
v Institutional administrators will haVe to make difficult
‘decisions in reallocating resources among programs, ‘and

Qi\\ L likewise, the State must grapple vwith the same problem
L % . among institutions (Adrian, 1976 p. 10) -

o~ N _' T s oL .

o, :,_;V : * 'y




. -has hadgan enrollmenttdecline? What is thellevel of resources

- has adequately addressed the effects of higher education cost .

Pl
\0 -~
.

Financin : :
. ‘"The loss of public confidence in education is reflected ¥
.°* mot only in Gallup-type polls, but in increasing public -

7%  reluctance to continue to support education as it has in

the past.- Higher edﬁcation has lost ground as a major
national- and state priority. It is no lomger exempt from
careful ‘scrutiny as it finds itself in stiff competition

A

) :; with other state and national ‘heeds. A study by Lymah “lenany

-at the Center for Research and Development in Higher Education .
at Berkeley, reported Jthat the proporgion of state general )
revenue going to higher edf®ation has droppéd steadily sinc
1968 in the Midwest and since 1971*nat10nally. Colorado ha

~ also: expetienced a'decline in proportion of state financia
: assistance to highEr gdudhtion. (op. cit., p. 14)

Rl "" /

fAs higher education isain a per&pd of economic constraints

,and leveling Enrollments, it’is imperative that decisions he made -

,‘ .
with full understanding of the costs of add1ng or s. atracting numbers

"of students. Information on cost structure should absist decis1on—

2, -
P .

makers at the institution and state levels in prcparinc for the
L 4

eventuality or possibility of what- Kenneth Bould1ng has called the

v : ]

"creative maflagement ofvdecline. N (Boulding, 1974) It has become

o, . p
nécessdry to address questions such as the following:’ How many
: o L : . \ S RN . )
dollars,are necessary for an additional hundred students at a certain
BPLE R "-h ' . % -(:’.' ’ : '
institution? (Can these dollars be taken from an institution which

- -

4
-~ . .

; which can be taken from one program or instituticn and riﬁirected'

EEEN . - C oy - ~

' h . z L . L -
~'to_gnother without violation of contractual obligations or personnel
? . . L .

- i i . by
ot . i . R

rules. In spite>of great“efforts to develop planning'models,'i

. © ’ .

“:costing models, and average cost information, there is no work that f\

- i . a

’ LN
. - 2

’ structure upon changing'inputSfand‘outputs.ofCthat system:,
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such as the“dormitories, football teams, recreation centers,.itc.

-~

< : o

. . . R . . R . .
More important to higher education cost analysis is the
F - . P . -~

_histo;ical behavior of institutional management in deploying its

resources hetween fixed and variablé.costs.

. A v
A . . . s .

Budéet Procedure - Avefuge Cﬁsfj' ’ \gg . T . ‘[ ' ‘

el

. \
\

In-a grants economy it 'is difficult to link outcome or prodhct . - ‘
. . X e’

to the Eosp of production (Boulding, 1973). Such is the case with

higher education. In some functions higher education is within the

exchange economy sincé identifiaple products exisct. :"However, these

aréas are usually the support functions,- or. auxili!“y enterprises }
- ' -~ .

..

&
-

The identification of specific product ‘for instruction, or basic

_ ; .. . . ; .
.non-sponsored research is not well dccepted. Thus the criteria .  °

. 5 ’ F 4
for expenditure evaluation rests with' the judgement of budgeting
profeséiona%s. " Without an explicit agreement on dutcome.or product - .~ .
for the major activities, budget analysts stress expenditure
. . .

' - ’ - .. . L
control. In higher education the fundamental cost to contrel is

personnel cost, and faculty cost in particular. o f(f .
N L d .
. . . . | :
Faculty cest 1s primarily dependent upon the number of faculty
. : . : ‘ e .
which exi;t.- {The student-fagulty ratip becoqﬁe the primary tocl
: : . i~ '
B X~1 s -

‘for analysis. A slight upﬁard change can bring delight to the cost

’ . ‘. . “ . B -~ .
accountant and fear of educational quality collapse to-the academic.

Historically, both sides haﬁe‘acqepted the immaculate cdngeptibn of
T .. f - L

the student faculty ratio sipce it varibs little for a school once )

~ ‘ -
.

estabFished and beyond a critical mass threshold of about 400 g

studeﬁ% . The student-faculty ratio's imporfance to higher . . N~

-education budgeting }s but one example of the dependence upon

8 L

, o . ] . \' oo 5
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: / i 6 :
3 - L . .
. < ,‘ ¢
Y . ‘ N ’
analytical ratios of mput resources use’d in governmental resource
i alfocation.' “In o(:her;areas of governmental serviqéfresource .
. L - . . L . ST P '_ .‘-.' R -t “"
' L alloca‘tion is based on the number of cases per caseworker, or -:bw;:-:_
. : : . . a. S U,
per doctor, or-prifoners per guard,.etc.,. most are *average"’- OSt o - A
. N A .ﬁ_, o, M . ’
- . ‘ T LN -
L based. . R L g @’ “
L R . - 3 . e
Since the primary cost. of higher educationois iacultv salary
v } . . * \ ) L N JRENRY

we expect that a long term dependenc; upon the studen@ facultv L

. N 7 - ; ) : ] % Q;.

ratio- w111 lead to stability in average costsl.‘ Qur. exp’ea't\:‘ation

‘ _ S of a stable.annual cost extends beyond faCulty ';:ostj&inc_e many_'other._
T o expenditures are based on ratios of student numb’gr q@ntity*of oL
\_c _ . product. The number of staff .are. dependent upon'stuaentmumber ‘ J}:’ .

-
XY

Ve 4. "« pa-

as are number of library workers, admmistratqrs, é?’dent couns&ors .

T . : v-,.;( - e

' \ tc. In higher education budgeting most expenditures ?re de%endent T
* : -

-

C e

-.M : S

. is base%entlrely on formulas which ar%dependen: %oon tbe g o
c ﬁnumbe’r of 'students. ~{Glenry, 1976) EVEﬁ our facilitles aré dep;é ’
dent upon &tudent numbers. . The eg./era:;e st%oent 19 cﬂttgorized by - %

. . « 7 the courses’ taken; and each\coursjetba-s: ?a&lity dem.and Based"op:, 4 ,;

e . historical utilization. 'Iih? numbér of studet‘lt spaces requ:,red
. & » . & ™

A B . -
- B -

. e 1
is determined and a normative based utilizatioé P‘ctor is a551gned -

L3 . ’ < v "" ; : 'Q . ’ : *I s .
to weight the student _statioas needed A 1aboratory may” only’be' L
. ~ T [} i

. ' expected' to achieve@ 40 percent utiiiuatlon 6f Etudent spages * /.

< e

€

o - ‘ during a specified_ time perio'df*. Given thOSe‘normativ'e ‘base_d ratios
_) f‘ . .. ; 9. - . = ;} . - @ . @?. v
’ the 1nst1tution develops a proposal for fat:iliisies needeid w}uch is -
.aCCEpted by the budgetning review grﬁups a11 t};eway %p the funding .8 -
!lr . .

° process to the governor' or legi‘slature as long as th% normative

e

y ' ' : : ¢ 8 S
S Z bas_ed utilization factors aremet?- .

Q . . ‘ _ ' L e _ ’ @
ERIC ¢ - g U s g T
o ' - TR E :

. *
. B % E . k a Lo _ {.r.g'_‘-_ [
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T e »Thus in almost everv way, from student-kacultv rat1o¢ to books

~
; 2L 2 - - » ~
- - e <. - - -

e ’per student by program, to Support starr per faculty, or student

Y - e Lo -
:, .« - 2

.o reSOurce need.in hlgher educat1on 1s developed based on averaee g . {’:
(S ‘- . . . 3 e ‘ . .
- ff' c cost‘formulas. It follows that the average cost per stude;t ¢h uﬂf
- . g4 . . ; ~ v .
”:i{ .ﬁhefa 1ihear-funct1on.over tlme. R __:\ ' ) '»u BT R
- B "_- 2;_; *As flgure one shoq;.for "our example 1nst1tut10n' the Unlvt slty
:L';__. " .A > ’ . ..

of Colorado at Boulder, the average cosg curve is almost linear,

"

: S
" L * but it 1s not stable Durlng the pérloc ot rapld g&cdth from'
PR S e T .
S 1955 Lo 1967 the average cost per stuaeht increasca, even in constant
'» 7 N .’r - N & e . .
I }972 dollars. During ts period of rap1d growtn the uvaiversity of
- ' , {> . R
. i 9Coloradoxd1F not’exhlbit économies of scale, nor een ot cost
s . )
, '“mv : E ,contalnment aver time. Flgure two shows thaL the average cost per
P . o student 1ncreased 1ﬁ¢both.current and constant dcllars. Since this
T . . L I -
- . o is a picturefof cost'per studeﬁf-as student populatlon-lncreases}: ’
. '.A R . - , . — . R 7 u e Lo
. « v+ <. althoughoccurring over time, the real dollar increase - denonstrates,
. ‘the lack of”an economy .of scale in the system, and of the long term
S N .'l-.‘ ’ YRR 0 Ty . ! . ’ R V . . o .
stability in theiincrease of .per student average coSst: :.
e ) . . . . - R
T".sl B . -_ ! 'S X . [ 13 ‘A‘ . .0»; ‘7 N )
' ' . The third line on the long run average'cSSt-curve,gfaph
,‘ < . -
. " .
A '(Figure D 1llustrates the natic.al trend of 1hcrea51ng average .
O cost. The Carnegie Commlssion study on costlng also used real
N . » - : \
~,dollar costs to illustrate that the educatlonal system in’ general
M ¢ \
S " did not‘illustrate-any economies of scale, actually increa51ng
' ’ . average,cost in real dollars during a perlod of rapld growth or
U — -
- : gxhibiting dls-economles of scale (Carnegie, 1974 P- '75) T
. . T - L
N ' T Both inure one and two show the cost curves of .an 1nst1tut1on
RS = 7, during-a period of rapid”grohth, and also during a period of steady
e .- .:state enrollment since the legislaturé'has capped CU-Boulder at )
R o T o ' C . '
\‘1 A r " g ; . ’ . .
EN{C\ pe s ) i .":'_ .o . ) ) . . . ._'. . , .‘ N
T . . R : s 1() R : .
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r ) . . .
. 1955 1960 . 1965 S 1970 . 1975
“FTE (10,006 (11,104) . - (14,963) . (19,294)° ’(20,230).
. : s 7 Year . S :
“Fi.gure 1... Long Ru_’»n' Averafe. Co.st = Ave_fa'ge Cost Per Student
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- , "-. , ¢ ‘ o o
. - " TABLE'l} - 7 . .
LONG RUN AVEFéGE cost- ™ I
. . Cu;crernt Dollar - : o Constqnt Dollar
L (Avgra\ge Cost), e - (Average Cost) .
Year. No.. o‘f-'Studénts L a CU-Boulder Natiohal Price Deflator U-Boqlder .~ National
1955-56, 10,006 2 5090 s, . '
1956-57,  10,647" 515 7 - B 62.8 2916
1957-58, -~ 10,995. - . 2 653 . - .. .65 /1005 ° .
1958-59, 11,101.. . B L 66 VL0760
1959-60, 10,973 e 1007 67.5°. CO1166 - 1492
1960-61, " 11,493 " 834 I N 1216 .
1961-62 12,083 941" 69,2 - 1360 .
1962-636 12,266 - w4127 . . :70.5 . 1399
1963-.646 012,538 s 1173 To7L.6 1641 . 1638 -
1964-656 13,380 191 | 72,7 1638 - .
1965-66, 14,693 1242 7.3 1672 - -
1966-67, 15,681 * 1358 1411 76.8 - 1768 1837
1967-68. . 16,877 - . cle28 - L 79.0 I808‘ |
1968-69, 18,27, MR Uk 82,6 - 1736 veo
1969-70,  * 18,882" 1638 _ \ 1772 . . 8648 188 2041
197071+ 19,294 1702 | 1853 91.4 1862 . 2027
1971-72, - 19,957 777 % 1940 96.1 1869 2019
1972-73, -, 20,475 1776 © . 720167 - 100.0 C 17760 2006
1973-74, 20,000, 1986 . . 2137 106.0 - 1874 . |
1974-75. 20,232 2079 . 2338 116.6 . 1783 " 2005
197526, - 20,230 . . 2276 12588 . 12K3 .+ 1788 2033
1976-77, . 20,300 . 2476 2735 133 1862 2056
1977-78" 20,300 2802 2927 . 140. 2001/ 2090 L
(' . ) » .
. ' L & .
A < =z = g 3 ;
: ‘ ST ; : o
- & ’
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Table 1 (eontinued) - . T ?

. ‘r . n... . ‘e - S Ny '.. . N ¥ .

[ ‘ll . v . *

1 J.Ndv' 195%1 vAddftcnf'Bhdgee e*qlﬁde cqef. educ.
2 < Dec‘ 1963 Audit of Budget exclude‘cqnt:jeQuc:

3 Budget Request Document T ool .;_
4 - Budget Requést Document | | |
5~ GNP implicit pricg deflator | | |
6 - Annual ApprOpriations Report JBC.. B :"~‘”, ~‘_; :

7~ Gross-meestic Product deflatibn, 1976. }
~ Econ. Rep. President, P 192 ’

8 - National data from.Table 5, page 35, Carnegie 1972

1971 75 data derived from 11flation 1969~ 70 National data
dccording to the Higher Education Prlce Index~(Halstead 1976)
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-20;006.FTf;students for several.years.' p#
A e ‘ngﬁ. This phenomena should not‘surprise anyone- since we have already
' - : ’ L 4 - T . - ..
o : ‘denonstrated.that the-primary methods for allocating-resources arc
.all haSed-on an average cost‘ekpenditure per studcnt; L 7 Y\\\;;
‘During thelperiod of/growth higher;education institutions were

. R " successful in getting resource allocators, legislatures and . -
° . . - . . [ .-

- : - . governors, to accept as funding bisis ithe student faculty ratio,
. . N : - : _ Lo _ .
e and resulring average number of staff per .full time equivalent:
. o 4 ‘ v - o .
student concept. us 1f the student faculty ratio was/20 1 then

- the marg1nal cost of add1ng one hundred students was the cost of
_‘adding five faculty. Associated with the five faculty would be a

_'specified number of support staff, supplies, facilities, etc&, all

based on relati ely stable ratios to ‘each other In scme ways the .

. entire system.was‘h:ilt on a tautological basis.

‘ - Such a funding basis would e resulted in a constant real
.o . 8 -
. dollar average cost if it were ot £6T the labor 1ntéﬁsity o{_the

' 1ndustry S*nce higher education is almost eighty percent,labor

expenditure (Halstead P. 136), and-since labor prices_have-risen
h1gher than generaluexpenditures (until l974) the adjugtment-fgrl
real dollars 111us£races the_overall upward bias_ot higher educationl"
total cOst,,and res;ltant average cost, to increase at a greater

rate than inflation., Thus the increasing level ofgaverage cost.

. S
~ (Hagstead, 1975)
- * ,it is'apparentlthat the ayerage cost has also been assumed

H to be.equal toiaverage varﬁable cost, and any consideration for
¢ . ., .fixed eoi?s has been_ignoréd. unly in institutions'ot very small

" size, undér 500 students have resource allocators-acknowledged a
' & ‘ ‘

' - S . .'1
O . i .

\
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U feeling for critical mass. . ‘o, .
. . . g . /.
Voo ) . “Among all groups ‘of . institutions, exceptionally small
- ' ., + colleges and universities tend to have relatively high - - "
) e costs. The cost per FTE student declines quite sharply -
: B as institutions increase in size from véry small levels to
-° 'moderate levels, after which thé decline occurs at a S
L ., diminishing rate or levels: off " (Carnegie,»1972 p 164) et
r .' & . - : // A ';
£ ) o . We can “conclude tha& the state resource allocatcrs, executive
‘ ., . A- “ \ ‘
. and Jegislative analysts have accepted the idstitutional‘argument
g ‘ - ~ that student faculty ratio is crucdal to production. 'What has oo
o . - » s ) .v . - ) -_ \ : ) ‘ a
- g : fpllowed is a long history of funding based on average cost
. . T . T i - ' “ :
per stqdent.
A, - B . ) . . .—-\-/ .
- - Futher informatlon on the financial crises in higher education I

[ N ol '

can be found in most.recent literature'about higher education and

the reader is referred to the works 1dentified in the bibllography
) as well‘as the author s own doctoral thesis, espec1a11y for"
discussion of the many other policy issues arising'from financial .

.

Y . crises ingluding governance confusion arising from the seperation
- R f authority and résponsibility. - L "
P e = .' .
. . .‘\—7” v .
Y ' .
”
. L] j"t 1 . A




" Model Design

,system uses the NCHEMS State Planning System (SPS) as a* general

¢ - ‘ L - R - N %

METHODOLOGY

" A cost structure model of .a higher education institution's
. . . | o .

budget-was developed-using a FORTRAN Subroutine to the State

. Planning System (SPS): modelling framework developed at the National

Center for Higher Educati n Management Systems. (Huckfeldt, 1977)

The model separates expenditures into fixed a“d variable cost.
/
The model’permits analysis of the present;gudgetary flexibility at

’
o «

: to~policy changes. The model is capable of both inter-1nstitutional

and inter-departmental analysis. However, for the purpose of this
paper the model was used only to examine the cost structure of the
University of Colorado, Boulder campus in the aggregate. "

: Data‘for 1974?f5 was gathered from budget request documents

»of 1973-77, Joint Budget Committee Appropriation repéorts, and-

Colorado .Commission on igher Education reports. Progections were

’made,zor the years‘19 ~79. A'limited set of hypothesis_were

postulated and tested.
. '._ \

.

e L

.The cost structure model is designed as both~a'deterministic

‘simulation model and a goal, programming optimization model. 'The

>
L3

framework which permits both simulation and optimization. The

,
\

- vy,

* “the institution and permits examination of inst1tutional sensxtivitz/_
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'equations'within the model permit bothqsimulation'and optimization

) within afr institution; AThe-analyst can testfthe'effectshof changeqﬂ

X. : ’ Co R o
CL [\ . M L ) E
"in student enrollment- by program and level within an institution.
7 e e ST o
- - T o . . :
AP .Inter-institutional analysis could be achieved'by placing'all g

- . ~

- '\/ L0
) : variables within a loop for each school while mainta1ning a logical S
| ."FW - o e ' , . SN
N R loop over alf“ﬁ@hools. : '; " I - B '
~ \‘ . “\' ‘ - - : ‘¥ X . » /
: - . . . Other costs that arg\developed 1n themodel and used in policy
' analysis include the t?aditional fixed cost of facilities, variable
! T .
~ costs of supplies, etc’: and most importantly the fixed cost of
.. . : ) S o’ s . ‘.
persomnel to whom a long term contractual; or,at least political— o
. . o . ) -, ‘4 ‘ . ’
’ : _ 'moral committment Ras been made. This last category 1ncludes the
N\ ’ . o s e
- classic tenured faculty- and the claésified civil servant. S
. . \ e )
Higher education s movement of costs from variable tg ﬁaxed

may have been-made~to.follow private'enterprise'where growt” has

seen.a shift of cost from variable ‘to fixed. ‘In the_pure»e

eConomy such action is taken to improve the technical coeffici nt
. R : . . A | '
by using fixed capital.expenditures for equipment to provide

~ v

reduction in the production-cost per unit (Stigler, p. 135). The

exchange economy model shows an economy of scale‘operating whereby
._\‘iu . total average cost declines over the relevant range of production, and

> s

marginal cost is;less than average'cost. Demand constraints, at a fixed

/

Higher educatlon however, has sh1fted its variable co;t 1nto categories

- s,

price level, provide the, incent1ve to fix the level of produgtiow

.of fixed staff cost, and combined with the f1xed cdost facilities cannot -

4

S . : 4demonstrate an economy of scale, beyond a low level crit1ca1 mass., . -,

v

Movement of costs rrom variable to fixed in h1gher education,has_v,gt,
not. changed the technical coefficient of production in the aggregate as -
shown by the stableness, and even increase in the average cost over time,
. o e

,
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i A One reason for the/lack of 1mprovement is explainkg by\;i .

e

-examining the‘ghang in programmtng breadth which’ characterizes ’

. American)higher educ_tion during its period of‘rapid growth since

g UL

.+vas 'institutions grow in size ®hey tend to offer,degrees-

" in. increasing nuzbers of fields often adding expensive™
. . fields, such/as sciences Snd engineering * Our data suggest
R . that the variable, 'number ‘of fields', tends'to éxett.its

. .~ - 1influence, at lpgast to some degree, in . the direction of
. T Nz increasing cost’s with rising enrolhment, thereby actin :“ —

.o . . .as a counterforce to factors. tending toward economies f '
- S scale’ (Carnegie, 1972, p. 164)

- . ‘

( et 1This statement based on extensive research among A2CL1can .

‘

4

N universities/exemplifies the ituation at the CU—Bo :1der campus,'

_évéEon i ntifying~the acade 4 c fields-which grew the most at CUf.,
.l3.i Boulder, sdéence and engineéring. This is best explained by ‘ i ) }
.. renemberi g that the criteria for resource location ased. by state
. ‘:w budgeteers were.the.student/faculty'ratio, and(resultant average .

»

o ' cost bzfed-ratios Since the . institution caq>experience marginal

. tost .being below %verage at the micro level of - courSe sectio'l size,
and c n.also use the graduate students acquired with the doctoral

. - , /
program as low'cost instructors; the marginal cost of addi'tional

. . -

s

A [ o L N ’ ' N . i ’ )
students at the undergraduate-level was well below average insti-

L
g ’

¢ : tutional cost. (Jedamus, 1970) -, _
A . , : ) , : % v .
N [ During period of growth institutional policy seems to have-.

"been to’ expand role and mission and'spend all resources in order to f
. . jUStify costs This policy has led to the present'breadth -of
( o ‘ 7 _rogram at its-current student enrollnent level. In Colorido thF
lowest cost per student schools are Fort Lewis, and Metro'where

institutional policy has been explicitly to avoid all graduate

programs. Fort‘Lewis keeps its undergraduate'curriculum-at 22

Jt, lx. | - R | ~-;ié; . . B

Py
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.academic program majorg. ¢ Their president, an eecenomist by train-
ing,.has iﬁdiCated that such a constraint upon their personal

. AY . BN
. aspirations is necessary in order to coptain costs. (Berndt)
. ' . -

Budgetary Disincentives —— L

, - : - . L -
. - ) . ? . . . . L X . .
& - * In state goyernment financial policy ere is no incentive to -

return monies saved to the general fund. Ratheg the explicit policy

. ‘ is that- any money'saved onelyear will be‘expeCted as savings in

-~

. SUbSequent-years. A policy of Cutting the base for one time savings .

(Y . -~ -~

’-will tend to lead governmant sector managers, including higher
education administration, to seek to minimiZe repo ted savings by

A spending funds which might be saved.as soon as’ discovered and . ¢

definitely byathe end of the fiscal year.

4

Higher education institutions made sure that any savings which~‘ &
L . .

" occurred during the period of student growrh were immediately re-

inVested i/JENprogrammatic~expansion. State decision makers became
1

© . concerned with this’ practice, and it was one of the reasons for

. . ‘_.
¢ 5

' establishing the Colorado CommissiOn on. Higher Education in 1966 to

curtail the expansion_of role and mission.by the institutions. It
cannot be proven\gere .that the state level control over program '

curtailed the rising avefage cost-shown for the lO years prior to the
- B commission formation, but.the constant dollar ayerage cost shown
. N . in figure one did level out at that point. .

A further strengtheningéof-state-level'control over.institu;
tional management’began~during;£he-late 1960's as g;dget‘%nalysts
were:hired;At the state:agencies and began to conduct.their,analysis’
of budg&tsiin a detailed manner. The app;opriations from the

"\_ legislature began to be at a iower level of control, more line items.

/

3 . : ) J - . .
e 19 7. o
. - he - . o _' . 3 .
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'.. . R A ' .P N ’
" \Q ) .'.JA‘ ' . : ’ . o . . ) .
: ‘ The erosion of confidence in institutional management paralleled

; . \* v
e increase in [ rage cost curves, and were ?erhaps related.

, ‘Lump sum appropria ions to state/;gehcies, particularly higher

f - ) » ‘ -
\{; - ~education, ended and institutional budgetary autonomy began to .
Y. ko T .
e e : decline. .This state level change in budgeting style and aggressive-

e . ness in review was not unique to 6olorado but occurred throughOut

.. .  the United Stétes.. (Glenny, 1975) . - Sy /o

N . . . * - - . i
o R . ) .
Pl . : .

S - Only with the recent stabilityyof student enrollment at thee

N~ e S~ - S

B o maJor universities have state decision makers\hegun to reduce the

%level of appropriation detail but the new level is meaningless
. < j

The analysis still occurs at the detailed level, and any change in
,; — ﬁ expend?ture‘must be justifiedat,the detailed level,.;The_aggre-
| gation of appropriation has.little real affect upon'management
'flekibility. The distrust‘of institutional resource alhocatiOn
lpol _A has\led to state‘control, in‘Colorado, of the number of
.emp yees permitted. The appropriation of‘FTE.(full time equiva-‘
glent employees) was instituted in 1972 for all state agencies.

This policy of.controlling FTEs shows the concein which the legis-

2

lature developed over the hiring.practice of state government.
) o E . _ .
Also in this period of growth the Colorado legislature de-

'cided, through its Joint Budget Committeé, to control  the expendi-

.  ture of all resources at the colleges and universities, --The in-

. direct cost recovery funds from sponsor dAresearchEbecame part of&\-g
. thevappropriated funds. In(addition‘th cash income of computer( A v
centers'and 1ike activities became part bt.the apogégiiation; In
J - 'several instances the' state budgeteers providfd an ingéitution

o

with a requested increase in expenditure, but indicatedithat this

e

‘.. L on e .;. | .;.

[N
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fn r
increase'would have to. come totally from an. increase in cash ipcome,
h .“ v ) . [
' not from the, general fund. Often this practice led an\institutional

v .
. - - . e ,
(J o manager to promise more income than poss1ble which led to a supplc—

mental appropriation from the legislature to offset the over .

BRI ‘ » expectation of cash. The tactics used by the institutional manager
s : ’ , _ > ! '
R to acquire equipment, or even honest mistakes made in estimating £
- S - - _l\f
outside Tevenue, increased the level of distrust held by state level

. : - ; A
decision makers and_caused a movement to more‘tightly control .

¢ expenditures.

'Incentives for institutions toikarn;other income were diminished.

4

‘o
i

Since the_individual faculty member can earn little beyond his own
‘u'salary; summer employment and-a specified level of'consulting; and

Pt since the institution caﬁpot utilize the indirect cost racovery
: - - . : ¥ - . .
. oy , ,

, monies for programmatic expansion, or as seed money for additional

\*research the incentive to seek outside income declines? One area of )
CU-Boulder'uhere this is apparent is the'computer center which'has no
‘ éfincentive to seek dutside users since the additional income cannot be
W -
used to increase the expenditures, even to cover the additional
~variable cost incurred at the center to serve the additional users
g -
Rather the additional cash will only be used to diminishﬂthe portion

¢

- R of support provided by the general fund. Such a reductibn.will cause

\\\. : -"“ the general fund'supported user to.diminish‘his use'of the equipment .

"~ since federal\gQ:::act policy reguirés'equal treatment on afdollar
cost basis. ‘ '

é Other examples of the dis-incentives for gathering outside, non-:>

h L4

“state funds exist and are openly‘discussed’in budget request docu~
4 : J :

ments. The institutions general costhpicture changes from this lack-

=

€

- ‘t | ] | N E 21 E .
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of incentive sincexthey seek fewer outside dollars, grow less,;and
N

' . - decrease their abjlity to have budgetary growth from any source

)/ '
¢ C other than student increase. The reasons for this tight control are

justified in state decision makers minds since the 1nstitut10ns did
R \‘ : ’ ] . ) . o ‘—
- .. " increase the fixed gzgﬁﬂlevel of operations during their period of

T studeng.agd outgide fund growci. State re§ource.allocators are
v - fearful of continued insritutiénai growthivhich will;cause“a long
XK financial commitment by the state All too'often the research
rojects brought in, the computers purchased the equipment and

-

buildings acquired became part ‘of the ipstitutibns fixea costs while

N4

\.~.: -~

‘the- funding party origznjllv responsible ceases to cwnﬁﬁ&bute to

L J

the enterprises suppor . . \

‘ The fundamental problem }s how to provide institutional

¥ . N flexibility and incentives to‘attract other funding sources without
N

g leaving the state with a large‘fixed'cost enterprise. Urder present

, policies of faculty_expeciation of tenured«status, state personnel |
R .

and purchasing rules which seek to minimize rentals'and non-

classified staff the problem continues. The state résource managers

are. notﬁgoing'to provide‘instituti:nal flexibility to obligate,
and the possible benefits of gathering outside activities to‘help
off-set existing fixed costs will not’ be achieved. - © s

The potential for continued growth which would sustain the -

current level of fixeg;versus variable cost is limited by the present .

policies A more detailed analysis of the cost strueture and a

review of potential changes can lend insight into solution sets -

~ for stable state; . A A
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") ‘ o o | . 7' e
Given xhat higher education budgeting is based on average cost,

and given a-shift,in cost structure from variable to fixed costs
, . .
‘- N - . -8 i

. ‘ .t . several'hypotheses have emerged.' These hypotheSes relate to the
,ﬁ‘:?f , ‘causal factors of cost movement under conditions of both growth and g
"decline.- 1In order to test the hypotheses ‘the cost structure model .
'_.was'used to eramine the costs of the University of Colorado-BOulder.

- Several computer simulations were made to determine the cost impact
«

‘of changes in specific policies under varying‘codditions. All of .

w;lﬁ,. o "the tests were run using 1974 75 as. ﬂQe ‘base year and pro;ecting

S e
L] Vo

forward ,to %978-79. A longer time pef!od ‘could be'examined but that

ﬁould require a change in computer resource capability.

» i " .
~ . - o -

Simulatfgn Runs Discussed in this Chapter

Run T - Initial data base after validation

'

- ,ﬁ Run 2 - No change made to the 1974-75 conditions.’ _ ' T Ty

- - _ Projections made based on continuing relationships
(See Appendix D for detailed listing of data elements e

. -and initial conditions.) . - .

Run 3 - Students admitted decreased by 30 percent per year. All .

other values\held constant.

_\\

Run 4 - Students admitted, including transfer students; increased

hS

by thirty percent per year. Other values held constant:

) ' ' .l . . 7 ° | . . '*\ . R i )
N .23 R -
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» . Run.5 - Net tenure'attainment rate changed from current. 1,09 per--

- ;ent tb“.99 percent vhile enrollment is held»constant..
e Run 6 - Neb tenure attainment at .99 percent with students . ¢
| ‘,f ;g admitted decreased by 10 percent per year. l
E - ihese.computer simulatiOns were‘utilized to develop an undér-.
.standiﬂg for the sensitivity of the present cost structure to policy
Y : _changes. The technological problems in developing analytic models
- of resource allocation strategies are relatively simple and for the
most-part accomplisheﬂ. Analytical modeis have lacked two dimensions,,
cost structure; and revenuevsource tracking. This paper presents |

~the need for, and a process by which cost structure can be

: " utilized for resource allocation analysis. A revenue tracking

analytical framework is relatively simple to add -to theccost ,

2

structure model 1if institutions havewthe expenditures available .
,b;-revenue source. - f . . |

.~‘ ' - The most critical methodological problem still unresolved in
higher education analytical modelling concerns the development of a
procedure to determine the performance evaluation criteria. Re-

S

search intoAthe_explicit and implicit criteria of_each decision
group and the‘relative wéightings among the several conflicting
goals and groups 1is ‘mecessary to focus resource allocation analysis._
~ The cost structure model has been developed in a computer} ’ L
- based environment to permit the extension of its operation into
\ analysis using multiple criteria in both a simulation and an |
optimization model. ‘The basic relationships are simple enough to

permit calculator style analysis, but detailed computer analysis

. provided insight into ‘causal’ relationships which otherwise might .

g




/ . : . ) . R ,'yfifj. *
R - e S TR
l'i, .;Illii o i L
N ’ - not have been possible. Simplification seems to come. only after
,ffa‘.~ h . : Vunderstanding.has been gained.; _v' E ; o ._}{ o i;v\l

L~ A nininun of ' detailed information has been included in this
chapter to simplify the analysis of the hypothesis. "A copy of one

fhll simulation run is contained in Appendix-D,and,summary report
_ samples are in Appendix E/ - . __ ;
e . L= ' o
< . ) . . /-~'. : _ . L g
N Hypothesis One : e R
UI[C

- - . v.

Cost 1is a direct f ; tion of the student fuIl'time enrollment _

 as-the enrollment increases. Figure one in chapter three (p. 40)

shows that as/the numbeé of students increased the cost per student .

in both current and congtant dollars maintained an. upward trend both

at'the University of lorado-Boulder and nationally._ ~.

v

Hypothesis'Two

L > . . ‘

Lost 1s a function of the committed wages and salaries of
faculty and staff as the enrollment declines.'. | : 'h
Figure two and table two illustrate present conditions. The
breakpoints show the level-of students who can be served by present
facilities, tenured faculty and si;ty percent of the classified
staff (representihg those who are most likely a fixed obligation of
the.institutions). Since the legislature has funded institutions
- . on an éQ@;gge cost basis legislatorS“would expect that the cost
..:f”/could decline-along line AB -under decline. However, costs will.
decline along line BIC since the fixed cost component of institu- |
tional commitments will serve up to 13 631 students before variable‘
_ cost faculty need be hired. A drop below 13, 631 students will not
‘- _ reduce the cost of faculty, nor of “staff below 11,866;students
. _ - 7 .22 e ,

(@
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.unless individuals who are presently under long term commitments'7.f L

'-:are layedfoff.v The actual number of students who can be served by
'COmmitted:personnel actually is %ore difficult to;calculate since
' ‘individuals are available only'for their disciplines or work '

.\ .
specialities and an under or .over supply will occur at the academic

T discipline and student course levels. ' N '_ f ';2' e

\Figure three shows a second effect of fixed cost’ pensonnel and

facilities growth. There is an upward mog&ment of fixed cost over

time which causes an increase in the 1evel of students needed to " %ﬁ;}"

&

than the second breakpoins,IZ A higher level of student enroll- : :f%

-*,ment, 18 030 students in simulation run four, can be Served with
':‘.’.Q,N ’_ committed cest'iaculty._ Present policies will‘increase the level -

f“ of students who can, be served by fixed cost personnel making the

institution more susceptible to high cost in an environment of

. student enrollment decline.,=“.} ;?P? s A_f.'Ji;'w >
‘ B R |
-~ T : - - A .
‘Hyp othesis Three : Q’ S L ;}

L ey N R (
o A*static description of the costs in relation to full time

. P

;{ﬁ equivalent Enrollment reveals a discontinudus marginal ‘cost curve.
. ot "i - o
©o o »Figure"four,Apage 75; shOWS“that average fixed cost and average,'

total cost decline as student enrollment increases. What is not'
, shown is that with student decline below five thousand students
the average total cost will become equal to average fixed cost

- %f plus supply and expense variable cost and’average fixed eost will

n.hecome asymptotic. The marginal cost is a discontinuous curve with

breakpoints—determined by the level of students served by fixed _
3 _ . } ‘ 1

- v : -
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" cost facilities, faculty, and staff"as shown in table three.

.29

.

At all times the marginal dost is less ‘than average total cost '

T T .
since the variable cost components being added during immediate -

grqwth.are always_at a lesser average cost than the long term

- & Pl

- fixed cost'component. The temporary and part time faculty are

' always at a salary below full time, as are other personnel being

~

added. Changing from variable cost to fixed cost facdlty and

L4

.'staff has never been justified on the criterion of cost savings.

Rathet,_these shifts have been.justified on the need for faculty -

to perform functions other than teaching and these functions have

histofically been performed'only by full time tenured. fachlty. = -

L

Tg: qual%ty of full. ‘time tenuned faculty has also been assumed to

be greater than part time or short term faculty leading to a desire

‘to limit the percentage of non-tenured, short term faqulty. Ini
the case of faculty tenure the decisipn is usually made by a depart- :
'ment which does not have responsibility for keeping the cost low,

" but only for performance against qualitative standards set by

-

_university ogzicials and outside accrededation boards.

Additional Results

’

Perhaps most’ important for policy cqnsideration is finding that
there is a continual growth in the proportiqn of .costs which are -
fixed. -During period of growth the fixed costs increase although Q

[

not as dramatically as when an enrollment decline is introduced.

The results of‘Several simulations indicate that even with changes.

 in policy the fixed cost percentage will not- be affecfed‘significant-

1y unless the faculty percentage who are tenured is reduced below «

»

_or just under a present maintehance level. The ability%to absorb

»
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causes the institution to
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i DMPLICATIONS FOR HIGHER EDUCATION POLICY e
a._ o : Decisions regarding public higher education are made w1thin

_ an environment of demand factors and of basic societal conditions.
Policies are made to maximize performance toward a set of pre—
scribed gogls. The degree to. which goals ‘are mpt is determined by

_ a set of evaluators who primaéily represent groups which provide
3 the revenue to,operate. Each of these evaluation groups has a set
."of‘criteria, but the criteria are® not always,shared, nor even
. complimentary. The;conclusion from studying and developing an |
X /funderstanding for higher education cost structure is that several
policies need to be changed in order to better operate tle system

o * given the current and projected environment. . Y e
Jg}j | | Environment \A . - o
"A change'in.student'enrollment growth patterns to steady
stake or: decline alters the basic nature qf the industry. Policies
’ "~ which may have produced excellent goal'satiﬁfying behavior may have:
the opposite effect when the‘system expe&ibnces student en?ollment
~ oo _'-decline. Higher education policy is als; made in an environment f’;-q

where the general price structure of the- factor inputs, personnel

\supplies, utilities, facility cost, etc., may have large Scale

~ strudtural changes. Recent inflation has affected higher education .

-,

‘as ‘an industrial sector'more\ZZE;E}y.than the general economy due.

“to’ the‘mix of factor inputs p iar to the‘higher education -

3&

O A ’ . ‘ -




~Industry. (Halsteadi Higher'education policies may;have to changei v

- if the societal price structure was to change. h - o 4 PR

American higher education is algo in a particular cultural

Fa

_ . .
4environment,.where education has -been utilized at the dhset of a s
N . . * L . . ) - . ) ‘ - - ) )
'career and used very little for life-long»learning‘or career cliange. .-

A culture such as modern day China might necessitate radical policy -
A change since the provision of con;inuous changes in roles, between |
teacher, student, factory worker, farm worker would necessitate

"a radical change in the higher education policy set.' T e

’ Public'higher education policy primarily reflects these
broader societal conditions, and does not hgve .2 great deal of in-
fluence‘uppn overall inflation, or work;conditions, or even student‘i .;
enrollment. fRatherAthese are exogeneousvbr given.facttrs for
higher’education to work,within,,and to which itlrespondsj' .

. . . ;

. . ) b e d N v e

. 3 : . . - . L
. " Al . . - v
. . — . ‘ ~

' Policy Alternatives ’ . L . ' “_7/ ‘

‘Public higher ‘education has such'a large percentage of its
/

costs committed primarily due to personnel policy. 'As table four

’ sh;ws the University ‘of Colorado-Boulder gurrently has 64 percent
-of all expenditures committed to fixed costs. An enrollment
decrease of 30 percent of admittees per year (run 3) will cause Zg
.‘z 73 percenf ‘of expendituras to be fixed leaving only 27 percent of‘iqﬁﬁ”—ﬂ
;‘cost as controllable. Under polici:; and conditions of 1974-75
this move would occur by 1978-79..

If departmental faculty tenure- policy was to continue as in ‘. ‘ G?
1974-75, and other conditions, such as the retirement rate were to "
‘Ihold stzg;y;-almost the total faculty would be tenured by_1980ﬁ - _ v:u

Since somz departments already -have 100,percent'kenured faculty

[l



. sbme’ shift in this indicator is already occurring

1536 . . .

- % v. s

Throughout the country a group of younger faculty -are adjust—
;o N .

ol ing to. the possibility that tenur%wyill Tot exist for them at any

- e

B :institution. They are hecoming a. group of academic nomads. They

o N .

are denied tenure when ind1viduals of lesser quality were granted

- such tenure only five years ago. This’ nomadic group continues to :

7

.
N

.o

,_a-suffef from other conflicting policies, such as- rules which permit

© no one to stay at ‘an institution without tenure for more than three

-y

. years. 0f gourse, the acadanic administrator who is reviewing

3
: applicants for positions can also no longer useathe number of jobs
vwithin the last 10 years as an. indicator of probable applicant

quality But, many administrators still think in the old manner f
; : h
'and will begin. to pass up the earlier nomadic entrants, for more

recent graduates who, do not have the stigma of many jobs on their '

record.

-

. B . . CE . P

The movement of staff from yearly contracts to long term °
civil servant status- also inhibits management flexibility Longﬁ? s 'i
term commitments should be made in the context of employment for "

\\the State, or-for*the‘total‘higher educatio ;system; not.promises

iofvlong'term;employmentpatvany one speéific_institution, location

or department. ihﬁ L ‘,: o )F o ._.‘; l,d;.
0ther feasible policies couif be developed regarding non-

teaching staff to~provi2e less of a- need for and expectation of

1ongevity Perhaps a greater acceptance of student labor, coupled '

_ with internships in their academic program will. provide staff o

. N [

' support and academic meaning.



. save money by encouraging early;retirement. Specific studies are:

[
N

" Personnel policy regarding retirement plans, and reward

- structures should alsa be examined. Early‘retirement’plansxhaVeu

proven financially'Beneficial to several institutions and CU-

LI

Bouldhr‘might also be able. to impfove flexibility and perhaps cven’

O

‘necessary to cost the alternative retirement plans. Extensions’
. ‘ . o - ~ - .

“of work conducted?hy Toole.and by Hopkins would be necessary for

- -

detailed evaluation. (Hopkins, Toole, l972)f An eXAmination\lnto

increasing uork)loads.while increasing salary, Fr year round work

for faculty might prove cost effective in the long‘run if coupledf

- with a reduction in tenure expectations. S R

* e } \

A reduction in .an employee 8 contractual expectation of long

term employment will lead to. higher present salary dema\ds since
"long term employment reduces risk and the increase in perdeived

'risk will create a demand‘for higher pay now.

Since facilities represent the other component of fixed cost
any impgovement in utilization rate will reduce.the demand for

replacement or enhancement. The present policies have'led to very
<

'low utilization rates when considering a 24 hour day, . 7 days a

week. The policy of building ‘facilities to acdommodate a peak
load of approximately fifteen hours a week frog 9: 00 am to noon

seems acostly’policy and may‘reflect the'lack of personnel control

- through an incentive or positive reward system. The construction of

facilities to meet evening student demand in urban areas needs even

greater study since it would seem reasonable to expect -that evening
. . ) )

utilization of other faciliites, such as the public schools,

government conference rooms, private business facilities, etc.

41
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resourcesg.

‘ A\

‘would.prove less costly, in both the short and long term. The,

e

ability of continuing'educatign programs to make ‘such use, and

" realize the cost savings, should illustrate the need for con-

_ sideration of thig’ﬁolicy for state supported programs. Both

changes'in staff long term employment expectations'and'the re-

duction in facility demand provide greater flexihility to management

- by offering a larger'percentage of expenddtures as controllable

Perceiyed fiscal ¢rises seems to cause ghployees to become

ological improveﬁénts..

. ingisire about job status and reject tec
‘-»Duri g the period of enrollment growth several technological

improvements wvere offered as resources to aid instruction at a

lower cost'than increasing the faculty. ' omputaI'Assist°d
Instruction (CAIL), and Education Television (ETV) were both

promoted as technological means to improve instruction at a lower -

¢

cost than providing additional pe:sonnel. However, the experience o

has been that CAI and ETV have'been purchased.along with-additional
stafﬁ leaving funding'agents disenchanted with the prospect that ;
either innovation would provide a costvsavings. CAI and. ETV have
onlv beenjqualitative improvenents7 An increase in the use of
Computer Assisted Instruction and Educational Television may.provide

: , . / : . B Y
a means of reducing long term cost, but such an argument will be

S T 7 o vl . ’

.o . . Coes .
difficult to test and prove if discretionary resources continue to. -
’ ’ . X . R 1 ! o

-

diminish. Perhaps. an -environment of competition for student

consumers will provide the necessary incentive to lead to
: !, . o ’ :

technological changes.



try where accegs was controlled and demand very high. With a

graduate. (1976 CU-budget book, format 50m)

Higher education has primarily been a supply dominated indus—-

3
reduction in demand the urge to attract consumers might encourage‘

j innovation, and in particular the.use of Computer Assisted

Instruction. It is still not. proven, however, that Computer
Assisted Instruction\and other improvements are any less expensiVe;

than faculty cost, nor any less a fixed cost investment.'
LS

. Other policy changes to impr‘ve the productivity of higher
education might focus onvthe use of existing faculty(and~staff.

The present, and long standing, policy of providing undergraduate
: . » ) . ¢ _
{nstruction with about a twenty to one student. to faculty ratio, )

4

while doctoral level education operates at ‘about four to one can

be challenged. The simulation model“illustrated the h'gh'cost of
graduate'instruction. The relationship with student faculty
ratio is-very;direct. It has already been suggested by a former

-~

chairman of the-Colorado'Legislative Joint Budget Committee_that the"

‘need for direct faculty involvement with students is probany

S . -

D

_ greater at. the elementary-secondary school level, or the remedial

»

Y -

‘and unde{graduate level in college, than at.the doctoral or. masters

(-9

" degree level. The historic reasons for developing such a low

graduate level student faculty ratio were primarily du- to the small7'

-

numbers in the program, as well as 4. means to protect senior faculty

: N\
members from a heavy teaching obligation thus permitting them

-

greater opportunity for unsponsored.research and, public service

7

activities. CU-Boulder could reassign over 259_faculty members by

making their graduate Level student faculty ratio the same as under-

13

A



The quality of graduate education might be reduced, but since

4

‘this idea has not been.studied it may-be worthwhile to examine.
E 3

’ The two most likely prospects are, one, that the faculty member ig

f

wasting ‘that much time per week or two, that the faculty member is

indeed working hard but perhaps on unsponsored research, committees,

,

and other non-instructional duties. A review of faculty time:

commitments could lead. to a re-structuring\rf the/reward system to-

encourage heavier teaching loads. Presently, research Rroduced

is. the primary criterion to measure individual achievement, reducing

the incentive for quality instruction. Making the research co it: d

o ment more explicit and seeking direct funding for it a faculty :
.member 's contribution would be a reasonable effort and provide for
greater institutionalvcredibility. Of course, it coulc ‘merely '

separate research activity out and cause it to be eliminated from

&

\;} . the budget. However, if the decision process is explicit then a_

deoision maker must operate in the open and be accouBtable.
Perhaps the total role and mission of the institution relative

to research needs to be examined. Research is a secondary goal

v | /‘

of the University of Colorado-Boulder according to the resource

allocators in Denver. However, it is the most important of missions

. . -

N if onefasks the departmental hiring, promotion, and tenure

committé%. Several alternatives for correcting the goal conflict
2

.are possible. Research could be identified as a consumer of -

faculty time more explicitly and . legislators could be educated about

-

tﬁe need for ‘such research. Such a separation from instruction '
_ would be beneficial in a time of student decline, and research

continuity. .
_) . ~A‘ '_ . . v ) ' Co ’
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. style' departments vith;bdth their teaching and research loads

A shift in staff assignments 'to permit aggressive research
. _ : ‘ . .

support seeking facultv members to spend more time in'proposal

. writing, while using less research-oriented faculty for teaching

a

- should ‘increase outside support for research; A switch to-"'

aggressive‘searching for outside resgarch support would need'to-

»

-Include. an expansion of support staff available-to help generate

' resources. Such a move would also need ‘avchange in state budgeters

attitudes to permit the use of outside income in a more positive

.manner thus providing the individual and the institution an

incentive for seeking external funds. This response set is very

I

appropriate to a period‘where excess staff, fixed or sunk cost

individuals might exist. Many_academic‘departments have already

. ’ . ‘
decreas%d in enrollment and excess faculty time may, exist, but not

-the incentive and support for seeking funds. More fundamentally

the department which’ first has exgess staff might also be the}

academic area least likely to be able to get outside funding.

A minor retraining of the excess faculty to help the more 'in
' ’ v

-

could be developed. ° ; . .

Proposals have‘already been made to use'faculty as a pool of
research talent to be applied to state needs. Such proposalsinight‘
be:hetter'understood as a'package of”fundamental changes to help
cover a sunk cost. 1f buying out a SO'year old faculty member 's

contract for a cost savings of perhaps only 20 percent seems

feasible, then one‘should consider what other produc%s are possible
‘b .

'from that individual which will return at least 20 percent -of each

dollar. Itvis not necessarily a credit td our universities to become

’ -

s
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therleaders in early retirement vhen society is just-becoming aware’
of the negative effects of early retirement to many individuals.

There is an even more comprehensive set of responses which are

_possible. China has shown that a total shift_in_lifelong euploymentv

patterns can have some positive benefits. Perhaps an extension in
exchange programs between professors and executives makes the
teacher role temporary in nature. Each professional should plan to

spend part of their time teaching, and each teacher should become

r .

identified with the larger vork farce of his profession, and not as

"\.a full time tenured for life professor. Such fundsmental change is

not as likely as other alternatives, but movement in this direction
would have a powerful effect on the rigidity of faculty emeloyment -
expectations, and should reduce the fixed cost component of faculty:
salary. | | d v _

A review of academic program offerings to deternine the_specif
fic ones which are of/high quality ann high demand relative to other

programs, is often discussed but seldom conducted. The rapid

expansion of ﬁrograms, both of type and level, which occurred during

“the growth period of the sixties has led to a wide range of

"offerings within each institution, and each state. The control of-

program offerings is deemed to be most effective means 'to

- control costs. (Carnegie, 1972)

Determining.the criteria for program review has been the major

t

ddfficulty in undertaking, and completing such program evaluation -

efforts., Criteria for review appears the fundamental difficulty in:

any policy study of the higher education induystry.

. N B 4
- e
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b

_This‘study has.focused primarily on the criteria4Of a falanced
budget, or cost containmentua\The study.ot higher‘education cost
~ ‘structure has been undertaken*to produce an understanding for the
ylack of current budgetary fle ibility and the potential of fiscal
| 4crises,if current\policy'is maintained during~a,period of static

. -
. ,". 'A enrollment, cr enrollment decline. However, higher*education has‘[/,
_. K : . ‘many goals to serve, many of which are contradictory. '
// R Beside the goal of cost effectiveness the institution is ;
' attempting to educate, or train students; provide ‘access to
education—according;to,principles of equality; provide;an economic
stimulus to local communities;-and to-operate in a process of

’:ﬁ' smployee equity hy providing equal opportunity employment,pand

’ promotion'right;: . o , 7
Anpther important goal.is to use higher education as an’

economic stimulus to a local community. 'Cutbacks at the University

of Colorado-Boulder and at other institutions woyld havegg dramatic \\\U//

effect on' local economies, and in the aggregate state economy. The

movement o Boulder and growth of research and development enter-

"prises su¢h as the NationéT Center for Atmospheric Research (NCAR),

the National Oceanic and Atmospheric Administration (NOAA), t - :
'..xﬁg.;Bureau of Stsndards (NBS), Inteinatignal Business Machines' (IBM), | \
‘ ’ ete. have occurred simultaneously with the growth of the University
. ‘and its emphasis on the physical'sciences. A reduction in the

. quality or quantity éf the University's effort could stop growth
-and perhaps erode these organizations. Any downward change in these

groups would only contribute to a negative cycle of ecouomic.loss :
. s -5,

‘for, the local community and the state. (Cross)




-

does not provide an understanding for the evaluation process.

~ institutional cost.

-

Ay review of higher education productivity needs to address

‘these multiple goals and”the numerous quantitative objectivés upon

‘which performance.toward\these goals is evaluated. ‘Simple arfthfj

metic might be sufficientjkophistication to examine policy alter-

-natires~directed'toward the single objectiue of a balanced budget
but a thorough performance review should permit the evaluhtion of .
multiple policies aéainst mu!tiple\performance criteria, some of

which have non-linear and indirect interdependencies.
c® o "
Performance Criteria

?\ Acknowledging that public higher education ha.. many goaléF*till .

4

Higher education provides serviceg to many funders each of which

has performance review critevia; The legjislature seeks to represe?t'

all state residents in evaluating an institution s progress toward
the goals which the legislature has set. Legislative goals tend to
focus on student credit hours produced, ‘working conditions, and

b
student access. Legislators also“ﬁée&}to help the institution

,satisfy the numerous acc editation boards, another set of evaluators

. .

with perhaps different criteria than the 1 slature.

A .
The legislators seek to represent the general public 8 demands

-and criteria ‘but ‘frequently the public will develop its own set of

criteria, particularly the citizens located within a university -

%

town. The local population may force the institution to provide'_

vameni ies, or services that the legislature will not explicitly fund,

such a -a'symphony performance althOugh such an action affects

”

7
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Coﬂfliée over pefformance:cfitefia frequeﬁtiy oqéurs'betweén 'l

the legisiative fﬁnders and researcﬁ\éponsorb. federal goyernmént-
. a énqies’anq pri&ate foundations which sﬁppdrt”tesearch afe p;imarily_
. ;goncéined with tﬁé iqstitutioﬁs research performance even if re- )

-

~ search aéfiVity may have to be at the expense of student instruction.
Students are in competition with the research sponsors for institu-
tional resources. 'The'battlé grouﬂd is explicit when the federal :

+ .

government- audits the overhead reimbursement ra;e'for the institu--

2

tiqn;'_Thevinstitution tries to pfovide justification for a‘veri .
'.high rate, while at the same time telling the legislature that
research overﬁead'répresénts a small portion of its resources and
N -is solely én adjoint”actlvity to.instruction. The research fponsor ..
is told that research ‘is- their primary mission and that the
instituﬁiﬁn can provide research)ﬁore ihexpensivelf thaﬂvbﬁtsi&e"
research com;ﬁ@ies beéauge it has leséer paid.faculpy and.the
K availability of low go€5,'hiéh quality student research assistéhts;
An_additio?7i'pr§b1em aiso exiszs,sinpeithg stated ériteria are
not always.the criteria upon which a judgement isvmade. The
.inétixution muét\develop anAuhdérstand;ng for thé implicit criteria;
being utilized in their reviéw. Students m#y pave explicit |
vcriteria of instfucfional qualitx standards whiiejaeci&ing to é;ténd
primarily on'thé basis of dormitory quality, o? college iocation,
.:1 "dr auxiiiary enterpri¥es. iegislators may}be more.cohCernéd with
the football team's.pefformance'than:acadeﬁic-awards. Research B
séousofs may be seeking to spfead funds geographically, not splely_
on quality. - Some décision makers may even be using lesi éocially

"_.u', L - acceptable criterié, such ds racial or Qérsonal bias for their own

Y

/
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family, or ego.s. R o ’ . o
— ,'h; . | .‘ Public higher education policy analysis can(t:/summarized as
| study:and analysis of the goals and :::iﬁﬁ criteria) explicit and
_ implicit, of each funding and servic g group, and the pricrity i
-
ranking. within and between these groups.
The present'lack of budgetary flexibility and potential for |
’ '; - worsening”should provide stinulus for quich response by administra-
| tors. ,P:st-flexibility has been.obtained by'the extra revenue
: available when student enrollment growth is funded on an average
‘ : cost\bgsis, :hile incremental expenditures occur at less than the ' .. .
average cost. A stable enrollment,_and.even more 8o a decline in
enrollment, ‘illustrate that future budgetary flexibility will o
occur through careful.management. An institution 8 resonse set
can be categorized according to the present level of budgetary ’4%‘ J
| ¢ ) flexibility. If there is little budgetary flexibility then the | i;

response set is truly draconian. People nay be layed off,ﬁbuildings

\/‘V

closed, programs eliminated without car&ful reyiew._ Given some
| budgetary flexibility and time for review the response pattern can
 be graceful. An orderly set of poli:ies to cope with an impending
probleﬁ'would lead tofchanges in tenure‘rates, shifts to‘non—long
term contracting, the elimination of new)building plans, the rental
of short term facilities for,short term needs, the orderly'review /
of programs, a shift in role and mission, etc. -

Of course, the most far sighted manager will have already )

~- begun.to make policy changeSHin anticipation of a student decline,n

~or stable state. Such'a:response pattern could be creative as -
. / - . ) . . | . . ] - - -
suggested by Kenneth Boulding. (Boulding, 1974) o L ¢

.
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A

. education and the resultant flexibility problbm which might lead .

Managers who heeded the early warning signs and.beganlprogram,
review,-and_personnel policy:changes should have greater.budgetary .
flexibility row, .and to have created-a pobitive attitnde within
which creative ideas %lourish. ?echnological innovation is more
likely among a group of faculty-who are lookingfto future conditions Z

. - . . - : CIN
with their own'security established. A positive attitude would usp

. \)
the enrollment change as a catalyst to new policies which may be

'g / - N
difficult unless an utside-threat‘is perceived, but not yet felt.
- - o : , ,.} -

“,It has been the basic intent .of this paper to »rovide ins&ght

into the cost structure of higher education. This paper is prepared
. <
. _ . 5

on the premise that a mode of inquiry which is based on analytical,

_ = _ . . ,
thought will provide information'for decisions which are conflict

:

reducing and knowledge enhancing. Kenneth Hammond has developed a

paradigm of inquiry modes which gives a framework for analytical
4

efforts such as’this thesis. - (Hammond, 1977)

v

Figure 6 shows that efforts to deal with the experimental

method, including data anglysis, vill provide more’ conflict

. reducing, analytical,'dec sion processes. In that sense I have

k]

tried to provide an insi ht into the cost- structure of higher

LI
L4

us from level six toward level five.
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év o A ~ POTENTIAL EXTENSIONS OF THIS STUDY L ey
o [y . . ‘ . . L ) ) ' ’

This .thesis is a policy thesis and as such utilized!the

structural tost model onlgion'aggregate data and relationships‘with
S . .the informatfon necessary to raise the policy issue ot rESource -
allocation inflexibility caused from,a,change'in‘the cost structure -
‘of a higher education institutioni The implicaticns for additional:
v | ' research are numerous. The need £or utilizing a conputer based A
model increases when one extends the present study to include a ( .
a4 : B B A

- number of explicit and implicit evaluation criteria in a framework ' _’ﬂﬁ

of maximizing performance against an objective function containing

S e,
multiple objectives ’hich have various weightings and inter- . ‘~’{u;
dependencies. . : -’ S C j'}- BN

i ) ) . - X . * S K ’\i. .
. - lntra-Institutional Analysis o S o "T‘/%/ngﬂ
> : . _ In making resource allocatior decisions within an institution. .
. , it would be important to understand the cost structure of each

cy

production unit department. Some academic departmentg may,a&ready

have reached the point of maximum inflexigility; and resultant high. .
! A 4

cost. Other departments may, be on the verge of losing the{ffefi- - \(;;

‘bility vhich they may need JAn the near‘futurer An analysis of . -%'t'4
-‘ . N ' ,

- - i

intra-departmental cost structure_would be beneficfal and. Ean be

accomplished using the structural cost model but with a dis- N

{
aggregation of data}elements.

- : S
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?Inter;lnstitutional Analysis

igher education institutions

The state needs to consider its

fas a multi-plant faci ity which provides a differentiated product

&>

for a set of market segments. ‘This would lead‘thé management :

N

strugture, state (corporate) and institutional (plant) to seek a
4 »

greater understanding‘for the cost structure of each plant and of
i

° departments within the plant where comparable programs are offered, )

in a shared geographic market place.

- The structural cost model provides the capability to evaluate

’ policies which have interdependent effects upon multiple institutions.5

- -
(X}

The optimization feature which the goal programming capability of

' SPS provides rould examine cost minimization production levels for

various student populations and mixes. The optimality ol supply

among multiple institutions, can be discovered using the goal

programming feature.

Detailed Staff Flow Modelling =~ . S e
. ; g - g

’ i . - 4 .

" The structural cost model makes very simple assumptions about

\

the more crucial policy elements of.faéulty'and4staff flow. A more-'
.de:ailed module to track individuals through their potential

_employment patterns would provide greater accuracy in the pre-

diction of future cost functions. Such flow modelling coula be an

'vadaptation of work:already developed by Bloomfield T ole and others.

| (Bloomfield 1977; Toole, 1976) DT I —

3

-



' ReVenue Modelling

The structural cost model has the logic established to examine
. 3 /_
: alternative tuition policies The effect upon revenue of, changﬁ;

S . in percentage or type of cost charged for tuition°'the bréakout .
~.of tuition cost base for graduate, undergraduate, or even for.
_;f: .7 n 'i students by program and level is possible and should be examined
1}"'.. o It would be possible to simulate the point of marginal cost =
marginal revenue to help guide resource allocation in a framework
similar to an enterprise in_the pure exchange'economy.~'
S , S S . as;

.. Decision.Analysis

- . -

A very interesting extension of the cost structuré'model would .
be its use in developing interactive dialogue coupled with policy
capture techniques. The model could easily be adapted to real time
v simulation. ‘The extension of its logic to include the pclicy weight
.:'capturing and’a’“lysis -techniques developed by Hammond and Stewart
Lﬁl would provide an excellent analytical.extension, and attitude change
tool. (Hammond 1975) | '
N " The differing perceptions of ‘nstitutional administrators,
"dypartment versus university, budgeting staffs of state agencies,
.and of board and legislative.members would bé. valuable to under-
 stand. The differing.perceptions of the existing level of
;_flexibility and potential policies c0uld expand the work of Balke
and others in terms of labor-management negotiations T ‘; «

(Stewart 1974) ., /
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ﬂ' Graphics Extensions L
' | : The model does have a plotting capability available within the
.. .

- SPS framework for developing initial pictures of policy changes.
- An extension to- incorporate interactive plotting would provide

e

greater initial understanding of complex policies. | P \_’

'TheoretiCal Extensions _ -
: Aniimportant'additional’analysis would be an.exploitation.off
the application of this structural cost analysis to other enterprises
- within the governmental (grants) economy It may be that all
governmental activities are exhibiting this moveme: : to an increas-
: R*»F':ing level of fixed costs. If 80, then: the implications identified
;ﬁ,ﬁff~ S “for higher education become even more - significant when applied to
xg‘ E:f'_,Ji ’all governmental operations. The closer examination of the private
g ﬁ - téx..-sector might also lead to a change in our theoretical expectations
- of industrial cost behavior, due to the structural changes caused .
} . ':. with increasing unionization, white collar contracting, ete.
Under conditions of decline or steadv state the same forces acting
on- higher education might operate on private enterprises. '
| Another interesting comphrison could be made with other
) economies. A study which included Britain, and Japan might provide *
'insight into*the effects of long term employee commitments.v |

"'Qihﬁxamination of lesser developed countries might provide a totally

.&;different'set of_policy implications. Inter-economy analysis should

 be beneficial.




‘§gggggzilwl 417 ,,.j o . | | i,
-The last, aﬁd only thesis fouﬁd, vhich examined ¢ost structure
was conducted by Joel Dean in41957; (bean,il937)/ His work on -
v ’ margiéélrcoéting:was conducted at tﬁé'upward,end‘of a long decline
and he-felt_thatvin'deciine the value bf‘unﬁerstanding marginal

cost, agd'othér structural cost characteristfcs was very important.

.- ' Perhaps' the apparent paucitj of further wérk émphasizes our lack of ;
) _ T S T :
-need for such analysis dﬁringlpgriods‘of,grpwth. This could become
a fruitful area of research again, if societal growth patterns are
really changing. , - . . ’ L
\.
, \J
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