DOCUNENT RESUME
ED 085 825 EA 005 694

TITLE . Techniques of Institutional Research and Long Range
Planning for Colleges and Universities, Volume II:
Facility Planning, Program Cost Analysis,

. Budgeting.
INSTITUTION Midwest Research Inst., Kansas City, Mo. Economics
and Management Science Div.
PUB DATE 71
NOTE 127p.; Related documents are EA 005 690-693 and ED
' ous 824

AVAILABLE FROM Midwest Research Institute, 425 Volker Boulevard,
Kansas City, Missouri 64110 ($7.00)

EDRS PRICE MF-$0.65 HC Not Available from EDRS.

DESCRIPTORS Administrator Guides; Budgeting; Computer Oriented
Programs; *Cost Effectiveness; Educational Finance;
*Educational Planning; *Electronic Data Processing;
*Higher Education; *Institutional Research;
Management Information Systems; Management Systens;
Models; Planning (Facilities); Program Costs;

_ Simulation; Systems Approach
IDENTIFIERS *PLANTRAN IXI

ABSTRACT :
The models presented in this volume were designed to
fit the typical situation. Each user of these techniques will have to
modify them to ensure their applicability to his institution.
Although the material exploits the capabilities of the PLANTRAN
system, computer processing is not required for use of the models.
The techniques dealt with here can all be implemented manually. Each
is treated for its relation to overall planning; its underlying
theory, assumptions, and problems; and a diversity of approaches. A
micromodel is developed and applied to a set of realistic '
institutional data via the PLANTRAN system. Information is also
provided on methods of data collection and on types of changes and
adaptations that can be made in the models. (Author/wWwi)




1S
FILMED FROM BEST AVAILABLE COPY "




ED 085825

O

ERIC

Aruitoxt provided by Eic:

4 U.S. DEPARTMENT OF HEALTH.

EDUCATION &8 WELFARE
NATIONAL INSTITUTE OF
EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN
ATING 1T POINTS OF VIEW OR OPINIONS
! STATED DO NOT NECESSARILY REPRE
SENT OF FICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

Techniques

of

Institutionul Rescarch and Long Range Planning

for

Colleges and Universities

Volume II!

~-Facility Planning

--Program Cost Analysis

~--Budgeting

Feconomics and Management Science Division

Midwest Research Institute - -

© 1971

- PERMISSION TO REPRODUCE THIS
COPYRIGHTED MATERIAL BY MICRO:
FiCHE ONLY HAS RPEEN G ANTED BY

TG ERIC ARD ORGANIZATIONS OPERAT
ING UNDER AGREEMENTSWITH THE NA
JIONAL INSTITUTE OF EDUCATION.
FURTHER REPRODUCTION OUTSIDE ~
THE ERIC SYSTEM REQUIRES PERMIS
<{ON OF THE COPYRIGHT OWNER.”



PREFACE

The material in this volume was developed by MRI for use in a
series of workshops on institutional research and planning for colleges
and universities. These workshops were conducted by MRI during the 1971-
1972 academic year. These workshops were designed to address real planning
problems. Participants were encouraged to collect and use data from their
own institutions. As a result, participants not only learned research and
planning technigues but also developed analyses which were immediately use-
ful to institutional declision makers.

The workshop sessions made extensive use of computers. This was
possible through the use of PIANTRAN. This is a computer simulation system
developed by Midwest Research Institute. It was designed to make the power
of the computer available to the higher education executive without special
computer knowledge. It is in use by several dozen institutions of all
levels and sizes. '

While the material in this manual exploits the capabilities of
the PLANTRAN system, computer processing is not required for use of the
models. The techniques can all be implemented manually.

Midwest Research Institute maintains copyrights on this material.
No part of this manual may be reproduced in any form without the express
written permission of Midwest Research Institute.

Approved for:

MIDWEST RESEARCH INSTITUTE

//
John McKelvey, Vice President
Economics and Management Science
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I. Introduction

This volume deals with three specific techniques of institutional

"rescarch and planning for colleges and universities: facility planning,
program cost analysils, and budgeting/finance. Volume I of this series
deals with enrollment projections, induced course load matrix, and faculty
plannlng.'

Each of these topics receives a seven-fold development as follows:

1. Relation to overall planning. Each technique is placed in a
comprehensive scheme for planning. This enables the planner to understand
what 1s required to implement the technique as well as the use of the
results.,

L2 3
2. Theory. This is a general discussion of the topies which
treats the assumptions and problems of each.

3. Techniques. This is a brief review of the major techniques
under each topic. This helps the planner to understand that there are
usually several ways to approach a research/planning problem. The review
includes criteria for the selection of the most appropriate technique,

4, Micro-Model. One technique is selected and presented in
detall. This section includes worksheets to implement the technique as
well as descriptions of needed data elements and their likely sources.

5. Case study. The micro-model is applied to a set of realistic
institutional data. This implementation is in the PIANTRAN system. (Com-
plete documentation of the PLANTRAN model is included.

6. Data collection. In order to assist the planner in using
each technique, this section includes a data collection document along
with instructions for its use.,

'7. Model adaptation. This section discusses the reasons for
changes in the model and the types of changes which will usually be
encountered.

No matter how general it is, no single model is appropriate for
every college and university. The models presented in this manual were
designed to fit the typical situation. Obviously, each user of these tech-
niques will have to modify them to insure their applicability to his insti-
tution. In most cases the required changes will be minor and easily made.
In a few, more basic structural changes may be required.

!



A college planner‘using this material should always be conscious
of the need to make the model fit his college rather than try to make the
college fit the model. He should not hesitate to make changes in the
structure of the models, the methods of calculatioﬁ; data definitions, re-
port formats, etc. It is only through this kind of flexibility that the
techniques presented here can be useful to higher education.




II. Facilities Planning

A. Relation to Overall Planning

Once the planner has made projections of enrollment, translated
these into estimates of student credit hour loads by derartment, and deter-
mined the faculty loading factors, he will turn his attention to the space [
rcequirements for the college or university. Figure 1 is one way of re-
lating these planning activities. It shows the place of facility planning
i*i the overall planning project.

Unlike the other planning components, facility planning requires
capital rather than operating decisions., A decision to add instructional
space 1s not like the decision to change faculty salaries. It differs in
tiiree important respects, :

1. Lead time: First, a longer lead time is required to implement
the decision. The minimum time from determination of need to occupancy of
new facilities is 3 years. Availability of funds and the requirements of
ma.jor funding sources can increase this time span. The time frame may be
cven further extended if there are unusual design problems or if the func-
tions of the new space cannot be clearly defined. This long lead time
underscores the necessity of advanced planning and projections. L

If a planner waits until the enrollment has increased to a level
whicli requires additional space to begin planning for the new space, he
will be at least 3 years late in providing the required facilities. Thus
facility planning generally requires a wider planning horizon than more
operational decisions. Somewhere betwzen S and 10 years is usually adequate.

2. Larger cost: Second, decisions about adding physical space
generally involve larger dollar amounts than do most operational decisions.
Constructibn of a single facility may easily amount to a significant per-
centage of the college's annual budget. The more costly the decisgion, the
more attention 1t receives. This means that the data and research needed
to support this decision are often greater than that demanded for operational
decisions, :

3, Permanence: Third, decisions about physical facilities are
relatively permanent compared with operational decisions. Since most
structures are designed for a minimum usable life of 50 years, the decision
to build cannot be reversed once the building is in use. This is often
painfully evident in the form of debt service payments on a structure which
is not fully used or which has become outdated.
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This characteristic points up the need for long range planning of
facilities needs and the use of simulation. Simulation of different space
configurations allows the planner to estimate the uvtilization of facilities
and- thus the under or over-supply of space.

A 10~year enrcllment projection which peaks in the sixth period
and returns to its initial Jevel ip’the tenth period is weak Jjustification
71 adding space to handle the sixth period peak only to end the tenth
preriod with an over-supply of space. Notice that the relatively short run
proJjections used for operational decisions would have led to a faculty
decision. A 5-year projection would have led the planners to estimate in-
creasing need for space and th’'s would have sel the wheels in motion. Some
- of the new facilities would have come on-line before the enrollment decline
was clearly seen.

B. Theory of Facility Planning

1. Quantity and quality: This treatment of facility planning
will deal only with the quantity of space not with its quality. The quality
of the physical space available for an educational program is, of course,
important. Various methods of rating the qQuality of space have been
developed. For example, a system developed for the Coordinating Board of
the Texas College and University System evaluates the following elements of
a building:

I. Primary Structure : ITITI. Service Systems
1. Foundation : 1. Cooling System
2. Wall System N Heating System
" 3. Floor System ‘ 3. Plumbing System
4, Roof System 4, ZElectrical System
IT. Secondary Structure IV. Functional Standards
1. Ceiling System ' . 1. Assignable Space
2. Interior Walls & Partitions 2. Adaptability
3. Window System 3. Suitability
4, Door System

V. Safety Standards

Each of the elements is evaluated within a rating system. The results are
accumulated for each building which is then rated satisfactory (adequate,
remodel) or unsatisfactory (alter, demolish).

. The quality of individual rooms can also be evaluated. The prime
consideration is the suitability of the space for the educational activities
taking place within it. Such an evaluation might deal with seating, chalk-
board, air-conditioning, visual aids capabilities, closed circuit television,

5




/
audio aids. Non-classroom spaces can also be evaluated on their suitability
“cr irstruction. For example, a class laboratory can be evaluated on its
c25ign, usabllity, ana safety features.

. Each type of space will have its own characteristics. This does
ot meswn that they cannot itc evaluated but rather that the evaluation scheme
mist be adarted to the activities taking place in the space.

o
s

. Determinants of quantity:

a. Number of users: While many variables affect the amount
ol space required, the most important variable is the demand on educational
Mweilities made by users. The number of students enrolled is the single-
most important determinant of the amount of space required. Certain types
of space will, of course, reflect demands made by non-students or by cerisin
specialized activities. However, these will usually be substantiall; smaller
than the space required to provide students with educational services.

b. Management parameters: While the amoutit of space required
is largely a function of enrollment, this function is constrained by one or
more management objectives. The college administrwtion may have set a level
of space utilization. Before new space can be Jjustified, the utilization
rate must be projected to rise above some upper limit. The administration
may have set parameters on class sizes, number of student staflons, number
of hours per week classes can be scheduled, or the number of credits to be
tuken by the students. All of these parameters will affect the amount of
space needed for an instructional program.

c. Programmatic decisions: Programmatic decisions may
create 2 need for additional space in spite of a low utilization rate. The
dceision to offer a new engineering degree will generate the need for addi-
tionul‘laboratory space which projections show will most likely never be
fully utilized. However, to some degree the same type of facility is
neadad for few students as for many. Thus programmatic decisions can over-
ride the decision rules based on utilization rates. }

3. Objectives: .

_ The objective of a facility plannlng activity is to project three
quantities:

* Amount of Space Required
* Cost of Providing Additional Space
¥ Cost of Maintaining Facilities



The administrator wants to know how much space, by specified categories,:-
wil) be required for projected enrollments. If the space reQuirements
exceed what is currently available, plus what is alrcady authorized and
scheduled for occupancy, he wants to know how much additional space, again
by specified categories, will be needed and what is the estimated cost for
the additional space. Finally the executive will be concerned about main-
taining the facilities, both old and new,

In order to answer these questions, the planner needs to have the
{ollowing information:

Inventory of current and past space by specified category.
Historic utilization of space.

Management parameters: past.

Management parameters: future.

Enrollment projections by appropriate categories.

Future cost estimates.

Maintenance factors.

* %k % k% % k ¥k

These data will allow him to make estimétes of future need and the likely
cost, both capital and operating, of fulfilling these needs.

4, Space inventory: A space analysis and planning system begins
with and depends upon an adequate space inventory system. The purpose of
an inventory system is to provide management information to support rational
decision making, In the design of an inventory system, there are three ’
decision areas:

¥  QSystem of Classification
¥ Type of Data
* TLevel of Detail

a. System of classification: A number of classification
systems for space inventories have been developed. A standardized system
has been developed by the National Center for -Educational Statistics and
seems to be sufficient for use by most institutions. It is fully described
in the Higher Education Facilities Classification and Inventory Procedures
Manual published in 1968. The following is a brief display of that system.




Classrooms
Classroom
‘Classroom Service

Laboratories
Class Laboratory
Class Laboratory Service
Special Class Laboratory
Special Class Laboratory Service
Individual Study Laboratory
Individual Study Laboratory Service
Non-class Laboratory
Non-class Laboratoury Service

QOffices
Office
Office Service
Conference Room.
Conference Room Service

Library
Study Room
Stack
Open-Stack Reading Room
Library Processing Rooms
Study Facilities Service

Special Use Facilities
Assembly Facilities
Service Facilities
Medical Facilities
Residence Facilities

Unassignable Area
Custodial
Circulation
Mechanical
Construction
Inactive
Conversion
Unfinished

Code Number

110
115

210
215
220
225
230
235
250
255

310
315
350
355

410
420
430
440
455

. 500

600
700

800
200

10
20
30
40
81
82
83



Tre manual' nlso includes the procedures for mezsuring space and
racording the types of use. The following categoriess are used to indicate
the function of the space being inventoried.

Instruction

Research

Fublic Service

Library

‘General Administration

Auwxiliary Services

Non-Institutional Agen:ies

\"“—"%\
This inventory systom 21so has e capability of assigning certain types of
space Lo departmental units,
b. Type of data: The type of data stored in the system will

Cvary with the exact nedds of the college but will genérélly:include the
following i'or individual rooms:

Room DNumber j
Room Type

Assignable Squarce Feet

Number of Student Stations

Departmental Allocation (if appropriate)

The source Tor this information will usually be as-built drawings of campus
facilities, Where these do not exist, actual measurements must be taken
according to the procedures described in the Higher Education Facilities
Classification Manual. In either event, an annual -updating of the inventory
will be required since all of the data elements may change. This can range
from change in the number of student stations to a complete change in all
elcments due to renovation or remodeling.

c. Level of detail: The level of detail required in an in-
ventory system is a function of the use to which it will be put by the
collicge or university. Cost of maintaining the inventory must be balanced
against the benefits of the management information provided. Generally as
the level of detail increases so does the cost of building and maintaining
the system. The point at which these are in balance is the proper level of
detail.

C. Techniques of Facility Planning

This section will briefly review the major approaches to estimating
space resource requirements, determination of capital expenditures associated
with adding spacé, and projecting the cost of maintaining 0ld and new space,

"9




1. OSpace resource reguirements: Projections of space resource
reguirements all make use of a space factor which is different in each case
and is thus applied to different variables. As mentioned before, all of
these variables are someliow related to enrollment or the number of users of
the space, since this i1s the key variable in determining the amount of space
required. The following is a review of five methods of estimating space
needs.

He Space/user factors: In this method a space factor (in
square feet) per user of the space is determined and used to project future
needs, The factor is applied to full-time equivalent (FTE) enrollment pro-
Joctions for fuiure time periods and the result is the total amount of space
required. TFor example, a factor of 100 square feet per FTE student generates
= simple and straightforward projection of space needs by applying this
factor to projections of FTE enrollment. An enrollment of 10,000 FTE stu-
dents will generate a nzed for 1,000,000 square feeﬁ.

The factor may be in terms of total gross area or may be
broken down in factors for different types of space. For example a 100
square foot factor may include 50 square feet for classrooms, 10 for faculty
offices, 20 for administrative space, and 20 for other facilities. Such a
breakdown does not, of course, change the total space.requirements but does
allow the planner to look at different types of space. '

The disadvantages of this technique are its inability to take
levels of utilization into azccount and its reliance upon averages. It
treats all PTE students the same and may thus miss important variations in
space needs and use. The advantage is that the simplicity of the method
makes it easily understandable and it can provide relatively accurate pro-
jections of gross space neceded. ' "

b. Ratios: Once some initial estimates have been made,
ratios can be used to develop the specific types of space required. For
example, once an estimate for total classroom space has been developed,
classroom service areas may be calculated as some'‘ratio of that total.

Thus a planner may set needed classroom service area at 15 percent of total
classroom space. Having projected total classroom space (using either user
factors or other methods ), he can estimate the. amount of service area re-
guirad by applying the 0.15 ratio. This is a simple and straightforward
method. Since it relies on averages, however, it must be used with care
when estimating individual wiit needs. It 1s a useful technique for aggre-
gate estimates. '

c. Programmatic: Some space resource decisions are made
on the basis of what the program requires rather than the number of users
or utilization rates, If an institution decides to offer a special emphasis

10 ,



in a Tield of chemistry, the proper iaboratory will have to be provided.
To some axtent the amouni of space needed for this will not vary directly
wiili onrollment. Beeausce of the specialized equipment, an estimated en-
rollment of 1 or 10 will necd about the same amount of Tacility area.

Looked 2t in another way, iT enrollment in this special

Ctueility was rrojected never to exceed five, the laboratory itself might

ke laree onough to accommodate & significantly larger raamber than that.
inis will make it possible to usc the space for otlier classes and to facil-
iinte conversicn of this space to other activities in the future.

2, Utilization rarameters: Another' method of estimaxting space
casoiree reguiremaents in scheduled academic. facilities involves the use of
cLilization assumptions. The concern is not simply with the total amount
T spaco available for use by students but also the extent to which that

ol
Soaee s belng used., The two utilization measures in general use are:

Room Utilization Rate
Station Occupancy Ratio

Thesc two statistics are measures of the extent to which class-
rocms and laboratories are scheduled and the degree to which the capacity
ai cach room is used to accommodate students. These two statistics are
multiplied to produce a third: Station Utilization Rate.

The results of this projection are then compared with the current
inventory of space. An estimate of the additional space needed of a space
carydus 1s thus oblained. : ’

a. Combination: The final method is a combination of the
acovoe methods. Typically for scheduled academic space, the utili;atioh
parameters will be used. For other types of facilities, space/uSer factors
and ratios will be used. This approach allows the planner to select the
rethod most appropriate to his projection problem and the type of informa-
tion he has available.

3. Cost of adding space:

:

a. Gross area: After the planner has projected the amount
oT additional space required by category of space and by use, he should be
zhle 1o give some rough cstimates of the capital cost of supplying that
zdditional space. This is most easily accomplished by using an appropriate
unit (square foot) cost factor. Since the space yesources required are
generally in Assignable Square Feet (ASF), the planner needs to convert
Lhem inlo gross square feet so that the cost of the entire facility can be

11



estimated. A factor for non-assignable squarc fcet can be developed by the
planner or estimated by the college's architect. In a recent state-wide '
-study, non-assignable area was 0.33 of total gross area. This can be used
to generate gross area from assignable area by subtracting 0.33 from 1.00
and dividing the total assignable area by the result. This estimate can
then be used to project costs.

b. Construction costs: Construction costs per square feet
are subject to local variation. Sources of information in the local com-
mnity can supply what current costs are and also some estimate on how these
¢osts will be changing through time. the'that in the recent past, con-
struction costs have been increasing faster than other costs.

This cost factor can be applied to the amount of gross area
required to provide the additional assignable area needed, The result is
‘the estimate of capital expenditures required. These estimates are not
always. precise but are of the proper magnitude in view of the long lead
time required for construction of new facilities.

) 4. Cost of maintaining total space: This cost of space manage-
ment is not a capital item but an operating one. 1In order to project this
type of cost, the planner needs a projection of the total amount of space
to be maintained and an estimate of the unit cost of maintenance. The
typical unit is in terms-of square feet. Logically we would want to deal
with assignable square feet but gross square ficet could also be used for
projection purposes.

The planner can develop this unit cost information by examining
rast maintenance costs in terms of the amount of space being maintained.
He can then select the base unit cost expenses and make some assumptions
about how this cost will be changing through time. Since he has already '.
projected the total amount of space in service, he can apply his unit cost
estimate to this total to arrive at a projection of total maintenance cost.

D. Micro-Model

Figure 2 presénts the worksheets for implementing one method of
projecting space resource needs and their associated capital and operating
‘expenses. As mentioned above these and other techniques rely on some type
of space inventory system. The techniques presented here require certain
input data items which describe the amount and type of space available on
the campus. The level of detail of this data will depend upon the consid-
-erations mentioned earlier. '

A historic analysis of space utilization is not included in the
section because of two factors. Many colleges do not have accurate current
inventory of campus space and are, therefore, unlikely to have accurate
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inventory data for previous time periods. Second, the crucial parameters

in projecting spacc needs are policy variables. While in other types of
projections, the crucial variables are external to the institution or other-
Wwise not under the control of the executives, this is not the case with
space planning,

Private colleve administrators do have latitude in setting utili-
zation factors for academic space. In many state supported public systems,
the utilization rates required to justify new facilities are set or re-
viewed by a state-level coordinating agency. In elther case, a historical
analysis to determine irends aud correlations is not especially helpful in
projecting the future. What is needed is a framework for projection which
will allow the planner to simulate various configurations of space utili-
zation so that he can experiment with the implications of & variety of space
use policies. The framework presented in Figure 2 is designed to do that..

1. Input: The actual input items are Lines 1, 2, 3, 5, 6, 7, 12,
15, 14, 18, 20, 22, 23, 25, 26, 28, 32, 34, 36, 38, 40, 42, 43, 45, 47, 49,
51, 53, 55, 56, S8, 60, 62, 64, 66, 68, 70, 73, 75, 80, 83, and 86. A
description of each of these data elements and their probable sources follows.

Line 1--Full-Time Eguivalent Enrollment (FTE): This item consists
of full-time plus part-time students expressed in equivalent terms. The
traditional method for computing the full-time eguivalents of part-time
students is to divide the student credit hours of the part-time students by
the "normal" full-time load. This can either be the actual average load of
full-time students at the college or some standard figure, 15 for instance.
The latter insures comparability of data across institutions. These pro-
Jjected FTE enrollments will be available from the college s enrollment
proJectlon.

Line 2--Student Contact Hours in Lecture Sections: This is a
measure of the number of hours per'week a student has scheduled contact
with a faculty member in a lecture or other non-laboratory setting. A
course which enrolls 40 students and which is scheduled to meet four clock
hours per week will produce 160 student contact hours. Notice that this is -
different from student credit hours which depend upon the number of credits
carried by the course. (Procedures for developing factors to be used in
projecting student contact hours are presented in Volume I, Chapter IV.)
The number of contact hours in lecture sections can be developed directly

from departmental projections if they are done in sufficient detail. In
most cases, however, gross estimates can be made on a percentage basis.
Assuming stability in the data, the planner can take the current ratio of
lecture contact hours to total contact hours and use this ratio throughout
the planmning periods to estimate lecture contact hours.

13
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Line 3--pverage Section Size: This is the average size of a creait
lecture section, Jince this is a policy variable, the planner may set arbi-
trary levels of this variable in order to assess the space impact of changing

he average section size. As a begihning point, the current average section
size should be used. This will be available from the Registrar's Office.

e

Line 5--Average Room Utilization Rate (RIR): 1is is a space
management parameter which sets the average number of hours per week a class-
room is scheduled, An RUR of 30 indicates that on the average each room will
ve scheduled 30 hours per week, It is a measure of the extent to which in-
structional areas arc scheduled. Since this is a parameter value, the planner
will want to experiment with different values to determine the implicaticus of
Gifferent RUR's, Reasonable values of this variable will range from 22 ta I2
Fours perrweekl Thirty hours has been adopted in several states as 2 standard
"Hr classrooms,

Line 6--Average Station Occupancy Ratio (SOR): This parameter sets
thie average percentage of the student stations which will be used each week.
Al SOR of 0.50 means that on the average 50 percent of the student stations:
in classrooms will be filled during the hours in which the classrooms are
scheduled. It is a simple measure of the utilization of space in the sense
of student capacity used. Values for this variable will depend upon the type
of institution., An SOR of 0.GO has been adopted by some states, - Typical
values will range from 0.45 to 0.80.

Line 7--Assignable Square Feet per Student Station: This is the
number of square feet required for one student station. This is also a
. policy variable and will be affected by the type and size of institution.
' The table reproduced below will give the planner some reasonable ranges in

tiiis item.
RANGES OF CLASSROOM UNIT FLOOR ARFA CRITERIA*
OF STATION COUNT AND TYPE OF STATION
Assignable Square Feet per Station
Station Tables & Tablet-Arm Chairs Auditorium Seating
Count Chairs omall Large Theatre Continental
5- 9 20-30 20 30 ' -- ' --
lo- 19 20-~30 o 18 - 22 - --
20- 20 20-30 16 20 -- --
50~ 359 20-25 15 18 - -
40- 49 18-22 14 16 - -
50- 59 18-22 14 16 - -
50=- 99 18-22 13 15 10-14 18-22
100-149 16-20 11 14 9-12 ' 16-20
150-299 16-20 10 14 8=10 14-18
200+ . 16-18 9 12 7-10 14-18

9 :

* Taken from Higher Education Facilities Planning and Management Manuals.,
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Line 12--Curycit Number of Classrooms: The rniumber of c¢lassrooms
currently available for use on the campus. This information will be avail-
able from thn spacc inv ..atory or the Registrar's Olfice.

Line 13-~Current Humber cf Student Stations: The number of stu-
dent stations currentl: available on the campus. This information will
come from the srace it.v.oitory or the Registrar's Office.

Line 14-~C.xvant Assignabie Square Feet (AST) in Classrooms: This
information will :e availalle from the space inventory. '

Line 18--Ratio of Classroom Support Space to Classroom Space:
This again is a parameter which will vary from institution to institution.
Initially the planner can iise the current ratio developed from information
in the space inventory. The variable will tyrically range between 0.07 and
0.15.

Line 20--Current Classrooin Support Space: This information will
be available from the collcge's space inventory. In terms of the NCES
classification scheme, this will include all space coded 115.

Line 22--0Gtudent Contact Hours in Laboratory: These are the con-
tact hours generated in laboratory sections. The procedures used for esti-
mating lecture contact hours can be applied here.

Line 23--Average Laboratory Section Size: This is the average
size of laboratory scctions in tlie college. This information should be
available from the Rozistrar's Office. '

Line 25--Room Utilization Rate: Class Laboratory: This is the
same type of information as that contained in Line 5, except that it will
refer to laboratories. t i1s the average nurber of hours per week the
college's laboratories are scheduled. Typical values for this item may
range from 20 to 26. Some states have adopted 20 as a standard to class
laboratories.

Line 26--Average 3tation Occupancy Ratio for Laboratories. This
is the same type of information as that contained in Line 6, except that
it refers to laboratories. It is the average percentage of the student
stations filled during scheduled hours. Typical values will range from
0.50 to 0.85. Some states have adopted a laboratory SOR of 0.80.

Line 28--Assignable Nquare Feet per Laboratory Student Station:
This is the number of square feet required for one student station. This
is also a poliey variable and will be affected by the type and size of
institut’on. Unlike classrooms, assignable square feet per station for
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laboratories will vary with the discipline using the laboratory and the
level of instructioin. Tables are available which suggest factors in this
format. For general planning purposes, typical values will range about 50.
The planner can calculatc his institution's present figure and use that for
initial planning.

Line 32--Current Number of lLaboratories: The number of labora-
tories currently available for use on the campus. This information will be
available from the space inventory or the Registrar's Office.

Line 34--Current Number of Laboratory Student Stations: The
namhar of student stations in laboratories currently available on the

CUM UGS,

Line 3G--Current Assignable SQuare Feet in Laboratories. This
information will he available from the space inventory.

Line 38--Ratio of Laboratory Support Space to Total Laboratory
Space: This 1s a parameter which will vary from institution to institution.
Irnitially the planner can use the current ratio developed from information
in the space inventory. The values will typically range arouvnd 0.25.

Line 40--Current Laboratory Support Space: This information will
be available from the institution's space inventory. In terms of the NCES
classification system, it will include all space coded 215.

Line 42--Full-Time Equivalent (FTE) Faculty: This item consists
of full-timn plus part-time faculty expressed in equivalent terms. The
traditional method for computing the full-time equivalents of part-time
faculty 'is to divide the teaching load of part-time faculty by the "insti-
tutional” full-time load. For example, a faculty member teaching 6 credit
hours at an institution where the normal full-time load is 12 credits is
described as 0.5 FTE faculty number. Methods of projecting this item are
presented in Volume I, Chapter IV,

Line 43--Office Assignable Scuare Feet Per FTE Faculty: This is
J1e amount of area required for office space for one faculty member. 'As
witli tlie other factors, this will vary from institution to institution.
The planner should consider using the current factor. Some states have
adopted 125 square feet as a standard.

Line 45--Current Faculty Office Space: This infermation will be
available from the space inventory system. It will include all space coded
310 and assigned a function code of 10.




Line 47--Ratio of Faculty Office Service Space to Total Faculty
Office Space: This is a parameter which will vary from institution to
institution. Initially the planner can use the current ratio developed
from information in the space inventory. The values will typically range
around 0.25.

+ Line 49--Current Faculty Office Service Space: This information
will be available from the space inventory and will include all space coded
515 with a function code of 10.

Line S51--Library Reader Space per FTE Student: This is the amount
of area required for Yeader space for one FTE student. As with other factors,
it will vary from college to college. The planner can use the current factor
for initial planning. Some institutions have adopted a factor of 8.33 as a
standard.

Line S53--Current Library Reader Space: This will be available
from the space inventory.

Line 55--Number of Library Volumes: The projected values of this
variable will be available from the library staff.

Line 56-~-Volumes Per One Square Foot: The value c¢f this factor
will vary from college to college. The planner might want to use his
college's current value for initial projections. A standard of 15 has been
adopted by some institutions.

. Line 58--Current Library Stack Space: This will be available from
the space inventory.

Line 60--Raiio of Library Service Area to Reader and Stack Space:
This 1s a parameter which will vary from institution to institution.
Initially the planner might use the current ratio develOped from information
in the space inventory. Values will tend to range around 0.25.

Line 62=--Current Library Service Area: This information will be
available from the space inventory system.

Line 64--Administrative Space per FTE Student: This is the amount
of area required for administrative activities for one FTE student. This
value will vary from college to college. The planner might consider using
the current value at least in initial projections. A factor of 5 has been
adopted by some institutions.

Line 66--Current Administrative Space: This will be available
from the space inventory. ,
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Line 68--Other Academic Facilities Per FTE Student: This factor
refers to a variety of academic space including special class laboratories,
individual study laboratories, armory facilities, athletic-physical educa-
tion facilities, audio-visual or radio or T.V. facilities, clinic facilities,
wssanbly facilities, and data processing facilities. This factor will vary
from college to college. Some institutions have adopted a factor of 24.

Line 70--Current Otner Academic Facilities: This will be avzilable
from the space inventory.

Line 73--Ratio of Maintenance Space to Academic and General Space:
This factor will vary from college to college. The current factor can be
used. Some institutions have adopted a factor of 0.075.

Line 75--Current Maintenance Space: This will be available from
the space inventory.

Line 80--Gross Area Factor: This factor will be applied to total
assignable area to produce gross area. Non-assignable area will average
about 0.33 of gross area. Thus a factor of 0.87 can be used to develop
total gross area by dividing it into total assignable area.

Line 83--Construction Cost per Gross Square Feet: This factor will
vary from community to community depending upon labor supply and contracts.
Estimates of current value can be obtained from architects or from the col-
lege's own data if recent construction is under way. Projections of this
factor can be obtained from knowledgeable construction people in the loeal
¢ommunity.

Line 86--Maintenance Unit Cost: This is the cost in terms of labor
and supplies of maintaining 1 square foot of assignable area. An institu-
tional average should be used. The current value can be easily calculated
aisl assumptions about future salaries and supplies costs made on the basis
of' recent experience.

2. OQutput: The output of this projection routine will provide
the planner with the following types of information:

Total Assignable Square Feet Required by Space Category
Additional Assignable Square Feet Required by Space Category
Number of Classrooms and Laboratories Required

Additional Classrooms and Laboratories Required

Number of Student Stations Required

Additional Number of Student Stations Required

Total Gross Area '

Additional Gross Area Required

Construetion Cost of New Area

Maintenance Cost of Current and Additional Assignable Area
Percent Deficiency for Assignable Space by Category
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E. Case Study
The techniques discussed above have been applied to a set of
data. This application could have been done manually using the worksheets
and directions given in Section D. The same projection, however, can be
accomplished in the PLANTRAN system. The computer not only increases the
speed and accuracy of the calculations but, with PLANTRAN, also permlts
easy modification of structure and assumptions.

Pigure 3 shows the PLANTRAN system input required to conduct the
projection. Figure 4 presents the "Analysis of Planning Matrix" for the
projection., Figure 5 shows the summary output.

F. Data Collection

Figure 6 1is a copy of a data collection document for the projec-
tion of space requirements. Figure 7 is a sample of a completed data
collection document which conforms to the data used in the case study. The
planner should review section D carefully before completing the document.

No single data collection document, Jjust as no single model, will
be appropriate for every institution. Planners should modify the data col-
lection specifications rather than modify the data to fit the document or
not collect data at all. To the greatest extent possible input and output
from the model should rescmble the operational data of the institution with
which the decision makers are familiar. If an institution operates under a
specific set of space factors and standards, these should be utilized. '

G. Model Adaptation

No matter how good the data and no matter how sophisticated and
precise the statistical methodology, as planners and decision makers review
the projected results they will suggest changes. Some will be changes that
reflect a distrust of the projected valueg; others will constitute inputs
of experience and judgment which were not included .earlier; still others
will simply be expressions of interest in what would happen if....? All of
these concerns are important to the model buillder.

He should be particularly interested in the third type of response.
The decision maker who wants to investigate a number of alternatives Jjust to
see what would happen realiZes how to use a simulation technique. The chart
in Figure 8 graphically represents this plan refining cycle which is the
hallmark of a successful simulation effort. !

Changes in the model can be of two types. The structure of the
model itself can be changed in order to more closely approximate the real
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world situation. For example, it may turn out that the utilization factors
are not useful in projecting space needs. In that case the structure of
the model needs to be changed.

The second type of change is the result of the application of
informed Jjudgment. Projections which seem unrealistic to the decision
makers will often need to be adjusted so that they more realistically re-
flect the actual or implied policy constraints. A wide range of values
can be used for the many factors involved in space projections.

54



III. Program Cost Analysis

A. Relation to Overall Planning

Before the planner brings all his analysis and projections to-
gethier, he has a final tack. He needs to develop a method of analyzing the
costs of each department or program represented in his overall resource re-
quirements. Such a procedure is needed so that key decision makers W1ll
have some rational busis for deciding which departments/programs are to
recceive ecmphasis, which will be de-emphasized, and which will remain at current
levels. The cost of thesc yrograms is a critical factor in such decisions.

Such an activity involves looking at historic information on pro-
gram cost and then projecting future levels of cost for the department/
progran concerned. Since this is often.difficult to work with, the planner
also needs some structured method for decision makers to use ineraluating
the future program development.

B. Theory of Program Cost Analysis

The fact that most institutions of higher education are in a
state of financial crisis has been painfully clear for some time. That
crisis is resulting in a need for the individual institutions to examine
the problem of allocation of scarce resources.

The problem is complicated by trends and events within higher
education, and within the economy in general, which require the institu-
tions .of higher learning to operate more effectively than they have in
the past. While the specific problems are different in the public and
private sectors, the ultimate problem is the same--how to best utilize
the institutional resources. Cost analysis is one way to examine the
institution's operation to a significant level of detail.

Cost analysi% is a powerful, but often misused technique. This
misuse stems from its very power, for it gives superficially simple, quanti-
tative "answers" to highly complex problems, whose sources and repercussions
are often subtle and not fully understood. To use the results of cost analy-
sis most wisely in educational planning, it is necessary to know how to
structure, conduct, and interpret the analysis.

The goal of cost analysis is not to provide the educational
planner with the alternative that "maximizes" or "minimizes" specific
characteristics. The goal is to provide information, which, together
with the judgement of educational planners, permlts a rational selection
of alternatives. The range of alternatives is a fpnctlon of environmental
constraints, such as budget level academic policy, and political atmosphere.
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The result of such an ﬁpproach will be estimated measures or
indicators of resource requirements, with ranked aspects of effectiveness
projected over the time period of interest for each program/department
and for alternative futures.

The display of this information, along with supporting, subjective
Judgements and explanations, provides educational planners with the means
of making informed decisions. This carefully designed display and explana-
tory presentation is a significant part of cost analysis. Only in such a
way can the educational planner guard against the indiscriminate use of a
single cost effectiveness "number" so far removed from its limitations that
it is not only useless, but dangerous.

Basically the examination of costs on a program/department level
might be broken into three phases. The first phase involves obtaining some
historic information--where the institution has been, in terms of the faculty,
students, and expenses on an individual program/department basis. This in-
formation is needed to identify trends and the associated chanres of that
program/department as it relates to the overall operation of the institution.

The trends and changes might logically be derived in terms of cost
in dollars per student credit hour. These values, which reflect how much
it costs to teach a student one credit hour of any subject, are needed as
the basis for an examination of costs on a program/department level. There
are obviously reasons why, for example, it costs more to teach physics
courses than to teach history courses, but the costs should be expressed
in a common way.

Once cost values have been derived for each program/department,
the second phase begins--consisting of comparing these wvalues, both between
programs/departments and against some objective evaluation criteria for
decision making. These criteria should be similar to those used in making
the decision as to whether a new program/department should be initiated.

With the information as to the cost per student credit hour of
various programs/departments and the evaluation criteria, the decision as
to which programs/departments are to receive more future emphasis and which
are to receive less emphasis can be made more objectively.

The realities of incorporating such a procedure require a time
phasing of the expansion of certain areas and the contraction or even
elimination of others. Expansion might require time to develop resources,
while contraction requires considerations of personnel and other resources
which may not permit immediate action. ~ '
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The systematic approach mentioned above uses as the prime com-
ponent the educational plan of the institution. That educational plan
affects the 6rgénizational structure and penetrates the facilities and
financial components tc identify possible changes that might enhance edu-
cational development. Jecond, and of immediate importance, it aids in the
identification of program emphasis. Obviously, in order to survive, higher
education is going to have to take a much closer look at its operation.
That survival is going to be aided by asking some direct questions--ques-
tions about costs, and where the money goes.

This approach will culminate in the third phase, which.consists

of the establishment of a hierarchy of needs, problems, and deficiencies.
From this hierarchy, objectives will be measured against the current
status of the instilfution. The needs, problems, and deficiencies will
be identified and ranked according to the order in which they are to be
alleviated in the effort to reach the institution-wide objectives.

C. Techniques of Cost Analysis

While there are a number of cost analysis methods, they generally
are of two types. They either deal with total expenditures for a function
or program or with unit costs for a function. Both of these forms of
analysis are valuable and neither is necessarily superior to the other.
Each has its own strengths and weaknesses and each is designed to answver
certain questions.

1. Total expenditures: In this technique the planner aggregates
all the erxpenditure items for a certain function or brings together all
similar expenditure items. For example, he may bring together all the
expenditurcs made by the English department for a specified time period.

Or he can aggregate Taculty salary expenditures across all departments.

Both of these totil expenditure items provide useful information about the
institution. 1In thec one case he knows the total dollar amount of resources
allocated to the English department and in the other the total resources
allocated to instructional salaries. The planner can subject this aggregate
expenditure figure to a number of analyses the most common of which are time
series analysis and proportional analysis.

a. Time series analysis: In the time series analysis the
planner will attempt to determine if the variation in the .level of expendi-
turcs can be correlated with variation in time periods or other independent
variables. He may be able to isolate a trend in total faculty salary ex-
penditures which is related to time. This can be used to project future
faculty salary expenditurcs. This is a familiar type of analysis to anyone
who has tried to look at the future from the past: The section on enroll-
ment projections of Volume I made extensive use of this kind of analysis.
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b. Proportional analysis: A proportional analysis is simply
looking at the aggregate cost as an element of a larger aggregate. For
example, the planner might calculate the share of total expenditures accounted
for by the English department expenditures. This single point value could be
used to estimate future axpenditure levels for the department given future
total expenditures. This statistic could be computed for a time series and
subjected to trend analysis again with the objective of projecting future
shares and thus departmental expenditures.

These aggregates and their analyses provide useful informa-
tion in a form easily understood by most decision makers. The results of
analysis may assist decision makers in forming decisions. More typically
this type of expenditure analysis is more useful in displaying to decision
makers some of the implications of their decisions rather than assisting in
framing the decisions. Budget decisions are rarely made on the basis of a
department's share of total expenditures. Such an approach has several
flaws and could lead to an ineffective budgeting/planning effort.

2. Unit cost analysis: In addition to aggregate expenditures,
the planner can elect to analyze unit costs. The objective of this analysis
is to determine how much it costs to produce a unit of output. There are
two key considerations involved in this type of analysis: selection of the’
unit of output and selection of the costs to be included.

a. Unit of output: With regard to educational programs,
most planners will select from three different units of output: full-time
equivalent (FTE) student, student credit hour, and degree winner.

b. Full-time equivalent (FTE) student: If a planner is
using the full-time equivalent student as his unit of output, he simply
divides the appropriate expenditures by the number of FPTE students. These
can be either actual or projected as can the expenditure figure. The re-
sulting statistic is the average amount of resources required to provide
~aducational services to one full-time equivalent student. Since the defini-
tion of full-time equivalent student and the selection of appropriate ex-
renditures will vary from college to college, expenditures per FTE student
must be used with caution to compare institutions although this is probably
its most frequent use. If the statistic is to be used in this way, care
must be taken to insure that common definitions of full-time equivalency
and categories of expenditure are used.

c. Student credit hour: The second type of unit of pro-
duction is the student credit hour. This statistic has been used throughout
this manual and Volume I. It is the number of credits carried by a course
times the enrollment of a course. It can be aggregated to the course level,
department, or larger unit. If the planner can develop expenditure aggregations
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which correspond to the student credit hour aggregations, he can produce
expenditures per student credit hour.

For example, if he can determine the number of student credit
hours produced by the English department and if he can determine the expen=-
ditures allocated to the English department, he can easily develop the cost
of producing one student credit hour in English by dividing the expenditures
by the student credit hour total. This can be done on a course-by-course
basis; it can be done hy level of course, by departments, by schools, by
university, and all of these over a number of time periods. The only re-
gquirement is that the exrenditure aggregation and tlie student credit hour
aggregation must be comparable,

This unit cost measure is typically used to make comparisons
among academic departments. It brings together a measure of productivity
(student credit hour) and the resources consumed by the department (total
departmental expenditures). The result is a ratio of input-output for the
particular department which may be compared with a similarly calculated
ratio for other departments.

Interpretation of such comparisons should be made with care -
since the input/output ratio can mask other important aspects. For example,
a department with a low ratio, i.e., & low unit cost in comparison with
other departments, may have one or more of the following characteristics:

(1.) The department may have a high student credit hour
production because the college's curriculum forces large numbers of students
to take courses in this department.

(2.) The department may be very weak and underfunded which
results in a low unit cost in comparison with other more adequately funded
departments. :

(3.) The department may offer instruction which is by nature
less expensive than that offered by other departments.

All three of these '"causes" are possible and do occur. It is clear that
.each will suggest a different interpretation of the data and will point
toward different policy options.

d. Degree winner: A third unit is the degree winner, In
this method the planner is seeking to price out a degree. Instead of asking
how much does the English department cost or how much does an English stu-
dent credit hour cost, he wants to know how much a degree in English costs.
Since an English major (as does any major) takes the bulk of his academic
work outside the department of his major, he cannot take the costs of the.

59



English department and divide it by the number of degrees in English pro-
duced. Rather the program of the English major is viewed as consisting of
student credit hours drawn from the English department and a wide assortment
of other departments. (The discussion of the Induced Course Load Matrix in
Volume I presents the rationale and methodology behind this.)

Once the student credit hour profile of an English major is
established, the cost of the degree can be developed by multiplying the stu-
dent credit hours by their appropriate costs and aggregating the resulte.
This process is repeated for each major so that the planner ends with an
estimate of the cost of producing all the degrees available at the college.
This Tigure can be used to compare the cost of academic rrograms and is often
more useful that the departmentally constrained student credit hour unit cost.
The expense and effort involved in developing degree winner costs is appro-
rriately higher than that of the student credit hour unit. The planner will
have to determine whether the gain in precision is worth the increase in cost
and effort.

e. Costs: Once the planner has selected the type of output
unit he will use in his analysis, he must determine the categories of ex-
rense he will use to develop his unit cost statistic. A pragmatic approach
to this proovlem is recommended. In general, the planner should use the ex-
penditure information which is easily available to him. If all direct costs

are specifically allocated to the departments, then this figure should be
used.

In other cases where some "direct" costs are not charged to
individual departments, it may not be worthwhile to determine a method for
allocating these charges unless the planner feels they will be significantly
large. Methods which allocate these charges on the basis of student credit
hour will not affect the relative positions of unit measures all
departments.

Indirect costs pose a similar problem. If the planner feels
the inclusion of these costs will add value beyond the effort involved in
obtaining a departmental allocation, he should implement such a procedure.
Othervise, he will be satisfied with the information he can easily and
directly bring to bear on the problem. :

D. Micro-Model

1. Histori:s analysis: The vehicle for depicting and computing
historic information is the worksheet shown in Figure 9. The actual data
elements consist of Lines 1, 2, 8, 10, 11, and 18. A description of these
data elements and their probable sources follows:
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Line l--average credits/section: This item consists of the total
- number of credit hours offered divided by the number of credit sections.
While this may vary from program/department to program/department, the num-
ber for a given program/department remains fairly constant. For a program/
department which offers only 3-hr. courses, the average credits/section is
three. These data will normally be available from the Registrar.

Line 2--registrations: This item consists of the total duplicated
number of students enrolled in courses. For example, if a department offered
four courses, the registrations would be equal to the total number of students
enrolled.

Course A 50 Students
Course B 23 Students
Course C 30 Students
Course D 70 Students
Total 173 Registrations

These data are obtained from the Registrar.

Line 3--student credit hour: This item is a unit of instructional
output which is calculated by multiplying the registrations by the average
credits per section.

Line 4—-time periods: These are used to compute the moving averages
and will correspond to the extent of the time period being analyzed. For a
10-year analysis, these will be O through 9. For a 5-year analysis, they
would be O through 4, etec.

Line 10--full time equivalent (FTE) faculty: This item consists
ol full-time plus part-time faculty expressed in equivalent terms. The
traditional method for computing the full-time equivalents of part-~time
faculty is to divide the teaching load of a part-time faculty by the
"individual" full-time load. For example, a faculty member teaching 6
credit hours at an institution where the normal full-time load is 12 credits
is described as 0.5 FTE faculty member. This information will usually be
available from the Registrar or the Academic Dean.

Iine ll--total salaries: This item consists of the total amount
paid to academic staff at the level of program/department being analyzed.
This information will usually be available from the business office.

Line 18--support budget: This item is a category for all non-
salary expenses. This will also be. available from the business office.
The various components of this category could be broken out and analyzed
separately.
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As we stated earlier, there are six input data elements: average
credits/section, registrations, time periods, FTE faculty, total salaries,
and support budget. The remaining entries are all computations. Develop-
ing the historic analysis would require obtaining and inserting the input
data elements, and, following the instruc%ions in the "source" column,
making the indicated calculations,

2. Projection: The development of the educational plan for an
institution begins with a review, on an individual program/department level,
of the historic analysis and the evaluation team ranking.

We have suggested that the trends identified in the historic
analysis phase be extended to provide a baseline for alternatives. That
is cften informative, and aids in developing meaningful alternatives. It
is accomplished on an individual program/department level by using the
historic analysis, the projection worksheet (Figure lO)-and by computation
as follows:

a. Take the last value in Line 3 of the historic analysis,
change it by the percent reflected in the last value in Line 9, and insert
the changed values into Line 3 of the projection worksheet.

b. Take the last value in Line 26 of the historic analysis,
change it by the percent reflected in the last value in Line 31, and in-
sert the changed values into Line 4 of the projection worksheet.

c. Take thé last wvalue in Line 12 of the historic analysis,
change it by the percent reflected in the last value in Line 17, and in-
sert the changed values in Line 6 of the projection worksheet.

d. Take the last valueiin Line 20 of the historic analysis,
change it by the percent reflected in ‘the last value in Line 25, and in-
sert the changed values into Line 8 of the projection worksheet.

(If it is desirable to use average credits per section and
registrations as a means to ‘develop student credit hours, Lines 1 and 2
of the projection worksheet are input, and Line 3 is computed by multi-
plying Line 1 times Line 2.)

From this baseline data, alternatives may be developed by manip-
ulating Lines 3, 4, 6, and 7 of the projection worksheet. Once a reasonable
alternstive is developed for each program/department, the most important
individual program/department items, such as Line 3 (Student Credit Hours),
Line 5 (FTE Faculty), Line T (Salaries), Line 9 (Support Budget), and
Line 10 (Total Expense) may be summed for the entire institution.
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A review of the impact of the selected alternatives will logically
result in modifications to individual programs/departments. These changes ‘
are incorporated and the revised overall institution values computed.

The overall totaling will vary broadly from institution to in-
stitution. This is due to the broad range of programs/departments involved,
and also, to what particular items the institution desires to use for de-
veloping totals. Since it is a straightforward procedure, we are not going
into detail on that effort. ’

The individual program/department projections can, as the historic
analysis, be performed manually. The input items, and the means of com-
puting the other items is shown in the source column of Figure 9.

E. Case Study

The HEEP/PLANTRAN System could be logically applied to accomplish
the analysis and projection., Figures 1l and 14 show the system input.
Figures 12 and 15 show the "Analysis of Planning Matrix." and Figures 13
and 18 show the summary report output. Using HELP/PIANTRAN, the totaling
to provide oversall institution impact would be accomplished by having each
program/department.in an individual module, and incorporating these modules
into a large model. The desired totals would be computed through use of the
summary instruction. ‘

The advantage in using a mechanical means for developing both the
individual program/department modules and the overall model is the ease in
making modifications. The educational plan must be flexible. Use of the
planning system provides an on-going flexibility to accommodate change into
the institution's operation. That change is certain to occur, and the re-
sponsiveness of the planning tool can aid in making accurate and timely
decisions.

F. Data Collection

Figure 17 is a copy of a data collection document for the historic
analysis of program costs. Figure 18 is a sample of a completed data collec-
tion document which conforms to the data used in the case study. The planner
should review section D carefully before completing the document. One
document should be completed for each program/department to be analyzed.

No single data collection document, Jjust as no single model, will
be appropriate for every institution. The planner should modify the data
collection specifications rather than modify the data to fit the document or
not collect data at all. To the greatest extent possible input and output
from the model should resemble the operational data of the institution with
which the decision makers are familliar.
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G. Model Adaptztion

No matter how good the data and no matter how sophisticated and
rrecise the methodology, as planners and decision makers review the projec-
tion results, they will begin to suggest changes. Some will be changes that
rzflect a distrust of the projected values; others will simply be expressions
of interest in what would happen if? Obviously both of these concerns are
important to the model builder.

He is particularly interested in the second response. The decision
maker who wants to investigate a number of alternatives just tc see what
wonld nappen, is the decision maker who realizes how to use simulation. The
chart in Figure 19 graphically represents this plan refining cycle which is
the hallmark of a successful dimulatiou effort.
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APPENDIX

Criteria for Evalwnition and Planning

The application of subjective judgement inherently includes in-
dividual bias and emotion. To aid in making the judgements of individuals
as obJjective as possible, some outline of criteria must be utilized. These
criteria insure that the same considerations are given to all programs/
departments béing evaluated, and that individual bias and emotion is mini-

-mized.

Institutional philosophy might be utilized to develop criteria
for determining the effectiveness of a2 given program/depﬁrtment: However,
effectiveness cannot alone dictate a decision. The realistic impact of
resources must also be considered.

The approach we are proposing provides an institution the means
of making full use of their existing knowledge about emphasis to be given
a program/department. It offers a means of collecting the knowiedge,
organizing it, and applying it into policy decisions.

The basis of the evaluation is a technique which enables sound
"bite-sized" judgements about individual factors which make up the numerous
and complex relationships of a program/department. Every.program/department
has several facets wnich require evaluation: the progrem/department it-
self, the institution, the environment, and the effect upon resources.

These facets are broken into general aspects, and these may be even further
divided.

It might be expected that a technique so broadly viable would
produce results providing little basis for comparison hetween progréms/
departments. Quite the opposite is true. Intercomparability of evaluations
is the very essence of the technique. '

This" intercomparability is achieved by providing a stated frame
of reference for each required judgement. In the individual judgement there
is always the most unfavorable, the norm, and the best, or most desirable.
In addition, the evaluator chooses a factor which best measures his ability
to judge the particular aspect. '

The final evaluation ratings for a specific program/department
are directly comparchle with “other programs/deparuments and, with the
judgements’ of other evaluators as well. This enables an objectiVe Judge-
ment of the merits of all programs/departments on an accurate sud meaningiul
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basis. The averaged-ratings of the programs/departments provided by all
evaluators show the relationships compared with similar standards.

There are several advantages to this analysis technique:

1. It enables an institution to make maximum use of one of its
most valuable assets--its present knowledge--and to apply it effectlvely
to the tough problem of evaluation. :

2. It compels thoughtful attention to several aspects of a
program/department, thereby eliminating blind spots. At the same time,
it prevents over-valuing a few dominant considerations which tend to
distort decision judgement.

3. It identifies and qualifies strengths and weaknesses in
present operations, thus offering the opportunity to tailor future emphasis
for specific strategic purposes.

4: Tt shows precisely where the institution's information is too
weak for reliable evaluation. This enables further research effort to be
directed to specific needs.

5. It provides an aécurate, sophisticated, and orderly evaluation
capability.

6. It provides a sound and consistent basis for comparing the
merits of various programs/departments with each other.

This technique provides a means for an institution to gauge the
emphasis to be provided its operation. By combining the collective thoughts
of various administrators in a quantified menner, the decision-making task
is both assisted and expedited.

ITI. Application of Criteria

The evaluation phase begins with the establishing of an evalua-
tion team. The size of this team would vary from institution to institu-
tion. The team members should be those individuals within the institution
who have the responsibility and the authority to alter program emphasis.

The team establishment is followed by a group orientation ses-
sion which -aims at providing all participants with identical understanding
of the evaluation technique and the ground rules. The sestion would
cover an explanation nf what programs/departments were to be evaluated,
use of the criteria worksheet, and how the ratings for each program/
department would be developed. '
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The next step is for each evaluation team member to express his
Judgement on the various aspects of the evaluation. Once the individual
program/department. worksheets have been completed by the individual team
member, they are returned for the ranking computations. 'Three ranking

totals are obtained--for effectiveness, for nonfinancial resources, and
for financial resources. ,

The rankings would be displayed in two ways: First by the actual
progran/department scores for each of the three rankings, along with the
rankings of all other evaluators, and an average score; second in actual
rank order of the three rankings along with other evaluator's rankings and
the average. ' o

This display leads to the next step, which is a team discussion
of the variance between an individual evaluator's "nigh" or "low" ranking
as compared to the average. The purpose of this review is not to challenge
the validity of the individual ranking, but rather to inform the entire
evaluation team of the reason why the individual ranked a given program/
department in a specific way. In this manner the entire team is provided
with information which might alter an overall individual program/department
ranking. The technique is designed to make inconsistencies obvious. The
goal is to collect the evaluation team's best judgement, and the comparative
ranking display tends to insure that each rating represents the evaluator's
best thinking as accurately as practicable. ) s T

Figure 20 shows the proposed criteria worksheet. Keep in mind that
this 1s Just a proposed set of criteria, and might be logically altered to
accommodate an individual institution's needs. These criteria have been used
by other educational institutions, primarily in the decision-making process
involved in establishing new programs/departments. We, feel that the same
criteria might be reasonable to use in the decision-making process for
determining future program/department emphasis.

"The "total"™, which eventually'provides ranting, is developed from
two factors. The first, which is used as a multiplier, involves the
"evaluator's factor."

For each evaluation rating the rater is asked to indicate how
certain he is of theaccuracy of reliability of the evaluation factor--
"0" indicating that the rating is a wild guess, "5" indicating that the s
rating is a fair estimate, and "10" indicating that the rating is a known
fact. :

These three points may be adequate in defining the range of
evaluating values, but if a more specific delineation is desired, the
following might be utilized:
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PROPOSED CRITERIA WORKSHEET

Program
- Department
Evaluator's
I. FEcfectiveness Factor
. \’I

1. What is the intrinsic value LE:Y Average g;ri
of the program/department? <| | g &
‘ . Definit:ly ’

2. Is the program/department Not Probably  Absolutely
essential to any institution? | | '
. ' ' Definitely

3. Is the program/department , Not e Probably  Absolutely
essential to this institution? I l

4. Are the program/department ob- Definitelyv"
jectives related to the phll- Not Probably Absolutely
osophy of this institution? | I ‘

Definitely

5. 1ls the program/department appro-~ Not Probably  Absolutely
priate to this institution? | l

6. 1Is the program/department par-

.4 ticularily important to the Definitely o
leadership role of this . Not Probably  Absolutely
institution? | |

7. How important. is the program/
department for the public e ‘ Very
service function of this Unimportant Important  Important
institution? : ' I :
8. Does the program/department : Definitely
make possible a unique , Not Probably  Absolutely
public service? I I
9. Does the program/department Definitély
provide public service to Not Probably  Absolutely
a unique segment of the -area? ‘ I
10. Does the program/department serve :
the needs of many students in a Definitely
way that other local or regional . Not Probably Absolutely
institutions do not serve? | 1_J A ' _
! . . .
Figure 20
* S . . | 85




Evafﬁator's

Factor
11. How important is the program/
department for service to Very
other parts of this . Unimportant Important Important
institution? I J .
12. Does the program/department
provide services essential Definitely
to the operation of other . : Not Probably Absolutely
parts of this institut.on? - l |
13. Does the program/department
make a notable contribution
to students or faculty in Definitely
other segments of this Not * Probably Absolutely
institution? T | 1
14. 1Is the program/department Definitely

important to the research ’ ' Not Probably Absolutely
function of this institution? l :

' Total for effectiveness aspects

II. Required Resources

A. DNonfinancial Resources Evaluator's
Factor
1. Does the program/department Definitely ,
now exist in a developed Not " Probably Absolutely

and quality manner? ' I l

2. Does the program/department
use only supporting ser-
vices and disciplines
which must be maintained Definitely ,
with or without the progrrm/ .

Not Probably Absolutelw
department? l____J :
_ ' ' Definitely
3. Is adequate space provided for Not Probably Absolutely
the program/department? L____J
A Definitely
4. Are the li‘prary holdings supporting Not . Probably Absolutely
the program/department adequate? L____J ‘
5. Is this institution in a unique Definitely
position to achieve with the Not Pfobably Absolutely
program/department? l | '
Qo ' _ ' Figure 20 (Continued)

86



Evaluator's

: : _ Factor
6. 1Is the existing staff such as Definitely
to insure continuing program/ Not Probably Absol' .tely
department growth? l I - ' .
7. Are there local resources which Definitely
are of great wvalue to the Not Probably Absolutely
program/department?
8. Is there significant mutual
reinforcement between the Definitely
program/department and Not Probably Absolutely
other programs/departments? T
¥
Total for nonfinancial resources\aspects
B. Financial Resources v
T Definitely )
1. Is the program/department ' . Not Probably Absolutely
self-supporting? ' )
2. Can a portion of the program/ " Definitely
wepartment provided by ' Not Probably Absolutely
other means? N
3. What would be the net fiscal )
effect on the instituftion by ’ : Breek
continuing of the program/ _ Loss Even Gain
department? '
. 4. What is the potential for . Very Very
obtaining outside support Low Average High
for the program/department?
5. Does the program/depaftment J _
attract outside donors and Definitély
so bting additional financial Not - Probably Absolutely
support to the institution? : -
6. What is the progrsms/departments Vefy " Very
competitive position in the local Low Average High
. student market?
7. What is the program/s/departient's Very Very
competitive pesition in the - Low Average High

' regional student market?

Total for financial resources aspects

Figure 20 (Concluded)
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How would you best describe this evaluation rating?

- A wild guess

- A weak guesc

- A fair guess

- A good guess

- An educated guess

A Tair estimate

- A good estimate

- A reliable estimate
- An accurate estimate
- Avery accurate estimate
- A known fact

O O~ OV = H O
[}

[}

The second value involved in developing the "total"” is the
frame of reference for each judgement. The value associated with the
worst, or most unfavorable rating is a "O". 'The stated norm, or average,
is represented by & "S5". A "10" is always the best, or most desirable
rating. There are also two intermediate values--corresponding to values
of 2.5 and 7.5. These intermediate ratings zrcvide the evaluator a means
of further dividing the judgement frame.

‘ The individual evaluator does not assign a numeric value to the
Judgment frawe. He merely inserts an "X" or a check mark in one of the
the judgment frame column value. For example, if the evaluator.assigned

Once the criteria worksheets have been completed by each
evaluator for each program/department, the scoring must be accomplished.
This is computed by a simple multiplication of the evaluator's factor times
the judgement frame column value.  For example, if the evaluator assigned
a factor of "5" (a fair estimate) and checked the area between the norm,
or middle column, and the best, or far-right column, with a value of 7.5, _
the score for that individual aspect would be 37.5. After esch multiplica-
tion has been made, the scores are summed into the appropriate total. ‘

The display of the scoring is as in Figure 21. An exawmination of
the scores, converting the highest to rank 1, the next highest to 2, etec.,

* in each of %the three areas for the individual evaluator's_results in a

display as shown in Figure 22,

These displays are the basis of the revieuw by the entire evalua-
tion teum. Once again, this review is to clarify any rating which is
exceptionally "high" or "low". Any adjustment of the rankings would be
a product of the entire evaluation team decision.

Once the ranking of the progréms/departments has been complefed,'
the evaluation team has, along with the historic anaiyses, the information
to begin the projection of further program emphasis.
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IiI. Opecifying Future Program Emphasis--A Discussion

The purpose of the last phase is to arrive at a base plan and
alternatives for future educational development. In future program/
department emphasis planning, one alternative, simply to continue current
practice should be included as a baseline. This task would be accomplished
by simply extending the data derived from the historic analysis phase.
Although this alternative will usually not be acceptable for the allc'a-
tion of resources, it is beneficial to know those projected future costs.

Based on.the rankings developed for individual programs/departments
in Phase 3, alternative plans are generated. Once these plans are acceptable
on the individual program/department level, they are combined to construct a
basic educational plan for the entire institution. This plan then is sub-
Jjected to review, and further changes and alternatives incorporated until
the plan appears feasible for the apparent future conditions within the
institution.

The plan indicates what actions are necessary, why they must be
taken, who is responsible for+the actions, the conditions under which they
will be taken, and how the change will be accomplished.. This requires that
the planners, using the plan as a base, generate policy and make decisions
to incorporate the plan into the operation of the institution.

The effect of an %ducational plan is enhanced by using a frame-
work, since an explicitly stated means of achieving goals will facilitate
coordination of the plan implementation. This planning document does not
set. an irrevocable course of action, but provides a working instrument e
that embodies certain basic decisions about program emphasis within the
institution, for selected points in time, and establishes a guide for de-
signing more detailed courses of action whenever influencing conditions
become clear.

The educational plan suggests future strategy by pointing up
needs related to fiscal matters. Az the financial component is developed,
the program/department budgets are reflected for several years in the
future. Thus the allocation of financial resources is clarified.

_ This process, providing comprehensive planning, and involving all
elements of the institution, is proposed *o aid the institution fulfill its
role. (Complicated though the process may seem to some, it is no more so
than any other all-pervasive administrative process. The basis of this

.. approach is the educational component, reflected in program/department

emphasis. 'It is that component which is the real purpose of the institution.
Thus that component should be the basis for the planning activity.
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IV. Budgeting and Finance

A. Relation to Overall Planning

Up to this point the planner nas been developing estimates for
the various component:z of his planning system. He first projected enroll-
ments. He translated thece into student credit hours by department using
an induced course load matrix. Using this output he projected the faculty

needs by department and thc salary expehse required. He then projected and
costed the physical syjace demanded by the instructional load. On the

basis of a unit cost analysis, he assisted institutional decision
makers in achieving a consensus on future program emphasis.

The firal ;lanning task is to gather all these previous activities
together and present a comprehensive and systematic picture of the college's
future under the assumptions made in previous analyses.

B. Theory

1. Objective. The objective of this final budgeting component
is to bring together the expense projections and the income projections so
that , ’

-=~the total impact on the institution may be measured

|
-~alternat.ves can be rationally examined.

The financial impact on the college is most directly measured by
the suzplus/def1c1t resulting from the expense and income assumptions belng
used. For example if a certain student-faculty ratio is associated with an
increase in the operating deficit, the planner ean say that this student-
facﬁlty ratio has a negative financial impact on the college. If a change
in the average class size is associ.ited with a reduction of the operating
deficit (or an increase in the opermting surplus), the planner can say that

the change in average class size hss a beneficial financial impact on the
college. '

By bringing all the previaus projections together and adding esti-
mates of revenue and other expenses, the plénner can present an overall
projection of the income and expen:e of the institution. If the previcus
analyses and projections were valid, the coordinating effort will yield the

_bq§ﬁ;single projection of these variables through time.

The second objecéive is to provide a framework for simulation, i.e.
experimentation with a number of alternatlves for future action. The overall
impact of the alternatives on the bottom lire will be the crlterlon for eval-
uvating each alternative. For example, a planner may want to assess the
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impact of several student-faculty rati»s throughout the planning horizon. He
wants to experiment with the future by changing only the student-faculty ratio.
The comprehensive framework he has developed allows him to accomplish this

task in an organized manner. ' i

2. Format. In order to accomplish the two obJectives discussed
above, two slightly different formats will generally be required. To ac-
complish the first objective of bringing together the previous projections,
the planner will need a detailed format in a modular pattern which will re-
ceive the output of the individual planning modules. The exact dimensions
of this format will depend upon the individual college and the level of
detail of the previous planning. Typically this will be a large system with
several modules.

The second objective, simulation, can be accomplished with a
somewhat different format. Generally the structure required for this type
of activity, at least initially, is less detailed than that required for
the first objective. While this format will include all the major variables,
it will tend to operate at an aggregate level so that alternative policy
decisions can be examined in light of their impact on the overalli income-
expense figure. v

C. Technigues

There are a growing number of budgeting systems and techniques
available for use in higher education. As with so many other decisions,
the system used by a specific college will depend on a number of institu-
tional variables including size, organization, staff expertise, arnd available
resources. External agencies often impose budgeting systems or require
reports in such a format that certain budgeting approaches are mandatory.

The topics presented earlier in this manual can-be used with almost
any budgeting system. A discussion of several systems will not be especially
helpful here because of the lack of options in this area. Several different
methods of enrollment projection, faculty plannirg, and cost analysis were pre-
sented because the planner has wide latitude 1in the specific technique he
will use. In the area of an over view budget mpdel, however, he nust use
the format and design currently in use in his institution if his efforts
are to be effective. '

The output of the several possible enrollment projection methods
will be the same in format. They will be equally understood by users and
cou}d all ke used in subsequent proJections. Different tudgeting systems,
however, have different formats and produce different types of reports. The
report of a program budgeting system is radically different from the report
of a line item system even when both are descrihing the same organization.
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The planner should make sure that his overview budget model con-
forms as closely as possible to the budgeting used at his institution. The

same income and expense kategories should be used and similar reports should
be produced. \

D. Micro-Model !

Figure 23 presgnts the worksheets for projecting income and expen-
ditures over a teﬁlyear period. By inserting the input data items, specify-
ing relationships, and carrying out the calculations, a planner can project
an operating budget over a planning horizon. A "bottom line" is included
to produce a surplus/deficit.

1. Input: Lines 1 through 15 are data input lines. In addition
the planner must sPecify the method of projection for the following items:
19, 20, 23, 26, 27, 28, 29, 31, 32, 34, 36, 38, 40, 42, 44, 45, 51, 52, 56,
57, 58, 59, 60, 61, 63, 64, 66.

Line l--Full-Time Students (semester): These are the number of
full-time students projected for future time periods. This projection will
usually come from an enrollment projection routiné such as the one described
in Section IT of Volume I.

Line 2--Part-Time Students (Full-Time Equivalent): This is a
projection of the number of part-time students stated in full-time equivalent
terms.

Line 3--Fees per Full-Time Student: This is a projection of the
fees to be paid by full-time students:"éiﬁée this is one of the key income
variables, the planner may not begin with firm values for this line. Usual-
ly however, there are expectations within the institution about the amount
and frequency of changes in this item. These expectations should be used
initiélly. The planner should count on making several models with different
fee structures to assist decision makers in arriving at a conclusion.

! [

Line 4--Fees per Credit Hour: This is similar to and generally
a function of line 5., The same general process can be used to generate:
"first try" ¥alues. '

Line 5--State Appropriation per FTE Student: This is a projection
of the amount of state appropriation which will be available for each full-
time equivalent student. This input item will nct be applicable to all
institutions. ' "
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‘Line 6--Endowment Principle: This is a proJection of the corpus

of the endowment. This can probably best be obtained from the development

officg. Estimates in this area should tend toward the conservative.

Line 7%—Endowment Yield: This is the projected yield from the
endowment principle. This can-be obtained from the development office or
the financial management office. ' ;

Line 8--Non-Student Aid Share of Endowment Income: This is the
projection of the proportion of the endowment earnings which does not
accrue to the student financial aid account.

Line 9--Percent of Full-Time Students Living on Campus: 1This is
a projected portion of the full-time students who reside on campus and thus
pay rocm and board charges to the institution.

Line 10--Room Fee: This is the projected room fee to.be paid by
students living on campus.

Line 1l--Bcard Fee{- This is the projectzd board fee to be paid by
students living on campus.

Line 12--Average Class Size: This is the average size of a credit
section. This can be projected from some historic base value or can be set
as a management parameter to assess the financial impact of different levels
of class size.

Line 1l3--Average Teaching Load: This can also be prdjected from
some current base value or can be treated as a management parameter to assess
the overall financial impact of varying teaching loads.

Line l4--Average Faculty Salary: This can be most easily treated
as a parameter value which the planner can set at varlous levels to measure
the overall financial impact of faculty salary decisions. Historical data
can be used to project future values but these are probably less useful in
planning than setting alternative levels.

Line 15--Average Financial Aid per Student: This is the projected
amount of financial aid per student. Whille this can be developed from his-
torical information, typically a planner willl want to set various levels and
assess the overall financial impact.

1

In addition to these input items, there are several planning items
which require the planner to specify the method of computation. Thes in
worksheets are all set up in terms of independent projections. The typical

working is "Change a buse of 6 by © " Historical analysis will
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be of some assistance in determinirng the method of projection, but in most
situations planners will find themselves constrained by resource availabil-
ity or management constraints. The final selection of projection technique
will depend upon the planner and his particﬁlar situation. '

2. Output: The output of the budget projection routine in Figure
24 1s a statement of income and expenditures over a ten-year period. The
. micro-model uses budget categories vhich conform to those in College and
University Business Administration.

.. Case Study

The micro-model described has been applied to a set of
insitutional data. Figure 24 shows the PIANTRAN system input required to

condunt the projection. Figure 25 presents the "Analysis of Planning Matrix."
i ' Figure 26 shows the summary report output.

.
i

¥F. Data Collection

Figure 27 is a copy of the data collection document for the budget
projection. Figure28 1is a sample of a completed data collection document
which conforms to the data used in the case study. The planner should re-
view section D carefully before completing the document.

In addition to the data required by the document, the planner will
need to decide on the method of projecting several income and expense items.
These projection methods may reflect historical analysis or management con-

straints. These elements are identified in section D.

G. Model Adaptation

No matter how good the data and no matter how sophisticated and
preéiée the methodology, as planners and decision makers review the projec-
tion results, they will begih to suggest changes. Some will be changes that
reflect a distrust of the projected values; others will simply be expressions
cf interest in what would happen if? Obviously both of these concerns are
important to the model builder.

He is particularly interested in the second response. The decision
maker who wants to investigate a number of alternatives, just to see what
would happen, is the decision maker who realizes how to use simulation. The
chart in Figure 29 graphically represents this pian refining cycle which is
the hallmark of a successful simulation effort.
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Changes in the model can be of twc types. The structure of the

model itself can be changad in order to more closely approximate the real

world situation. TFor example, the income and expense reporting format
tor a college ma. differ signiticantly from the one used in the micro-model.
In si.ch an event the siructure of the micro-model should be changed to con-

vorm to the format and tLitles which institutional decision makers are familiur
1

with.

A second type of change is the result of the application of inform-
ed judgment. A projection that increased certain income items at too fast
a1 rate will be changed in the light of the judgment and knowledge of decision
makers.  This type of input to the modeling effort is important and should

not he overlooked.
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