ED 129 268 IR Q04 756

TITiE Defining the Futurs; Planning with and for mz=chnelogy
in Higher Education. Procesdings »I the EDUCOH Spring
Conference (Washingtorn, D.<C., Rpril 3-4, 1975).
INSTITUTION Tpteruniversity Communications Council (EDUCOHM),
Erincaton, N. J.
75

E : 107p.
AVAILABLE FRO¥ FEDUCOM, P.O. Box 364, Rosedals Road, Princewon, New
Jersey DHSLE ($12.07)

-

BICE MF-30,83 HC-$6.07 Plus Postage.

I12TOZRE Communication Sa==allites; Computers; Conference
Reports; Fducational Changsz; *Zducational Plannings
*Higher Educa=ion; Informaticn Systens; Networks;
Policy Formation; Program Planning; *Technological
rdvarcement: Telecommunication; Television;
*University Administration

ABSTFACT

Following +the keynote address on the importance of
planning and ths changing style of management in colleges and
uriversities, various prepared papers developed the neeting theme of
using technology in college and university planning. William Massey
described the development and us2 of a computer model for strategic
planning at Stanford. EZdmund Cranch revieved the long—range
implenentation of the planning process with reference to Cornell’s
experience. The design and us= of a support admiristration
Informatior System for planning and control at the University of
Pennsylvania provided another case report. Plamning for computer and
television technologies provided *he focus for several presenta=icns.
After an overview of the obstacles to innovations with instructional
technology by Franklin Patterson of the University of Massachusetts,
Bruce Lusignan gave a brief dascription of the Public Service
Satelldite Consortiunm and Pobert Scott from MIT discussed planning for
the expense of information processing systems. (KB)

sk ko ok ok ok R o ok ek o kol S K kol sk sk kok sk kel sk skl ok ok ok sk ok ORI RO KRR o ko Sokok ok
Documents acquired by ERIC include many informal anpublished

pnaterials not available from other sources. ERIC makes every effort
to obtain the best copy available. Nevertheless, items of marginal
reproducibility are often encountered and +his affects the quality
of the microfiche and hardcopy reproductions ERIC makes available
via the ERIC Document Reproduction Service (EDRS). EDRS is not
responsible for the quality of the original document. Reproductions
supplied by ETRS are the best that can be made from the original.
oo sk ek ok sk ok koot sk sksiokok ol e Skl sk ook S sk ek ok ook K ok e o ok ook ko ok stk okl o Skt sokok ok

LI A A RN
* ¥ % % ¥ X R ¥




Defining the Future

EQ1292 61

s DEFPARTAENT OF HEALTH,
EDUCATION A WELFARE
HAT:OMAL 1NST:TUTE OF

EDUCATION

115 DGOIUMENT HaS BEER SEFRO-
DUEED EXACTLY 4% RECEIVED FROM
THE PERSORM DR GRGANIZATION ORI1GIN-
AT INGIT POINTS OF VIEW OR DPINIONS
STATED OO0 NOT NECESSARILY REPHE-
$ENTOFSICIAL HATIOMAL 1NSTITUTE OF
ECeul 4T .Ul PG TION OR @0LICY

~ PLANNING WiTH
_AND FOR TECHNOLOGY

‘IN HIGHER EDUCATION

April3-4,1975
Washington, D.C.

EDUCOM, The Interuniversity Communications Council, ine.




O

ERIC

Aruitoxt provided by Eic:

T L L

Gt sHBR

spfiteT

Library of Congress Catalog Card Mumber. 75-21647

Eurtear atornation and adeitional caopies of this book may be obtained
tom EDUCOM, P O, Box 364, Princeton, New Jersey 08540 The price per
copy 15 $6.00 lor members and $12.00 for nonmembers of EDUCOM.

1975 EDUCOM, The brilerynversily Communications Council, Iac.
Printog im the United States of America

J

g



CONTENTS

talroduccn L L e e

BART I PLANNING WITH TECHNOLOGY

1. A Siyle of Managing a University
SICHARD M. CYERT ... .. R

2. Planning and Modeling in Highar Education
WILLIAM F. MASSY .

3. Siratagic Program Plaaning

EDMUNDT. CRANCH . ... . e e mnen s
4. Adminisirative Intormation Systems ot Planning

PART I, PLAMMNING FOR TECHNOLOGY

%. The Palitics of Expeciation in Educational Thange
FRANKLIM PATTERSON : AU
6. Tha Public Service Sateliita Consortium

BRUCE LUJSIGNAN ...........

7. Plarning for Computing Resourcet

PAET 1. NATIONAL TELECOMMUNICATIONS POLICY

&, Computer Natworking and Matlonal
Tatacarnmunications Pollcy

CHABLES C. JOYCE, JB. ... . i inmisie e

ERIC

Aruitoxt provided by Eic:

29

43

91



o

ERIC

Aruitoxt provided by Eic:

APPENDIX A

Contarance Altendanc e

EQUCOM Spniny 1975 Conference

APPENDIX B

Conterence Workshops and Workshop Leaders .

GROUP! - Pltanming with Technolagy .. .

GROUP 1l - Admunistration Information Systems
for Fianning .

GROUP Il - Planaing for Compuling and Television .

ssues in Computing and Television

for Hhigher BEdusation

101



O

ERIC

Aruitoxt provided by Eic:

PREFACE

Az academic nstituhions encounter financial stress, the role of
planning in caollsgas and universities becomes more and maore important,
Aesource allocation, the appropriate use of people and other ways to
sHence, become ke focus of mstitutional admimstration,

ACTIEVE Bx
Discussion of the planning process on three levels, strategic. tactical,
and aperatronal and the use oftechnoiogy in planning were the emphases
of the Spring 1975 EDUCOM Conference. ‘

Foliowing an initial address on the importance of planning and (he
zhanging =tyie of management in colleges and universities by keynoter
Richard M. Cyert. varigus prepared papers developed the themes of using
technalogy in planming at the straleqic, tactical, and operational levels.
Presentahions on planning for technology {computing and television)
rounded oul, the program and workshops provided an opporiunity to
explore spacific examples

These papers in edited form have been collected and printed in this
proceedings. Further information on apphcations discussed inthe papers
17 this volume can be obtained directly from the author of each
presentation. Names and =ddresses of all conference participants
including the speakers are histed 10 Appendix A,

On behalf of all contereas, | sincerely thank the Conference Chairman
and Program Commitiee for developing such an excellent program.
Fichard Van Horn, Vice President lor Business Affairs, Carnegie-Mellon
University. served as chairman of the Conference and was assisted by:
James Emery, Executive Thrector, Planning Council an Computing in
Education and Research EDUGOM, Kenneth King. Dean for Computer
Syslems, Board of Higher Eduration. CUNY; and Fred Rogers, Head,
Planning and Analysis. Carneqe-Metlon University. The pians and
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expectations of the Program Commitlee were ably futhiled by the
speakers and the workshop igaders. 1o ea~h of whom | would hike to

aztend speoal appreciation

Henry Chauncey
EDUCOM President
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INTRODUCTION

léqs*‘ and win : an r:sf te:;:hm;:lc:gy to that process
111 1975, Although many adm mignt argue today against any
king of planning because Df uncertainties facing eaci co!lege and
unversity. one must recognize that an institution has to be prepared to
act effectively aver a wide range ol possible events.

Papers presented at the EDUCOM Spring 1975 Conference, which have

heon edited and collected in this volume, address issues related to
|

1
x

plarming with and for technology in Higher Education. Following the
keynote by Richard M. Cyert, William Massy, Stanford University,
doscribas the developmnaent and use of a compuler based model at
tanford University for strategic planning. Edmund T. Cranch, Cornetl
nivarsity, reviews imalementation of the pianning process, at the long
range or strategic level. wilh particular emphasis on recent experience st
Cornell Universily. In a strategic planning exercise at Cornell, data bases
covering current experience at the institution were employed to generate
alternative projections for the future.

Planning fortelevision and computer resources is a special application
of the planning process. Following an overview of this procr by
Franklin Patterson, Boyden Frofessor, University of Massachusetts,
Bruce Lusignan. Stanford University, describes the Public Service Satel-
lite Consortium which is a recently developed cooperative group of users
of potential users of satellite communications. Robert Scott, Director of

o o
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aniversities at
Spacitic examples of planming individual institutions highlighted the
sheps hald thiroughout -onf ’ a
Shep have been made and sent directly to conferance participants. For
5 5 = Fe d

syrther information onthese informal discussions.

es and unversiies as highly decen-
tratizaed organiza a5 and often productive during a period
ot fast c,ruwtﬁ nd adeduate resources. Du nng the 1970's however, when
g declining, mnstitutions must
order to survive and davelop

some perspachive on using

nming and budgeting process

terhiulaigy 10 & am inshtution’s pla
t n

fept: \wly o rsue instituttonal goat

Richard VanHcrn
Conference Chairman
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CHAPTER 1

i by RICHARD M. CYERT

A Style of Managing a
University

As arademic inshitutions encounter financial stress, they develop more
mterest in their own managemant, Looking closer into the subject, they
recognize that there are really far fewer management differences between
business firms and academic institutions than have been presumed. One
of the areas tha! business firms have emphasized but academic
institutions have ignored is planning. In the halcyon days of the '60s,
when colleges and universilies turned many students away, nobody
needed to plan and nobody did, one interesting example is the amount of
cunistruction undertaken on both private and public campuses without
suftficient planning. These buildings were designed only far the next day
instead of for next week or next year, and now, as growth tapers off and
even turns down, colleges begin to find themselves with excess capacity.

Many administrators and faculty members will argue today against any
kind of planning because of the uncertainties facing an institution,
primarily uncertainties in enrallment and gperating funds. A planner must
first recognize that since uncertainties will always exist, he needs to put
the organization in such a position that it can act etfectively over a range
of possible events. More specifically, planning consists of setting some
goals. devising some strategies to reach those goals, and developing
organizational processes to implement those strategies.

Setting Goals
The first step in planning must be the setting of goals. which is obviously

business flirms, as James March and | argued some years ago. the goals
tend to be set by a bargaining process among the coalion running the

organization. To some extent this is also true in academic institutions,
But it a unversity has two Nobel Prize winners in a certain discipline, it is

7
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H A S5TYLE OF MANAGING A UNIVERSITY

wntealy that one of ts tong-rangs goals «1ll be to apanden that field.
o 0 how well or badly the department hits into the rest of the

errar it
BRI

mehtution O 5 = w1l come from the financial 1esources and

the peeole already m ne

: ais are 1o be made exphot which s the condition for their
pewng uaeful, somebody must start the process of determining them. and
1his should be the chiel executive  Unless the chief exacutive 15

Comrmtied to planmng, and untessfies prepared to follow the plan, all of

i

1¢ actvity will pe mere facade. The executive’s statement of the
.o 11 detail and refinad by the coahition managing
1 which wiil differ i makeup depending upon the

it

aig nroulel be dad

5

e TdaniZal

saprulive & y s also uselul to have inputs n the refining process
oo tRe othar major canshituents of the university = trustees. faculty,
ranents and alumne The completed goal statement will be hierarchical.

el e s tterenil eveds of 15wl have different degrees of spamiticity
=

e

g st rehare o fere amizational units. A totally developed goal

. 1or a broad and detailed set of plans.(4}

e g ol e 108 DaEIE 1

Devising Strategies
The next slep in the planmng process 15 the develnpment of a set of
n ta the achievement of the goals.
The imphicit assumption n this second process is that the planners are
of the university's resources. They are basically trying to
find strateg Ihat witl map these r2sources into the goal structure. The
result wiil again be a hierarchy of strategies that will relate the overall
qoals of the orgamizaticn o those of the subun - Siralegies may range
fram a tpihon, scale. and program porttolio at the aggregate level to lields
af emphasis in particular departments at the more micro level of

already awarg

planming.

Developing Qrganizational Processes

The next 5tep in the process 15 10 devise the means by which these
trategies can be implemented. Each micro or budget unit must develop
specific plans with the necessary personnel, program, and financial
values tar a hive- year period. The plan for the first year should become the
pudget for that year and should be revised annualiy, with each current
year's plan Lecoming the subsequent year's budget. More accurately,
these plans should be regarded as the unit's budget requests since
tinancial canstrainis may not allow the organization fo fund the request
fully. These plans should become the basis for the lotal program and
financial planning for operating the university nver a tive-year period. The

11
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A STYLE OF MANAGING A UNIVEREITY 9

capital budgel must be added to the operatling plans for the fiva-year
period to derive the tolal finangial requirements. Of course, the total plan
at the micro unit will include the number of faculty members needed and
the estimated number of students who will enroli.

depariments. The overall frarmework in which the planning is done may be
determined centrally. but a great deal of the work has to be done &t the
individual depanmental level. Thiz carries with it someé potential
difficuities if the organization is unable to carry through on the plans.
There 13 a danger of disillusionment and frustraticn at the departmental
level if no results are evident after the amount of effort regquired 1n the
planming, but such a nsk isnecessary.

Exploring Variables

At this point ane of the best uses to which the planning data can be put
15 to attempt a s2nes of computer simulations or analyses exploring
changes n the different variables. NCHEMS has developed several
approaches (o the process.(7) Models such as CAMPUS or DECADE offer
alternatives.{3) And Massy and his colieagues have developed several
financial planning models for use at Stanford. The key point here is the
need for a rmechanism to explore alternagives in the context of a multiyear
plan and the need for a framework within which to collect anQ organize

5

planning data.

One of the secrets of managing the planning process is to remain
flexible and not force the organization to follow rigidly a specified plan
that is clearly obsolete Fregquently, an academic unit will see a series of
paths it might wish t¢ follow. After a while it will be known if the present
path s productive: if itis not, the unit may wish to move 1o another area.
It is possible by means of the basic data provided by the computer to
make assumptions about possible paths depending upon the degree of
success of the particular one being followed.(2) in all of these planning
procedures it is crucial to have appropriate programs on the computer,
ranging from pure data storage for retrieval to 2nalysis 1o simulation.
Modern planning has developed along with computer capacity, and it is
now virtually impossible to do a sophisticated job of planning without the
relp of a computer.

Monitoring Performance

The next slep in the planning process is to develop measures to
momtor performance. These are the basis for determining an organiza-
tion's progress in achieving i1ts objectives. They may signal a change in

12



O

ERIC

Aruitoxt provided by Eic:

%) ASTYLE OF MANAGING A UNIVERSITY

resource allocation because of the success or failure of plans. Such
measure s are difficultlo deveélop and genenally have nol been tand fed
weli in acagemic organizations. The measure should be an index number
inw hich all the variatsies of peflormancefor whichthvedean, for exampsle,
is reesporsible areincliged. Theseshould be weighted in some system
acceplable toall admuinistrators involved. Thus, asystem might include:
nursber ol bachelor's clegrees awarded: nurmber of Ph.D. clegrees
awarded , perhapson 3peflaculty-member pasis; some measurerment of
feseach output: some indication of budget perormance; and an
indicatican of Ihe gereral fating of ranking of the school in relation lo
oy petitors . ’

Tre dilliculty lies in defiming the qualily of perforfmance, ©f maore
specilically, in measuwring the qualily of edicalon and research.
Research quality is, perhyaps . easier to messure than that of ed ucation
because of |he high corelation belween quantily and quality of
pubticatrons .(5) Jualily ofresearchin this contexi would be measured by
tie qualily of thejouinals in which the research results are publishad.
Other, more sophisticated measures would be desirable. Citations in
atheiart icles and books Fnigh tserve as a measure of qualily. but they are
expensive ard ti me-conguming to ascertain.

The measuemient of guality ineducationis more diflicull, howewer.
ihe quatly ol theleachirtgis often measured by student quesstionnaires,
but that system is Iraughtwith great danger.(B) The bestap proach isto
measure the sctwal cutcome of the teachirmg process.(1) The pro blerry of
iming 15 obvigusly impotani in such mcasurements. in professicnal
schaols . for ecxample, the best standard might e success in the chosen
profession five, ten, of twwentyyears afler gatduaion, measured by such
critera as salary or organizational role. Short-range meas ues invoive
lesting and musl deal with all the allemdant problems of that field.
Nevetheless, some lorm of oucome measure is necessary in an
evaluation index.

Complementary Plins

Until now we hive beendiscussing only abroad type of pianning. This
might be caled devlopment of the stategy and struclure of the
org anizalior, arsd in som e sense it might Deviewed as the organiation's
major pian, Aseries o compiementary plansmust also be developed. For
example, themanagene i of cash reguires aplanning process of at least
one liscal year enduwalion, in which the receipis and disbursements of
cashare analyzed and fofecast ona monthly basis. The cash-flow plan
enables an organization 1o investits cash in short-term securities iman
effeclive manner ared kexeps it from developing serious problerns in its

13
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cash account, Similar examples are alaculty lenure plan and person el
flow plang for relirement, promotior, elc.

The Urivesitys Endowm ent

Another area of impdiance in plarmning relates tolheerndowment ofa
universily. The optimal way to plar is to stan with aset of expected
expendilures from an endowment incorme over a peflod of about ten
years. Il it is going to be reaningful this expenditue plan mus, of
course, be tied tothe other planning process of threorganization. (2) THis
patterr of expenditures should be put ine a simulition rmodal that
involves the curent portfolio of the endowmenl and makes some
assumplions based on historical facl about the stock rmarkel and the
bond rmarkel (if both exist in the portiolio ).(6 0ut of & simiulation of this
type, inwhich thegoalfor thelive- orien-year period is spetified iy aems
of a desired value for the endowrrent at the end of the period, 2he
simulalion moclelcan determiinethe degreeof rsk that should be takerain
thepotioiio. Thisdegreeof riskbecames afaclor for t e rmanagers of 1he
arganizations endow ment in seiting an i nvestiment policy.

The basic plan for the endowrment should inglude a matnod of
evialualing the perforrmance of the endow Mment manager, suchy a5 getting
informalionabout the performance of tho se wihoe are managing portiol ios
similario the university's. Toooften the teendency has béers simply to tain
the endow ment over to the manager, trusting i the outcorme witheut
measuring performance.

Radical Allermatives

The plarning process itsell tends to be a8 somevwha! consenat ive
operation, The tenderi<yig to plan atong telines that aready existin ghe
organization There is usually pressureto comipletethe plans guick ly, and
this pressure tends to eliminate attenliorilo an item ke organizationsl
structure. Also . under hese conditions, rhe processs of planning sedom
leads lo the abandonment of any activilies That is why a radi<al
departure from normal operations rmust be hand fed 3l the top ievel of
planning. More impartant, Rowever, il is probably netessary lo have a
specialsessior orto allocate specifictime whenthiele Wil be aneffort on
the parl of lhe relevant peapls in the organiation to think of radieal
alternalives. Such sessions should belreewhetlingones in the sen se thal
anyonectar brimgup items, bl there showld also bea plamned agendan of
items abowul which innovative ideas are rmeedied. In suth 2 session it is
desirable tohave access to asimulalon of the orjanization so that, for
example, eslimales of the savings and cosls fom dreghingunls can be

11
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12 A BTYLE OF MANAGING A UNIVERSITY

determined quickly. Similarly, a simulation can be helpful In determining
the way a new organizational structure might function.

Another problem that does not receive attention during the,conven-
tional planning process is the organization's entrepreneurial activity.
During the usual planning process it is untikely that deans or department
heads will look at the development of nondegree programs, the
establishment of a night school, or other operations that differ from the
normal. Now, however, when universities need alternative sources of
income, this kind of activity is particularly important. I{ is desirable to
attend to such activities directly through special planning sessions
devoted specifically to the topic. They should be organized in a fashion
similar to that of the radical departure sessions.

Conclusion

in all of this activity, we are talking about a style of managing a
unriversity. Traditionally, universities have not been managed at all. Thay
have tended to function as highly decentralized organizations in which
deans and department heads essenlially operated in an autonomous
fasion. This kind of ¢peration was possible and even productive when
there were plenty of students and adequate resources. Unfortunately,
those days are no longer here, and we must now operate in a more
deliberate way in arder to utilize most effectively the resources at our
command.
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CHAPTER 2

hy WILLIAME . MASSY
Stanford University

Planning and Modeling in
Higher Education

Attitudes Toward Planning in Academe

The critical importance of plannirg in higher education has never been
more clearly manifest. The year1975 is a time of great financial pressure,
pernaps unprecedented, on colleges and universities. More impestant, it
is a time of ' .f to some basic acsdemic values: some would say the
viabitity of the academic enterprize itsell is al stake. Planning & challenge
is not just (o alleviste the current pressures, but to assure that the
traditions of independence, r::reétivity, and intellectual excellence survive
and hopefully prosper dunng the years ahead.

_Until fairly recently the concept of planning . e+ at least planning in an
activist role by the ceniral administration of a university, was viewed as
unnatural if nct suspect. |t is tempting to assume thal the contrary view
now has been widely adopted. But it's still an uphill pull for a number of
very good reasons that are relevantto one theme, Here's what some 61 the
skeptics say abaut planning.and the application of analytical tools to
academic adminésiration.

Centralized planning is dangerous because it takes the initiatlve away
from those best able (o exercise it; the facully, department chairmen,
and the deans of individual schoois.

There is fear that authority will be exercised by the wrong people. -Even
it thve process is nighly participative, the hoops and hurdies of a fernal
planning process may tend to drive ou! acadermic creativity and
judgement in a manner dascribed by Gresham's Law.

Detailed and scientific modeling schemes that are often associated

with centralized planning will make it difficult for profound but

gualitative judgements {o make themselves felt.

Another short quotation illusirates the point.

The success which this elegant model has kad . . . i5 matched only by

15
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16 PLANNING AND MODELING IN HIGHER EDUJCATION

its farlure to predict correctly the actual course ol events—a tine

iMustraion of the . . . maxim thal a model is never defeated by facts,

however damaging, but anly by amother model.

This argument takes foice frorn the fact that the most il;i'lLDC!ﬂEnt
judgements an academic institution has to make are value jaden and
qualitative. Models used indiscriminately represent urfair and undesira-
ble competition.

Planning dossn't work anyway. We've been pianning for five years and

ook at the mess wea're in now!

This view is not necessarily irrational, In a highly uncerain world it may
be betier to design a control system that relies on prompt response to
fesdback thar to try to program events through detalled planning. In
addition. there are real, and to some extent jusiified, threats to the
credibifity of higher education administralors and the planning process
we try (o lead. Antmportant question is whether imperiect planning leads
to more or less stability and predictability of expenditures than periodic
reaction lo erwvironmenital events.

Other, less reasonable objections are aiso raised in oppaition to the
application of planning principles in higher education. These may stem
from inherent mistrust of adminisiration or administralors, a desire to
preserve the £latus quo by “stonewalling” or “no nothingism,” or from
simple ignors nice or misunderstanding about planning principles or about
the specitic problerns facing the institution. These less reasonable
objections, when domimant, are hardly a credit to acadernic ralues and
1raditions. However, they should not be confused with the manifestation
of differing values and judgements pursied vigerously and in good faith,
which make any process of universily decision-making an intense
experience.

Planning, as defined here, was not reaity mecessary as long as the
resources available to academia were abundant and growing. Only five
years ago the idea of reexamining the base budgetina formal mult/ year
context vias seriously introduced at Stanford University . Prior to that time
the piannifng process was incremental, reiatively informal, and highly
decentralizad. :

years of decentralization ang incremental budgeting led 10 some
specific ¢ansequences for Stanford. First, the process was exiragrdi-
narily effective in developing teaching and research programs of very high
quality, This peint cannot be stressedi enough, academic ellectiveness
clearly can be enhanced and even: marimized. But the process also
generated what Dr. Cyert has termed “grganizational slack.” Since 1970
Stanfard has cut some $8 million sut of the budget base with litkle sarious
eliect or academic programs. Because thesa cuts have comaea from both
the administration and the academic departments, i1 would be wrong to
say that one group or the othar were mone inclined to slack building

18
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during the golden age of resources. The main question now, nf course, is
rmow much further the institution can go without more dramatic and
serious conseguences.

11 seems clear that higher education will have to e concerned with
elficiency as well as effectiveness in the years to c....e. The imponance
of this dual goal underlies 'the current stress on acCountability to state
and federal funding sources, to students who pay tuition, to donors, and
even to onesell. Higher education has become too large a user of the
society's resources to expec! different treatment, especially in a time of
diminishing enfollments and increasing competition from other societal
programs. The problemisto find a way to be reasonably efficient without
sacrificing overall effactiveness, especially -on the nan-quantilative
dimensions thal are essential 1o an institution’s mission. The planning
process, and the proper rote of modeling in it, ofter ome sclution.

A group of my colleagues al Stanford have been working hard to
develop planning processes and models that meel thesa challenges. The
following paragraphs describe the models, some of the implications that
can be drawn from them, and the process by which tiney have come to
fave a certain amount of influence at Stanfard.

First, what are these models no! designed to do? They do not say what
programs should be strengthened, retaimed, or reduced in Scope. Theydo

"not tell a planner where (o tind "slack™ in administration or elsewhere.

Trey do not even tell what tuition to charge, how many students to admit,
what the right payou! from erdowment ought to be, ow big a budget the
institution should have, or how big a deficit of sufplus ought (o be runin
agiven year. They do provide some ‘prat:ti‘ziarghidance on the latter set of
questions. Further, by so doing, they make possible greater participation
in the planning process by members of the university community and
provide a useful input to the more detailed and qualitative aspects of
faculty and staff ptanning.

The Stanford Experience

The Stanford approach concentrates upon the growth rates of the
components of income and expense. Figure 1 lisls some of these
components and suggests some of the things one can do to eftect their
ievels and rates of change.

On the expense side are wage-drive costs, other cost-rise factors, and
the need for quality improvements and new programs. Onthe incorme side
tie payout from the endawment and gifts in addition to fuitjon and other
special items like indirect cost recovery on sponsored research projects.
Analysis of Stanford’s budget data yields the magnitude of these costs in
a given year. A combinalion of empirical analysis of multi-year cost
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histories plus economic reasoning can provide estimates of their growth
rates.

Projection of the future growth rates of budget quantities is a risky
business, but it must be done. Here are some of the results of the
Starford analysis so far.

« Since universities are highly labor intensive institutions, costs must

be expected to rise faster than the rate of inflation in the economy,
even assuming no change in program gquantity or guality.

s Analysis of Stanford’s 1974 operating budget into wage vs. Inflation-
driven components suggests the following approximation tor cost-
rise": Cost-rise = Inflation rate + 0.75 x Real per capita income
growth rate.

= For tha period from 1966 through 1974 the annual cost rise as
estimated by the above formula was 7.0 percent (2.1 percent in real
terrms)¥. This was 1.4 times the rate of Inflation, and- about 15
percent higher than the U.S. Office of Education Higher Education
cost deflator.

= During the same pariod Stanford’s core operating budget grew at an
annual rate of between about 7.9 and 8.8 percent, (The exact rate Is
difficult to determine because the operating budget definition was
being extended to include previously non-budgeted expenditures.)
Since the number of students remained virtually constant during
these eight years, the university was funding improved quality
and/or declining productivity at an annuat rate of between 1 and 2
percent. Fof four years during the same period the Budget
Adjustment Program (BAP) was eliminating spacific expenditures
totaling sbout 1Yz percent of the oparating budget each year.
The Stanferd esthmation of budgst growth rates represents a refinement
of the work started by William Bowen in 1968.(1) The methodelogy used
urgently needs to be developed further and applied o data for a broad
cross-section of universitiss, This will not only lead to a better
vnderstanding of cost-rise factors, but will also allow our models to be
applied broadly and in & comparative context.
A critical eoncept in the Stanford modaling work is the concept of long
run financial equilibrium. Simply stated, a budget that is in “gquilibrium”
“is wne for which income equals expense in the current (base) year and the
owerall growth rates of Income and expense are équal. By making axplicit

*Eoy inflallon we use the GNP implicit price deflator.

+ Tha GNP price deflator grew &t an annugl rate of 4.9 percent on 8 university fiscal yesr basls.
Real per capita income grew at about 2.7 ATt par yaar.
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eshimates of long range growth rates and bringing them into the planning
pforess ane hopes 1o avaid the tendzncy to deal with budget imbalances
by making short term “fixes” that tend to mask real problems or make
things worse 1n the fong run.

A number of key tradeoffs are highlighted by thinking of long run
financial equilibnum as a constraint on the planning process. These
inciude the fuition growth rate, the amount of pudget reallocation (i.e.
reductions in program to make funds available for new ventures),
endowment payout, and pessible changes in the univarsity's size and
structure. The notion of a tradeoff is critical because when planners
“push in” somewhere in the system, the requirement for balance of
budget levels and growlh rates causes something to be “pushed out”
somewhere efse. Quantification of these relations is a major objective of
the modeling.

One of the most imporntant tradeotfs is shown in Figure 2. The growth
rate of tuition, net of inflation, is piotted on the horizontal axis. On the
yertical axis 15 the “net funded improvement factor.” When multiplied by
the previous year's budget, this deterrrines the amount of new money
that is made zvailable for things like innovation, quality improvermnent,
and meeting new demands for accountability or equity, In other words,
the growth of the budget from one year to the next is the sum of
necessary cosl-fise on continuing programs plus “net funded improve-
ment.”

Concentrate first on the solid line in the center of the figute. It implies
that a little more than 2 percent real growth in tuition will be necessary
even if no net funded improvement is allowed, (Change would still be
possible if funds are reallocated away from old programs each year.) This
is close to the grawth rale projected for real personal disposable income
per capita. It is about the minimum increase in tuition that can be
expected in th2 privale sector of higher education given currently
envisioned conditions. Should a one percent net funded improvement
factor be necessary lor institutional viability, a tuition growth rate of
nearly twice that of real personal disposable income par capita will be
required. '

Stanford's real tuition growth rate was 4.1 percen! during the period
from 1966 to 1974. This is consistent with a net funded improvement
factor of a little over 1 percent. {The actual funded improvement factor is
estimated between 1 and 2 percent during these years, implying that
other sources of funds were supplanting tuition to some extent.) Gross
funded improvement (inciuding BAP reallocations) averaged beiween 2.5
and 3.5 percent.

The solid lire in the figure depends on another constraint not
mentioned yet. The long run financiai equilibrium should be stationary, in
the sense that the proportion of the budget supported by endowments

22
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should stay the same over time. Other definitions of stationary
equilibrium are possible ot course. An “Intergenerational equity” argu-
ment in favor of this requirement implies that the purchase power of the
endowment, defined in terms of the fraction of the total program of the
university that is supported, will bé preserved. Future students will enjoy
the same benefits from the endowment as present ones do, given
stationary equ:librium.

Even if one doean't accept the idea of stationary equilibrium the upper
line is the limit for the position of the tradeotf between tuition growth rate
and funded improvement. it can be reached by budget reductions beyond
those that might be necessary to achieve gtationary equilibrium.
However, pointa above and fo the left of the upper line are not practical no
matter how much budget reduction is attemptad.

The implication of the long-run financial equilibrium model applied to
Stanford data is that the “price” of private higher education surely will
grow relative to the prices of other goods and services. Indeed, it will
probably grow faster than the growth rate of average family income. For
the public sector, increasing support at similar rates would be required
from a compination of state funds and student fees. Despite the under-
standable concerns of students, parents, and those in state government,
it is ifficult to see any practical way of halting this upward trend in
COSts.

The iong run financial equilibrium model also has implications for the
endowment payout rate, The model can be used to determine payout as a
function of the type of equilibrium (whetheritis stationary or not) and the
funded improvement and tuition growlh rats policies, as well as total
return from investments and the flow of new gifts to endowment. The
endowmeant payout rate is set in the context of a spending-saving strategy
rather than only on the basis of market performance measures like total
return or dividend and interest income.

For Stanford, it appears that a payout rate of between 4.5 and § percent
will be about right. This compares to the 5.5 percent that had been
budgeted and the approximatety 7 percant scheduled to be paid in 1875
given the recent stock market decline.

The last modeling application which is the most significant, was
invented by David Hopkins of Stanford's Academic Pianning Office. Itis a
model for the transition of the university budget 1o equilibrium.

To see the significance of this maodel it is important to consider the
context In which it was developed. For some time priof to the summer of
1974, a combination of intuitive judgement, long range financial projec-

Jions, and the results of the model building efforts described so far were
signaling that Stanford would-ba in for increasingly heavy financial
weatherThe evidence was hazy, but the several independent approaches
seemed to be signaling the same thing. This culminated in the
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development of a detailed bottom-up five-year tinancial forecast for the

operating budget. The university had previously been using ten-year
projections of financial pararmeters for the University's overall or "con-
solidated” budget. However, this was the first effort to develop a set ol
predictions that could be defended logically on an itam-by-item basis and
applied to the budget that determines geneal fund allocations. This
forecast was completed during the summer. It showed annual deficits
growing to some $22 million in 1979-80!

The problem could be attributed to a number of causes that were fairly
clear ex post facfo but very difficult to have predicted in advance. They
included inflation, the decline in the stock market, and softening of
government support. Also, Some policies like a too-high endowment
payout rate and a too-low tyition increase for 1974-5 had contributad to
the problem. The question that faced planners in September 1974 was,
“How much of a budget reduction would be necessary, and over what
period of time could it be made?" Those responsible for budgeting asked
the modelers, "How can you help—by next week?"

The “Transition-te-Equilibrium Model,” whose main results are shown
in Figure 3, provided an answer. The model starts from the detailed five
year financial forecast mentioned abave, invokes the constraint of
stationary long run financial equilibrium at the end of the forecast perioc;,
assumes a desired time distribution of gap-closing rheasures, and then
solves a system of 16 simultaneous linear equations. in addition to the
yearly reductions that would be needed to achieve budget balance and
equilibrium by 1979-80, the model estimates desired budget levels,
endowment balancas, and the delicits to be incurred each yearon the way
to equilibrium,

This exhibit shows three of the many runs of the model made in the
autumn of 1974, The middle curve suggests gap-closing measures
totaling $10.2 million, to be achieved during a three-year period. This
target was adopted and announced by President Lyman at the October
10974 Board of Trustees Meeting. In addition, the various presentations
made to the Board, the Faculty Senate, and other groups made heavy use
of the five-year tinancial forecast and the transition-to- equilibrium model.
President Lyman's Budget and Priorities Commission (composed of
students and faculty as well as administrators) reviewed the reasoning
that led up to the decision to set the “gap” at $10.2 millien, inciuding the
logic and applicability of the model. They concluded that there was a
problem and that the target was reasonably cofrect.

Here areé some ol the reasons why even this crude model has had a
substantial impact.

= Long-run financial equilibrium is a useful construct that is under-
standable and has considerable common sense appeal. From a
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technical standpeint, it provides a set of terminal conditions for what
otherwise would be an infinite-harizon decision problem.

It was possible to establish a logical and explainable relation
between the highly disaggregative"bottom-up" tive-year forecast and
the gap-closing target that would bring us to equilibrium. Without
this link it would have been much more difficult to agree on a
realistic target.

The model brought the tunded improvement factor {set at 1 percent),
tuition growth rate, endowment payout, and other variables all
together into the same conceptual package where the effect of
tradeoffs could more easily be seen, For example, the effect of
changes in tuition or funded improvement policies could easily be
represented in terms of "the gap.”

It is possible to do sensitivity analysis on key parameters, The most
important one is shown in the exhibit. It rather conclusively
demonstrates that the recovery in the stock market hoped for by
many would not make our problem go away. Thus it eliminated from
contention the argument that a strategy of “watching and waiting”
might be better than a painful budget balancing program. '

Sinece it is easy to rerun the model when data change (currently a run
costs about 22 cents) it is possible to trace variations in forecasts,
assumptions, and choices upon the budget balancing target. Since
October the "gap” has migrated from $10.2 million up to more than
$12 million and now back down to between $9 and $10 million. Thus
the budget balancing program can be dynamic in the sense of being
responsive to changing conditions and assumpticns.

The mode! deals with a multi-year time horizon. Since the achieving
of equilibrium is set at severai years in the future, extreme shortterm
fluctuations should be damped out. This property will become
particularly important as the mode! is run and rerun over a succes-
sion of years, with differing assumptions.

The significance of the model is attested by the fact that the President's
Budget and Priorities Commission has recently formed a Task Force to
continue a review of the evolution of the model, the assumptions that are
going into it, and the results therefrom. This development is welcome for
many reasons, not the least of which is the expertise that will be brought
to bear by faculty colleagues.
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Looking to the Future

Where do the Stanford modelers o from here? The immediate agenda
15 the task of extending the transition model ito accept uncértain
parameter estimates and yield probability disiributions for key budget
quantities, including the gap. Progress on this aspect has been made
aiready. It is important to understand better the risk involved in forecasts
and calculations. and to communicate at every oppoartunity the fact that

from cycle to cycle. Further steps, of a more basic research nature,
include interesting control theory problems to be solved in the context of
long run financial equilibrium. The group is making <ther modeling
thrusts as well.

Models and pianning definitely apply to higher education. Several
conclusions have resulted from the Stantord group’s thinking about the
to it. For many, these paints oulweigh the ones made by the critics af
planning and modeling quoted earlier.

s Centralized financial and institutional planning is necessary be-
cause, in academia, the commitments made te or decisions made by
one academic unit can have a profound effect on other units. In other
words, the university must be viewed as an integrated whole and not
a heterogeneous collection of schools and departments. Global
financial constraints must be well understood. Models can help one
to look at the institution as a whole. Indeed they may be essential for
accomplishing that purpose.

The ecology of a top flight academic institituion is relatively fragile.
Bringing out the best of human intellect in teaching or research
requires a hospitable and reasonably stable environment. At the
same time, ane must respond to changes in financial parameters and
the external economic environment. Given this, the absence of
effective planning means a high degree of reactivity, start-stop
budgeting, and the probable erosion of morale and accomplishment.
Models can help in the process of developing muiti-year plans, and
can help stabilize the academic environment by putting bounds on
uncertainty and minimizing surprises.

= Participating in planning and decision making by faculty and others
is important, There are many wise heads in a university including
minds the administration can scarcely do without if the best possible
decisions are to be taken. Participation in the planning process may,
in the long run, reduce the sense of frustration and mistrust that is
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somelimes apparent today. (This by itself would be a major benefit
1o academic institutions and those who live and work in them j If
used correctly. models can enhance participation If used wrongly.
they can rnake the planning process even mofe obagque.

ective decision making requires the marshaling of data in a way that
nhances the opportunity for judgement. Effective participation requires

in addition a shared set of concepts—a framework within which to
interpret data and debate assumptions and choices. Simple but relevant
madelz can play a key role in furthening both objectives.
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CHAPTER 3

BY EDMUND T, CRANCH

Strategic Program
Planning

Introduction

It is ironic that the dacade of the 1960s, an era of unprecedented
prosperity, closed with an economic outlook for higher eduzation that
could only be described as serious for most institutions and of crisis
proportions for some. Cornell, one of the leading universities in the
country with an educational responsibility of world-wide scope, emerged
from the decade in a financial position which, while better than most,
required stern measures. in the face of mounting deficits the University
adopted a three-year program of budget cuts designed to bring its
operating expenses into line with its income by the academic year
1973-74. it was clear from the outset that this program, even if it were
successful, could provide no more than temporary relief. What was called
for was a long-range planning eftort, one that would help chart Cornell's
course far beyond the moment of a balanced budget. With this in mind, in
1972 Cornell’'s president appointed an Advisory Commitiee on Long
Range Financial Planning and gave it the task of assessing the financial
state of the private portion of the University, establishing guidelines for
long-range planning in the light of this assessment, and most important-
ly, evaluating the academic consequences of such planning. The scaope of
the Committee’s investigation covered a broad range of topics, but the
following five areaas were considered in depth:

* Academic Affairs

* Educational Goals and Priorities

¢ Academic Productivity

¢ Nonacademic Affairs

+ Tenure and the Reward System
This paper gives sume of the central conclusions from this study and
presents the case for strategic academic program planning in the context
of an academic community.
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vihile the study was made in 1872 and widely discussed at Cornell and
elsewhere shortly ihereaiter, because the economic storm was not
directly overhead, the Universily was slow in responding ang implement-
ing the needed changes. Events belween 1972 and 1975 have oniy
outlined in bold reliet the urgent need for both strategic academic
planning and the implementation of these plans. During this period the
following series of economic waves rolled over our society, with each one
dealing a special blow to univermtias: the contraction cf the economy
with its accempanying unemployment and decline of the stock market,
the sharp rise of infiation to douhle digit heights, the impact of political
instability both at home and abroad, and the long-term ramifications of
the oil embargo with its greatly increasud anergy cosis. The accumulated
atfect of these events shows that a prolongad delay in implementing
strategic decisions only exacarbates the .oanditions and makes them
mare difficult to deal with at soma future time. While universities are not
used to consciousiy thinking about timing, events of the past tive years
have emphasized that timing is an important and sometimes a cantrolling
factor

Balancing Expense and Income

in order to carry out the mission of the Cornell study, it was necessary
te imake a detailed review of the financial aspects and to ralate thess to
the academic side of the University. While there was, of course, a wealth
of information contained in the annual financial statements, it was very
interesting to observe that in general it was not aggregated in a manner
such as to be sither readily understood by the uninitiated or directly
uselul in the academic decision process. Further, the naturz of the
\ateraction between the difierent categories of income and expense was
not at all apparent. Though deeply experienced in neither the accounting
practice nor the formulatior of financial reports, the Advisory Committee
did make a careful review of this aspect and attempted to put the
information in a form which could be readily understood by the academic
community. In fact, the translation of financial information into a form
uselul to nonspecialists is of prime importance in an academic setting. A
very brief review of the financial findings and the kiniis of paolicy issues
they unveiled will now be described.

Growth often conceals defects, and the symptoms of f:pancial distress
began to appear in about 1967. Prior to this time, national economic
growth coupied with a greatly expanded level ot government and
foundation grant activity rnasked the need for close scrutiny o the
financial commitments which had been undertaken. Driven upward by
prograrm expansion, the annual increase in expanditures had far exceeded
the historic rate of about 4.5 percent. This is clearly apparent from Figure
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1. When the rate of increase of income taltered, Cornell slowly began to
realize how thin its margin of salety had been. Beginning in 1967
substantial annual deficits began to occur, and they increased {0 almost
two milhion dollars par year in 1970 and 1971, Thus, approximately two
- a sum, which if retained, could be used to generate additional income. This
very brief account of financial history shows how easy it is for an institu-
tion such as Cornell to slip into deficit financing and that once having
slipped into this mode, sudden remedies are not available. The academic
and fimancial momentum of universities makes rapid response to a
deterigrating situation almost impossible. Continued ageficits impair the
vigor of current operations and undermine the basic institutionzl fiscal
structure. A necessitaus university canrot long remain free and ingepen-
dent - free to seek and speak, indepeadent 1o choose its unique
programs,

The overall strategy of the study was to assume that the program
reduction measures already introduced would result in a balanced budget
condition by 1974 and that the critica! future need would be to match the
rates of growth of expense and income. Thus, major attention was given
to studying the growth rates of expense and income. In analyzing the
trends, we tried to use categories which not only helped to understand
what was happening bui aiso lay at the base for prescribing remedies.
student for some selected time periods. The data in Figure 2 show that no
single category was responsible for the growth: rather, growth permeated
the system. The fact that “Instruction” and "Student Aid" had high rates
of increase per student for the decade of the 1960s, indicates that the
increasing costs in these areas far exceeded the growth in numbers of
both students and faculty. While the three-year period 1966-69 was one
in which serious deficits arose, there were already indications that the
rate of growth was being slowed down, But not until the year 1970-71 was

Included in Figure 2 are comparative data from a study jointly sponsored
by the Carnegie Commission on Higher Education and the Ford
Foundation. This study, conducted by Professor E. Cheit of the
University of California at Berkeley, resulted in a book entitled The New
Colleges and Universities. Examination of Figure 2 shows that Cornell fell
pbetwieen the categorias of “schools headed for financial trouble” and
“sehools in financial difficulty.” Furthermore, the Cheit study showed
that the two categories “instruction and Departmental Research” and
“Student Aid" display a diagnostic difference in comparisons of those
*not in finangiat trouble™ with the other two groups. Without going into
details, this nighlighting of "Student Aic,:” proved valuable in our study,
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Figure 2. Average Annuai Rate of Expenditure Incroase Par Student

because it focused attention on this calegory and revealed appreciable
ambiguily in Cornell’'s definition of this term. The final objective of the
expense growth analysis was the summary given in Figure 3. it gives the
estimates of the annual percentage increase in total expenditures per
student by category source. Column | shows the results of analyzing
Cornell’s experience for the period 1967-70 and it shows that the overall
growth rate in expenditures per student was 7.5 per cent. Column I,
“Possible Cornell Projection,” shows the growth rate levels which the
Advisory Committee thought feasible if stringent control on the budget
were introduced. It assumed that general inflation in the economy al large
would be reduced from 4,2 per cent to 3.5 per cent. The overall target then

shows the comparable results from the Carnegie Commission study of
“schools in financial difficul)ty” while Column IV shows their “best

The totals shown in Figure 3 together with the preceding discussion
indicated that the probabie rates of growth of expenses would be between
6 and 7 per cent depending on whether the ganeral inflsticn rate was
between 3.5 and 4.2 percent,

The next step in tha financial review was to make a parallel analysis of
income and campare ths “best judgment” projection with the expanditura
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results. The results are given in Figure 4 which shows the annual
percentage increase of total income per student. The sources of incg ne
are listed and it should be noted that the University has at best only
partial control of these sources. Column | gives the income analysis for
the 1987-70 period with the total rate of increase of 6.8 per cent.
Comparison of this figure with the 7.5 per cent growth rate of
expenditures (Figure 3, Column 1) accounts for the deficit position of the
Universily. Column |l shows the “'best judgment” projecion of incame.
Note that it anticipated an appreciable falling off of the rate af growth of
giftincome, a slight reduction in investment income, and in order to meet
{he overall 6 per cant goal it was shown necessary 1o increase the incoma
from student feas. This latter conclusion pointed up the fact that the
percentage of income from stydent fees had over a period of time been
allowed to drop, and it was absolutely necessary to increase this
category. This conclusion led 1o racommendations with regard to the
steady-state size of the student body as well as the annual rate of
increase of student fees which would be needed in order that expense and
income would balance.

The expense-income analysis led 10 a whole series of recommenda-
tions, many of which were directly related to academic affaira, the
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Extertt of I i
income Factor Campus Cornali Poszsible
Cantrol 196 7-10 Cornell
Aradysis Projection
Student Fees Partial 1.7 (2.0
Gifts Partial z.2 1.0
Investment Partial 1.1 1.0
Income
Fed. & Siale Partial 1.0 1.2
Gov't.
Other Partial 0.8 0.8
Total incame &.8 6.0

Figure 4. Estimates of Annual Parcentags Increass of Total Income Per
Student

make-up of the student body and the facully. A few of these recom-
mendations are given below,
= The expense-income margins aré very small and the University is
living close to the timit of its resources. Thus, it is imperative to pur-
sue a budget balancing plan and effect controls over expenditures. it
is interesting to note that this recommendation is just now being
implemented in full forge.
= [nflation in the national economy is the critical element in increased
costs. If national inflation rates continus at a high level (4.2 par
r.ent!) then Cornell wouid have to initiate very stringent maasures to
keep the average annual rata of expenditure increase per student 1o 6
per cent. Of course, now that ths eConomic waves previously
mentioned have rolled over the universities for the last two years, we
can see how prophetic this recommendation was. However, in
looking to the future we can also see that national econoemic and
political factors will in all probability continue to influence the
inflation rate and universitiss will continue to be the victims of this
process.
* The income derived from student lees Is a critical lactor in balaneing
the budget. One can no longer expect to enhance this source by
increasing the numbers of students, so it is inevitable that higher
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fees will be required. The probable rata of increase will pe between 6
and 10 per cent depending on the national Tfaie of inflation.
Concomitant with this is the growth in financial aid to students. It
must be carefully managed in order lo meet both the educational
objectives and financial realities.

* |n order to Dring the system under conirol, unit planning at the smail-
est acagdem c-budgetary program lgvel must be instituted. Unit plans
should include definition of program purposes and scope, staffing
plans, performance measures and evaiuation procedures. The events
ot the past two years have brought home the absolute necessity of
this recommendation and it is now baing put into effect.

The overall result of the financial analysis was a realization that it
would be extremely difficult, but not impossibie, to effect a stable
financial candition. Some very difficult decisions would have to be mada -
gecisions reGuiring the cooperation and understanding of all membars of
the academic commuyrity including undergraduaie and graduate stu-
dents, facuylty, research personnel. administraters, suppori staff, and
alumni. The financial review also pointed out whare questions should pe
asked and where policy formulation was required. The nature of these is
described in the next section.

Some Questions and Findings

Cornell of the 19608 was part of a tremendous national educational
hanm . Nationally, enroliments more than doubled, income almost sripled
as did expenditures, and the level of financial support from government
contracts and private foundations reached new heights. As the nation
moved rapidly toward a system of mass higher education, the demand
seemed insatiable. This period of unprecedented growth has led usto a
turning point in the history of higher education in the United States. Over
the past hundred years, enraliment in institutions of higher education
had, on the average, doubled every fifteen years. It is now clear that this
process cannot continue and we will shortly be confronted with a new
dynamics of growth - the number of high schooi graduates will decline
markedly in the next fifteen years. Thus, one of the most fundamental
issues which arose was the nature of Cornell's response to the new
dynamics of growth. Specifically, what siza shauld Cornell be?

Strange as it may seem, the Advisory Committee could find little
evidence that the guestion of a steady-state size had even been seriously
considered at Gornell, Thus, one of the most basic planning parameters
had not been determined. Investigation showed that there was consider-
able evidence that the incremental growth in the number of studenis had
been used to offset Increases in expenditures. Once the interpiay of the
numbers of students and the ever-rising expanditures was brought out, it

m
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was clear that pas! practice could not continue unabated. Thus, an
important recommendation was the the University examine its objectives
as regards size. The Administration responded promptly to this and
established the policy that the total enrollment should rise from the
existing 15,200 to an upper limit of 16,500 sfudents. It is interesting fo
observe that the internal distribution of students between fields of
specialization and between undergraduate and graduate levels, still
remains to be analyzed in any planned manner.

Concomitant with the size of student body, the Advisory Committes
addressed the matter of faculty size. Afain, the unplanned ubiquitous
growth of the 1960s had a major influence on the size and distribution of
the faculty. For example, from 196C to 1972 the number of faculty
members increased at about twice the rate of tha student body and other
data showed that the nuinber cf support personnal grew at a rale
essentially proportional to the size of the faculty. While a kind of iopse
jusiitication for this growth was made on the basis of expanding
graduate and research activity, again there had been no overall University
policy with regard to the size and distribution of the faculty, nor had thare
been a conscious consideration o! student/faculty ratics. The basic
Gquastion was, what i1s the proper size of the Cornell facuity and aupport
stalf?

An examination of this question opened up a series of fundamental
issues which have yet to be resolved. Serious questions had to be asked
about the deployment of faculty and the size of clazssas, the distribution
of facuity between disciplines, the distribution of faculty beiwesn the
various ranks and promotion policies, and siher equally important topics.
An investigation of class size revealed some very interesting things.
Figure 5 shows the distribution of the number of courses by the size of
the course enrollment for four of the endowed colleges at Cornell. In such
major units as Aris and Sciences and Engineering it can be seen ihat
approximately 50% and 40% of the courses had ten or less students in a
class and that about 65% of the courses in these two units had twenty or
less students per class. Figure 6 shows the distribution by credit hours in
courses of different size, and together with Figure 5 reveals that a
relatively sriall number of students benefit from the great number of
small classes. While some argue that such small classes necessssily
result in vastly superior instruction, there is little evidence to support this
claim. One suspects that In some cases virtue is attached to extravagant
practice. However, one must be mindful that such gross indicators siur
over many factors such as the distribution of students and resources by
field, the relative and changing attractiveness of different fields, and
measures of quality. This information on class size led to a serious
examination of further expansion of the facully. This examination
reaulted in a 1973 administrative policy decision to essentially hait the
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addition of more faculty, and in 1975 this was toughened further to a
policy of reduction in the size of the faculty. '

This presentation does not permit a detailed description of the analysis
and recommendations which followad from the full consideration of class
and faculty size. However, as mentioned above, such important issues as
the size of the support staff, the distribution of faculty between ranks,
and the policies of promation were ali reviewed. The thing to bear in mind
is that significant conclusions about the academic dimensions of a
university were obtained from a study of the sort described here.
However, such a study assumes that the background information is
readily available and in a form which is useful for the academic decislon
process. It was a sobering experience when the Cornell Advisory
Committee learned that the needed information was not readily available
and that it had to be generated as part of the study. In fact, the absence of
such a system at Cornell led the Advisory Committee to make the
following recommendation. "Proceed now to develop a modern measure-
ment and information system which will provide: (a) an improved
system of reporting academic efforts and results, (b) the data resource

base for program planning and evaluation including cost indices of

diagnostic significance in such areas as undergraduate instruction,
graduate instruction, research work, support activities, teaching loads,
minimum or critical program size, and other areas.” | wish | could report
that this recommendation was both welcomed by the acadamlc commu-
nity and implemented by the University. Unfortunately, such is not the
case, and even today we have made only a modest beginning at
implementing a modern, useful measurement and information system.
Traditionally, measures of academic effectiveness have not been well
defined and when such measures have been applied, financial dimen-
sions have been conspicuous by their absence. Because of the nature of
the decislon making process in a university, wherein each discipline
strives to improve its own program and eminence, it is not surprising that
this state exists. While there is no substitute for this primary role of the
discipline, it resuits in proliferation, self- sustaining justification and lack
of concern for the combined effect afdisc.iplinary decisions. Howeaver, we
will have to realize that there are costs to diversity and that the
aggregation of isolated decisions which maintain diversity can mount to
sizeable financial obligations. The higher levels of administration are
thereby confronted with the accumulated pressure of separate discipli-
nary aspiratlans and are forced to make decisions with little quantitative
or comparative data. Usually, only such gross indices as student/faculty
ratios, fraction of tuition to total income, degree production, or research
support per faculty member have been determined. Information is not
available which reveals the interactive nature of the many academlc-
financial decisions. For example, cost indices of various undergraduate

41



O

ERIC

Aruitoxt provided by Eic:

STRATEGIC PROGRAM PLANNING 41

and graduate degree pregrams do not exist, nor is there reliable
information on the interaction between the two levels of instruction.
There is a further ramification of the lack of an adequate measurement
and information system which should be mentioned explicitly. On
cannot take advantage of studies and information generated by other
institutions if the knowledge of one's own institution is deficient. This
extends beyond mere measures of productivity and includes the need for
sharpening the bases for judgments of quality. In a period when difficult
choices have to be made, comparative infarmation is invaluable. Not only
is comparative information useful in itself, but it encourages a policy of
openness. Comparative evidence is essential in order to judge selective
excellence. One is forced to conclude that regardless of historical
precedent or the seeming distasteful nature of things quantitative or
pecuniary, universities must develop measures of program effectiveness
and cost indices if they expect to pian and control their futures. In short,
there is no substitute for good data widely distrituted and understood in
order that universities understand themselves. Further, there is no
substitute for informed, forceful leadership.
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CHAPTER 4

by JON C. STRAUSS
University of Pennsylvania

Administrative Information
Systems for Planning

Abstract

When the University of Pennsylvania adopted a responsibility center
accounting structure, budget and departmental staft required new
support Administrative [nformation Systems for planning and control.®
The design and use of these systems are presented in this chapter. All
discussion is related directly to the experiences of the university and
specific examples are presented of the use of varicus Administrative
Information Systems to support the processes of budget planning,
budget development, budget approval and budget caontrol.

Introduction

development ot Administrative information Systems (AlS) tor planning.
The interests of the conference limit the scope to AlS for planning in
higher education and the interests of the author further limit the scope
to budget planning and control systems in operation and under
development at the University of Pennaylvania.

An emphasis on budgeting results from the philesophy that the
academic and administrative planning processes generate the inputs for
the budgeting process. Budgeting is a quantitative expression of the
budgeting, the other planning processes may become exercises in futility
because the necessary resources to implement plans may not be there
when needed.

*The dasign and implementation of the responsibiiity center accounting syatem at the
University of Pennsylvania ia due |argely to the efforts of Dr. John Hobsatatter, Associata
Brovost for Academic Planning. The Penn Planning Syatem has been developed by Dr. Roben
Zamiaky.

43
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In this discussion unless othaerwise qualified, the word budget refers to
a one year fiscal plan. The process of budgeting builds on previous
budgets and actual results and considers future financiai performance.
The result of the budgeting process is a budget(s) for the next year and an
understanding of how this one year budget relates to longer term goals
(e.g.: reach and remain in financial eguitibrium while funding program
improvement at 2% per year, or generate a surplus of X per year to apply
some period).
AIS support the budgeting process in several ways:
s Provide a base of data on current and previous years actual and
budgated fiscal performance.
s Pravide a data base for tactors affecting fiscal performarice. At the
University of Pennsylvania these factors include a number of items
related to income and expense. (see Table 1).

Table 1
Income & Expense {tems
Unliversity of Pennsylvania Budgsi

Income:

Tuitlon — numbers of undergraduate and graduate students in various
schools and departments and their patterns of taking courses,

Fees — application fees by school

Scholarships — by school and source

investment Income — by school, by fund

Gifts and Grants — by school, source, duration, and restrictions
indirect Cost Recoveries — by school and source

Sales and Services — by school and type.

Special State Appropriation — by school and type

Ganera! University Income — by source and how apportioned to schools.

Expense: .

Compensation — salaries, fringe benefits and contracts of administra-
tive, academie, clerical, and service personnel by individual schoois,
departments, etc.

Current Expanse — expenses for supplies, phones, computer service,
travel, etc. by school, department and budget accounts
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Table 1 (Cont.)

nt Aid — restricted and unrestricled student aid by student,
graduate and undergraduate, department and school

Overhead (indirect) Costs — by school indirect cost far student services,
libraries, operations and maintenance, auxiliary enterprises, general

s Provide mechanisms for projecting tuture fiscal performance based
on current and past data and known and projected trends. Asso-
ciated with budget projection is the need tor mechanisms to
facilitate the development and testing of planning strategies to
achieve prespecitied fiscal performance,

* Provide mechanisms for analyzing submitted budgets to assure
conformance to overall guidelines.

» Provide mechanisms for controlling organizational tehavior to the
submitted approved budgets at appropriate levels of organizational
hierarchy.

At the University of Pennsylvania primary emphasis in using AlIS
support for budgeting is on the mechanisms for projecting performance,
relating distributed budget plans {o overall planning, testing detailed
individual budgets for conformance with authorized plans, and control-
ling expenditures and income to budgeted levels, These mechanisms are
most clearly understood when they are related to the organizational
structure of responsibility center accounting at the university.

Responsibility Center Structure
Under responsibility accounting, the schools within the University of
Pennsylvania have become responsibility centers which are responsible

rather responsible for balancing total expenses to total income. For the

academic year 1974-75 there are twenty-three responsibility centers at the
university each headed by an academic dean or a director. The service
units including the libraries, buildings and grounds, and central
costs of these indirect cost centers are spread to the responsibility
centers based on historical usage of their services and these budgeted
indirect costs are included in the total cost for which the responsibility
centers are held responsible. Also included as an indirect cost is a charge
for spate occupied by the responsibility center.
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in addition to their direct income (from tuition and fees, gifts and
grants, indirect cost recoveries, investment income, and cales and
services) the responsibility centers receive an allocation of the general
university income. This allocation, referred to as subvantion, is not
distributed on an algorithmic basis. Rather, the Provost of the University
to wham the responsibility centers report, sels subventions to express
the academic priorities of the institution. Subventions are increased to
develop and/or maintain excellence and may be reduced o express.
perceived needs for reductions in certain areas. The Provost is aided in
this subvention setting process by advice from the Academic Planning
Committee and by data on subvention requirements from the responsi-
bility centers and the Budget Office.

At the conclusion of the fiscal year, the responsibility centers have
gither a surplug or a deficit based on the difference of total income
(including subvention) and total expenses {including indirect costs). A
banking mechanism has been established to provide year to year
continuity. In theory, responsibility center surpluses are deposited in the
bank ai interest for subsequent developmental use by the responsibility
center. Correspondingly. responsibility center deficits are covered by
loans from the bank which must be budgated for repayment at interest in
later years. In practice, these are difficult times in which to capitalize a
bank and without capitalization it has been impossible to make real loans
and pay real interest. Ternporarily, deficits are being budgeted for
repayment over five years and these repayments are being employed to
pay back previously attained surpluses of the centers.

The fiscal performance of the university is the sum of the performances
of the responsibility centers plus the sum of the differences between
budgeted and actual income and expense items that have been fixed to
the responsibility centers during the budget process. Responsibility
centers are held responsible only for their budgeted undergraduate
tuition income and their budgeted indirect costs and undergraduate
student aid. in recent years when uncontrolilable and under-predicted
increases in energy costs have caused the actual indirect costs to exceed
budgets by appreciable margins, responsibility centers have been held
responsible only for the predicted and budgeted portion of such cost
increases. They have, however, been held responsible for the recent
precipitous drop in investment income, not because they could control it,
but because they budgeted the income with knowledge of the risks.

University of Pennsylvania Budgets

Not surprisingly the budget structure of the university reflects the
organizational structure of the university, Income-expense budgets are
represented by a 47 row, 9 column matrix illustrated in Figure 1.
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Each responsibility center has an income-expense budget of the matrix
form presented in Figure 1 and the income-expéanse budget matrix of the
University is the sum of the matrices of all responsibility centers.

In Figure 1 the columns of the budget matrix represent the unrestricted
and restricted funds for the three rmajor activity categories: Instruction,
Research and Organized Activity. The rows break down the source of
income and expense for each of the activity categories. Unrestricted
items are discretionary to the university, while restricted income is
available only to support the corresponding restricted expense, Hestrict-
ed accounts, which must be balanced, include externally spunsored
research projects, restricted gifts, clinical practices, and endowed
projects such as endowed chairs.

There are certain strong ties between the restricted and unrestricted
budgets. As an externally sponsored research project progresses and
direct expenses are incurred, the corresponding indirect cost recovery
percentage bacomes unrestricted income to the University. The buildings
and eguipment portion of the indirect cost recovery is retained as general
university income and a portion is collected as “Roliforward”, The
remainder is passad on to the responsibility center sponsoring the project
as indirect cost recovery incoma to cover both the indirect costs that have
been assessed against the rasponsibility center and the unbudgeted
administrative and service support functions provided to the project by
the responsibility center. From a somewhat less positive viewpoint, if
expanses are incurred in a restricted budget that cannot be covered by the
rastricted income, the uncovered portion becomes an unrestricted
axpense. For axample, when the racent reduction in investment income
left severai of the endowed professorships at the university without
sufficient income to cover the committed cost of the chairs, the
responsibility centers involved had to cover the additional expense from
their unrestricted income.

Because the restricted budgets must be balanced and since their
effects on the unrestricted budgets are well known, most budget analysis
concentrates on the total unrestricted column of the budget matrix.
Unless explicitly stated to the contrary all further discussion of budget
matrices refers to this one column, 47 fow matrix.

The budget matrix of 2 responsibility center summarizes the depart-
ment budgets of the center. Typically each depariment has one or more
accounts in the university accounting system and each account is
sxpense budgeted saparately with direct expenses categorized by class of
personnel services, (8.9.: administrative, academic, clerical) class of
current expense (supplies, travel), and class of university services
(computer, telephons). Indirect cost centers have the same budget
account structure, but are summarizea by the expense portion of the
budget matrix only.
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Expense budgeting and control as practiced by the indirect cost
centers is fairly well understood and further attention here is not
necessary. Responsibility center budgeting and control is, however, not
well understood even at the university and further discussion helps to set
the foundation for the discussion of AlS presented in the next section.

Figure 2 presents the unrestrictad operating mairix for a typical
responsibility center. This mdtrix, which is produced by the Penn
Planning System (PPS), contains all of the unrestricted income and
expense items referred to in the introduction. This matrix represenis the
approved budget submitted by the responsibility center. Several items
require further clarification:

Tuition. Undergraduate tuition income is determined by crediting the
school with 10% of the tuition paid by its enrolled undergraduates and
90% of the historically smoothed share of the tuition paid by students
taking its undergraduate courses. The 10% term Is designed to cover the
additional expense of enroliing, adivising, and graduating a student. An
exponentially weighted historical smoothing is applied to the 90% factor
in an attempt to smooth the budgetary effects of abrupt changes in
student interests and therefore enroliment patterns. Since undergradu-
ates ara admitted, and tuition levels set centrally without direct control of
the individual schools, the responsibility centers are guaranteed their
budgeted undergraduate tuition income for purposes of determining
year-end fiscal performance. Actual enrollments and tuition receipts are
recorded and this data is employed in determining the next year
guarantess, Graduate tuition income is determined by crediting the
school with the appropriate share of the tution paid by students enrolled
in its graduate courses. Smoothing is not done and the income is not
guaranteed since tha school sets the tuition and admits the students,
Student Aid. To create an incentive for a school to secure restricted
student aid for its students undergraduate student aid is determined by
historically smoothing the total restricted plus unrestricted student aid of
students enrolled in its courses and then subtracting the restricted
student ald for the school. Although undergraduate student aid is
established as a guaranteed cost for determining vyear-end fiscal
performance, actual expenditure data is recorded for determining the
next year's guarantees. Graduate Student aid is treated similarly except
smoothing is not employed and the cost is not guaranteed.

AlS for Budgeting _

The University of Pennsyivania instituted the described responsibility
center organizational and budgeting structure with little AlS support.
Although a standard accounting system existed, it was expenditure
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412175 PENN PLANNING SYSTEM

SAMPLE OPERATING BUDGET RESPONSIBILITY CENTER
(CREATED: 4/2/75)

1 REVENUE
2 Tuition 7866
3 undergrad : 4012
4 graduate and professional 3854
5 Special Fees 52
6 Scholarships 0
7 endowed 0
8 qifts 0
9 U.5. government 0
10 other 0
-1 GSAS 0
12 nvestment lncome 94
13 Gifts and Grants 65
14 private 65
15 federal ) 0
16 state 0
17 Indirect Cost Recoveries 524
18 Sales and Services 0
19 Miscellaneous 85
20 TOTAL DIRECT INCOME 8686
21 Special state Appropriation 0
22 From General University ) 821
23 TOTAL AVAILABLE 9507
24 DIAECT EXPENDITURES
25 Compensation 4540
26 administration k)
27 academic 3010
28 clerical 411
29 service 60
30 employee benefits 728
31 Current Expense 533
32 Equipment 55
33  Student Aid 1295
34 undergraduate 923
35 graduate and professional ar2
36 TOTALDIRECT 6423
37 INDIRECT COSTS
38 Student Services 198
39 Libraries 355
40 Operations and Maintenance 552
41 Aux. Enterprises a8
42 General Administration 414
43 General Expense 285
44 Space Allocation 698
45 TOTALINDIRECT 3240
46 TOTAL EXPENSE 9663
47 VARIANCE -156

Figure 2. FY 1975 Unrestricted Operating Budget for
Typical Responsibility Center
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control oriented. Alsp initially, the responsibility center budgsting
process was maintained by the central administration and not integrated
into the accounting system, Because budgeting was not well understood
by the responsibility centers, the following sorts of things happened at
the responsibility center level during the budgeting process:

* Tuition income was claimed for students taking courses in other
schools and for students taking courses who had been forgiven
tuition.

» Indirect cost recoveries were claimed for grants that had expired or
which were paying very low overhead rates.

¢ Funds spent for student aid exceeded those charged on responsi-
bility center budgets.

The responsibility centers had great difficulty controiling to their
budgets because the accounting system reported only expenditures, not
income. Moreover. the philosophy of responsibility center accounting
required shifting responsibility for expenditufe conirols from the central
administration to the responsibility centers, During the resulting learning
process, funds were spent imprudently.

As these elfecis were observed, it became apparent that new AlS were
necessary to support the budgeting and contro! process.

Budget Planning

The Penn Planning System (PPS) has been developed to automate the
budget planning process. Written in APL, PPS provides a user oriented,
interactive approach to budget planning. An income-expénse budget
matrix of the form illustrated in Figure 1 serves as the data base for PPS.
Because the budgets of all responsibility centers and of the total
university are represented in this form, PPS may be used at the total
university, tne school, and in some cases, the department lavel to
facilitate budget planning.

An example drawn from the total university budget shows how PP5 is
used. Figures 3, 5, and 6 illustrate the results of three steps in the FY 1975
{otal university unrestricted budget planning. Figure 3 presents a base
unrestricted income-expense budget matrix for the general university. By
taking the current best prediction of every income and expense item in the
matrix and removing all known non-recurring income and expense items,
university budgst staff develop a base for projection of future years
performance.

During a dialog with the Penn Planning System, the escalators
presented in Figure 4 are developed for each of the non total items in the
hudget matrix. In this particular plan for example, it is assumed that
undergraduate tuition income will increase by 10,6%, graduate tuition
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PENN PLANNING SYSTEM

UNRESTRICTED BASE BUDGET (SAMPLE)
(CREATED: 4/2/75)

1 REVENUE
2 Tuition 49401
3 undergrad 28159
4 graduate and prefessional 21242
5 Special Fees 497
6 Scholarships 0
7 endowed 0
8 gifts 0
9 U.S. government 0
10 other 0
11 GSAS 0
12 Investment Income 756
13 Gifts and Grants 584
14 private 584
15 faderal 0
16 state 0
17 indirect Cost Recoveries ag
18 Sales and Services 3069
19 Miscellaneous 508
2y TOTAL DIRECT INCOME 64138
21 Special state Appropriation 4977
22 Erom General University 26274
23 TOTAL AVAILABLE 95387
24 DIRECT EXPENDITURES
25 Compensation 42096
26 administration 3g65
27 academic 25325
28 clerical 5320
29 service 950
30 employee benefits 6636
31 Current Expense 5834
a2 Equipment 174
33 Student Aid 10693
34 undergraduate 8143
a5 graduate and professional 2550
38 . TOTAL DIRECT 58797
37 INDIRECT COSTS
38  Student Services 430
39 Libraries 5011
40 Operations and Maintenance 11979
41 Aux. Enterprises 619
42 General Administration 8377
43 General Expense . B787
44 Space Allocation 7548
45 TOTAL INDIRECT 4103
46 TOTAL EXPENSE 99828
47 VARIANCE -4441

Figure 3. FY 1975 University Unrestricted Base Budget
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ZAMPLE ESCALATORS
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REVENUE
Tuition

undergrad

graduate and professional
Special Fees
Scholarships

endowed

gifts

U.5. government

other

GSAS
Investment income
Gifis and Grants

private

federal

state
Indirect Cost Recoveries
Sales and Services
Miscellaneous
TOTAL DIRECT INCOME
Special state Appropriation
From General University
TOTAL AVAILABLE
DIRECT EXPENDITURES
Compensation

agministration

_academic

clearical

service

employee benefits
Current Expensa
Equipment
Student Ald

undergraduate

graduate and professional
TOTAL DIRECT
INDIRECT COSTS
Student Servicas
Libraries
Operations and Maintenance
Aux. Enterprises
General Administration
Genearal Expense
Space Allogation
TOTAL INDIRECT
TOTAL EXPENSE
EXCESS (DEFICIT)

PENN PLANNING SYSTEM
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Figure 4. FY 1975 Projection Escalators for FY 1976
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PENN PLANNING SYSTEM

UNRESTRICTED PROJECTED BU DGET (SAMPLE)
(CREATED: 4/2/75)

1 REVENUE
2 Tuition 54638
3 undergrad 31144
4 graduate and protessional 23494
5 Special Fees 497
& Scholarships 0
7 endowed 0
a gifis 0
g U.5. government 0
10 other 0
11 GS5AS 0
12 Investment incomea 756
13 Gifts and Granis 584
14 private 584
15 federal 0
16 state 0
17 indirect Cost Recoveries 9501
18 Sales and Services amns
19 Miscelianeous - 624
20 TOTAL DIRECT INCOME 69915
21 Special state Appropriation 4977
22 From General Univarsity 26274
23 TOTAL AVAILABLE 101166
24 DIRECT EXPENDITURES .

25 Compensation 45465
26 administration 4175
27 academic 27351
28 clerical 5746
29 sarvice 1026
30 employee benelits 7167
a1 Current Expense 6322
32 Equipment 187
33 Student Aid 11373
4 undergraduate B643
35 graduate and professional 2730

- 36 TOTAL DIRECT 63347
‘.47 INDIRECT COSTS
a8 Student Services 430
39 Libraries 5335
40 Operations and Maintenance 13291
41 Aux. Enterprises 619
42 General Administration 6883
43 General Expense 9594
44 Space Allocatloi 7828
45 TOTAL INDIRECT 43980
48 TOTAL EXPENSE .- 107327
47 VARIANCE -6161

Figure 5. FY 1976 University Unrestricted Projection Budget
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REVENUE
Tuition

undergrad

graduate and professional
Special Fees
Senolarships

erndowed

gitts

U.S. government

other

GSAS
Investmentincomes
Gifts and Grants

private

federal

state
Indirect Cost Recoveries
Sales and Services
Miscellaneous
TOTAL DIRECT INCOME
Special state Appropriation
From General University
TOTAL AVAILABLE
DIRECT EXPENDITURES
Compensation

administration

academic

clerical

service

employae benafits
Lurrent Expense -
Equipment
Student Aid

undergraduate

graduate and professional
TOTAL DIRECT
INDIRECT COSTS
Student Services
Libraries
Operations and Maintenance
Aux. Enterprises
General Administration
General Expenise
Space Allocation
TOTALINDIRECT
TOTALEXPENSE
VARIANCE

PENN PLANNING SYSTEM

UNRESTRICTED TARGET BUDGET (SAMPLE)
(CREATED: 4/2/75)

3315
624
69915
4977
26274
101166

41172
3873
25370
5330
952
6648
5864
173
10549
8017
2532
58753

399
4949
12328
619
6385
8893
7828
41407
100166
1000

Figure 6. FY 1976 University Unrestricted Target Budget
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jneame by 10%, current expenses by 8%, and 0 On. During this dialog
one could aiso fiz ceriain changes to ar absoluté rather than a relative
amount.

Tre preceeding oaragraph menlions tuition income increasés as
tRrough arbitrarily ¢hosen. 1D fact. PPS was empioyed 1o investigate a
number of tuition ingréase aliernatives. The particular increases men-
1ioned here are based on Ong particular rationale. Since tuition pravides
approximately halt of the umversily unrestricted income, it must be
increased to cover approximately hall af the university budget problem
which would have been in excess oOf 10,600,000 without the tuition
increase.

Wwhen the developed escalators of Figure 4 are applied to the cudget
matrix of Figure 3, tne one yesr budget projection of Figure 5 results.
Using PPS to make alternative multi year projection studies, university
budgel planners dec.ded that complete corrective action musi be applied
in one year. In another dialog with PPS, a control strategy was then
developed 1o reduce direct and indirecl sexcept for Auxiliary Enterorises)
expenditures enough ta not only remeve the projected deficit but also
creale a sontingenicy fund of $1 000,000 Figure 6 presents the resuiting
target budget matrix,

It I1s important to realize that the purpose of this planning exercise is
reaily to come up with equitable targets for the expense budgeted indirect
cost centers. While this panicular demonstrated strategy is based on
ehminating the projected deficil in a single year, other approaches to
fiscal equilibrium could have béen evaluated with PPS. The deficil
aliminalion strategy presénted here is based on expendilure reduction
oaniy, clearly the incividual responsiblity centars must base their budget
patancing strategy on Some combinalion of income increase and expense
reguction.

Once equitable overall expenditure levels have been projected for the
inchirect cost centers category totals, the budget planning process is still
not complete. New information concerning economic conditions, testing
of new strategies andjof ditficylty in the budget development process
may fequire another overall budget planning cycle 1o eslablish new
guidelines. '

Budget Development

The second phase of budget planning, development, begins with base
dala generated in the first phase. Indirect Cosi{ Center budget
devetopment is rather straightforward. The uncontrollable expense items
(morigages, rents, utility costs, stc.) are then sybtiracied from category
totals and overall budgeting guidelines are established in terms of
previous year budgets.

. Ho
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At Penn FY 1976 indirect cost center budgeting followad this patiern
through the buydget development stage. From the data presented in
Figure 3-6 plus known and projected uncontrollable increases, it was
determined that overall controllable FY 1976 indirect costs shouid be
limited to 97.7% of FY 1975 levels. A 95% target was given to the vice
presidents responsibile for indirect cost centers with the agdmonition to
practice seleclivity across their budgetary units, butto present totals that
met the 95% guideline. Because all inflationary increases had to be
absorbed and budgets stitl cut 5% this was an uncomionable guidetine,
Trieextra 2.7 % wasresarved 45 a contingancy (o facilitate the practice of
selectivily across indirect centers at the Presidential level.

Budget deveiopment lor FY 1976 for the responsibilily centers included
the following steps:

1. The budgeted indirect costs determined in the budget planning

process were distributed by category to the responsibility centers

based on previous year actual distributions.

2 The regponsibdity center subventions were determined, as dis-
cussed previgusly.

1 The effects of new tuition rates, new student admission policies,
and new student aid formulae were factored inlo the tuition and
student aid guarantees, and new guaraniees were produced.

4. The above determined four fixed numbers (subvention, under-
graduate tuition income guaraniee, undergraduale student aid cost
quaranteer, and tofal indirect costs) plus the bank payment status
were then presented 1o the responsibility centers in the form shown
in Figure 7.

5 Responsibility center personnel then employed the data in combina-

tion with the best available projections of income and expense items

to produce the PP5 default budget projections for the respansibility

centers as shown in Figure 8.

Finally the responsibility centers were requesied to submit a plan

for balancing their budgets justifying all changes from the default

budget projection.

In developing their budgets, the responsibility centers can make use of
PPS 10 1est out short and long term stralegies. Forexample, to achieve
short term budge! balance they might choose 1o increase their graduate
tuthan and decrease their controllable current expenses. Recognizing,
hewevet, that such an approach would not solve the long term problems
of an inflationary ecorormny they might wish o explore the effects of
increasing undergraduale and graduate student encollment, filling posi-
tions of retiring faculty with lower paid junior faculty, atiracting more
research money, 8lc. PPS provides an environment where combinations
of these strategies are readily avaluatled.

¥
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PENN PLANNING SYSTEM
Center 7
PROPOSED SUBVENTION (SAMPLE)
(INCLUDING space aliocation of 722)

21 Spacial state Appropriation 0O
22 From General University 1258

TOTAL 1258
Preset undergraduate tuition income: 4189

Sel iotai UNRESTRICTED student aid equai to 1658
(includes estimated undergraduate aid = to 1174)

TARGET indirect cost (including space allocation) 3675
USEABLE BANK BALANCE 145
BASIC RESOURCE PROJECTION FOLLOWS
GIVEN:
FY 76 {Projection) subvention = 1258
space allocation = 722
REVENUE 11104

EXPENSE 10689
VARIANCE 415
Projected variance plus Subvention =
{ 7.6% of Projected Revenue
{ 7.9% of Projected Expense

Figure 7. FY 1976 Responsibility Center Defauit Budget
Summary
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PENN PLANNING SYSTEM

DEFAULT TARGET BUDGET (SAMPLE)

1 REVENUE
2 Tuition B388
3 undergrad 4188
4 graduate and professicnal 4199
5 Speciai Fees 479
& Scholarships 0
7 endowed 0
8 qiits 8]
9 U S governmen 0
10 other G
11 GSAS 0]
12 Investment IRcome 106
13 Gifts and Grants 65
14 private 65
15 federal o]
16 state R 0
17 Indirect Cost Recovenes . 716
18 Sales and Services 0
19 Miscellaneous g2
20 TOTAL DIRECT {NCOME 9846
21 Special state Appropriation 0
22 From General University 1258
23 TOTAL AVAILABLE 11104
24 DIRECT EXPENDITURES
25 Compensation 4721
26 administration 390
27 academic
28 clerical 507
29 service 74
30 employee benefits 0
31 GCurrent Expense 578
32 Equipment 59
33 Student Aid 1658
34 undergraduate 1174
35 graduate and professional 484
36 TOTAL DIRECT 7014
37 INDIRECT COSTS 0
38 Student Services 108
39 Libraries 350
40 Operations and Maintenance 933
41 Aux. Enterprises 87
42 General Administration 4886
43 General Expense 989
44 Space Allocation 722
45 TOTAL INDIRECT 3675
46 TOTAL EXPENSE . 16689
47 EXCESS (DEFICIT) 415

Figure 8. FY 1976 Responsibility Center Default Budget
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in practics the budgel planming process and the budget development
o the process of budget
s of these processes generally oceour.

Budger Appros al
At Pann thers are two unrastricted budget approval processes that
AlS - outhne budget authorization and account
process is applied in responsibility
nters, slight moditications in the process may
ﬁudget checkirg and authorization for the expense
=1 centers 15 a straightforward well understood
elatively hittle AIS support. AIS support being
responstbility center outline budget avthaorization
C n item by item comparison of the submitted
hutdgets (o the F—‘PE; projected default budgets. Differences are reconciled
through respensibibity center and budget office discussions. The ac-
authonzed outline budgets are then employed by respansibility
{5 for future year projections with

coplad
centars and Hudgeat staft as base budg
PPS5.

The account budget reconciliation process is common to both

ponsibility and ndirect cost ceniers. Once oulline budgets are
authornized. the centers prepare detar'ed account budgets for accounting
Syslém control purposes. Accounts typically represent a department,
office, project or tund and are either restricted or unrestricted. An
individual centar may have one hundred or more accounts, Since account
budgets are submitted as prepared, the Al% musl monitor whether the
sum of the unrestricted account budgets of a particular center agree with
the authornized outhne unrestricted budget.

An AlS module is currently under development to compare the running
total of submitted center unrestricted budgets to the authorized outline.
When the module :5 applied the first account budget to cause tolal
expenditures in one or more categories to exceed authorized limits by
some tolerance will be rejacted. In addition to performing account budget
checking it will also save the authorized and projected base outline
budgets for PPS.

ml

Budget Control

As has been indicated previously, one of the more serious problems
that the university has experienced in instituting responsibility center
accounting has been budget control. When responsibility centers do not
receive up-to-date information on income, they cannot control expendi-
tures efficiently. An income-expense reporting system has been under
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development for some time and 15 Just coming into production status in
1975,

A typical responsibility center income-expense monthly summasy
report (see Figure 9) summarizes ali unrestricted and restricted accounts
far a responsibility or indirect cost center. The column labeled BUDGET
1 Figure 9 presents the accounting system recorded budget for each of

RECEIVED OR EXPENDED columns are self-explanatory. The column
labeled PROJECTED VARIANCE presents the differences between tha
budgeted amcunt and the projected amouni based on year to date
tigures.

In May 1975 the reports are still being developed and reconciled to the
manthly accounting reports. To dale most of the trouble has not been
with AIS development, but rather with cleaning up the data base
associated with coding the types of accounts. Initial experience suggests
however that the income-expense reports will be extremely useful

Conclusion

The University of Pennsylvania has made a significant investment in
AlS to support the budget planning and control processes for jts
responsibility center organization. The experience to dale, while occa-
sionaliy frustraung, has been very positive. It is certainly ciear, that
without appropriately designed and implemented AIS, the university's
move to responsibility center organization and accounting would have
failed.

62



O

ERIC

Aruitoxt provided by Eic:

CHAPTER 5

by FRANKLIN PATTERSON
University of Massachusetts

The Politics of Expectation
in Educational Change

George Sanlayana, who generally had a rather gloomy view of
numanity's long-range changes, said of life that it iz not a spectacle or a
teast, but a predicament. To a fair degree, his diagnosis appiies to the
relationship between education and the newer technologies. Webster
suggests such synonyms for predicament as dilemma, gquandary, plight,
fix, |am, and pickle.

Perhaps the most drastic of these synonyms don't apply, but the
situation of higher education and technology certainly has some of the
features ol a quandary or problem. While becoming a mass phenomenon
in our country, higher education has remained a labor-intensive,
high-cost activity. profoundly resistant to newer technologies presumed
by their promoters 10 be poientiaily use&is! to instruction.

Scepticism about instructional technology and its potential magic is
wide-spread n the 1970s. running far beyond the fusty academic
communily. A young friend put it this way recantly:

“Educational innovation has been taking quite a knock lately—pick up

a nalional news magazine or, for that matter, your iocal Sunday paper,

and chances are, tucked away with items about the vagaries of General

I Amin or the possible shortage of seeds for home vegetable gardens

will be someihing about the national trend of ‘returning to the thres

R's’. These articles are usually not very specific, but tend 1> disparage

sych things as the new math, self-paced learning, teaching machines.

educational television, and a permissiveness that leads to the parditior
ot entropy. Such articles appeal to that pan of the American soul which
years, in this Bicentennial era, for ‘fundamentals’”

In addition to mass sceplicism about the newer instructional media and
forms. it is not diflicult to find more thoughtful scepticism on the part of
scholars as diverse as Nisbet, Bruner, and Barzon. This i5 certainly a
change from the educational writings of the &0s. In 1966 in his

65
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66 THE POLITICS OF EXPECTATION IN EDUCATIONAL CHANGE

introduction to a book called Man-Machine Systems in Education, John
Guy Fowlkes said:

“It seems evident that the classical concept of schooling can no longef
held. indeed, a single worker, called teacher, is no longer qualified to
stimuiate and direct learners . . . It is forfunate indeed that the specific
detail dermnanded for effective learning and teaching is now possible
through the use of man-machine systams . . . In an exciting and sound
fashien, . . . computers, media technology, and systams technology...
pertain to instructional, administrative, pupil personnel servicas, and
preparation of stafts for educational institutions in terms of the sociaty
of today and tomorrow and as opposed to the society of the past.”

Stightly less rhapsodic, but similar thoughts were offered by David A.
Sohn in a 1964 book entitled Programs, Teachers, and Machines:

"It is likely that programmed instruction will be with us for a long time.

What it has told us of the learning process and what will be discovered

may have vast implications for education. No one can predict how

widely it will be accepted, but it is a revolutionary development that
hoids great promise.”(3)

An opinion of the author expressed in 1966 in The Making of a College
has a quaint ring to 1t now:

“The technologists of communication are rightly not modest about
technical capabilities of their field . . . The net message, in reply to
queries abou! what education can expect to have from communica-
ticns technology in the next decade or s0, is: ‘Anything you want',
What such technologists say is that in terms of technical facilities for
information transfer, the present state of the art is such that the only
real iimits are those that may result from timidity, lack of imagination,
or lack of funds on the part of education. Even if a specific technical
device does not naw exist, if needed and demanded, it is likely to be
devised and produced.”(4)

With a certain amount of realism, | noted that there already existed a far
greater technology for informatien transfer than schools, colleges, and
universities had begun to think how to use. Examples of tachnology for
instruction then already available laid the basis for some guestions and
some more than ready answers:

“Should colleges and universities want the kinds of information

transfer facilities and systems that modorn technology can make

available? And if they should, can obstacles of finance and lingering

Luddite sentiment among faculty be overcoma?

The answers to both quastions, with some qualification, are likely in
the long run to be affirmative.”(4)

Wha: has happened since those optimistic days and statements a
decade ago? Greal expectations for a happy marriage between educa-

0 ¢
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tionat nngvation and .nstruc’,tiar\ag technology have not quite turned to
ashes, byt theirf fire cappainly 90eg not burn as brightly now as then.

The term “gducCation innOvatign” a decade ago had about it the
expeciation of sudden, redemMPlive change that characterized such other
phenomena of the 19605 like the ~war on poverty”. In the decade since
then, some positive change Nas ogcurred in higher education, but is has
been siow and difticyip, and the term “educational innovation” has
become a shop WOrn elighe. IN Ceryzin of the areas of information transfer
with which EDUCOM i most COncerned, remarkable forward sirides have
been taken in the pasy ten Yarg. 8ut the ulilization of instructional
technology in !€arning situdliong has proved to be a most reluctant
dragon

Limits of Innovation

Any discussion of the proc®ss of innavation in higher education and its
relation 1o technology must bedin with a basic understanding of the very
real limits of SUch inngvation- Ope of the lessons of sociology is that
accustomed structures and patterns of human organization and behavior
cthange slowly and with gifticully. surfaces and symbols may change. but
underlining realities tend to MAVe at a more glacial rate than believers in
radical progress like to agmit. Edycational innovation is a case in point.

There has been undeniable 9M0wth in the number of things going under
the rybric of educational inNOvation in the past decade of American
higher education. but jhere have pbeen few significant, widely-adopted
innovations in 1he essential Plocesses either of pedagogy or learning.
Most innovation has gceurred in the overt forms and structures of the
social arganization of egucationand in the trend toward the individualiza-
tion of learning Situations. BUY! essental processes of instruction and
learning, and the inteljgctual @nd material tools involved, have changed
relatively little-

Hampshire College, js an iNStiyytion whose organization was planned
forlearning around a gentral PfOcess that Danial Bell called "conceptual
inquiry”. Toward this end, the College is not departmentalized; it is
¢fganized instead by very proad myjor fields into four schools. No course
work at Hampshire is Egr’npU‘SDFy. No fixed time-limit is set for gradua-
tion. Mo grades are given in courses taken, and assessment of
educational progdress rests Dasjgally on a sequence of three major
sxaminations. it Whose desi@n the student participates.

Through the institytion's CONhsertium membership in Five Colleges,
|nc@rpcréted, Hampshire Studepis have remarkable access to the
educational offerings of other mgmber institutions in the Connecticut
River valley: Amherst, Mt. Holyoke, Smith, and the University of Massa-
chusetts. Currently Eive Colleges offer free student interchange, facuity
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SdFﬁ cooperation has greatly broadened the

5 for Hampshire students Hampshire 2150 has the
gmoons 3 ¥

nts of an information transfer canle E‘I-V(jkarhtalxér“ an
hink

*4ogcampus, in the library facihity, with a io the cable television
tem of the Town of Amherst

The Hampsnire facully s young. vary well prepared academically, and
tends toward hbberal and acnwvist pehties. Most students have a
packground of school and family education that is strong, and many of
them are nteltectually and artistically creative. Hampshire achieves a

i aducational success that is very respectable with the benefit of
certain internal organizational, structural, and pragrammatic innovations,
coupled ath the benefits of the innovative interingtitutional cooperation
that Five Colleges, Inc. represents.

However, it would not be accurate to claim that essential processes of
pedagogy and learning at Hampshire have been radically changed or that
utilization of available instructional technology has been substantial.
Quite the reverse. A young and politically enthusiastic facuity turns outto
be nearly as conservative pedagogically as their predecessors elsewhere.
The main pedagogical innavation at Hampshire is to individualize under-
graduatz minstruction 10 a mode thal resembles at s b2st thz small,
flexible graduate school. Some very good things happen as a result. What
has not pappened yet is any serious venturing into the otganization of
iearning experiences around such a radical integrating notion as that of
concepiual ingquiry, or any serious effort to utifize instructional technol-
ogy 1o soive the jogistical and econamit Broblems of the individualization
of igarning In conseguence, Hampshire is even maore laber-intensive a
college than maost, and the faculty are hard-pressed in meeting their
pedagogical commitments. fanovation in Structures, surfaces, and
symbols has exceeded imnovations in eSsential teaching/learning proc-
esses and in the use of technology.

A Note of Optimism

There is room tor hope, buf not for utoman optimigm, with regard to the
understanding and planned wse of instructional technalogy. In the Five
College area, for instance, the Town of Amherst is presentiy negetiating a
new cable television license agresment for the period 197€ 1o 1984 and
heyond. This ajiaerment outlines a system of 30 channels including two
public scheol channels and five postsecondary educational channels, as
well as a two-way video service belween the University, Amherst,
Hampshire College, and town points in betwseen. The leadership of town
officials in this regard is indeed a hopeful sign, and they raise the clear
possibility of substantiai and valuable networking which would link the
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area's schaools, homes, and higher educational :nstitulions in an exciting
way. The other side of the coin, however, shows in a comment by the
town's Cable Adviscry Committee Chairman that “there is as yet little
awareness ammong educators here of the possible uses of telecommuni-
cations generally, and slili less of the proposed systern and any future
Five Coliege or regionally interconnected two-way service. Yet final
planning and licensing arrangements must be compieted by June 17,

Another example of room for hope but not for utopian optimism lies in
the aperations of The Association for Graduate Education and Research
(TAGER) headguartered al the University ol Texas at Dalias. TAGER
operates a micro-wave educational broadcasting system designed to
bridge electronically the distances that separate its panicipant institu-
tions. Presently nine colleges and universities. as well as @ number of
industrial firms, are electronically interconnected in the Dallas-Fort
Worth area. The system is technologically simple, consisting of the
sending studios, the netwoOrk, and receiving classrooms,

A sending studic at a participant campus seals twenty-four students
for live instruction, has two fixed teievision cameras at the rear of the
room, and one fixed television camera directly above the table at which
the professor sits. Because the cameras are fixed, there is no requirement
for cameramen. Because the system is simply swilched on and begins
operating, there is little subtia of creative carmera work done, but the
whole operation is very straight-forward and easy to manager. In receiving
classrooms, each pair of students has a telephone which links directly to
the sending studic and enables rwg-way audio interaction betwean the
student and the {eacher.

Because TAGER places facuity and students in live interaction over
relatively long distances and for very low operating costs, it provides the
possibility of peoling and mobilizing scattered faculty resources for
delivery to classrooms in factories a- 4 firms as well as in colleges and
universities.

fronically, TAGER was not conceived by academics but by three
principal officers of Texas Instruments who were interested in enlarging
graduate gducation in science and technology for industri@s in the area.
TAGER has succeeded in serving this purpose, but the colleges and
universities in the consortium have been slow 10 use TAGER for enriching
their own curricular and faculty rescurces through the interchange the
consortium network enables.

Obstacles to Acceptance of Instructional Technology

Some of the reasons why instructional technolGgy has generally not
been more eagerly accepled by the academic commuynity are best
articulated by peoplée who know techriology well enough to lace its

67



O

ERIC

Aruitoxt provided by Eic:

70 THE POLITICS OF EXPECTATION IN EDUCATIONAL CHANGE

nmitations. Take, for example. computer-aided instruction (CAl, one of
the more widely-heralded advances of the 605 which has not gone a great
distance toward mass acceptance by schoois and colleges. John Kemeny
symmed up 1ts shorlcomings. 5ayng:

“l have . . . two major prejudices aganst CAL These are, tirst, that the

computer is a very expensive substitute for a book. and second, that it

is a very poor substitute for a teacher.”(2)

Much of the same argument can be advanced in connection with non-
interactive educaticnal telavision

Many technalogists have been slow 1o realize how profoundly passive
an expenance is invalved in non-interactive television viewing, and how
profoundly active and involving the reading of a good book can be. Many
academics. while unsophisticated in technology, have had lhe right
iAslincts on these things. The lack of favor for instructional technology is
earned, and the responsibility belongs in good part to innovators who
Let toits ultimate detriment. Technological innovation

Gvarseld ther grc
' edication has fallen victirn in many ways to the polilics of expectation.
Too much prormised —too little delivered. It is unfortunate however, that
530 much good infovation in instructional technclogy has been buried by
spectacular failures.

Trera are al least twa major choices tacing the academic whno wishas to
respond to present realities of educational innovation in higher educa-
tion. One of these i5 technocratic, and the other is humanistic, complex,
and dependent on serandipity.

The technocratic aliernative is summed up by Lawrence Fraley and
Ernest Vargas in their article “Academic Tradition and Instructional
Technology''in the Winter 1975 issue of the Journal of Higher Educalion.
They wili understand my reasons for feeling de yressed by the Fraley-
vargas articie in terms of its posture and prescription. The Fraley-Vargas
posture is suggested by their initial statements:

“Learning is change in behavior and can be prescribed, produced, and
guaranieed like any other product. it 1s now possible to specify the
desired performances of learners and arrange the circumastances of
learning such that those performances will be developed and exhibited
by the learners . . . The "ahavioral products, expligitly delineatad in
advance, can and should Lz guaranteed. There is no theoretical reason
why schools should produce ill-formed and inadequate behavioral
groducts while we expect manulacturers of physicai products to
produze near perfect items . | Educators would ba far more prepared
tor their task if they recognized that they are in the behavior-modifica-
tion business.”

Today's learners tive in & society 50 complicated that they must
pe mghly-skilled and sophislicated just 10 act responsibly. The
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reperioires of many people are taxed by the complexily ot acquiring

necessary information, casting an intelligent ballot. utiliziag the trans-

portalion systems of being an effective part of today's communicalion
networks

To meet these challenges, loday's instruction must become equally
technological and sophisticated. Traditional instructional arrange-
ments. though often viewed with nostalgia, cannotl do the jub of
praviging mass training 1o high skill levels. This 15 because traditionat
arrangements were not evolved to control a sufficient number of the

crincal vanables affecting learning.” (1)

Messrs Fratey and Vargas are aware of academic resistance to applied
mstruclional tecnnologies of the newer kind. Their prescription for
response combines the mnocent simplicity of the tachnocratic utapian
with the fearful symmetry of the planner who pays litile atlention to
hyman reality Ther prescription 15 simply to displace the instructionat
function of the exsting apparatus of higher education in favor of what
ttey term an “Instructional Systems Organization™, centrally controlled
by an Administratien Division, with four adjunct components entitled
respectively the Curriculum and Design Division, the Production Division,
the Operations Division, and the Quatity Controi Divison,

The devil. which Messrs. Fraley and Vargas propose to exorcise, is
what they call the "content expert”. Thay see higher education as
unfortunately dorninated by persons who are what more old-fashioned
observers would have called scholars, and who habpen also to be in
charge of teaching. This regreltable condilion the authors propose to
remedy by saving academic departments from the task of teaching which
they do sp badly, using content experts as ““team members’ in the
Instructional Systems Organization, and thereby generally saving educa-
trion from itseif.

The humamsuc alternative 1S not nearly so neat as thisand is scarcely
reduceable 1o a single systems chan. To implement this alternative one
must begin by acknowledging t hat =ducators generally underestirnate the
dithiculty of basic social change in education, over-estirmate what
instructional technology can do, underestimale the powerlul inertia of
established palterns and media of instruction, and overestimate the
capacity of mer  .vople to exploit inferential learning and autoinstruc-

=]

tignal devices.

Often the most imporant technological breakthroughs turn out to be
ke {he wheel or the book. Such innovations share a number of
sigruficant features.

s They are nof passive. Unlike the television screen. (hey require an
aclive commitment from the user—be it as elernentary as turning
pages or as complex as the exercise of imaginative intelligence that
the book requires.
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= They are nct overfly ¢y~ nles. The unwersal user can grasp the
rechnology with relative e,

Theydre not exprasive. As these breakthroughs are further refined,
trey often becume proporticnately less expensive.

« They are so beautilully obvious that we wonder why they were not

thought of sooner,

Consider the book for a mement. The single mast impertant and
influential piece of technology in educabion, it has remained assentially
unchanged since Gutenbarg. If anything, modern technology has enabled
the book to expand 115 competitive edge over other forms of learning
fdevices. Today's book 15 cheaper. lasterio respondtoa determined neead,
and more versathile than at any earlier time. It (s more portable. less
destructiblee. more adaptable t¢ any condilion than any competitive
device. Itrequires no separate Suppoft syslem, such as electricity, and is
unwersally accepted. Al forms of educatiomat technology must be
considered n relation 10 the book, and unhappily most fail waefully.

sume of the present communications lechnology amply 1neet these
cniteria One example 15 the partable transistor radio. While noted more
tor gum-chewing, finger-snapping annoyance in the United States, it has
hatl massive distnbution n developing countries and substantial impact
on cultural change Seif-contamed, needing only occasional baiteries, it
has the potential to serve the tliterate in the manner the hook serves the

terate. Another examgple is the hand calculator. lis introduction has
changed school and college mathematics learming the way the fiber-glass
pole changed pole vaulting, Every sheppef can turn the supermarkat
gradeal 1nte a seminar in economelrics. In the band calculator. however,
ons finds the benefits of speed, polential accuracy, and universal
mathematical atwlity traged off against certain possible losses. A
possible negative side-etfect of this device is a diminution in the
ndividual's mwn capacity for guantitative analysis. Judging by the
epidemic marketabi ity of the calculalor, it is evident how the cost-benefit
analysis of maost consumers comes out on this matter.

The audio cassette is another breakthrough, a variation on the book or
the whntten statemeni, with advantages ol use for certain individuals in
sityations that are altogether new. its compact size, simplicity, and
relteralive capability tend 1o off-set its disadvantages of relative brevity
and the lack of an interactive dimension important in learning situations.

Interactive television, such as the TAGER network and other systems
with greater capability, has ihe potential to be a major breakthrough in
developed. sophisticated societies. Although expensive in initial capital
outiay. it features simplicity in design and use, and relatively unlimited
content abilily. Perhaps its greatest strerigth for higher education is ils
abiity to extend the classroom and educational access beyond the

campus ’ 7 0
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The humanist ic altemative looks realistically toward alonger courlship
and voluntary marriage between education and technology, rather than
toward the kind of shotgun wedding Messrs. Fraley and Vargas propose.
The more a specilic technology can readily be apprehended by the
potential user as a lool for radically enlarging one's own capabilities, the
grealer is likelihood of rapid acceptance and incorporation into the wark
kit of teacher and learner. Perhaps the greatest illustration of this is the
accepiance of the comp. ier, not as a tool of education in the narrow
pedagogical sense, but as a revolutionary enlargement of capability to
move through the dog-work on which intetligent quantitied analysis must
rest.

The humanistic allernative recognized how much the ‘factor of
serendipily, rather than rigid forward planning, affects what educators
#nd students do with instructional technology. Few of the technological
tireakthroughs mentioned in this chapter were developed by educational
technolagists for education. They burst unannounced upon the scene,
werg seized and adapled by ordinary people before educalors grasped
their significance, and proceedad to carve their own niche through their
simple compelence. While some educational technologists were fiddling
around with CAl millions of students were having their educational
horizons enlarged by ingxpensive xerographic reprints, by paperbacks, by
tape plavers, and even by the transistorized ragio. While educators were
deep in irying 10 revolulionize quantitative literacy throughthe New Math,
erginavrs had begun laking home theiv poiket calculators to tigure out
their :acoine taxes, There are many other devices of simiiar imporiance
waiting in the wings to be discova and broadly accepred. The
serendipily factor will undoubtedly ¢'tike again ang again, each time
end-running the presumptive lechnc wegicai inrnwator in education who
struggles with his mighty sonfusticated elecirocic mountain that persists
fiidd,

in turning out 1o ke an acadamic moi

Conclusion

A healthy scepticism abou! edicational innovation and instructianal
tachnology is warranted by 'ha experience of the past ten years.
Educational technologists must be wary of over-selling themselves and
othsars, and must understand that academics who do not frantically
plunge into the use of instructional technology are nat necessarily evil.
Change will come if one persists wisely. Most often it will come because
the technological tool is clearly a servant of human purposes and fits
easily in our hands,
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CHAPTER 6

by BRUCE LUSIGNAN

The Public Service Satellite
Consortium

Two former governors and a public broadcasting officlal have been
given a mandate to create a new corporation to bring satellite cammuni-
cations within the reach of schools, colleges, hospitals, and other public
institutions throughout the United States. Such a system would use
satallite receivers costing less than one tenth the $100,000 price of the
large “dishes” required by presently available satellites.

“In Eskimo villagas in Alaska, Indian reservations in the Rockies, and
Veteran Administration hospitals in Appalachia and a NASA satellite is
alveady demonstrating that such a service is technically feasible, What we
need now is to turn these expsriments into a permanent service avaliable
1o all,” said H. Rex Lee, former governor of American Samoa and now
visiting professor at San Diego State University which hosted the
organizational mesting of the Public Satellite Consartium. Lee, a member
of the Federal Communications Comemission until his retirement last
year, Jack M. Campbell, ex-governor of New Maxico and now president of
the Federation of the Corporation for Public Broadcasting, were chosen
by more than 200 doctors, educators, and communications specialists to
incorporate the consortium as a permanent nut-for-profit corporation. To
assist them, the other members of an eleven-man steering committee
were asked to continue their efforts. Later, another elaven members will
be added to insure adequate representation for all potential beneficiaries
of the proposed system.

The consortium was initiated in December 1974 after a series of
meetings brought. together educators, health care speclalists and
communications experts who were excited by the early rasults of an array

*This paper I8 exemnpt from copyright.
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of health and education experiments now underway on NASA's ATS-6,
the most powerful communications sateliite ever launched. .

Under a previous agreement with India, the sateliite was be moved to a
new orbital location in May 1975 so that India may demonstrate the use of
satellite communigations for literacy training, family planning, and
teaching better farming methods in 5,000 locations in the vast subconti-
nent.

PSSC Goal

The goal of the new Public Service Satellile Consortium is to see that
the technology demonstrated by the experimental NASA satellite
becomes the basis for a permanent operational system. Reports at the
San Diego meeting indicated that there is a substantial demand for the
kinds of services such a satellite system could provide and that sufficient
revenues to support such a system could be generated from user fees.

On the basis of a preliminary survey, Dr. Kennejh Lokey, Chairman of
the PSSC's Traffic Model committee, estimated that seven television
channels would be required to meet the demand for service if the system
is to serve the Public Broadcasting System for interconnecting PBS
stations and at least four channels without PBS traffic. However, these
early estimates may be too conservative. Several representatives of the
health field complained that they had not been contacted in the
preliminary survey, and that immediate requirements by medical users
would necessitate still more channels if the health community was not to
find itself left out.

Further definition of the market is one of the prime goals of the
consortium, and studies will continue. It is anticipated that if sufficient
evidence of fulure business opportunities can be gathered, one or more of
the commercial domestic satellite operators may be attracted into ine
field. The PSSC plans to explore meeting the needs for such a servica
through existing carriers as well as looking at the possibilities of
establishing a new special service system.

Draft articles of incorporation and by-laws were approved at the
meeting and Lee, Campbell, and Quayle were instructed to proceed with
the process of incorporation under District of Columblia law. A not-for-
profit corporation with membership limited to other non-profit groups
was established.

Representatives of more than thirty organizations in attendance at the
San Diego meeting paid or pledged dues of $500 - $5,000 in the

non-profit organizations, continued cooperation was pledged with private
sector groups interested in supplying and/or using low cost sateliite
communications, 7 i
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First Steps .

The first steps afler incorporation :ncluded the appointment of an
axeculive committee; the three incorporators, plus two others, Governor
Lee continues as chairman until the election of a full slate of officers at
the corporation's first regular meeting. Quayle also continues as vice
chairman and Frank W. Norwooad, of the Joint Council on Educational
Telecommunications, as secretary.

The comrittee has asked the Joint Couneil an Educational Telecom-
municatiens, a council of national education and public broadeasting
groups, ;> serve as secretariat until the Public Service Satellite
Conscrtium san establishits own office and statf. The JCET is located at
1126 Sixtesnth Street, N.J., in Washington, D.C. {202 659-9740).

Other members cn the continuing steering committee are: Ralph P.
Christensen, Mountain States Regional Medical Program; George Gee-
sey, National Public Radio; Gordon A. Law, Satellite Technology
Demonstration; Bruce B. Lusignan, Stanford University; Harold Morse,
Appalachian Regional Commision; Marvin R. Weatherly, Office of the
Governor, Alaska; and Daniel R. Wells, Public Broadcasting Service.
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by ROBERT H. SCOTT

Planning for Computing
Resources

This chapter focuses on two general premises, First, that information
processing is an expensive and important resource, and, second, that
intormation processing should be recognized, planned for, measured,
and treated as an expensive and important resource. With the first ot
thesa two premises, there is little disagresment In the higher educaticnal
community in the United States. However, behavior with respect to the
second is far less uniform. In some Institutions, computing receives
significant attention in the planning process from those who establish
policy. In others, Infarmation processing Is a problem left to middle-laval
administration without significant attention from the policy-making level.

Saveral factors are most impartant if an institution is to assure effective
managemant of information processing resources and harmony batwesn
the various goals of the institution and the information processing
services provided to assist in meeting those goals.

Strategic, Tactical, and Operational Issues

Precisely what factors should one consider in planning for computer
use at colleges and universities at the strategic, tactical, and operational
lavels? At the strategic level seven lssues must be addressed.

Eirst, administrators must define the role of information processing in
the institution’s mission. Eor example, is the institution anxious to be at
the forefront of infarmation processing technology, to affect the state of
tha art in this field, and to contribute to the development of industrial
practice in Information processing, or 18 it primarily a consumer of
information processing in its programs of research and instruction? Will
information systems play a central role in pianning for the institution or
wlll planning be dispersed throughout the organization?

Second, what direction will the institution take and how does the
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establishment of this direction aifect information processing? s the
institution increasing or decreasing its level of activity in areas such as
science, engineering, and management which are typically heavy users of
information processing technology? Is it expanding or contracting its
research program? Will its management be centralized or decentralized?

This is the issue of understanding the institution's long-range plans.
Precisely.what will be the roie of information processing at the institution
in five to ten years?

What is the direction of development in information processing
technology? What will the cost curves be for hardware performance, and,
perhaps more important, what are the developing technologies in
gperating systems and applications software? How will the institution
capitalize on new information processing services provided by industry?

How can policy be determined tot information processing at the
institution? Clearly, policy must reflect various viewpoints including the
strategic plans of the institution, financial reality, and the consent of the

_ governed; but there are many mechanisms that can be used for such

policy determination,

What should be the rate of expenditure for information processing
compared with expenditure for other resources? 3hould computing
represent one, two, or three percent of the educational budget? Should
this rate grow or shrink?

Seventh, what is the history of information processing at the
institution, and what relation does this history have to goal setting? Does
the existence of investments in certain programs preclude certain
changes?

At the lactical level seven related issued must bé addressed. What
should the organization be like? Organizational struciura can and should
change to reflect current needs as well as strengths and weaknesses of
individua! empicyees. Organizations must reflect current expectations
and current realities, but it is unwise to expect that a single organiza-
tional structure will endurz for a long period of time in a quickly changing
fiald like information processing.

What ara the needs of the community of users at the institution? What
are the groupings developing within the user community; What are the
concerns of these groupings and what does the future hold for them? Are
they prospects for user group funding?

A relatively concrete, medium-range plan must be determined for the
jinstitution. In this plan, the specific objectives for a two or three year
period can be identified and shon-range decisions can be seen as steps
towards the achievement of these plans. Clearly, such plans are subject
to many external influences, and it is important to revise plans as axtarnal
influences change. Understanding of options available to the institution
in the intermediate range, together with the associated risks and
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promises, must be sought. Itis important that an analysis of the available
options extend as widely as possible in order {o assure that no option and
no constituent group is accidentally neglected. In the selection of options
to be followed, all of the factors important to the institution must be
brought to bear in order to integrate a good solution.

How can resources be allocated in the intermediate range far
infarmation processing? Resource allocation decisions typically are
made either as a part of or parallel with the budgeting process. in all
cases the process shouid allow effective analysis of the benefits
associated with allocating more or fewer resources to information
processing. Cuoncerning cost recovery the institution must decide
whether compuler service should be charged directly or managed within
the community as a free good. The answer 1o this question is complex
and depends on the goals the institution is trying to achieve, on its style,
and on the costraints it faces.

For planning at the operational level, five areas should be considered.
First, how will the institution meet its short-run needs? What specific
individuals and organizalions are needed to assure that the service
required is provided in the best possible way? Second, how will inputs
and outputs be controlied and measured? What cost and performance
measurements should be developed for information processing service
facilities? How should the benefits of computer service be related to the
costs? What control systems should be in place? Third how will the
institution assure that information processing operates with a user
conscience. What management technigues, reward structures, and
personnel development programs are needed to assure that ail facets of
the information processing organization are directed at providing the best
possible service to the user community? Fourth, how can maximum
knowledge be gained and fed into tactical level planning? Results from
the day-to-day operations on a shori-term basis frequently indicate
problems and challenges that have long-range impact, and which should
be recognized as early as possible, Fifth one must consider a large sef of
specilic functions of an information processing facility, such as
operations, accounting, user services, applications development and
maintenance, publications, software systems, education, data control,
and personnel development.

Of the strategic, tactical, and operational level issues, three are of
paramount importance, Experience at M.LT. and elsewhere in the
information processing community, indicates that a large majority of
information processing problems are caused by a lack of attention to
three critical issues: at the strategic level, the place of information
processing in the mission of the institution; at the tactica! level, the
community needs; and at the operational level, operation of infarmation
processing with a user conscience. If the institution focuses on these
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thrae jssues and is apje 1o PrOvige good answers to the questions they
raise. it will find a gy bstantial compatibility between its information
processing facilities and the §0ays, desires, and needs of its community.

Cost-Benefit 15sues _

Costs and Denefiys of iNtgrmation processing can be weighed
effectively in the planning PrOtess. In that process an institution must
consider both SUpply and déMapd in information processing concerns.
Individua! USErS withjn a COMrunity make demands on information
processing on @ daily pasis and typically at small financial levels. Supply
decisions, however, arg wholly gjiferent. for they must be made with the
lang term in MiNd and oné Supply decision must meet many demand
decisions. Few areas in the ypiversity other than the information
plocessing face Supply and demsnd decisions which differ by so many
otders of magnitude ThiS fact heightens both the difficulty and
importance of the information processing decision.

Demand decisions snoutd P& made, as much as possible, at the same
level ag ather d€Mang decisiong in the university to ensure an accurate
reflection ol the rejatjve values of information processing and of other
resources. SUPPlY degision$. on the other hand, clearly must reflect
shBitrun and 10ng-ryn 185U€s, Total costs must be considered, for
example, in 2 d€Cision to change computer operating systems, for it is
possible that SUch a decision will cause financial disruption to a very
large number of programs. !N addition, supply decisions may lock the
institution intO Certain types ©f nardware systems of operating environ-
menls for 8 peritd of (ime.

In this area, it is importan! tg quantify projections, predictions, and
expectations Whenever possible If the individuals within a cammunity
say that far More compwling is needed in a particular program, it is
important to Undersiand SPecifically what is meant by “far more
computing’ a5 Well ag the rélative costs of the increase to the department
of project involved. Wnile it 18 important to reduce decisions to a finaneial
basis where pOSsible, institutional style and the long-range goals must
always be reflecteq,

Another area ta copsider 15 the value to the institution of the operating
System environMent gnd 0! 11S cgntinuous development. What seems like
a good short-1eIm decision May not be best in the long run. Somaetimes
universities 1end to grasp at shgrt-term solutions to nagging pfoblems,
but it is important, whenever possible, to raise these issues to the
highest level N0 to ynderstang their long-term implications.

Finally planners myst recogpize that costs tenc to be clear while
benefits are Unclear Pecalise tnis difterence sometimes makes costs
overshadow benetits it i5 important continuously to enhance the
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visibility of benefits. Costs and benefits can and must be ettectively
weighed in the planning process.

Control Issues

Can pricing schemes allocate resources bettsr than other planning
approaches? The answer to this question ciearly depends on the institu-
tion's characteristics and on its long-term goals. For example, matters of
concern include the degree 1o which an institution has sponsored
research and external sales or the degree o which it is dependent on
external suppliers and is in the situation where caraputing is 2 maminrs
rather than a fixed cosl.

There are several advantages 1o using pricing schemes tc allocats
resources. For one, quick, short-term feedback on the vatlue and guanty
of service is provided. In addition, given free economiss {tha fact tha
funds are free and not restricted to he purchase of cemputing), an
institution can ensure maximum effectiveness in its operation. For
example, individual computing resources can be appropriately scaled, the
relative value of computing to a particular program is clear, and a good
baiance can be mads between internally and externally provided computar
service. Third, if computer services are carried at full cost, attention will
be paid to the computar resource at all lavels of the institution on avalue
pasis, and the expenditure for computing will not be over or under-
shadowad by other expenditures. Finally, when computer sarvice
purchage is placed on a financial basis the rationality of the process
improves and planning issues are substantially simplified.

Some of the issues discussed here are illustrated by data from MIT,
MIT has a very heavy commitment to information processing in programs
of instruction, research, and administration and in the study and
davelopment of computer and information systems. In addition, since
MIT has large and diverse information processing capabilities it can serve
as a microcosm of the education community on the issue of external and
internal eomputer s2'22. MIT administrators continuously face the issue
of whather to increase the size of the central computer facility of add to
the number of departmental computer facilities located on the campus.

Figure 1, Central Facillties, outlines the costs of academic and
administrative computer facilities operated by MIT as central services
on the campus. .During fiscai vear 1975, these services cost MIT
approximately $6,700,000 to suppori and had a net value to the instituion
of $5,300,000 since $1,400,000 in computer sarvice was sold extamally.
This external sale has two fundamental benefits for MIT. First, it allows
the institution to cooperate with other organizations, particularly colleges
and universities, in the exportation of computing methods and tech-
nigues Internally developed. Second, it allows MiT to operate at a mofe
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Capltal
Fincal 1975 Equiprmart Exigrnal Net Valus
Cost Mot T luded Sales to Instituts

Academic & Research $4,778,000 0 £1.400,000 §3,378,000
Serviceés :

Administrative Services 1,194,000 0 0 1,194,000

institute-Wide 116,000 0 0 116,000

Management & Planning

Administrative Systems 541,000 Y 0 541,000

Development

External Purchases 100,000 0 0 100,000
Suptotal $6,729,000 0 1,400,000 $5,329,000

Figure 1. M.L.T. lnformation Processing Costs: Flseal 1975; Central
Faciiitias

e o e e e e

afficient point on the economy of scale cu. /e than would otherwise be
possible.

Figure 2, Departmental Facilities, outlines the cost of the ten computer
service facilities operated at MIT to serve particular department and
laboratory needs. To the approximate annual cost of $900,000 for these
facilities, one must add approximately $900,000 in additional cost to
reflect the tact that equipment has been purchasad for these centers in
previous years and is not being amaortized. Theinclusion of this capital
equipment equivalent reveals the true cost of these facilities ($1,790,000)
on a replacement basis. Similarly, Figure 3, Project Facilities, outlines
the approximate cost 1o the Institute the minl-computer systems that
serve programs of instruction and research and of the 250 terminals
located on the campus. These systems cost the Institute $1,580,000
($500,000 annual cost, $1,080,000 capital equipment equivalent),

Summarizing the $8,700,000 MIT computer budget Figure 4 Indicates
that approximataly 60% of the budget is provided centrally, 20% through
depai(mental facilities, and 20% through project facilities. Over the past
five years, the number of project facilities has grown at a substantial rate,
and the balance between departmental and central facilities has shifted in
tavor of central facilities. in the long run, M.1.T. will probably have fewer
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Capital
Flucal 1975 Equipment External et Velua
Cost Not included  Salex ta Instltuts
Management School § 25,000 0 0 $ 25,000
Mech. Eng.-Civil Eng. 135,000 0 0 135,000
Chemical Engineering 15,000 15,000 0 30,000
Muclear Science (general) 325,000 300,000 0 625,000
Archiecture & Planning 60,000 60,000 0 120,000
Project MAC 100,000 100,000 0 200,000
Cyna sic Modelling
froject MAC 100,000 100,000 - 0 200,000
Autom..lic Pregramming
Artificial Intelligence 100,000 200,000 0 300,000
Nuclear Science (PEPR) 40,000 100,000 0 140,000
Research Lab for 15,000 0 0 15,000
Electronics
Subtotal $915,000 $875.000 0 £1,790,000

Figure 2. M.1.T. Information Processing Costs; Fiscal 1975; Departmental

Facilities

Capital
Fiscal 1975 Equipmant  Extemal Nat Value
Cost Notincluded  Sales 1o Institute
Research Facilities $ 300,000 § 900,000 0 $1,200,000
{~185 machines)
Educationai Facilities 20,000 100,000 0 120,000
{~10 machines)
Terminals 160,000 80,000 0 260,000
{~250 devices) :
Subtotal $500,006 %1,080,000 0 $1,580,000

Figurs 3. M.LT. Infermation Processing Costs; Fiscal 1875; Project
Facilitias
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i

i

] - !

Amount” %= of Total |

1. Centrar Fac.oties $5.329.000 61.2 !

|

2 Departmentat Facsist s HS 20.6 ‘

3P sctFacihties 1,580,000 182

;

tal 32 653,000 100.0

*irci,des capital agu ant equivalent: exludes external sales.

Figure 4. M.1.T. information Proceassing Costs; Fiscal 1975; Summary

Computing ¥ % el

Total Budgst Cosats® Computing  Total

Direct Academic Budgets $ 28,795,000 §$ 640,000 2.2 7.3
Direct 7 unas Budgets 8,008,070 100,000 1.3 1.2
Direct Research Budgets 60,813,000 5,964,000 9.9 68.6
Al Administrative Budgets 41,962,000 1,995,000 4.8 22.9
Total $135,582,000 $B8,699,.000 6.3 100.0

*indhyes capital equipment equivalent; excludes external sales.

Figure 5. 74.1.7. Sources of Funds for Information Processing; Fiscal 1975
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SUMMALRY

BATCH PROCESSING SYSTEM
MONTHLY ADJUSTMENT FACTOR = 1.12

COST PGOL

CARDs s TAU
LINES PRINTED
CARDS PUNCHED
TARE SETUP MiN

DISK SETUP MIN

CPU MINSG

CTCIO GPS

TAPE IO OP5

DISK |10 OPS

K BYTE MIN

RJ UNIT RECORD

JOB HANDLING

SETUP HANDLING

RJ HSANDLING

SOFTWARE SETUP CHARGE

TOTAL INCOME

Figure 6. M.LT. information
Raport, March 1975

EXPETTEDINCOME ACTUAL
{MONTHLY ADJUSTED) INCOME

9.007.79 9‘.161 76
25,307.22 28,302.72
2.516.27 2.105.55
3.431 0 3,213.22
1,867 13 2,362.52
42,080.62 29,232.61
1,609.59 1,525.58
2,205.70 1,419.31
i1,116.75 12,015.47
23 .645.80 23,272.08
408.47 .40
9,048.11 9,282.90
3,823.14 4,200.12
305.89 1.10
3.212.59 3,160.12
139,806.45 129,355.64

Processing Center Income Distribution
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ard the batance wili shift furthar towards central

reguired to meet the
dgét and the relationship hetween information
ngd the $140,000.000 annua' Lusrating budget for
MlT Approxiinately 2.29, ot the: sifect academic

& per student, an

Lpent an Lampu.ng This amounts to akbou
At whch owhiia iarge refative to umivarsities in general, is in fact no!
substantial p\i)nrffm of MiT's student body is
qineering. science.
arch budget provided for

id”‘y’ targs sng reflects the heavy concentra-
ch at MIT, both as atool and as a subject of
for :Qmpufmq in tne administrative
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e degree t° xMich the costs of various
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e

_eprratent o, b MIT ln?v._; M 5n Ig.me.j‘,mg ""'mtsr were, with thrae

acephions, substantaby m bBatssa e Two of these excaptions are small
nificant, and the o o3 = Laphion (CPU minutes) reflects a
2conan osell pers.s Lustin order to encourage usage. MIT

i des a comparison of expected and
g8 Ghor-tenm baqms 1o determine whether rates should be
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d
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Summary
In this briel discussion. 155ues have beean outlined that are important to
rag a first s Less anfarmation processing facility in an nistitution of

¢ liat information processing
S important and expensive resource
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Computer Networking and
Nationa! Telecaomrmiunications
Policy

Over the 'ast ‘ive vaars . developments in communications technology
have permitted compuatats in different locations to be connected to each
oiher, and to a great variety of types of remaote user terminals. Not
surprisingly, one finds ar: array of obstacles to the effective employment
of & new communications technology. There save baen similar difficulties
with communications satellites, broadband cat es, and other communi-
cations tecinclogies all of whinn have been the subject of intensive
government policy studies and initiatives. It is, tharafore, approprigte to
erplore what effect government policies will have on the use of
networking technology. and whether any policy i’ 3lives are desirable.

1]

Networking is not an end in itseif. One of the conziusions of to
EDUC )M networking seminars, as regoned in the book "Nelworks 1oy
Ressarch and Education™{1) was:

“Netwaorking does not in and of itself ohwar a solution to currant {

ciencies. What it does offer is a promising vehicle with wirch to r

about important changes in user privtices, institutional proce 1%,

and governmont policy that can fead to affective solutions.”™

To what defciencies does the quotaiion refer? Problems sucs 45
excess corputing capacity, duplication of software development efforts,
incompat: vilities, excessive sirstegies are a'l ceficiencies. in A waord,
highar ed.cation must raticnalize its total investmant in computer
resources includ'ng hatdware, software, and paople. What nstworn. 1ig
nas showr . that te deliver co.nputer s&rvice, tha compuiar doesn't have
to be near at hand. It dessn't even have to be Jnoer one's direst control. It
can pe anywhere ano Selong to anybody. What networking does is to
destroy what has hesn, for over twenty years, ‘he cardinal rufe of getting

a1
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;& How does ¢

Basic Strategies

ant Githe strate g

= Mark et Meon;

v oan enginaesnng-coonted approach. It seeks o
A ]

apass all of the facy erestinto a

fu oy eoarthinated and ratiorahzed an!

inad by analogy s networks H aratian and

o0 Bution of electrical power, o0 the public telephone network. The

o

Grooned Dos tyfindlly reprrgant = view of how a complex

sadied gystes shaule o designad, organized, and mant -

but widely r

The ather approa 1o - dizing national investmerts is to
ually to introduce myr are market mechanisms into the ate: .

if market forces are giv <At room to operate, the: will militate

arpmnst duphoation of ef! ; capacity disfunctional subsidies,
and othertorms of ineffice ,. Altnough market forces may not deai with

them e oy, esther 2L adme Ltrative  app

ults al every pont in lime.

Boonticcaty aphimal f

There are sincere, eminent and reascnable people who would detend
sach of the » proposinons. (s fair to say, however, that at least in the
frete) of intyrmation. computars, and cormunications, present govern-

ment poticy 15 heavily wetghted toward re £ On market mechanisms.

Some glements of the grans riasign do affect government thinking, but

these considerations are detinitaly secondary in 1975 as a strategy for

fationahizing ether government or national nvestmants, The primary
: zh

thrust s am

As a consequence of this nasic palicy thrust, cre will for example find

Little supp-.rt 10 government for the (dea that the government must, as a
out the

&

or of national pohcy, and at whatever cost, bring
truchion of a National Science Information Metwork, or @ Hational

Mt

[0 5:1

Educaticnal Computing Metwork, or any totally integrated system of that
sart. Consistent with that also, there is no effort te create within the
grvernment a completely integrated computer-cammunications network
dusigned to mest ol of L.e government's own teleprocessing negas

i3
S
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Advantages of The Market Approach

A marke: approach is a situation where the and ysers recognize what
they need rerms of computing, ornformation. or an abibity te tranafs
infarmato They then attempt! to meet those needs by buying data
processing  nformation or communications service in an organized
market for h services. Contrast this with a situation where the users
puy ard aps- e capital equipment, such as computers and communica-
tions devices, to mzet directly ther awn anticipated needs for service.

eral aﬂvan:agés to the m.rket agproacn which lead the
Pm;r:y 317y and ather government policy
5 time Under

2thean ih
tmz approach, the usef buys, ;,mg pays for only what 15 needed i the way
of specific service, and anly when it 15 needed. Ong 150t (Dru}d to buy
capabilities which may not be needed in the future. In a highly organized
e5, one may alse be able to judge more -eahst.zallv the

ield at th

markat for servis

g atiurady.

arce e

na differential price is ssaciated with

value of certar sefviis
reliability. or speed of servi
each. Those tradeaffs are mu{:h harder to deal with, if tnay are dealt with

at all, when one 15 ganning an in-houst sysiem
E}

A e

r.4 advaniage to the service approach is that it relieves the user
of the requiremant to become expert 0 the planning and design of
technical faciliies. This does not m that thg user need have no
expertizs at all. But it does hmit tb . depth to which one need go in
facilities design and managemen! in Lider 1o get 8 job done.

The sersice market provides a belter economic framework within which
suppliers can make economic imvestmient decis:ons in new data process-
23, Having a good ides how muoh users

es and features, suppliers can perform
investment analysis. A user trying to do
into a cost-benefits framework and is

ing and communications fac
are willing 1o pay for variaus
fairly straightiorwdrd econ:
the same analysis 15 rapdiy 1.
overcome by the problem of a’iempting to guantify intangible benefits.
Rational -~vestment analysis for a user is rouch more difficult than
investrr -1 analysis for a business firm serving an orderly market for

Services.

+

As a coroliary to this, tesnnological cha,. .es that improve efficiency
will be more readily and correctly assimilated in a service rmarket bacause
their value can he determined in relation to the bottom line of
profit-makinn seivoem suppliers. Users, on the other Hand, who ana
alregdy ko o0 are - dtticulty putting iheir operation on an econom

¢ ¢ il rapped by considerations of having the latest ha

basis, are
fastest, and ?

Finally, a reasonable degree of sharing should occur in a = “erly
organized marke! because bus.ooss firms are more likely to resolve makc-

88
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Policies Favoring the Marketl Approach
Trese advantages of the market approach seem almost

for the kinds of stryctyral daticiencies which most observer

r and cammurication apphbcation today. in rpsganss to

STE jssged in 1974 a oolicy favoring a market
y

& government's own communications needs. The

25 ta view themselvas primarily as Users
teele ce5. 11 5uggests (hat thay minimize their Gwn
inyatlvement in t*m acquisition of capital equipment and the INROUSE =5
,mmunicalions services to meet their own needs. A
bay oo ins suan nt this palicy will be the continued evolution of a
smpehitive commercaal market for telecommunications Services.

argduction of t&

This pohcy .5 begiimng o take hold, though ot will Aot Guickly
sermeate all of the government Full compliance with the policy will
require orofoynd changes .0 system planning, requirements specifica-
tign, and precurement practices which will take some time 1o develop.

There 15 also the possibihty of a policy shift in the Federal data

m xtenswe government | -pendence an
in-Rause data wroce acilities. A 1974 strategy <. Jy completed
within the government shows that 85% of government computing
expandifures are currntly goint 1o in-house systems, compared with
of commercial “ervic There is a distinct possibility that
srnment pohcy will be . oveloped favaring a rachical shift in this mix.
somponent to this stralegy may aisobe a revision in pricing

£

processing pohoy away fro
ng fa

sements for anternal gwemmem service bureau.. A5 long as
H c‘@mputéf sarvices (o one

rT‘.argmsi cast. itid g.;mg {s be cjnff,r:un furany LDmmE ai service nureau

1o compate  Full cost pricing of internal service bureaus is a MuRiMuUMm

markaet mechanisms within tha

sonential step to preducing  better

govarnment arend

Muaking the Market Work

1t's nasy enough 1o talk about the agvantages of a market approach, It's
pany onnugh 1o wnta down and send out governmant pohicies favoring the
usa ot commercial services. Making it work takes something more than
Mefedn

Expenance in highar education shows that it takes much more than a
rs tagaether to bring about a rational

tecnmical capability inging coimpute
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rces. The seminars on networking which
nclusion that there were raally thres
d before 3 market couid
t:ﬁrﬁmur;'y Thase three
mission network,

stann . of computing 1850
FDuCDM sponsored came (o
different natworks whuir. had t

iy
m o
[a]
Wy
i
o
Fa
i

-

evilyve and operate ,,-,H‘r"m the

and a fa:mzaimg re

The transmias
cally links 1ne user sites i
User services network 12 not a téw:h nical network at all. but rather a
representation of the physical and orgamzabonal resoyrces ot the
market—the users who are wrllmg and able to buy, and the sup 1815 with
data processing facihilies wWhose cervices they are anxious to zell,

One of the most powerful resuit of EDUCOM's r\elwarkmg efforis Fas
been ihe recognition that these two networks alone are ng! sufficien’ to
make the market work What is missing are the necessary resources and

rrangements to create and enforce standards, establish basic user

fur
Uis

15 the commumications gysiem that phy
zde supplying computer service. The

L

m ocantrat.zed aoocouniing and Lilling,
tation and generai user support, and perform other critical
which are essental {o brning users and suppliers together in an arly
marke! situatior The arganizabion for providing this third'se ° Les
15 the facditating natwork. A sound facilitating network isa g . ua-no
for creative viable new markets It 15 the absance of effective "acu.” |
netwo-ks that makes ot so difficult to put to use in the private sec!nr
of the latest developments to communications and computer technolugy,

o ¥unn

such as, for exampie, advanced communications sateiiiles.

The Case of High Power Satellite Technology

NASA has develope™ - technology of high powered sateliites (o the
point where small An. inexpensive earth terminals are ca pa;le of
receiving felevision signals directly from the satellite. Earth terminals,
costing =% little as §5.000, - receive home guality television signals
fram such a satetite

NASA has placed ane e»noerimenial satellite of this type in orbit, and a
vary enthusiastic user cotoruraty has developed in the areas of health
and eduration. There are many who feel that the capability to distribute
mgh guabity audic-visual materiais ingxpensively 1o a nationwide,
nstityt: .ould rave revolutionary effects on educaticn, and

that o _ . .3 nave a2 significant impact on portions of the health
SEfY Gy 5ian..

Asar i3 ntarest, there has bes» pressure ‘o, NASA « launct
acfmeng ..z2lites of thiz type for contirued use by the heaith and

aducation rtnmr’r\umti“‘ OTP feels, for all the reaschs cited ear!ier

S) ()

0
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be pul 1o WOrk 1 a privaté market for
t iransfer is not easily accom-
the market

iR s there. suppliers
15 a hungred mithon doliars i crder 1o
= identity enough users with sufficient
s nyestment. Users in sducabional institu-
s as mimmum, but

eitie eartr terminal cos
i ming #ill come from. Producers

1 osuUfe wh 1t progfamming will sell, or what

wja% the hanism 1o SE( it

ng ara very closaly anaiago

] -‘-‘v?.&'ﬁrk

fornted in the private

Facilitating Networks for Computer Communic..tinns Services
Same t.maof facititating netwark 15 obviously necessary 1o change any
parben of the guffent computer-communications complex from a
situation in which users own and operate their own facilities 1o one in
~hich there is an organized market for services. Yet two principal
ton in the privale secter

nbstacles binck &ffective progress in this dire :

One is a2 general tack of people and institutions experienced in performing

facihitating network functions, The other 15 a iack of adeguite funding
rcas far at least the start up costs of aaw facilitating networks.

al Government or private foundations

the

In the short run, suther the Fede
are the most Likely sources of funding assistance for developing

e

)

know-how to perform facilitating network functions, and for funding the
tart u p cests of facilitating networks in basically new areas. Thiz ig ng!
that thr users will not play some fale in the funding of these
CBut in the faze of 5o much unecertainty, user contribel-no . s@em

5! be‘\ pwremly madanuaxe to meet the start up costs and the costs of
developing the proger know-how.

Brokers as Facilitators

There 1s a recent development which could change this situation. The
Eednral Communications Commission is curréntly considerini whether,
"gt’ilitigs

and to what extent, sharing and resale of zcmmumcah =
should be permitted by brokers and value-added netw
whather such entities should be subject to regulation ¢
submitted an analysis and opiion in this important dock-. - oacating
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ssible that DTOK&_TS or valu"
m facibitation functions. In

T ottening, such as high powered
mimurications brokers rmight provide the missing link

rS. program supphers, and the user commumity, In the case
ications networks, we mujhi see ﬁybnd computer-
2 1 netwaork
ity frarﬂ emftlnq carrers,
a processing features and sell

c;qr’r:mgﬁl!xés
In arder 1o effec vely ¢

reate and sell netwark services aof this type, a
broker witl have to pertorm most or all of the facilitating functions. Broker
fevenue ot denive duectly from the efficiancy gain which has been
achiaved by designing a Aetwork for the particular commuhity of users,
Biokers mMmay =

wiie fittie of no nveatment i facilites since their
investment 15 primarnly n marketing, system design, and general
know-now. This investment would be recoversd through user charges
aver the ecgnomiz hfe of mis netwark.
In short, a permissive environment on resale, brokefage and value-
twofr 5 may Se the necasary and ~utficient condition for
the private sector (o t:zring forth the investment capital required 1o set up
and operate facilitating networks.

Overall Technical Planning

What i3 the relevance of the Grangd Design? iz there no nead to warry
about the technical ‘=frastructure which is emerging as a result of market
forces? |s all broad-gauged technical planning unn necessary or counter
productive?

First of all. to the extent that the government or any user community
continues to operaic at least some of the technical facilities it uses,
techmecal pianning will be needed. The government is certainly going to
need some type of broad architectural plan governing the future
felationships among the computer and communications facilities which
continue to pe operated in-house. The consolidation of in-house facilizina
15 vkely lo be a continuing trend, and the government is going to have =
determine whethar tihs should be along geographical, grganizational,
fnctionsi lines, and how far it should procesd. It must also be
recognized tnat the sharing of communications may not be on quite the
same basis as ihe sharing of computer facilities,

Equally important, the government and other users should address

92
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s well kEnown
Eﬂllﬂg the market
Ef:gr some time find
ot iransferable to other
gffgitwg market for

Il
cannot exist without the

riented standards.
faor tha Fedaral Gover
rtiva working relations

Privacy
Wnen talking about networking computers, the subject of privacy
The r@iatianshup between prwaf:y and networking

mV:‘F'IE\E)IY CoOMmes iy
tw p@lﬁta déggl’ve rnémn;m.

Belore passage of the Privacy Act of 1974, the linkaqe of government

mputers by means of a single commumications network could have led
to 2 de-facto nathoral data bank, allowed linkage of different records
coraining personal information, and resulled in some sort of national
dos-.er on each c. zen, The Congress, OTP and others were very
concarnad about this possibility. The Privacy Act established new rules
which Lmit the situations in which personal information can be disclosed
py any Federal agency, and requife an accounting of interagancy
disclosure. As long as these requirements are built into the design of
information systems, the threal of deliberate linkage of persona!l records
by the government 15 essentially eliminated. What remains is to prevent,
ts an acceptable degree, unauthornzed access 1o data from remote
tarminals or by other means. This problem is not unigue to comp.iter
networks, but exists in almost any on-ling system Neither is it unigue to
protecting personal intarmation. All types of financial and proprietary
infarmation require adequate protection against unauthorized aci:ess.

Legislatiaon coverning general privacy protection in the private S.!3f 15

not covered by axisting priv.e y legislation. However, Saeveral Fede : ,ills
e
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COMPUTER NETWORKING AND NATIONAL TELS MMUNICATIONS POLICY
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Productivity & Technaoiogy
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Nationa! Institule of Educatign

1200 19th 5t LW

Washington, DC 2020&

Charles P. Austin
N irector. Computing

Car‘ﬂmunwealth
WHITY

1(‘3“ Flioyd Ave. Room 458
8. mgnd, VA 23284

oA G, Barlow

L. vetor of Fisca Gperations
arvard Univarsity

1;30 Mass, Ave. Room 458
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Blanning Caordinatar

Department of Budget & Fiscal
Planning

“1ate Treasury Building

Annapniis, MD 21404
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Executive Vice President
Bostan College
Cheastnut Fill, MA 02167

Isabel Charlaes

Assistant Dean

College of Arts & & CEs
University of Notre Dame
Notre Dame, 1M 46556



O

ERIC

Aruitoxt provided by Eic:

rector of Priysical Blant
Bowling Green State Universty
Brwiing Grean, OH 43403

Kennetn £
Comptrolier
Yaie Univelfguy
Cotlege 5tr
mew Haven CT 055

333 Jay Street!
Brookiyn, Ny 112014

Danain FoGastelo
Director, Lincain Facihin,
Lnpvargity of Nebraska
275 Nebraska Hab

onno,, NE 88508

Fegoes B Crang

Duf‘ tor Infgrrmaiogn uyatcxr‘ﬁ
Carnngie- Mailon lnversily
A206 541 Hay
2itshuigh. PA 15213

schepnlay Pk,

R.L. Doty

Director. Computer Center
Bowling Green State University
Levis Deva! PK. 2587 Dixie HW.
Perysburg, OH 435581

R.G. Eilis

Dirsctor, Computer Center
University of Pittaburgh
600 Epsian Dr.

Pittsburgh, PA 15238

James Emery
Fxacutive Director
Fianming Councll on computing
in Educalion and Hesearch
EDUCOM, PO BOX 364
Panceton, NJ 08547

Wilhard F Enteman
Frovost

Umior College
Administrahion funiding
schenectady, Ny 2308
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Glyn 7. Evans

Director forLibrary Services
State University of New York
499 Washington Ave,

Albary, NY 12210

Harry H. Fite

Dir. Inst. Research & info. Sys.

Calif. 5. Univ./ Los Angeles
g1 51 State Universily Drive
Los Angeles, CA 90032

David E. Forbes-Watkins

Dir. Mgr. Planning & Sysiems
Herbert H. Lehman Coliega
Bediord Px. Blvd. West
Bronx, NY 10468

Earl J. Freise

Assistant thrector

0%l of Res. & 5por Projects
Northwestern University

633 Clark

Evanston, IL 60203

Marvin W. Greenberg

v.P. Prog. Devel. & Budgetling
Rutgers State Univ. of NY

Old Quesns Bidg. Rm. 103
New Brunswict, NJ 08903

Gecrge L. Gropper

Coordinator forInstructional
Design

University of Pennsylvania

425 Logan Hall /CN

Phitadelphia, PA 19174

Linda L. Gustafson
Systems Analyst

Carnagie Mellon University
Chenley Park

Pittsburgh, PA 15213

James H. Guy, Jr.

Systerns & Computer Technology

W. Chester, PA

Wade M. Harris

Director, Computer Services
Easterm Washington 5t. College
Cheney, WA 92004

Bernard J. Hayden
Dir. Admin. Data Sys.
Yale University

155 Whitmey Ave.
New Haven, CT 06520

Paul Hellar

Pianning Counci! Staff
EDUCOM

PO BOX 364
Princeton, NJ 08540

William L, Henderfson
Director, Planming & Devel.
wabash College )
Crawfordsyille, IM 47933

Charles C. Hump hrey
Admission & Records Assoc.
University of Minnesota
Minneapaolis, MN

weldan E. lhrig

Aszst. Vice President for Admin.

Onhio State University

190 No. Oval Dr.

Columbus, OH43210

Alice Jd. tiby

Vice President for Student
Services

Rutgers, The State Univ.

Mew Brunswick, NJ 08903

Rose Ingherman

Program Analyst

SUNY College at Purchase
Purchase, NY 10577

Susan A. Jensen

Asst, to the Dean, Sys. Analyst
Western Michigan University
Coliege of Applied Sciences
Kalamazoo. M1 49008
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Richard K. Johpsson
Computer Sciepce Department
Carnegie-Melign University
Filtsburgh, PA 15213

Charles.joyce

Deputy Director

Office of Telecommunications
Poligy

1800 G Street. N.W.

Washington, ¢ 20504

Robter E. Karsien

Vice President fer Acad. Admin .

Gusta.us Adolphus College
5t Pergr, MN 56082

John E. Kastelan

Assoc. Dir. of the Sys. Prog.
Taylor Universily

Upland, IN 46989

Eugene P, Kegnpedy

Dean of the Libiaries

New York University

Bobst Library 70 Wash. §q.
New York, NY 10012

Walier Kenwarthy
Prograin Manager (RAMP)
Exxon Foundation

111 W, 49th 5t

New York, NY 10020

H. Eugene:Kessler
Executive Director
EDUCOM

PO BOX 364
Pringaton, NJ 08540

Janel K. Kiehl

Marketing Supervisor
Educaticnal Services
AT&T Market Management
{776 on the Green
Morrisiown, M) Q7960
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Ethel Kinnay

Secretary to Mr. Chauncey
EDUCOM

PO BOX 3684

Princeton, NJ 08540

Philip J. Kiviat

Technica! Director

Federal Comguter
Performance Evaluation

FEDSIM

Washington, DG 20330

Carolyn P, Landis
Secretary of the Corp.
EDUCOM

PO BOX 364
Princeton, NJ 08540

John F. Langdon

Vice Prasident for Admin.
Loyola University

840 N. Michigan Ave,
Chicago, IL 60611

PeterW. Leigs

Project Manger
Institutional Studies
University of Panrsylvania
3451 Franklin Bldg.
Philadeiphia PAT9174

Felice F. Lewis

Dean, Conolly College
Long Island University
The Brooklya Cen tet
Brooklyn, NY 11202

Robert A. Loscher

Director, Computer Services
Glassboro State College
Computer Center Bole Bidg.
Glassboro, NJ 08028
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om puhng Servces Policy
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Kentucky Comim. on Pos
Higher Educ

Box 483

UDanvilte KY 40322

LRl

Bruce'_usignan

5t
Pavid . Lyons
Controllar

Rackefaher Unversity
G6th Street & York Ave
New Yark  NY 10027

Kenneth Mackay

Associate Dhrector, Academic
Computier Services

University of Guelph

Gueiph, Oni, CN

Robert J. Maciag

Executive Assistant 1o the
Provost

Palytechnic inztitute of New York

333 Jay Strest

Brocklyn, NY 11202

D.F. Magosin Jr.

Vice President

Systems & Computer Tech. Corp.
West Chester, PA

Mary Jo Mangan

Manager, Adminisiralive Projects
SWCGRCC

University of Cincinnak

231 Bethesda Ava.

Cincinmati, OH 45267

Frdip G Martun

Cri;el. Department of Budget
& Fiszal PJ.

State of Maryland

State Treasury Building

Anraooiis, MD 21404

Wiltiamm F. Mas
Yy raoviest for Research
Sianford Umversity
Slantore, CA 94305

Watler J. Matherly

Systemns Design Consultant
Harvard University

1350 Mass. Ave.
Cambridage. MA 02133

Jana B Matlthows

Health Education and Manpower
Group

Artiaur DL Little, Inc.

14F Acorn Pk.

Carrbridge, MA 02740

Robeart McCabe

Executive Wice President
Miami-Dade Comm, Coliege
Miami, FL 33158

James McDonald
EDLICOM

PO BGX 364
Princeton, NJ 08540

Thomas 5. McFes

Depuly Assistan! Secretary

Department of Health, Education
and Waltare

Washington, DG 20504

Raiph C. McKay

Computing Specialist

University of Houston

4800 Calhoun

Houston, TX 77004
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Robert Meinmath
Budget Dwesior
Yale Unive
451 College Bireet

Wew Haven, CT 08520

fichard L. Merhar

Directol, Managamant 3y51ems
paiversity of Perngylvanid

2451 Framkl:n Bidg. Room 227
philadelphia, PA 18174

€ dison Montgarmery

Assoc. Wice Chancallor
University oof Pittsburgh
gearlt Hall Terrace & De Sola
Pittsburgh, PA 15281

Donald .4 Moore
eragram Developrment Staf
University of #iling:g

103 1itini Halt

Champaign. L 81820

Joseph E. Matar

Directior

Office of Institutional Research
Marquette Unjversily

615 North 11 Street

rilwaukee, W) 53233

Aay A. Mustan
Associate Dean
Universsty of lowa
Jowa City, I 52242

Norman R Mielsan
Manages

information Systema Group
Stanford Research Institute
Manio Park, CAG4025

Pauline Nist

Manager of Comimunications
Carmegie-Malion University
Compuiation Canter
Pittsburgh, PA 15213
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EncV. OQtienik

ica President for Planning
Lenigh University

Otfice of the President
Bathlenam, PA13015

Carche W, Parsons

assopziate Executive Dirzclar
Dormestic Gouncil Cormmilttee
Washanglon, ©C 20504

Frank lin Patterson

Boyden Professar
University of Massachuselts
College of Brof. Studies
Boston, MAO125

Josoph M. Patter

Director, Otlice of
Administrative Information
Systems

MIT

E 10-587 50 Ames St

cambndge, MA 02132

R.R. Peatson

Navelopment Manager, NCECS
yniversity of North Caroling
PO, Box 71035

rascarch Triangle Pk, MO

Robert 0. Pinnao

Assistant Direcior

Comptiter Cenler

Universily of Nevada, Las Vegas
4505 Mary land Parkway.

Las Vegas, NV 897154

Durwood Plyler

Directarof flamin . Date
Proces=ing

Rutgers Universitv

Admiin. Service Bldg

N ew Brunswick, M.J  B5803
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Frank Reader
Oflice of Management & Budget

9002 New Executive Offfice Bldg.

17th & Penn_ Ave. ,N.W.
washington, DC 20503

Robert L. Rippen

Director, Diwisign of inst. TV
Rutgers University

K mer 4048

New Brunswick, MY 08903

Frecd Rogers

Pianning & Analysis
Carnegie-Mallon University
Warner Hall, 3rgd Fi. 5000 Forbes
Pittsburgh, PA1S213

Kenneth C. Rogers

President

&revens [nstitute of Technology
Castle Point Staf ion

Hohokert, NJ 07030

Michasl T. Bomrmang
Special Assistanitoine
Vice President
University of Kenlucky
214 Med. Center Arnex-2
Lexington. KY 40506

Robb Russell

Director of Computing Services
Bryn Mawr College

Bryn Mawr, PA 19010

Monty W, Ruth

Coast Community College
District

1370 Adams Ave.

Costa Mesa, CA 92626

Jean Scarborough
Secretary 1o Mr. Kessler
EDUCOM

PO BOX 364

Princeton, N.J 08540
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Robert Suott

Director

Information Processing Services
MIT

Cambridge, MA 02128

Susan Shaman

Carnegie- Melion University
500C Forpes Ave.
Pittsburgh, PA 15213

Fdward M., Sharp

nirector, Computer Center
University of Utah

11.15 Merrill Engr. Bidg.
5alt Lake City, UT 84112

Seymour N. Siegel

Director

Office of Educational Technology
City University of New York

535 East B0 Sireet

New York, MY 10027

Asa C. SimsJr.

Dean of Academic Alfairs
Southern University

§400 Preas Drive

New Orleans, LA 70128

Bernard Sisco

vice Chancellor-Administration

University of Califormial San
Diego

P.0. Box 109

LaJolla, CAG2037

Fobert E. Smith

Market Manager

Honeywell Information Systems
200 Smith &t

Waltham, MA 02154

Martin Solomon
Director. Computing Center
University of Kentucky
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Roy Slanding

Psychology Depariment (CA
George Washington Universily
Washington, DC 20052

John W. Stephenson Jr.
Associate Director
Computer Center

Univergity of North Carolina
Box 12076 Triangle Univ,
Research Triangie Park, NC

David L. Stonehill

Director, Computer Center
State University of New York
Binghamion, KY 133901

Jack L. Stones
Execulive Vice Prernident
CHI Corparatian

11000 Cedar Ave,
Cleveland, OH 44108

Jon Strauss

Executive Dir. of Budgeting
University of Pennsylvania
Philadeiphia. PA 15174

Jimmy Suyler

Academic Coor-CEPT Engineer
University of lllinois

112 1Hini Hall

Champaign, IL 61820

Mary E. Faylor

Coordinator of Master Plan
CUNY Board of Higher Education
430 E. 80th 5t

New York, NY 10021

Robert E. Taylor

Director, Managemen?t Systems
University of Missour

54th Floor Lewis Hall
Columbia, M0 65201
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.0, Thompson

Director, Inst. & Research

University of Alabamaat
Huntsville

P.Q. Box 1247

Huntsville, Al 35807

Elizabeth C. Torns
Computer Programmaer
University of Massachusetts
Mgmt. Sys.-WhitmearaBldg.
Amhurst, MA 01002

Thomas D. Truitt

Asst. Chancellor

N.J. Dept. of Higher Educ.
225 West State St.
Trenton, NJ 08608

Richard Van Horn

Vice President for
Carnagie-Mellon University
Pittsburgh, PA 15213

Steven Vass

Professor .

Washtenaw Communily College
2807 Cranbrook Drive

Ann Arbor, MI 48104

Paul Vassalo

Dean of Library Services
University of New Meaxico
Zimmerman Library UNM
Albugquergue, NM 87131

Mary Vassiliou
Secretary to Ms. Landis
EDUCOM

PO BOX 364

Princeton, NJ 08540
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Kenneth L. Warren

Diractor of Course Acguisition
University of Mid-Amernca
P.O. Box 82446

Lincoln, NE 68501

Gearge Weathersby
Grad. School of Educ.
Harvard University
Cambridge, MA 02138

Dan L. Whitehead
Associae Director
infarmation Systems
Carnegie-Melion University
8212 Sci. Hall Schenley Pk.
Pitisburgh, PA 15213

iawrence 5. Williams
Educatian Researcher
iBM

P.0O. Box 390 B4177022
Poughkeepsie, NY 12602

Peter M. Wolk
Conzvltant

219 Race Street
Pitisburgh, PA 15218
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Joe B. Wyatt

Dir.. Office of Information
Techinology

Harvard University

Cambridge, MA 02138

Norman Zachary
Executive Vice President
Data AchilectsInc.

213 Third Avenue
Waltham , MA 02154

Sally Zeckhauser

Director of Analytic Studies
Harvard University

1350 Mass Ave,
Cambridge. MA 02135

Jerold L. Zimmerman
Assistant Professor
University of Rochester

Graduate School of Management

Rochester, NY 14627

Robert Zimmearman
Associate Professor
Norihern State College
Aberdeen, 50 57401
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GROUP |
PLANNING WITH TECHNOLOGY

1. Strategic planning: national
priorities for highereducation

. andfunding

George Weathersby
Graduate School of Education
Harvard University

2. Strategic planning al the
statewide level: academic,

Thomas D. Truitt

Assistant Chancetlor

N.J. Departmentof Higher
Education

3. Strateglc plunning within ihe
larger university: acadamic,
finances and facilities
William F. Massy
Vice Provost for Research
Stanford University

4. Sirategic and tactical
planning for the smaller
institution: academic, finances
and faciliiles
Walter Kenworthy
Program Manager
Exxon Foundation

5, Strategic planning: resovrce
allocatlon and responsibility

" accounting

Aichard M. Cyert
Prasident
Carnegie-Mallon University

Appendix B

Conference Workshops
and Workshop Leaders

6. Tactical planning for
facilities

Richard Van Horn

V.P. Business Services
Carnegie-Mellon Univ.

7. Operational systems:
student records, admissions and
financial aid
Weldon thrig
Asst. Vice President for Admin.
Ohio State University

Alice Irby

Vice President for Student
Services

Rutgers, The State University of
N.dJ.

8. Sirategy, tactics and
cperational systems for research
administration
Jerold L. Zimmerman

. Professor -

Grad. School of Management
University of Rochester

9. Operational systems:
fund-raising and development
Bernard Hayden
Administrative Data Systems
Yale University

10. Operational systems: budget
planning and control

Robert W. Blanning

Asst. Prof., The Whartan School
University of Pennsylvania
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11. Operalional systems: snargy
management and automation
Charles Codding

Director of Physical Plant
Bowling Green State University

GROUP It - ADMINISTRATIVE
INFORMATION SYSTEMS FOR
PLANNING

1. National prioritiesfor funding
AIS for higher education
George Weathersby
Graduate School of Education
Harvard University

2. Statewide planning for AIS
Thomas D. Truitt
Assistant Chancellor
N.J. Department of Higher
Education

3. Planning within larger
universities for AlS
Robert £cott
Director
injormation Processing Services
Massachusatts Institute of
Technology

4. Planning within smailer
institutions for A3
Robb Russell
Director of Computing Services
Bryn Mawr College

5. Transportabllity of AIS
planning packages (Campus &
RRPM}

Robert R. Caster

Asst. Vice President,
Management & Finance

University of Cincinnati

8. Project management of MIS
development arid use
Norman Zachary
Executive Vice Presidant
Data Architects, Inc.

7. AlS fordecentralized
operation and budgatin
Joe B, Wyatt
Director, Office of Information
Technology
Harvard University

8. Cost/benefit analysis of AlS
James Emergy
Executive Director
Pilanning Council on Computing
in Education and Research

9. The introduction of AlS to the
college
Willard Enteman
Provost
Union College

10. AlS infermation
requirements

Jon Straiss

Executie Director of Budgeting
University of Pennsyivania

11. Stalfing ot AlS

Martin Solomon

Direclor, Computing Center
University of Kentucky

12. Transportability of AlS
operational packages
David Lyons

Controller

Rockefeller Univarsity

GROUP lil - PLANNING FOR
COMPUTING AND TELEVISION

1. Educational productivity and
technology
Franklin Patterson
Boyden Professar
University of Massachusetts
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2. Strategic planning for
television
Seymour S12gal
Director, University Office of
Educational Technology
City University of New Yark

3. Economics of television use

Bruce Lusignan

Dept. of Electrical ications
Engineering

Stanford University

4. Cooperative programming for

telavision

Robert McCabe

Execytive Vice President
Miami-Dade Community College

5. Forecasting demand and
stimulating interest in telavision
Monty Ruth
Otfice of Educational Planning &

Deayelopment
Coast Community College
District

6. Forecasting demand for
on-campus and remote
vomputing: planning for a mix of
services including network
computing
John Stephenson
Associate Director
Triangle Universities

Computation Center

7. Budgeting for computing:
caentralized or decentralized?
Richard Van Horn '
Carnegie-Mellon University

B. Pricing of computational
sarvices
Norman Nielson
Senior Research Engineer
Stanford Research Institute
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9. Achieving greatertechnical
efticiency in computing
PhilipJ. Kiviat
Technical Director, Federal

Computer Performance
Evaluation and Simulation
Center

10. Mini's versus maxi's

Peter M. Wolk

Former Director of Computer
Services

Mationalinst. for Higher
Educalion, Ireland

GROUP IV -ISSUESIN
COMPUTING AMD TELEVISION
FOR HIGHER EDUCATION

1. Protection and security of
compuling resowrces
Alfred E. Bryan
Vice President
Booz, Allen & Hamilton, Ing.,

2. Library netweorks and
informationdissemination
Glyn T.Evans
Director for Library Services
State University of New York

3. Role of minicomputersina
distribuiad network
Robert L. Ashenburst
Director, Instituie far Computer
Research
University of Chicago

4. Roie of the Federal
Government re computing:
privacy and confidentiality
regulation
Carole Parsons
Assoc. Execytive Direclor
Domestic Courncil Committee on

the Right of Privacy
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5. Extending thelile of existing
hardware systems
Pauling Mist
Computation Center
Carnegia-Mellon Univarsity

§. Imporiing packaged systems
for television
Ken Warren
Diractor of Course Acguisition
Univarsity of Mid-America

7. Computer managed text
processing and printing systems
Richard Johnsson
Computer Science Departrment
Carnegie-Mallon University



