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PURPOSE

This paper' examines the historical pattern of resourc

Allocation in American higher education as exemplified byNpublc

colleges in Colorado. The reliance upon average cost informa ion

in making resource allocation decisions is critiqued for,the specia

problems which arise from student enrollment declin or steady state.

A model of resource allocation for institutional and inter-

institutional decision 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

one institution, University of Colorado - Boulder, was used la)

examint the'cost Structure in terms of average, marginal)varia e,

and fixed cost elepgnts. The cilangi'in ticis cost structure was

;4-
examined for a five'yeatr period as personnVpolicies and enroll-

,ment changes wete'simulated._

Specific hypothesis were posited and tested with the results

indicating area ofpolicy change and extensions for further

. research.

tfie fundamental' concern Baas substantiated.th4t a decrease in
viv

student number came be accommodated with, the same policies as

the growth.period.
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higher education to link outcome or performance igeirmation with

expenditures, and the resultant inability to measure system

BACKGROUND

American higher education is a leading expenditure of each

4

state's government. ,For example, Colorado higher education has

represenbed 27.5 percent of the states total budget of over one

billion dollars. Higher education is 21.9 percent of the states

General Fund expenditures (JBC - 1976). Most members of the legis-
.

lature are.611ege graduates and frequently have advanced college

degrees causing the legislature,, and in particular the, members of

the Joint Budget Committee, to bring into the.'r,eview process a great.

degree of knowledge and expressed interest. Colorado has developed

and for several years used a very detailed budgeting system for

higher education. The budget system has reflected the desire of

budget analysts to conduct budget analysis at the lowest common

denominator. The system is very detailed containing, thOusands of

data elements lor each major institution. This detailed budgeting

system also reflects the anxiety of funders over the inability of

productivity.

Lyman,Glenny, a leading researcher in higher edu finance

has said, "the\state government remains the chief source of funding,

\,-
* t i- -

for higher educationN4nd nothing On.the horizon would appear to s

,

\
change that observation for tht!uture.!' (NACUBO, pOi.2) Gienny

1,

goes on in this address and.SOsequent article (to college.

\
administrators), 44.454?

91,

fr



the State is.confronted with serious policy issues
relating.. to support of research,"ubliciservice and-adult
education, to falling enrollments in some public institu-
'tions,Hto the;probable_closure of some Private liberal arts:
'colleges and perhaps some public ones, to the continuing
over supply':of doctoral graduates, to competitiOniwitH the
.collegiate sector of new formS and new instil ions offerin:L

postsecondaryedutation, and to a host of issues relating
to fitap.ce in a period of high inflation and severe
recession.'' '(NACUBO,

Meanwhile, the Colorado COMEission on Higher Education ( HE).,

brought' together over 100 Of.Colvadc's busineSS, government, Union,

and political leaders to form eight task forces which met for 18 .

" monthS to 'develop long range policy foi C lorado higher education.

o major factors were discussed by ajoritTof.th task.forces;
.

one, that demographic shifts will se college enrollment to

decline or reach steady state, even in C loradq; and two,_that'while\

e cost of higher education Beeps goi g up the willingneis-of.tax-

.

pay- s to su port higher education relativetoother stet: activities

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

summarized these points as follows:

Enrollment:'

".'..although Colorado is in a more advantageous position
than states, prospects for continued grourth in the

:system throughout the 1980's are not good. The future will
be marked by fluctuations among programs and institutions ..

.and agonizing trade-offs in adapting to,'at best, a limited
growth environment for the State as a whole. Sev'ral Colorado
colleges and universities are already learning to ccpe with
a 'no-growth' environment including those universities which
have been:capped' and selected rural institutions which have

,reache'd,an enrollment plateau. Most institutions are either
"atbr close to their expeCted targeted enrollments.
Institutional administrators will haVe to make difficult
decisionsn reallocating resources among programs,.and
likewise the State must grapple.with the same problem
among institutions." .(drian, 1976, p. 10)

T

r.
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Financing:

r/he loss of .public confidence in edUcation is reflected
not only in Gallup -type polls, but in increasing public
reluctance to continue to support education as it has in.
the past. Higher e4cation haslost'ground as a major
national.and_state priOrity. It is no longer exempt frop
careful 'scrutiny as it finds itself in stiff competition
with.otheristate Sid national needs. A study by Lyman Clo-nny
at the Center for ReSearch and Development in Higher Education
at Berkeley, reportedthatthe proportion of state general
revenue going to higher sdattion'has dropped steadily sine
1968 in.therMidWest and since 1971:nationally. Colorado ha
also'experienced:Vdecline in proportion of state financia
assistance to Elglieduition." (op. cit., 14)

As higher education is,-An aper$d of economic constraints

and leveling 'enrollments, -it'is iiperative that decisions be made

with full understaq4ing Of the costs of adding or s.btracting'numbers

of students. Information on cost structure should assist

- -

makers at the institution and state levels in preparing for the

eventuality or possibility of what-KeAneth Boulding hay celled t11e

"creative management of (Boulding,.1974) It has become

necessary to address questions such as the follociing:'' How many

dollars,are necessary for,an.additionpl hundred students at a certain .

,

inStiiution Can theSe dollars be taken ftom an institution which

has hadian enrollment decline? What is the-level of resources ,

-

which can be taken from one prOgram or institution and r erected

ariother without violation of. contractual obligations or personnel
i

rules. In spit& of greaeefforts to develop. planning models,

costing models) and average-cost information, there is no work that

has adequate addressed the effects of higher education cost

structure upon changing- inpuitsand.outputs.bfkhat s%stem;

;

t.

si
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if. More important to higher educatiOn cost analysis is the
, .

histoKical behavior of institutional management in deploying its

resources between fiked and liariable,costs.
rt , \

Budget Procedure - Arcrage Qtsf

ti

.

-In-a grant's economy it:is difficult to link outcome or prodctc2,

to the cost of production (Bouldin6, 1273). Such is the case with

higher education. In some functions higher educaiion is within the

ekbhange economy since identifiaple products exisc.--HrwPver, these

areas are usually the support functions,- or. atqdlilv enterprises

such as the-dormitories, football teams, recreation centersjtc.

The identificatiOn of specific product'for irkstruction, or basic

non-sponsored research is not well accepted. Thus the criteria

for expenditure evaluation rests with'the judgement of budgetinv,

profesgionals. Without an explicit agreement on Outcome or product

for the major activities, budget analysts stress ekpenditure
4

A
control. In higher education the fundamental cost to control is

personnel cost, and faculty cost in particular.
I,

Faculty cost is primarily dependent upon the number of faculty

r

'which exist.- the student-faculty ratio becorrics the primary tool
moo

.441k for analysis. A slight upward change can bring delight to the cost

accountant and fear of educational quality collapse to.the academic.

Historically, both sides have accepted the immaculate conception of

the student faculty ratio since it varies little foi a school once

(
estabr1shed and oeyond a critical mass threshold of about 400

studeft%. The student-faculty ratio's importance to higher°.

education budgeting is but one example of the dependence upon
P

8



6

analytical ratios of input resources used a-in governmental. resource

allocation. In 4herareas of governmental service- resource
$ -' ,

allocation is based on the number of cases per caseworker..pr bf-th,
9 '''-:

,
.

per doctor, or-priAoners Per guard,. etc., most are 0-ieragelcos* _ ..;.-

--..

based. , .
---W

.,-

Since vhe primary cost of higher education ii faculty salary'
IP .fit ... .

....

. - . -
v. ; ,i- -

we expect that a long term dependence upon th, student facult.y.

.1
ratio'will.lead to stability in average costs, 01.t. expectation

6 'N-

many.
Nt

of a stable.annual cost extends be
,

Yond faCulty'POstIcgince other.
0- .. ..7. *

,..-

expenditures are based on ratios of student numb 1 -007ntity;kof
,',.- , . --.

product. The number of staff,are.dependent npon'studentibumber, ir--
Y

as are number.of library workers, adMinistratOrs, s ddent tounAtors °

. ,

tc. fil higher education budgeting most exVenditures4re.deapndent

'

,,,,.--4 . ,;z: : --*

i:.;,',-, -,

._

n a series of these ratios.and'in many -stOtes the budgeting
. ... rg.t.,:,.

is baseientirely on formulas
.

wh iah are en d e n, c upon
74

.1e

TA:..
inumber of 'students. ...(Glenny, :1976) Eve our faciitiw arkdepen-

.
. . :f ,

dent upon student numbers. The average stkent:i#_Categorized by
.

. -... gr-., 4 1/.

. the courses` taken, and each courge4has_a 'iacfiklity demand tasecrop' 1

.,,:

historical utilization.. ThlInumb6r of student spaces recigred
. # ,- '74, * .P

1

"determinedetermined and a normative based' utliilutilizations f
.. n,
etor is assigned -

.or

.. 1,

to weight the student stations needed. -.A `9laboratory 71),Ipnlylbe,
4 k - t. 4....

expected to achieve 40 percent utilization 6f!1,iudent spades
_

-..,

,-
I.

.-.,

during a specified time period,t:Given'those
ilb

normative%ased ratios
%-

the institution deyiplopS a proposal for fatil4ies needeb,which is
,:.

.

...,,.. ,- .;;L i, t d
.accepted by the budgeting review graups all OeiplaY tp.the 'funding,

* . *

4k
0,

# 10:
process ,to the doverrio or .legitlature, as long as the normative

.t .
. V

. if le- . 4,
t.,

based utilization factors are met7 f--
4.,

.
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>Thut Inalmost every way, from student, acultv ratioy to books

pet studentby program, to support atafi per faculty. or student;'

resource need,in higher educatiOn is developed based on average

cost fOrmulas.

I

Ti follows that the average cost per stmdt,rt-shouk'al

be .a linear function over time.

'As 'figure one shoWs for.6ur example. inatituLon,' the University

, ,

of aldt'ado.at..Bdulder, the average cos; curve-is almostlmost linear,
%.,

btii it is not stable. During the'priu..! of rapid-Irth,from.
'gip

,

.1955 to 196.7...the average cost per student increased, even in constant
:--

1972 dollars. During :ts'period of rapid growth the uaversity of

COloradodiid not exhibit economies of scale,
'

nor e'en :;f cost
-

.

.,..containment aver time.. Figure two shows that the average cost per

student ilicreas,ed.irVbcith, current' and constant dollars. Since this"
, .

A
'is a picture'of cOst'per student-as student population-increases',,

. i

.

.

althoueCoccurring over time, the real dollar increase-demonstrates,)

the. lack orianeconomyof scale in the system, and of the lOng term

stability in then 'increase of .per student average cost

.v
The third line on the long run average Cat.curvegfaph

-;.(Figure 1) illustrates the natic.il trend of increasing average

cost. The Carnegie Commissiork study on costing also used real

..dollar costs to illustrate that the educational system in general

did not ilinstrate.any economies of scale, actually increasing

.average,cost in. real dollars during a period di rapid growth or

exhibiting diseconomies of scale (Carnegie, 1974, p. 15).
. /

Both figure one and two shot./ the cost curves of.an institution

during-a period of rapid-grdwth, and also during a period of steady

=-state enrollment since the legislature-has capped CU-Boulder at

10

6
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Year.

od

flo. of Students

4
TABLE 1-

LONG RUN ,AVEFiGE COST'

Current D011ar

(A4grage Cost)

<a CU- Boulder Natiohal. frice. Deflator

r.

Coristpt Dollar

(Average Cost).

CU- Boulder National

1955-561

1956 -571

1

.10,006

10,641'

10,995. ,;.

1 58-59
2

11,104

1259-609 10,973.

1960-61, 11,493

1461-6/;: 12,083

19;2-6'A' -12,.266

19'63-.64", ,12,538

1964-65' 13,380

1965-66
6

6
1966-676

14,693

1.5,681

1967-68
6

16,817

1968 -696 418,217,

18,882'

1970-71
6

'19,294

1971 -726 19,957 t

, 20,4/5

1973-746 20,000,

1974 -756 20,232

1975'116
6

20,:230

1976-77
3

. 20,30
1971-78 20,300

-'

542

575

653
k.

O

.

710

787 . 107
834

941

4127

1175 1173

1191

.1242

1358 1411

.1426

1434.

1638 772
1702 1B53

1777 ) 1940

.1776 2016

1986 2137

2079 2338

2276

2476

.288

2735

2802 2927

-e60.9

62.8

. .

890,..

65.

66,

67.5

1005'

1076

1166, 1492

611.6

'69.2

1216
1360

P

.70.5 1399

71.6 , 1641 1638-

72.7 1638

74.3 1672

76.8 1768 1837

4808..79.0

82.6 1736

86A .18W 2041

91.4 1862 2027

96.1 1869 2019
100.0 1776 2016-

106.0 - 1874

116.6 1783 2005

12763

133 :

,1788

.1862.

2033..

2056

140. 2090
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Table 1 (aantinued)%
("k

1 Nov.' 1958 AudItoof Budget

2 7= Dec, 190.. Audit Of'Budget

10

3,- Budget 'Request Document

gxcl6de cont. eauc.

exclude cont:.educ.

4 - Budget

Rilequ4stb

'Document

3 :- 'GNP ,.,rmplicif pri.c3 deflator,
..

, ,.

.

#.. .
.6 - Annual.Appropriations Report,. JBC,,

.

IP %

..

7 - Gross.Dmestic Product deflatibn, 1976 '

Econ. Rep. President, p. 192 ;

National data front Table 5, page 35, Carnegie, 1972
V .

1. .'

'1971 -75 data derived .from iliflation 1969-70. National data

dccording to the Higher Education Prkce Index4Halstead, 1976)
. .

A 1 /

A

\
I

0

.

11
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-20;000 FTE students for several years.

t
This phenomena should not surprise anyone since we have already

"demonstrated that the primary methods for allocatingresources ate

all based on an average cost expenditure per student.
,

'During the period of growth higher,education institutions were

successful in getting resource allocators, legislatures and

governors, to accept as funding basis thestudent faculty ratio,

and resulting average number of staff per lull time equivalent.

student concept. us if the student-faculty ratio was/20:f ttien
. *

.

the 'marginal cost of adding one hundred students was the cost of

adding five,faculty. Associated with the fi "}e faculty would be a

specified number of support staff, supplies, facilities, etc all

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

. entire system was built on a tautological basis.

Such a f nAing basis would e i?sulted in a constant real

dollar average cost if it were of for the labor int-Asity of the.

industry. SinCe higher education is almost eighty percent,lSbor

expendittire (Halstead p. 136), and since labor prices have risen

higher than gpnetalexpendirures (until 1974) the adjuhtment f9r

real dollars illdstrates the overall upward bias of higher education

total cOst,.and resultant average cost, to increase at a greater

rate than inflation. This the increasing level ofilaverage cost.

(Hagstead, 1976)

It is appatent that the average cost has also been assumed

to be equal' to average variable cost, and any consideration for

, fixed cots has been ignord. Only in institutions of very small

size, under 500 students have resourCe.allacatorsacknowledged a

c.



feeling for critical mass. .

%Among' all groups 'of.inst it utions, exceptionally small
colleges and universities tend to have relatively high
costs. The cost per FTE student declines quite sharply
as Institutions increase in si ?e from very small levels, to
Moderate levels, after which the decline occurs at a
diminishing rate or levels off. (Carnegie,'1972,p.I64)

We can conclude that the state resource allocaters,.executive

and aegislative analysts *lave accepted the iAtitutional argument

. ,

that student faculty ratio is crucial to prOduction. What has

fplloWed is a long history of funding based on average cost

per stu,den t.,

Futher information on the financial crises in higher education

can be found in Mostrecent literature about higher education and

the reader is referred to the works identified in the bibliography

as well.as the author's own doctoral thesis., especially for'.

discussion of the many other policy issues arising from finandial

crises including gOvernance confusion arising from the seperation

authority and responsibility.



METHODOLOGY

A cost structure model of.a'higher education instit.utionia

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 and variable cost.

The model' permits analysis of the Present udgetary flexibility at

the institution and permits examination of institutional sensitivity
. .

to-policy changes. The model is capable of both inter-institutional

and inter-departmental analysis. However, for the purpose of this

paper the model was used only to examine the cost structure of the

Univergity of Colorado, Boulder camOUs in the aggregate.

Data for 1974-75, was gathered from budget request documents

of1973-77, Joint Budg t Copmittee Appropriation reports, and

.ColoradO .Commission on gher Education reports. Projections were

madejor the years 19 -79. Alimited set of hypothesi.s.were

postUlated and tested.

Model Design

The cost structure model is designed as both a deterministic

simulation model and a goalprogramping optimization model. The

system uses the NCHEMS State Planning System_(SPS) as a'general

framework which permits both simulation and optimiiation. The

16
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*equations within the model permit both simulatj.On and optimization
.

within ati institution. The.analyst can test the effects, of changes/.

0
'

in student enrollment-, by program and level within an institution.
1

Inter - institutional. analysis could be achieved by placing' all

variables within a loop for each school, while maintaining a logical

loop over all*hools.
%,

Other costs 'ttliat arcdeveloped in themodel and used in l ypoic

. T.

analysis include the traditional fixed cost of facilities, variable

''costs of supplies, etc t, and most importantly the fixed cost of

personnel to whom a long term contractual, Or.at least political-
1

, ,

moral commj.ttment Has been male. This last category includes the

classic tenured faculty and the classified' civil servant.
.

. .

Higher education's movement of costs from variable t, Exed

may have been made to follow private enterprise where grown has
. .

seen a shift of cost from variable to fixed. an the puree hange

economy such action is taken to improve the technical coeffici

by using fixed capital.expenditures for equipment to provide

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

exchange economy model shows an economy of scale operating whereby

total average cost declines over the relevant range of production, and

marginal cost isiless than average cost. Demand constraints, at a fixed.

price level, provide the incentive to fix the levelof prod4tion //-

Higher education however, has shiftedits variable coFt-into categories

of fixed staff cost, and combined with the fixed cost facilities cannot

2 demonstrate an economy of scale, beyond a loW level critical masss.

Movement of costs from variable to fixed in higher education has

not changed the technical coefficient of production in the aggregate as

shown by the stableness, and even increase in the average cost over time,:



I

One reason for the/lack of improVement is explaintit by\

examining the ihanIlin programming breadth. which-characterizei

,AmericanYhigher educ tioh during its period of rapid growth since

1946.
f

C

..fas'institutions grow in size they tend` to offerAegrees
in.increasinghumbers of fields often adding expensive
fields, such/as sciences ,iindengineering.` Our data suggest-
that the variable; 'number 'of fieldt','tenato exert. its
influence, at last to some degree, in.the direction-of -

increasing costs with rising enrollvent, thereby acting.
as a-counterfarce.to factors tending toward economies
scale: (Carnegie, 1972, p. 164)

15

...This statement based on extensive research among 4mcricin

'universities exemplifies the situation at the CU-Boelder campuS,

even toNntifying -the acadf& is fields which ,grew the most at CU-

Boulder, s iente and engindring. This is best explained by
.

rememberi1g that the criteria for resource allocation used. by state.
/ ,

,,
., ,

. blidgeteerS were.the.student/faculty ratio, and resultant average

cost based ratios. Since the institution rare xperience marginal
4 ,

tost.b ing belowifiverageat the micro level of-course section size,
.

nd c n,also use the graduate students acquired with the doctoral

program as low cost instructors; the marginal cost of addftional

student's at the undergraduateaevel was well below average

J,

insti-

J f

tutional Cost (Jedamus,1970

During period of growth institutional policy seems to have-

been to:expand role and:Mission andr spend all resources in order to

' justify costs. This policy has led to the presentbreadth of

Trogram at its .current student enrollment level, In-Colorado Ur'

lowest cost per student schOolS are tort Lewis,. and Metro' where'
. .

institutional policy has been explicitly to avoid all graduate.

programs. Fort Lewis keeps its undergraduate curriculum at 22

18
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academic pr gram majOrg. r Their president,. an eeenomist by train-

ing, has indicated that such a constraint upon their personal

aspirations is necessary in order to contain costs. (Berndt)

Budgetary Disincentives

In state goxernment financial policy ere is no incentive to
/

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

is thatany moneysaved one will be expected as savings in
,

subsequent,years. A policy of'CuttiUg the base or one time savings .

A

will'tend ta lead government sector managers, including higher.
-

education edministration, to seek to minimize repo ted savings'by..

spending funds which might be Savedas soon asOiscovered and

definitely byAthe end of the fiscal year.

Higher education institutions madeksure that any savings which.

occurred during the period of student growth were immediately re-

invested i'aikprogrammatic.expansion. Skate decision makers became

. I

concerned with 'this practice,. and it was one of the reasons.for
..:

F
,
.

establishing the,COlorado Commission on Meier Educatioh in 1966 to

curtail the expansion of role and mission by the institutions. It

cannot be proven,kerethat the state level control over .program

curtailed the rising-ave?hge cost-shown for tie 10 years prior to the

commission formation, but the constant dollar average cost shown

. in figure one did level out at that point.

A further strengthening of-state leVel control overinstitu-

t
tional management began duringithel.ate 1960's as budget'enalysts

were hired et the stateagencies and began to conduct their analysis-

of budgets in a detailed manner. The appcopriations from the

legislature began to be at a i.ower level of control, more line items.
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The erosion of confidence in institutional management paralleled

rage,cost curves, and were ?erhaps related.increase in

Lump sum appropria iOns to std -tie

%4ucation, ended and institutional
, -

decline. _This state level change

gencies, particularly higher-

budgetary autonomy began to

in budgeting style and aggressive-
,.

. ness in review was"not unique to edlorido but occurred throughout

the United States. (Glenny, 1975)

Only with the recent stability)of student enrollment'af thew
2.

major universities have state dedision makers gun :to reduce the

level of appropriation detail, but the new level is meaningless.

The analysis still occurs at the detailed level, and any change in

expendfture must be justified at the detailed level. ,Theaggre-

gation of appropriation has little real affect upon management

flexibility. The distrust of institutional resource allocation

pol has led to state control, in Colorado, of the number of

p yees permitted. The appropriation of FTE (full time equiva-

lent employees) was instituted in 1972 for all state agencies.

This policy of controlling FTEs shows the concern which the legis-

lature developed over the hiring.practice of state government.

4
Xlip in this period of growth the Colorado legislature de-

cided, through its Joint Budget Committee, to control the expendi-

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

direct cost recovery funds from sponsor d. research,became part of\--
.J k

the appropriated funds. In addition -th cash income of computers

centers and like. Activities became part of the appropriation. In

..t..

several instances the'state budgeteers providira an institution

with a requested increase in expenditure, but indicated that this

cjt
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ef
inereasewould have to.come totally. from an increase in cash income,

,

t.

not from the.general:fund. Often this practice led al\institutional

manager to promise more income than possible whith led to a supple-

mental appropriation from the legislattA to offset the over ,

expectation of cash. The tactics used by the institutional manager

to acquire equipment, or even honest mistakesmade in estimating

outside revenue, Increased the level of distrust heldby state level
7 A

decision makers and caused a movement to moretightly control

expenditures.

Incentives for institutions rcUarn, other income were diminished.

Since the individual faculty member can earn little beyond his own

salary, summer employment anda specified level of'cOnsulting; and

since the institution cannot utilize the indirect cost recovery

monies for programmatic expansion, or as seed money for additional

4-

research the incentive to seek outside income declines.
Att

One area of

CU-Boulder where this is apparent is the computer center which has no

incentive to seek Outside users since,the additional income cannot be
14

used to increase the expenditures, even to cover the additional
r

.
variable cost incurred at the center to serve the additional users.

4b,

Rather the additional cash will only be used to diminish the portion
o

of support provided by the general fund. Such a reduction will cause

the general fund supported user to diminish his use of the equipment

since federal ontract policy requires equal treatment on a dollar

cost basis.

)Other examples of the dis-incentives for gathering outside, non

state funds exist and are openly discussed in budget request dodu-

ments. The institutions general cost picture changes from this lack

2 1
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of incentive since they seek fewer outside dollars, grow less,and

decrease their ability to have budgetary growth from any source

,

other than student increase. The reasons for this tight control are

justified in state decision makers minds since the institutiods did

st

increase the fixed CZINklevel of operations during their period of
A

of

student and out'ide fuid grow6. State resource allocators are
11.

- fearful of continued institutional growth which will cause i long
C .

.

N
,

.

,.,
financial commitmont by the sfate. All too often the research

ill°

rojects brought in, the computers purchased, the equipment and

buildings acquired' became part of the iistitutibns fixes costs while 1

the-funding party originally responsible ceases to conasibute to

the enterprises suppor

The fundaniental problem
is

how to provide institutional

jlexibility and incentives,to 'attract other fundipg sources without

leaving the state with a large fixed- cost enterprise. Under present x

, policies of faculty.expectation of tenured. status, state personnel

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

classified staff the problem continues. The state resource managers

are not going to provide 'i7tituti.,nal flexibility to obligate,

and the possible benefits of gathering outside activities to-help

off-set existing fixed costs will not be achieved.

The potential for continued growth which would sustain the

current level of fix*versus variable cost is limited by the present
--

policies. A more detailed analysis of the cost structure and a

review of potential changes can lend insight into solution sets 4.

for stable state.



RESULT%

'
Given that higher educaticin budgeting is based on average cost,'"

and given a shift in cost strucpure from variable to fixed costs
,

several hypotheses have emerged.' These hypotheses relate to the,

causal factors of cost movement under conditions of both growth and

decline.- In order to test the hypotheses the cost structure model

was used to examine the costs of the University of Colorado-Boulder.

-Seyeral computer simulations were made to determine the cost impact

of chingee,in specific policies under varying\tO(ditioi3: All of

the.tests were run using,1974-,75 as.eke-base year and projecting

forward,to 1978-79. A longer time peAod 'could be examined but that
1

would require a change in computer resource capability.

a

Simulation Runs Discussed in this Chapter

Run I- - Initial data base after validation.

Run 2 - No change made to the 1974-75 conditions;

Projections made based on continuing- relationships.

(See Appendix D for detailed listing of data elements'.

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

by thirty percent per year. Other values held constant:

r .

23
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0 . Run-5 1. Net tenure'attainment rate changed frOM current. 1.09 per-

sent to .99 percent while enrollment is held _constant.

Run 6 -,Net tenure attainment at .99 peicent with students

r. adMitted decreased by 10 percent per year.

'these computer siMulatiOns were utilized to develop an Under-,

standiat for the,sensitiVity.of the present cost structure to policy
k

changes. The technological problems in developing analytic models

f resource allocation.strategies are relatively simple and for the
.

most part accomplished. Analytical mode's have lacked two dimensions,

cost,Structure; and revenue source 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

structure model if institutions have the expenditures available .

o

..by revenue source.

The most critical methodological problem still unresolved in

higher education analytical modelling-concerns theTdevelopment of a

procedure to determine the performance evaluation criteria. Re-
.

search into the explicit and implicit criteria oe4each decision

group and the relative weightings among the several conflicting

goals and groups is necessary to focus resource allocation analysis.

The cost structure model has been developed in a computer

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
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not have been..possible. Simplification seems to Come.only after

understanding:has been gained.

A minimumordetailed information hhs been included in this

22

chapterto simplify the analysis of the hypothesis. A copy of one

enll simulation run is. contained in Appendix D:and summary report'

samples are in Appendix

Hypothetib One

goo

Cost is a direct f ction of the student full time enrollment

as.the enrollment increases. Figure one in chapter/ihree (p. 40)

shows that asIthenumbe of students increased the cost per-stUdent.

in both current and conktant dollars maintained an:upward trend both

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

Hypothesis
Two

.Cost is a function of the committed wages and salaries of

faculty and staff as the enrollment declines.

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 sixty percent of the classified

staff (representing those who are most likely a fixed obligation of

the institutions). Since the legislature has funded institutions

on an average cost basis legislators'would expect that the cost

could decline along line ABonder 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

25
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. unless individual-6 who are presently under long term commitments

are layedroff The actual number of students who can be served by

committed' personnel actually is more difficult to calculate since

individuals are available only.for their disciplines or world

24

specialities and1an under or.over supply will occur at the academic

discipline and student course levels.

%Figure three shows a second effect of fixed cost personnel and,-

facilities.growth: There is an upward' moment of .fixed cost over

time whicii causes an increase in the level of,students, needed to

equal the supply fo-fixed cost resources. The breakpointOf i -less

than the second:breakpoint,I2... higher level of student enroll-
f '

Ment, 18i030 students in simulation run fourcan be 'served with

committed cost 'faculty. Fresentpolicies.will'increase the level..

of students who can.be served by fixed cost personnel making the

Anstitutionmorasuscept±ble to high cost in an environment of
14;

student enrollment decline.:

Hypothesis Three

A static description of\the. coitk in relation to full time

equivalent enrollment reveals d-discontinudWmarginal*cost curve.
,

Figurdlour,.page 75, shows that average fixed cost and average

total cost decline as student. enrollment increases. What is not

shown is that witkstudentdepline beloW five thousand. students

the average total cost will lecoMe equal to average fixed col,

plus supply'and. e4ense' variable cost and average fixed eoSt Jill

*Come asymptotic. The Marginal cost is a discontinuous'cuyS with

.breakpointsTdetermined by the level,of students served by fixed

2
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cost facilities, faculty, and staff'as shown in table three.
I-

At all times the marginal 'ost is less than average total cost
. r

29

since the variable cost components being added during immediate

sgropth.are always, at a lesser average' cost than the long term

-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 faculty and

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

Rather, these shifts have been justified' on the need for faculty

to Perform functions other than teaching and these functions have

g,

historically been performed only by full time tenured.faalty.

The qualty of 'full. time tenured faculty has also been assumed to
IC

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

to limit the percentage of non-tenured, short term faculty. In

the case of faculty tenure the deciqpn is usually made by a depart-

ment which does not havetesponsibility for keeping the cost low,

but only for performance against, qualitative standards set by

university officials and outside aCcrededation boards).

Additional Results

Perhaps most' important for policy cqnsideration is finding that-

there is a continual growth in the proportion of.costs which.are
.

fixed. During period:of growth the fixed costs increase although

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. affecfedcignificant-

1y unless_the faculty percentage who are tenured is reduced below .

orjudt under a present maintenance level. The abilitrto absorb

33



t
.

a decline in student enroilment'lessens cc_ch.T.jar chiA:total rixed
4 r

costs are permitt:26 to.increase.

.

tenLr.-. ray

budget-:xy the
a*

.

: _ ' :2nOWS, the exper...t.-,4rures

4 r f
whRh art.: :-.2ixe:. cc-,, ;,;' cont.:nu toirmre .L,Ii-r condit.,.-InS

,of .stabs? ..-...rolic and ,21.7rer.c.tenure att1ellt.7'.oli,:7y3 2ivan.
; ,)

rh bruse: 2I.

enrol,17:en:. :Tat dec l but with current pclicy. the per-

30

centage of fi::eC t.Lt Lis-, increase as shown in runs thre!. .
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.
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Fired Cost as a Pe cent of Expenditu're

I
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,
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ill
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TABLE 4
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..,
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Analysis Summary .-

' ''.. t
Although student enrollment decline causes the institution to

encounter bUdgetary problems:sooner; even with constant student
.

.
. . .

.

enrollment the present policies of tenure attainment, staff employ--
. . . _.

. . ...

(ment policy, and the cost of exing facilities will lead to .a
-....-ist

.
. .

reduction in budgetary flexibility for future years.

..
.

The combined effect of these movements in cost structure is .

toincrease the level of students needed to cover a. break -even

point.. Long term conversion from variable to fixed will- make the
,-...

predicted student enrolliment decline quite costly.

.
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IMPLICATIONS FOR .HIGHER- EDUCATIOn PuLICY

Decisions regarding public higher education are made within

an environment of demand factors, and of basic societal conditions.

Policies are made to maximize performance toward a set of pre-

scribed go1als. The degree to which goals are met is determined by

/

a set of evaluators who `primarily represent groups which provide

the revenue to operate. Each of these evaluation groups has a set

of,criteria, but the criteria are not elways shared, nor even

complimentary.. The conclusion from studying and developing an

understanding for higher education cost structure is that several

policiei need to be changed in order to better operate the system

given thp current and projected environment.

Environment

A change in.student enrollment growth patterns to steady

stake or decline alters the asic nature 9f the industry. Policies

which may have produced -excellent goalsatgifYing behavior may have

. the opposite_ effect when thesystem exPeceg'student enrollment:

-decline. Higher education policy is alSo'made in an environment

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

Asupplies, utilities, facility cost, etc., may have large scale.-

structural chafips. Recent inflatiOnbas affected higher education

as en industrial sector mor greatly than the general economy due,
.

to.the mix of factor inputs p iar to the higher education

^-1
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industry. (Halstead) Higher education policies may-,have to change

if thesocietal price structure was to change.

N . ..
s . .

American higher education is also in a-particular cultural 4

IL--,

environment,.where education has been utilized at the A
C

set of a

I
career, and used very little for life-long-learning-or career-change.

ti

A culture such as modern day China might necessitate radical ppliCy

change since the provision of continuous changes.in roles, between

teacher, student, factory worker, farM worker would necessitate

'a radical change in the higher education policy set.

Public higher education policy primarily reflects these

broader societal. conditions, and does not have_a veat deal of in=

fluencewon overall inflation, or work conditions, or even student

enrollment. Bather these are exogeneous or given factcr...s for
\, .

,

,

higher 'educarion to vOrk.,within," and to which it, responds. .

11

-

Policy Alternatives' 4

(
`Public higher education haa'such a large percentage of its

/

costs committed primarily due to personnel policy. As table four

shows the University'of Colorado-Boulder currently has 64 percent

of all expenditures committed to fixed costs. An enrollment

decrease of 30 percent of.admitteeS per year (run 3) will cause.
a 4

.

73 percent:of.expenditureS to be fixed leaVing 'only 27 percent of

cost as controllable. Under policies and conditions of 1974-75

this move would occur by 1978-79,

If departmental faculty tenure-policyswas to continue as in

1974-75,and other conditions, such as the retirement. rate were to

1

hold steady,almost the total faculty would be tenured by 1980:

. Since some departments already.have 100 percent itenured faculty

'3



Sbme'shift in this indicator is.aiready occurring.

Throughout the country a group of younger faculty -are adjust-
,

ing to the possibility that tenurexill 'not exist for them at any

institution. They are becoming a.group of academic nomads. They

are denied tenure when indiyiduals of lesser quality were granted

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

suffef fromother conflicting policies, suchad-rules 'Which permit
. .

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

1 ..,

years. Of pourse, the academic administrator who is reviewing

applicants for positions can also no longer ue,.the number of jobs

`,within the last 10 years as an indicator of probable applicant

quality. But, many administrators still hink in the: old manner

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.

;The movement of staff from yearly contracts to long term

civil servant statusalso inhibits management flexibility. tOng77

term Commitments should. be made in the context. of emplOyment for'

Nthe State, or for the total higher educatio system; not promises

of longterm employment at any one apeCific institution, location

or department.'

Other feasible policies.cbuld be developed regarding non-
: f

teaching staff to.provideless of a'need for and expectation of

longevity. '1"er:haps-a greater acceptance of student labor, coupled

*

with iniernahips in their academic. program will.provide staff.

support and academic meaning.
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Personnel policy regardin3 retirement plaris, and reward

structures should also be examined. Early retirement plans ilaSie

proven financially beneficial to several institutions and CU-
.

Bor might also be able to impfove flexibility and perhaps even

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

. -

.necessary to cost the alternative retirement plans. Extensions

of work conducteCby Toole and by Hopkins would be necessary for

detailed evaldation. (Hopkins, Toole, 1972). An examination lnto

increasing work. oads while increasing salary, pr year round work

for faculty might prove cost effective in the long'run if coupled

with a reduction in tenure expectations.
1

A reduction in an employee's contractual expectation of long

term employment will lead to higher present salary demalds since

long term employment reduces risk, and the increase in per6ived

risk will create a demand for higher pay now.

Since facilities represent the other component of fixed cost

any imwovement in utilization rate will reduce the demand,for_a

replacement or enhancement. The present policies have led to very

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

week. .Thepolicy. of .builaing.facilitiesto aCdommodate.a peak

load of approximately fifteen houfs a week, from 9:00 am to noon

seems Scostly'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



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

ability of continuing educatipn programs to make 'such use; and

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

sideration`of this olicy for state supported programs. Both

changesin staff long term employment expectations and'the re-

duction in facility demand provide greater flexibility to management

4 by offering a larger percentage of expend urea as controllable

resoUrces.

Perceived fiscal crises, seems to .cause ployees to become

ecure about' job status and reject tec ological improveiklts.

Duri g the period of enrollment growth several technological

improvements were offered as resources o aid instruction at a

lower cost than increasing the faculty. omputerAssisted

Instruction (CAI), and Education Television (ETV) were both

promoted as technological means to improve instruction at a lower

cost than providing additional-personnel. However, the experience

has beIn that CAI and ETV have been purchased along with additional

staff leaving funding agents disenchanted with the prospect that

either innovation would provide a cost savings. CAI and ETV have
.

A.
.

only been qualitative improVements. An increase in the use of

Computer Assisted Instruction and Educational Television may provide

a means of
)
reducing long term cost,

/
but such an'argument will be

,

/
.

.

difficult to test and prove if discretionary resources continue to
,..

diminish. Perhaps an environment of competition for student

consumers will provide the necessary incentive to lead to

technological changes.



Higher education has primarily been a suppty dominated indus-,

N
try where access was controlled and demand very high. With a

: .

reduction in demand the urge tc:attraCt.consumers might.encourage.

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

- ,

Instruction. It is still.nOt prOven, however, that Computer

Assiited Instruction other improvements are any less,expensiVe

than faculty cost, nor any less a.fixed_copt investient.

Other policy changes to imprIve the productivity of higher.

education might focus on the use of existing faculty and staff.

The present, and long standing, policy of providing undergraduate

instruction with about a twenty to one student.to faculty ratio,

While doctoral level education operateS at about four to one can

be challenged. The simulation model illustrated. the ligh'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

greater at,the elementary-secondary

and undergraduate level in college,

degree level. The historic reasons

with students is probably

school ievel,°or the remedial '

than at.the doct6ral_or masters

for dpveloping such a low

graduate level student faculty ratiovereprimarily due to the small'

numbers in the program, as well as a means to .protect senior faculty
A--

members from a heavy teaching obligation thus permitting them

greater opportunity for unspontored.research ankpublic service

activities. CU-Boulder could reassign over 250 faculty members by

making their graduate i,evel student faculty ratio the same as under-

graduate. (1976 CU-budget book, format 50m)
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The quality of graduate education might be reduced, but since
0

this idea has not been.studied it may be worthwhile to examine.

The two most likely prospects are, one, that the facUlty member is

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

indeed working hard, but perhaps on unsponsored research, committees,

4nd*her non-instructional duties. A review of%faculty time:

.commitments could. lead.to a re-structuring f the/reward 6,stem.to'

encourage heavier teaching loads. Presently, research Rroduced

is.the primarycriterion to 'measure individual achlevement,..reducirig.
4

the incentive for quality instruction. .Making the research,59Pm#7.
, \

.

merit more explicit and seeking direct funding for is a faculty
0

member's contribution would be a reasonable effort and provide for

greater institutional credibility. Of course, it coulc! merely

Separate research activity out and cause it to be eliminated from

the budget. However, if the decision'process is explic it then a

Adecision maker must operate in the open a nd be acco9table.

Perhaps the total role and mission of the institution relative

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

e'rkof the University,of Colorado-Boulder according to the resource

allocators in Denver. However, it is the most important of missions
4 7 .

if on asks the departmental hiring, promotion, and tenure

committee. Several alternatives for correcting the goal conflict
)

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

faculty time more explicitly and.legislators could be educated about

Ae need for'such research. Such a separation from instruction

would be beneficial in a time of student decline, and research

continuity.
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A shift in staffassignmentsto permit aggressive research

support seeking faculty members to spend more time in proposal

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

should Increase outside support for research. A switch to

aggressive searching for outside res%arch support would need to

inClude an expansion of support staff available to help generate

resources. Such a move would also need aAchange 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

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

individuals might exist. Many academic departments have already

decreasAed in enrollment and excess faculty time may exist, but not

the incentive and support for seeking funds. More fundamentally

the department.which'first has-excess 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

style' departments with)oith their teaching and research loads

could'be developed.

PropOsals have already been made to use faculty as a pool of

research talent to be applied to state needs. Such proposals might

be better'understood. as a package of fundamental changes to help

cover a sunk cost. If buying out a 50 year old faculty member's

contract for a cost savings of perhaps only 20.percent seems

feasible, then oneshould consider what other products are possible

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

dollar. It is not necessarily a credit to our universities to- become

4



the leaders in early retirement When 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 employment

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

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

,a full time tenured for life professor. Such fundamental change is

not as likely as other alternatives, but movement in this direction

would have a powerful effect on the rigidity of faculty employment

ND

expectations, and should reduce the fixed cost component of faculty'

salary.

A review of academic program offerings to dete\rmine the speci-

i

fic ones which are of high quality and hie demand relative to other

programVs often discussed but seldom conducted. The rapid

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

the growth period of the sixties has leeto 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,T1972)

Determining the criteria for program review has been the major

difficulty in undertaking, and completing such program evaluation -

efforts. Criteria for review appears the fundamental difficulty in

any policy study of the higher education induitry.
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This study has focused primarily on the criteria of a palanced

A
budget, or cost containment.. 'The studyof higher 'education cast

structure has been undertakenNto produde an understanding for the

Mack of current budgetary flcibility and the potential of fiscal

crises if currentolicy is maintained during a period of static

enrollment, or enrollment decline. However, higher education has

* many goals to serve, many of which are contradictory.

'-Beside the goal of cost effectiVeness the institution is
J

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

employee equity by providing equal opportunity employmentand

promotionright's.

Another 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 .would have2 dramatic

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

movement co Boulder and growth of research and development enter-
/

prises su h as the Nationa_Center for Atmospheric Re4eareh (NCA1),

the National Oceanic and Atmospheric Administratiob (NOAA1, the

Bureau of Standards (NBS), Interbational Business Machines' (IBM),

. r.
etc. have occurred simultaneously with the growth vf the University

`and its emphasis on the physical-sciences. A reduction in the

quality or quantity 0 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 economic. loss
. . .

for the local community and the state. (Cross)



y review of higher education productivity needs to address

these u/tiple goals anethe numerous quantitative objectivds upon

which performance.towardxthese goals is evaluated. Simple

metic might be sufficien4Ophistication to examine PoliCy'alter-

.nativesdirected toward the single objective of B. balanced budget,

but a thorough performance reiew should perMit the evaluktion of.

Multiple policies against meftiple\performance criteria, same of

which have non-linear and indirect interdep endencies.

4 'cc

Performance Criteria

Acknowledging that public higher
i

education ha- many goatill .

does not provide an understanding for the evaluation process.

Higher education. provides service§ to many funders each of which

has performance review criteria. The legislature 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,vorking -conditions, and

student access. Legislators also k to help the institution

satisfy the numerous accreditation boa another set of evaluators

with perhaps different criteria than the.lgslature.

The legislators seek to represent the general public's 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 forde the institution to provide

amenities, or services that the legislature will not explicitly fund,
NMI

such `a a symphony performance although such an action affects

institutional cost.

4.
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Conflict over performance.criteria frequently occurs'between

the legislative funders and research sponsor's. Federal government

a encies and private foundations which support'research are primarily

-concerned with the institutions research performance, even if re-

search activity may have to be at the expense of student instruction.

StUdents are in competition with the research sponsors for institu-

tional resources. The battle ground is explicit when the federal

government'audits the overhead reimbursement rate for the institu--

tion. The institution tries to provide justification for a very

high rate, while at the same time telling the legislature that

research overhead represents a small portion of its resources and

7
is solely an adjointact vity to instruction. The research iPonsor

t,
is told that research lairtlieir primary mission and that the

institution can provide research,more inexpensively than outside
.

research compandes because it has lesser paid faculty and the

availability of low cos" high quality. student research assistants.

An addition problem also exists since the stated criteria are

not always.the criteria upon which a judgement is made. The

institution must develop an-understanding for the implicit criteria.

being utilized in their review. Students may have explicit

criteria of instructional quality standards while'deciding to attend

primarily on the basis of dormitory quality, or college location,

7. or auxiliary enterPrNes: Legislators may be more concerned with

the football team's petformance than academic awards. Research

sponsors may be seeking to spread funds geographically, not solely

on quality. Some decision makers may even be using less socially

acceptable criteria, such as racial or personal bias for their own

-lb



family, or ego's'.

Public higher education policy analysis can e sumniarizedsas

study and analysis of the goals and revi criteri , explicit and

implicit, of each funding and servic g group, and the priority
A

ranking within and between these groups.

The present lack of budgetary flexibility and potential for

worsening should provide stimulus for quick response by adminiitra-

0.

tors. .Past flexibility has been obtained by the extra revenue

available when student enrollment growth is funded on an average

costl!si6, while incremental expenditures occur at less than the

average cost. A stable enrollment, and even more so a decline in

enrollment, illustrate that future budgetary flexibility will o

occur through carefu4,management. An institution's response set

can be categorized according to the present level of budgetary'

flexibility.' If there is little budgetary flexibility then the

response set is truly draconian. People may be layed off,e,buildings

closed, programs eliminated without car8ful review. Given some

budgetary flexibility and time for review the response pattern can
4S

be graceful. An orderly set of policies to Cope with in impending

probleniwould lead to changes 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 changes-in anticipation. of a student decline,
r

or stable skate. Such a response pattern could be creative as

suggested by Kenneth Boulding. (Boulding, 1974)



Managers who heeded the early warning-signs and began program.

review, and,personnel policy,changes should have greater budgetary

flexibility now,And to have created-a poSitive attitude within

which creative ideas flourish. Technological innovation is more.

likely among a group of facultywho are looking'to future conditions

with their own security established. ,A positive attitude would use

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

difficult unless an 6utside threat is perceived, but not yet felt.

Sumia ry

1

It has been the basic intent of this paper to ;rovide insght

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

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

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

Figure 6 shows that efforts to deal with the experimental

method, including:data a lysis, will provide more conflict

. reduqing, analytical, dec sion processes. In that sense I have

tried to provide an insig7ht into the coststructure of higher

'education and the resultant flexibility problem whiCh might lead

us from level six toward level five.
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POTENTIAL EXTENSIONS OF THIS STUDY

This thesis is a policy theiis and as such utilizedtthe

structural tost model only.on'aggregate data and relationshipsvith

.4
the information necessary to raise the p rePolicy issue of resource

allocation inflexibility caused from aAchange.in'the cost structure,

. .

of a higher education institutioel The implications for additional'

research 'are numerous. The need for utilizing a comptiter based.'

model increases when one extends the present study to include a
g . A. 1 I. \

number of explicit and implicit evaluation criteria in a framework\

of maximizing performance against, an objective function containing

multiple objectives ph have variousweightings.and inter-
/

dependencies.

Intra- Institutional Analysis

In making resource allocatio' decisions within an institution.

it would be important to understand the cost structure of each.

produttion unit, department. Some academic departmentf may,41ieady

have reached the point of maximum inflexAility and resultant high
Y 1: ' ;'%

cost. Other departments may,be on the yerge of losing theifiek:-

bility which they may need ,in the near-future.. -An analyqpi of

intra-departmental cost structure pUld be beneficial, ind.Ean be

accomplished using the structural cost model, but with a dis-.

aggregation Of data elements.

. .

ft



Inter4nstitutional Analysii

59

-1

lThe state needs to consider its higher-education institutions

1/1

,
_

.

as a multi-plani faci sty which provides a differentiated product

for a set of market segments. This would lead th4 management

structure, state (corporate) and institutional (plant) to seek a

greater understanding4for the cost structure of'each plant, and of

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 effetts upon multiple-institutions.

The Optimiiation feature which the goal programming capability of

SPS piovides could examine cost minimization production levels for

various student populations and mixes. The optimality o.! supply

among multiple institutions, can be discovered using the goal

programming feature.

Detailed Staff Flow Modelling.

The structural cost model makes very simple assumptions about

the more crucial policy elements of fatuity and staff flow.. A more

defiled module to track individuals through their potential

employment pattern's would provide greater accuracy in thepre,-

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

adaptation of work already develoPed.:by Bloomfield, T Old and others.
4

(Bloomfield, 1977; Toole, 1976)

(
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Revenue Modelling

51

,The structural cost model has the logic established to examine

I
Alternative tuition policies. The effect upon revenue of changes

in or type of cost chamged.for.tuition; the breakout"-

.of tuition cost base for graduate, undergraduate,-or even for

students by program and level.iapossible, and should be examined.

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.

_Decision.Analyais

A very interesting extension of,thecost structure model would

belts use in developing interactive dialogue coupled with policy

capture techniques. The model could easily be adapted to real-time

simulation. The extension of its logic to include'the.paidy-weight,

'capturing and-Ahalysis-techniqUes developed by HaMmond and Stewart

would provide an excellent analytical extension, and attitude change

tool. (Hammond, 1975)

The differing perdeptions of Institutional administrators,

,dpartment versus university; budgeting staffs of state Agencies,

.and of board and legislative. members would be valuable to under-

stand. The differing perceptions of the existing level of

. flexibility and potential policies could expand the work of Balke

and others in terms of labor-management negotiations.

(Stewart, 1974)
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Graphics Extensions

The model ddes have a .plotting capability available within the
e*'

,SPS framework fot developing initial pictures of policy changes.

An extension to incorpofate interactive plotting would provide

'greater initial understanding ofcomplex

Theoretical Extensions

'An Important additional analysis would be an exploitation of

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 moVemett to an increaS-

-V ing level of fixed costs.: If so, then- the implications identified

for higher education become even more'significant when applied to

all governmental operations. The closer examination of the private

sector might also lead to a change in our theoretical expectations

of industiial cost behavior, due to the structural changes cause4

with increasing unionization, white collar contracting, etc.

Under conditions of decline or steady state the same forces acting

on-higher education might operate on private. enterprises.

Another interesting. comParison could be made with other

economies. A study which. included Britain,-and Japan might provide

insight into the effects of long term employee commitments./

Axamination of lesser developed countries might provide a totally

different set of policy implications. Inter-economy analysis should

be beneficial.

5C
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.Summary

The last, and only thesis found, which examined Cost sttutture

was conducted 1iy Joel Dean in 1937. (Dean, 1937)1 His wort on

marginal costing was conducted at the upward. end of a long decline

and be.felt that in decline the value of understanding marginal

cost, a6d'other structural cost characteristics was very important.

Perhaps the apparent paucity of further work emphasizes our lack of

need for.such analysis dUringperiOdi of.grpwth. This could become

a fruitful area of research again, if societal growth patterns are

really changing.
0 .
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