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PREFACE

This is one of a continuing series of reports of the Ford Found-
atior sponsorgd Research Program in University Administration at the
University of California, Berkeley. The guiding purpose of this Pro-
gram is to undertake quantitative research which will assist univer-
sity administrators and other individuals seriously concerned with the
management of university systems both to understand the basic functions
of their complex systems énd to utilize effectively the tools of modern
management in the allocation of educational resources.

For effective capital management, a university shquld be aware of
the magnitude, composition and ﬁse of its capital plant and be able
to monitor the allocation of it. This paper presents definitions and
a theoretical framework for the development of accounting for capital
facilities and their costs. An example of such an allocation is given
using the capital facilities records of the Irvine Campus of the Univer-

sity of California.
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I. INTRODUCTION

The purpose of this study is to examine the capital cost component
of higher education. KXnowledge of the capital costs associated with the
various programs within a university, coupled with information on operating
costé, can heip a deciéién maker determine the total cost of higher education
and the relative costs of competing higher education programs. This total
cost data may help in the analysis of two major decision problems: first,
decision makers must make resource allocation choices between instructional
and noninstructional programs; and second, decision makers must choose the
intensity of activity of each available educational program. One approach
to these resource allocation problems is the deveiopment and implementation
of realistic and comprehensive institutional costs of a university's capital
facilities.

;n particular, this study focuses on data related to the capital stock
of fhe University of Califormnia. Currently the Univérsity'a capital facili-
ties are allocated to academic departments, research institutes, and campus
administration on the basis of traditional criteria such as the number of
students and faculty, the magnitude of research funding, and personal per-
suasion. For this reason one anticipates that the overall magnitude, compo-
sition and distribution of the University"s capital facilities among users
may be very different from what it would be if capital facilities were al-
located on a rational basis of cost and benefits to the university. It
is in the University's own best interests to allocate its capital resources

S

in an efficient manner, or at least to know the degree of distortion ii. the
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system at present.l In addition, it is increasingly evident that future
support for capital facilities both frém state funds and other sources
will be contingent on proof that the University is efficiently utilizing
its existing capital stock.

In other words, University decision makers should be able to Pake the
following types of choices, each of which has capital costs which may be
currently unknown: (1) the relative size of various~educa£ional programs
by level and discipline; (2) the relative emphasis of instruction and
research; and (3) the amount of support capital for administrative and
service functions in the university. This paper provides both a concep~
tual framework and a method of analyzing these decisions. Chapter II con-
tains definitions of capital and depreciation and provides a conceptual
approach to the measurement of capital costs. Chapter III applies the
theory developed in Chapter II in a descriptive analysis of measures of
capital stock and capital costs based on the Irvine campus of the Univer-

sity of California.

7

lHistorically capital budgets are determined by the various campuses'
requests for capital which are. justified by changes in total enrollment or
in disciplinary mix in relation to changes in space available for instructional
purposes., This procedure works, after a fashion, as long as the number of
students increases on all campuses and as long as the space available for in-
struction does not decrease. Unfortunately these conditions are no longer pre-
valent because some campuses are at their enrollment ceilings and because
space for instruction tends to decrease as new institut<3 and small research
projects are established. Regression analysis performed by the Office of Ana-
lytical Studies has indicated that models in which the size of additions to
capital stock are explained by research expenditures as well as enrollments
have a greater predictive power than models in which capital stock additions
are related to enrollments alone. See: Emanuel, Roger M., Manager =« Models
and Simulation, Office of the Vice President - Planning and Analysis, Uni-
versity of California, (Memorandum, June 4, 1969.)



II. CONCEPTS OF IMPROVED MEASURES OF CAPITAL AND CAPITAL COSTS

This chapter provides definitions and a theoretical framework for the
deselopment of improved measures of capital and capital costs. The total
capital stock of a university is the sum of all land and facilitiés owned
by the university. Physical capital is a major univefsity résource and as
sucn its allocation is an important factor in the efficient management of a
university. However, university decision makers need to quantify both the
physical attributes and the costs of the capital facilities to include capi-
tal explicitly in their analysis. A comprehensive measurement framework for
capital or capital costs should include: (1) valuation of capital; (2) in-
stitutional or flow costs of capital and user charges; and (3) attribution

of capital and capital costs.
Valuation of Capital

Three generally accepted valuation approaches are béok value, depre-
ciated rep’acement value, and present or market value. Qf these, the most
common valuation method is to estimate a structure's worth in terms of its
book value. The book value of a capital structure is defined here as its
original cost plus the costs of any changes or additions to the structure.
In other words, book value is the total number 6f dollars recorded as beirg
invested in the physical structure. However, 'economists are in substantial
agfeement that estimates of wealth in terms of book value, or original cost,
are not as meaniﬁgful as market or other present-value estimates."2 This

is both true because of the change in cost indexes over time and because this

2I‘,Easuring the Nation's Wealth, Studies in Income and Wealth, Vol. 29,
(NMew York: National Bureau of Economic Research, 1962), p. 67.
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definition neglects depreciation. Therefore, book valgations are inappro-
priate when discussing the current value or productivity of capital stock.

A second valuation method approximates the replacement value of the
structure, where ''the replacement value is ﬁormally defined as the original
cost multiplied by an updating index, such as a ratio of the current year's
cost to the original year's cost, plus the updated cost of all capital addi-
tions."4 One problem with this valuation method is that it does not account
for either possible variation of capital productivity over time or for
possible changes in demand for specialized capital facilities over time.

Current or depreciated_replacement value is Qefined as the replacement
value minus depreciation. Depreciation of a university's capital stock
results from three conceptually separable processes: (1) technical obsoles-
cence; (2) psychological obsolescence; and (3) functional obsolescence.
Technical obsolescence is defined to be the loss in value of capital stock -
due to natural wear and tear. In the case of a university's capital stock,
it is difficult to measure technical ébsolescence, which is only indirectly
associated with the instructional process. Therefore, irndirect measures

have to be developed to fit individual situations. This is particularly

true in a situation where only the book value has been maintained and parts
of the existing bo&y of capital stock ara quite old.

Psychological obsolescence is even more difficult to measure becau;e it
is evinced in the productivity difference between a converted or modernized

old structure and a completely new structure (assuming that both cost the

same). It is not necessarily true that psychological depreciation is always

Another problem with book value is that unless all parts of the capital
structure have the same age and all improvements were made at the same time,
it is difficult to compare their book values.

4Measuri_qg the Nation's Wealth, op. cit., page 74.
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negative. South Hall, one of the oldest buildings on the Berkeley campus
of the University of California, is an interesting example of this situ-
ation. South Hall could have been torn down and replaced by a structure
which would have been more efficient in terms of recent developments in
the learning process, and a more intensive use of land in a central site.
Howevar, for historical reasons, South Hall was not torn down but was mod-
ernized at great expense. It could be argued that psychological
obsoléscence is negative in the case of South Hall Eecause this structure
appears to have an aesthetic value which offsets its loss in productivity
due to technical depreciation. Because of these difficulties psychological
obsolescence will be largely ignored in this discussion.

Finally, functional obsolescence is defined to be the cost of convert-
ing a part of the capital stock from one use to another in response to

changes in demand for specialized capital farilities. The difficulty with

analyzing functional obsolescence lies in attributing costs of improvement

in capital stock to changes in demand on the one hand and to technical
obsolescence on the other. For the purpose of this discussion, the cost of
functional obsolescence will be considered an addition to capital stock.

Two approaches to capital valuation have been discussed thus far, book
value and depreciated replacement cost; the third capital.valuation method
is present value which is generally defined as the discounted benefit of
future net income streams expected as a result of demand for a product.
"Just as relative market prices of consumer goods represent degrees of sat-—
isfaction anticipated by purchasers, so do relative market prices of capital
goods reflect present values of the future net income streams expected by

the purchasers."5 However, there are many practical problems in the appli-

5Measuring,the Nation's Wealth, op. cit., page 68.




cation of this measure to an institution's capital stock. It is very diffi-
cult to measure the net worth of, or the demand for, the "product'" of a uni-
versity eithef in terms of instruction or research. In addition it is
difficult to'associate these output values with the various components of

a university's capital stock, This is a good theoretical definition but

it is relatively useless for the purpose of analytically determining the

value of an institutions capital stock.
Annual Institutional Costs and User Charges

Anothér concept potentially useful in improving measures of capital
and capital costs is the distinction betWween annual user charge and insti;
tutional costs of capital. These are the flow costs related to the total
valuation concepts of depreciated replacement value and present value.
User charge is defined as the annual amount of money that a user pays for
the use of capital facilities. Institutional cost of capital is defined as
the sum of the annual loss in value of the capital stock plus the annual
cost of mzintenance of the capital stock. Maintenance is generally des-
cribed as the physical care and the operating of the capital stock such as
the provision of utilities, custodial work and refuse removal. Institutional

charges do not necessarily equal user costs.

When user charges are determined in a competitive market, then a surplus
of user charges over institutional costs indicates that the university should’

continue to provide the facility., Furthermore, an ordering of these positive
differences from the largest to the smallest provides a priority listing in

case of capital rationing.
An additional consideration is the relation of external markets to uni-

versity physical capital. Thus, the university should not provide new capital

ERIC
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itself if its internal costs of capital would exceed the external market
prices. Likewise, if the university could provide capital stock cheaper
than the external market and the bids of its cwn capital uzers were lower

than external bids, then the university might be able to rent that facility

to external users at a user charge greater than its cost. !
Distribution of Annual Capital Costs

Measures of the annual costs of providing capital facilities should be
attributed to the user of the capital stock. In this context, we will con-
sider allocating institutional costs of capital to two levels: the depart-
mental levels, and the instructional and research levels. In;tructional
output is defined in terms of the number of students instructed, not the
number of degrees completed. Research output is defined in terms of the
number of full time persons performing research. It would bg preferable
to use direct measures of research output; however, this is infeasible.
These output figures will be developed in Chapter III. For now, we will
refer to instructional output as the ''full time equivalent student instruc-
tional load," (FTESIL) and to research output as "fuyll time equivélent
researcﬁer," (FTER).

Institutional costs of capital may be attributed to a department in
-proportion to its measured use of capital facilities. -On the departmental
level it is computationally convenient to assume that each FTESIL and FTER
occupies a certain amount of space, and that the ratio of this amouat of
space to the total space available in his category represents his share of

the departmental capital stock.6 The cost of this space could vary from

6u.s. Department of Health, Education and Welfare, Final Report - Co-
operative Research Project No. 2852, Irene H. Butter, Department of Economics,
»Fhe University of Michigan, Washington, D.C., Eric Clearing House, 1966, p. 30.
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discipline to -discipline, and if attribution is made on this basis, dis-
ciplinary differences in capital share could be reflected. A problem that.
this scheme does not solve is the division of space which has a joint pro-
duct (e.g., research and instruction) such as a professo.'s office space.
Identifiable space of this type will be divided for the purposes of this
paper in proportion to the average time that the occupants spend on instruc-
tion, research and administration.7

To summarize, Chapter II has provided a theoretical framework and a
éet of definitions for improved measures of capital stock and capital
costs, including measures such as depreciatec replacement value and insti-
‘tutional costs of capital, which approximate total value and annual costs
from his£3iical records. Depreciatéd replacement value can be divided
among the departments i proport_on to the amount of capital stock that a
depaftmenf utilizes. The departmental capital stock for instructional and
research purposes can be further subdivided among the students taught and
the researchers involved on the basis of the numb.. ur squaic feet needed

in his discipline to support each person.

7 . ' . .
Note: The issue of whether, or how, to allocate true joint costs is
a classic one of dispute between economists and cost accountants.

ERIC



III. ANALYSIS OF THE CAPITAL STOCK AND CAPITAL
COSTS ON THE IRVINE CAMPUS OF THE UNIVERSITY OF CALIFORNIA

The capital stock of a university contributes to a university's output
of student education and of research. The productivity of capital is accom-
plished through its uée by the professional and administrative staff and
students of the university. The most efficient use of capital stock in a
particular program in relation to the input of persopnel, either student or
staff, varies with the program's technology and the relative use of univer-
sity resources. The value of capital actually utilized and its associated.
periodic cost is measurable and can be attributed to particular programs of
instruction énd research. The value of capital and its periodic cost vary
over time, between disciplines and with the intensity with which capital
fa-ilities are utilized. This chapfer will concéntrate on the valuation
of capital and on the institutional costs of capital as they exist. This
will be accomplished by applying the theory developed in Chapter II to the
administrative records of the University of California in order to develon
estimates of the institutional cost figures and of the relative shares of
capital stock used.

This chapter develops the various tools necessary for a decision maker
to have a capital accounting system that contains relevant information inclu-
ding the share of capital stock utilized and the periodic costs of that share
of capital stoczk. This presentation will analyze the existing pertinent
administrative systems of the University of California while, as far as

possible, estimating the amount of capital and the institutional costs of

ERIC
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capital of a few of the University of California's programs. Due to the

size and complexity of the University, and hence the data reduction problem,

the Irvine campus and Barrows Hall on the Berkeley campus were selected as

examples for this discussion. The same methodology presented hera could be

applied to the rest of the University.

This chapter is diﬁided into the following parts:. (1) valuation of the

>‘capital stock through the replacement va®ue; (2) development of depreciation,

maintenance, and user costs; (3) division of the capital stock aud user costs

among the departments; and (4) allocation of the departmental share to the

measures of departmental outpﬁt, the FTESIL and FTER. The procedure in

each part will be to descrige the existing administrative procedures and

records, state the qualifications that the records impose, and develop the

contents of an ideal data set.
1. Replacement Value of Cap*tal Stock

This section is concerned with the valuation of the capital stock in
order to develop the replacement value of tlie capital stock. To best
accomplish this it is necessary to examine the valuation methods used by
various administrative departments of the University of California. At
present there exist four valuation methods: insurance, maintenance, account-
ing book value, and the project cost files of the Office of Physical Plan-
ning and Construction. These will be discussed in ordér.

For insurance purposes, the University is in the process of determin-
ing the replacement values of existing buildings. The proposed method is
to hire outside consultants to estimate the values of the more valuable
parts of the capital stock. The valuation figures would be the cost to

& 1ild an equivalent building now. Hence, these figureé would be a close

ERIC
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approximation to the replacement value as defined in Chapter II. However,
the survey has not.been carried out and Joulq only apply to buildings over
a certain Qalue, so it is of no use at this time.

For budget purposes,. the budget officer attempts to predict the main-
tenance requirements of the University in accordénce with a method developed
by W.H. Badgett.8‘ The essence of this method is that, "'Since building and
maintenance costs and building replacement‘costs vary in nearly direct
proportion, maintenance costs may be estimated by taking a percentage of
the current building replacement costs."9 To estimate the replacemeat
costs, the University of California utilizes a table, included as Exhibit 1,
in which a building is considered as a particular building type if most of
its design use is for that type. Therefore, this table is an oversimplifica-
tion of the estimating problem and can yield only an approximatc answer.
However, for réasons which shall become more apparent ir the discusesion
concerning maintenance, this estimating method is of sufficient accuracy
for the present maintenance budget purposes.

The third valuation method invclves the accounting book values carried
in the listing of plant assets of the University's accounting records. The
use of bcok values follows exactly from the earlier discussions. The replace-
ment value is the sum of the original cost multiplied by an updating inder
and the updated cost of all capital additions. The book values themselves
are relatively useless for current decision purposes. The annual listing of

plant assets is a computer listing of all University assets.lO It is divided

8

National Association of Physical Plant Administrators of Universities
and Colleges, Minutes of Fifty-First Annual Meeting, (Fort Worth, Texas:
1964), pp. 40-48.

21bid., p. 42.

lO'I‘he University of California Office of the Vice President - Business
and Finance, "Annual Listing of Plant Assets,'' 1969. (Computer Run.)
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EXHIBIT 1: LISTING OF DATA DECKS

UNIVERSITY OF CALIFORNIA
INVENTGRY OF EXISTING FACILITIES

Estimated Bldg. Value
September 30, 1966

o 1
BUILDING TYPE $/0GSF CODE
PARKING STRUC. (GARAGE) $ 6.00 A
RESIDENTIAL APTS./HOUSE 18.00 B
TEMPORARY STRUCTURES
SERVICE BLDS. (CORP. YDS.) 21.80 C
ATHLETIC/RECREATION FACIL.
FARM BLDGS. (ANIMAL)
STORAGE BLDS.
ACADEMIC/RES. (RES. COL.) 23.75 D
LIBRARY 26.00 E
RESIDENCE HALL
HEADHOUSE/GREENHOUSE
CLASSROOM BLDG.
ELEMENTARY SCHOOL 27.75 F
CLASSROOM & OFFICE BLDG.
GYMNASIUM 30¢.00 G
OFFICE BUILDING
LABORATORY - DRY 31.75 H
STUDENT UNION/CAFETERIA
MUSEUM/GAI.LERY 33.00 I
DINING FACILITIES 38.50 J
AUDITORIUM/THEATER 41.65 K
MEDICAL (HOSP./CLIN.)
CLASSROOM/LAB.
LABORATORY - WET 43.75 L
LECTURE HALL 48.25 M
CENTRAL PLANTS 142.50 N
MISCELLANEQOUS BLDGS. 38.00 X

1

OGSF = Outside Gross Square Feet
All unit costs shown @ ENR 1100



intq several sections: real estate, buildings and structures, general
improvements, equipment, and libraries and collections. The general
improvements section is the repository of various sub-components of a
campus such as the electric systems, water systems, landscape improvements,
etc. The annual listing is compiled for ten years, then balanced out, and
the balance carried forward to start a new ten year cycle. The present
cycle ends-June 30, 1970; hence there is a full ten years of data which
covers the entire period of the Irvine campus,. There is a previous ten
year cycle from 1951 to 1960. B-fore that the account is in a hand-scribed

"estimates" as to building worth

ledger and starts in about 1928 with
apparcently based on construction funding. Hence, the initial cost of

ali buildings older than 1928 is subject to an unknown error. Une c©

the reasons Irvine’was choser. as the example is because the entire Irvine
campus was built recently and ié contained in the same ten year cycle.

A problem with these records is the assigning of the sub-components
listed in general improvements and equipment. Neithef the equipment nor
the general improvements section has consistently labeled the location of
an item or the ﬁime of installation or construction. For this discussion,
when the use cannot be identified dirwctly as support of a particular
structure, it has been considered general campus capital support. A page
of the capital improvements section of the annual listing of plant assets
is appended as Exhibit 2 to exemplify this problem. The support documents
behind a ledger such as this are destroyed approximately five years after
they are entered. For accounting purpbses the information in the support
documents is superfluous.

These accounts do Include the capital addlitions since the construction

¥ a building was completed, but there are two problems with the form in

ERIC
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which this information is included. First, the date when the addition
to the asset account is recognized is quite often at the completion of
the entire project which may be several years after the completion of a

"construction" is not consistently

pa.ticular item, and the date of
included in the entry. The second proBlem is that there is no differentia-
ting>of capital additions offsetting depreciatioﬁ from actual capital im-
provement; especially in the older buildings, it is suspected that a por-
tion of the capitalized figure represents what is technically depreciation
in the context of this discussion.

While these accounts have‘some undesiréble characteristics, they are
the University's most complete set of cost records available. In addition,
the Engineering News Record (ENR) index is used to updéte the data con-
tained in these accounts because it reflects the changing costs in the
construction industry. This index is appenaed as Exhibit 3.

The fourth valuation method used within the University of California
is the cost estimates made by the Office of Physical Planning and Construc-
tion. The purpose of these is to forecast the cost of construction of new
buildings and major alterations on the various campuses. For the buildings
where they exist, these estimates are accurate and complete; in addition
they are developed at a particular ENR index, so updating is not a problem.
These cost estim;tes are broken down into the various functions that go
into construction such as utilities, site development, construction, etc.
As an example, the cost estimate for the Library Unit I of the Irvine campus
is appended as Exhibit 4. The major probiem with this data for overall
valuation purposes is that it includes only recent éonstruction and only
the major structures and alterations. For example, general landscaping

and other external capital costs are not included.

ERIC
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EXHIBIT 4

Cost Estimate--Library Unit I
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Campus I RVINE Facility Library Unit I

Architect Asso.iated Architects Date of Bid __10/31/63 ENR 915.49

Struc. Engineer Brandow & Johnson Date of Completion

Mech. Engineer Ralph E. Phillips, Inc. Gen. Const. Contractor Robert E. McKee

General
Contractor, lInc.
Description of Facility
Frame Reinforced Concrete
Facing Precast Concrete Panel
Roof Clay Tile
Stories Five
Oiher
Size of Structures Unit Quantity Ratios
Qutside, Gross Sq.ft. 83,488 100 11.35
Assignable Sq.ft. 61,411 .73 1100

Based on Bids Received: :

Code Item Breakdowns Cost. - $ $/o.g.f.! Assignable %
General Construction 945,170 11.32 15.39 48.45
Ventilating, Air Con-| 149,930 1.80 2.44 7.68

ditioning and
heating
Plumbing 65,700 0.76 1.04 3.26
Electrical 156,000 1.87 2.5¢4 8.00
Elevators 61,500 0.74 1.00 3.15
Site Work 26,900 0.32 0.44 1.28
1. Total Bldg. Cost 1,403,200 16.81 20.55 71.92
2. External Utilities 210,000 2.51 3.41 10.78
4. Landscape, Roads, 48,000 0.57 0.78 2.46
Walks
5. Fees 88,000 1.05 1.43 4.51
6. A & E Costs 67,000 0.80 1.09 3.43
7 Field Survey, Mimeo
& B/R Lab tests and
Boring 16,000 0.19 0.26 0.82
8. Special items 20,000 0.23 0.32 1.03
9. Contingency
(a) 62,000 0.74 1.00 3.18
(b)Change Order Contingency 36,800 0.44 0.59 1.89
Total Project Cost without Group 2&3[ $1,951,000 23.34 29.43 100 %
Remarks:
Prepared by Elsie Epp, UCI/AE Date 8-31-64
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Of the four valuation methods discussed-—insurance estimates, main-
tenance projections, book value, and construction cdst estimates--only the
last two possess the completeness and detail desirable in this project.

The capital stock of the Irvine campus was valued using both methods, and

a comparison of the results is presented in Figure 1. Figure 2 is an

example of the calculation method used in developing columns 1 and 5 of

Figure 1 for Barrows Hall on the Berkeley campus. Essentially, the amount

of money spent on the structure in each year was taken from the annual

listing of plant.assets, multiplied by the necesséry ENR rgtio énd totaled

to give the replacemcnt value of the structure. The initial‘year funding

of the building, column 1, was then compared with the building construction
cost estimates, column 2. As can be seen in Figure 1, the differences were
with one exception under ten percent and averaged quite close to five percent.

Some of the general improvements on the Irvine campus could be separa-
ted out for the initial years (see Exhibit 2). These were updated appropria-
tely and added to the original building ccsts. A comparison of the updated
total replacement value figures (column 5, Figure 1) with the updatred total
construction cost estimates (column 4) shows total construction cost esti-
mafes to be generally quite a bit higher. It is surmised that this is
because the accounting system did notbidentify all general improvements with
the particular structure involved, and hence the capital value of some general
improvements are lost in the gemeral improvement account. The magnitude of
this error can be noted in lines 26 to 29 of Figure 1 where the general
improvements are listed. The general improvements section of the general
ledger was updated with the ENR and considered to be support capital stock.

However, an attempt was made to subtract part of this support capital out
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FIGURE 2
EXAMPLE OF CALCULATING THE REPLACEMENT VALUE OF BARROWS
HALL, UNIVERSITY OF CALIFORNIA, BERKELEY CAMPUS,
EXCLUDING BUILDING DEPRECIATION

YEAR Asset Account? ENR Cost Index  Total in ENR 1969-1270
1965 $ 4,306,176 X %—% = $ 5,632,176
1966 | 63,960 X 278 - 79,558
1967 1,133 X -i—g;—g - 1,338
1968 11,495 X —ﬁ—;% = 15,012
1969 634 X 27 - 634
1969 Replacement Value | $ 5,728,718

8pata obtained, by year, from asset ledger, Buildings and Structures
Account, Office of the Vice President -~ Business and Finance,

University of Califownia.
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and add it to the structure on the basis of the construction cost estimates
(lines 9 and 10), in two cases where the cost estimates deviated consider-
ably from the accounting total replacement value. Although the proportion
added is somewhat judgmental, it is an attempt to identify the costs
associated with the various buildings in a manner consistent with the
early portions of the capital improvements account. This correction was
oniy performed where columns 4 and 5 were radically different, and when
the final result would influence the instruction, administration, and
research totals. This had to be done to compare the early buildings with
the lz’.er buildings in a consistent mannerll and to attempt to keep the
unallocable support capital stock from becoming too large a figure. The
result of these manipulations is column 7 in Figure 1 which is the updated
valuation of the capital stock of the Irvine campus directly related t
instruction, administration and research; the total of this column is
labeled instruction, administration and research. _The remainder of the
capital stock shown in column 5 is labeled support capital stock which
includes recreation facilities, power plants, and residential halls and
apartments which supports University operations as a whole, but whose
usage is not allocable to either instrucfion, administration or research. .
Basiéally, the only part of the capital stock which can be directly asso-
ciated with departments and departmental output is the instruction, admin-
P
istration, and research accounts.

The equipment section of the asset accounts in its present form cannot

be used for allocation because the physical location of the equipment is

1l1In the early years the general improvements account was labeled
sufficiently to associated improvements with buildings and this was done.
For later buildings this was not possible.
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unidentified; hence, another summary of this categorylwas necessary.
Fortunately, the University maintains equipment inventory records by
department and campus which are more relevant for the purposes of this
project.12 This inventory is maintained in a price adjusted form using
the equipment price index which is published by the U.S. Denartment of
Labor; this index is included as Exhibit 5. The University maintains
this record to compare the capital equipment requests of the various
departments on different campuses on the basis of dollars in equipment
per assignable square feet. This departmental asset record will be used
in part 3 of this chapter to divide the capital stock among the various
departments. One disadvantage of data in this form is that the functional
use of the equipment is not differentiated between research, instruction
or administration.

The problem of the land account is critical to the question of valua-
tion and allocation of resources due to the large percentage of capital
invested in land. Currently there is no acceptable way to value land
except at market value which would include the improvements that the Uni-
versity has made. Because land is a specialized case, there are no generally
applicable price indexes to use to update its value. For this analysis we
will assume that land values appreciate at a steady 8% per year. This gives a
1970 1land value to the Irvine campus of $11,315,713 which is listed in the
totals of Figure 1.

The last account in the énnual listing of plant assets 1s the libraries

and collections account. This account contains the book value of what nom-

12University of California, Equipment Cost per Assignable Square Foot
in University Departments, (The University of California Office of the
Vice President - Physical Planning and Construction, 1970).
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inally is the property of the library. As was the case with equipment
or land, a separate updating price index should be used. However,
because of the unique quality of books as.assets and because of its
recent acquisition, the balance figure of the account, $3,720,004, will
be considered to equal its present replacement value. In addition, the
replacement value of the library, shown on line 1 of Figure 1, has een
added to libraries and collection value with the sum shown in the totals
of Figure 1.

Therefore, the totals shown in Figure 1 represent the 1969 value of
the capital stock of the Irvine campus with the exception of equipment.
These figures divide the capital stock between direct use and supporting
use. The original accounts of the annual listing of plant assets--land,
buildings and structures, general improvement, equipment, and libraries
and collections—--have been modified and combined in two ways. First, the
costs in various years have been made directly comparable by updating
the various figures for price increases. Second, the items have been
grouped into four accounts: (1) instruction, administration and research
capital stock; (2) stport capital stock; (3) land; and (4) library. The
first category is directly assigﬁable to a particular department, while
the latter categories are not directly assignable to a department. The
total capital stock, without équipment, has a current (1969) vélue of
$58,508,909. This figure compares favorably with the accounting book
13

value of $50,555,395 as shown in the annual listing of plant assets.

Conceptually, this same methodology could be applied to any campus.

13the University of California Office of the Vice President - Business
and Finance, "Annual Listing of Plant Assets,'" 1969. (Computer Run.)



ERIC

27

A general note on accuracy seems appropriate hgre before this data
is modified in the next three sections of this chapter. First, the
material here and in the remaining sections has been collected from differ-
ent surve-s conducted at differing points in time. The data in £he annual
listing of plant assets was collected for June 30, 1969, and the rest of
the data has been updated or 1s current to within six months of the above
date. This produces an error in the final figure, but we assume that thié
error is no larger than the errors already made in the assumptions of this
section on valuation.

This completes the discussion of the replacement.value of capital

stock, and the major results -are shown in Figure 1 subject to the assump-

‘tions and caveats presented in the foregoing paragraph. From this dis~

cussion we conclude that an ideal data base should include costs identi-
fied with the relevant structure, and price adjusted in a consistent
manner. The asset account of the University's accounting system is quite
complete. However, the general iﬁprovements account and the capital
equipments account should be associated with the relevant structures.
Price updating is not performed for accounting functions at all, however
this is purely a mechanical process once the accounts are uniquely identi-
@ .
fied and a price index is agreed upon. Essentially, the purpose of this
section has been to allocate to specific disciplines that portion of the
capital stock directly attributable to disciplimary activity and to allo-
cate to support capital all of the capital stock not directly attributable
to institutional activities. These new accounts are stated in dollars

of replacement value both for direct comparison purposes and for further

developments in the subsequent sections.
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2. Development of Depreciation, Maintenance and User Costs

The critical aspect of the replacement value is the operational defi-
nition and measurement of depreciation. Conceptually, depreciation contains
an implied quality standard both in terms of output and in terms of capital
stock. Quality of output will be considered constant and will not be dis~-
cussed further in this report. On the other han&, one measure of the quality
of capital stock is the degree of its depreciation. Ih most general terms,
depreciation is the dollar value of the loss in productivity associated with
the use and aging of the capital stock. However, for a process as indirect
and non-uniform as instruction or research in a university there is no easy
method to measure a degfadation of productivity. As mentioned earlier, this
loss of productivity of capital may be categorized as technical obsolescence,
psychological obsolescence, or functional obsolescence. This difficult prob-
lem of matcﬁiﬁg an unknown productivity loss to a dollar value figure is
greatly simplified by assuming that the university attempts to maintain the
quality of its capital stock at the same level from year to year. The univer-
sity could accomplish this by investing in the cabital stock to counter the
technical, psychological, and any applicable portion of functional obsoles-
cence. Hence, the sum of all funds invested in the capital stock subsequent
to initial constrictions except explicit capital improvement or ordinary main-
tenance, would approximate the depreciation of the university's capital stock
if the University ;ere able to implement such a policy. The major problems
with this simplifying assumption are that it.does not account for'psychological
obsolescence as illustrated by an old building that is well maintained but does
not include the advantages of new developments in edudational environment; and

that the needed funds may not be allocated to implement the policy. This as-

sumption also implies that the change in capital stock is continuous over time.
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This assumption is violated when there is a change in stipend from one year
to the next and the increase in repairs to mitigate capital depreciation
lags significantly.

This section takes the replacement values developed in section 1 and

depreciates them to derive depreciated replacement values of the capital

‘stock. Fur thermore, the interrelationships of depreciation and maintenance

should enable us to develop the institutional costs of capital stock. This

analysis may reveal whether the university currently allocates its resources

in the same pattern that would result from explicitly recognizing institu-
tional costs.

However, the University of California maintains no records of the
maintenance or the repair of any individual part of the capital stock.
Totals for entire campuses are known, but entire campus figures are of
little value in capital allocations between departments on a campus.lA It
follows from this that the University of California does not know either
the depreciation of capital stock or the institutional costs of capital.
This is not wholly irrational for a university because the usual business
use of depreciatin% information is to deéermine the modification of cash
income flow and the resultant effect on taxes, which are one item that
universities usually'do not worry about. Nevertheless, depreciapion data
and institutional costs must be formulated if a university is to allocate
its internal resources efficiently.

To provide this depreciation data, several procedures should be fol-
lowed by a university administration: (1) divide all capital stock and
maintenance expenditures into consistent accounts for maintenance,
technical obsolescence, functional ubguldggcﬁce, and addition to capi-

tal; (2) maintain the capital stock at the original quality level so

lAUniversity of California, Report on Operations: Financial Schedule

1968-1969, (University of California: Berkeley, 1969), pp. 15-16, 46,

29
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that the basic quality assumption is valid; and (3)‘disaggregate the
above accounts among the campus users. These procedures would provide
an ideal data base from which to calculate user costs and all deprecia-
tion except psychological obsolescence.

These three criteria are approximately met by the University of
California administrative records and procedures and provide the basis
for further analysis. The maintenance expenditures can be divided among
the appropriate accounts by using the University Operation and Maintenance
of the Physical Plant records. Figure 3 is the‘1968—69 Operation and
Maintenance record for the Be;keley campus and Figure 4 is the 1968-69
Operation and Maintenance record for the Irvine campus, both of which
were taken from the 1968-68 Financial Report of the University of.Célif—
ornia.ls Figure 4 shows that all the original categories on the Irvine
campus can be defined as capital maintenance with the exception of the
Town Centef Leased Space and Major Repairs and Alterations. The former
is rent for sﬁace owned by the city of Iryine and used by various Unij
versity departments. The capital value of this space is prorated to the
departments concerned in section 4 of this chapter. The Major Repairs
and Alterations section is further subdivided into building, equipment,
general improvements and miscellaneous. The further definition of these
subsections requires an_examinatian of Exhibit 7 which is a copy of Uni-
versity Business and Finance Bulletin number A-44 entitled, “Capitaliza-
tion of Expenditures for Capital Additions.” The procedures listed in
Exhibit 7 define and delineate the differences between repairs to capital

and additions to capital. The latter would appear in the capital outlay

'“Report on Operations: Financial Schedule 1968-1969, op. cit.
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EXHIBIT 6
Number A-44
University of California
Office of the Vice~President——-Business and Finance Page 1 of 2
BUSINESS AND FINANCE BULLETINS

Effective TITLE: University-Wide File

Dz;(;(:)/as CAPITALIZATION OF EXPENDITURES Ref;g‘;‘_‘ggfi
Avthorized FOR CAPITAL ADDITIONS Local File References

oy
Roy C. Fredrickson

REFERENCES:

Letter from Controller Kettler to Campus Accounting Officers, dated
April 29, 1957, File 235~60-1.

INTRODUCTION

The purpose of this bulletin is to set forth the policy and procedures
for the capitalization of expenditures for capital additions charged to
current funds. Although similar considerations are involved, capitali-
zation of "capital outlay" projects is not governed by the following
pcocedures.

PROCEDURES
General

The range of expenditures that properly should be treated as capital addi-
tions is so varied as to preclude explicit guidelines. Careful judgment is
required, and occasionally the distinction between non-capital and capital
expenditures is arbitrary. Nevertheless, there are general requirements that
decisions to capitalize additions be consistent, that the additions be
material, and that the additions benefit future periods. Care should be
exercised to avoid materially the overstatement or understatement of plant
asset values. ‘

Major Improvements normally occur im capital outlay projects, and are not
a topic for this Bulletin.

Improvements or -betterments, in the context of this bulletin, to be capital-
ized are significant alterations or structural changes to plant assets which
increase the usefulness, efficiency, or asset life or property, or reduce
costs.

Repairs usually refer to normal, regularly recurring disbursements which
keep property in an efficient operating condition, neither adding to the
value of the property nor appreciably prolonging its life. This type of
expenditure should not be capitalized.
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EXHIBIT 6 (Continued)

, BFB A-44
June 10, 1968
Page 2 of 2

Replacements of component parts of buildings or structures that do not
significantly lengthen the life of the entire asset should not be
capitalized.

The reconditioning of a newly acquired plant is assumed to be a rehabili-
tation of the asset for improved operating efficiency, and it is further
assumed that the purchase price reflected the poor condition nf the asset.
Such reconditioning expenses designed to bring the acquisition to a satis-—
factory operating condition should be capitalized.

Current fund expenditures which are otherwise determined to be of a capital
nacure will be capitalized when the amount of each job equals or exceeds
55,000. An exception to this rule is the case 1in which a new building or
structure has resulted, and it is necessary to establish the asset on plant
records for the first time. In such an exception, the expenditure will be
capitalized without regard to the $5,000 minimum stated above. ‘

Accounting

An analysis will be made at the time a requisition or purchase order is
issued to determine the nature of the work that is contemplated. When the
work is of & capital nature, as defined above, the requisition or purchase
order will be assigned an object code 9700, "Expenditures for Facilities
to be Capitalized,”" in the object field. At the end of each fiscal year,
a listing of object code 9700 expenditures will be prepared under the
Closing Schedule to provide the necessary ‘information for use in the capi-
talization of such expenditures.

The following financial journal entry is to be made at the end of the fiscal
year to capitalize current fund expenditures:

Dr. Individual Asset Accounts
Cr. Invested in Plant

The journals should include ~lequate descriptive data to support the entries,
including information as to the origins of the expenses and sources of funds.

Responsibilities

It is the responsibility of the accounting office to determine those items
which constitute capital additions. This determination is to be based on
an analysis of expenditures and/or by consultation with the Campus Buildings
and Grounds Department or the Campus Physical Planning and Construction
Office.
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projects and hence would already be counted in the annual listing of
plant assets and repairs. Quoting from page 1 of Exhibit 7: '"Repairs
usually refer to normal, regularly recurring disbursements which keep
property in an-efficient operating condition, neither adding to the

' (italics

value of the property nor appreci;bly prolonging its life,'
mine). This definition is a good approximation of the intent of tech-
nical obsolescence. -Reading between the lines of this and other Uni-
versity instructions indicates that the administration would like and
intends to maintain the' capital quality standard of the University.16
This satisfies the second point of the ideal data base. The fact that
the account label includes "and alterations" does not appear to match
the intent of the present supporting instructions.17 The category
"general improvement' is meant to cover small capital improvement ﬁro—
jects which are less than $50,000 in scope and which would not be econ-
omical administrative;y to include in the major capital outlay program.
General improvements should be added to the results of section 1 except
that they are generally so small as to be negligible when compared to
some of the other errors inherent in this data. This discussion has

covered all the categories under the first and second points of an
ideal data base with the exception of functional obsolescence.
Functional obsolescence appears only in some of the major capital
outlay projects. However, major capital outlay projects, especially
those titled renovation or conversion, also include significant amounts

for technical obsolescence and psychological obsolescence. (South Hall's

16E1mo R. Morgan and E.R. Kettler, “Finance Bulletin Number B-5,"
(University of California Office of the Vice President - Finance: 1962), p. 3.

175tate of California, Department of General Services, State Administra-
tive Manual, para. 6220, Rev. 7/66.
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renovation is an example of this.) Projects of this nature can be
considered from two viewpqints. One viewpoint is that such a project
should be strictly construed and the costs should be divided and appro-
priately charged against depreciation or additions to capital. The other
view is that essentially a new structure has been built and the entire
cost plus the depreciated value of the old structure should begin as a
new asset. The present accounting system procedure of the Unive:éity of
California is simply to add the original book cost to the cost of renova-
tion. On the.Irvine campus this is a moot point because the problem is
still several years away. However, the recommendation of this study is
to follow the second viewpoint because of its simplicity.

The third point of an ideal data base is the disaggregation of the
operation and maintenance accounts among the campus users. As shown in
both Figures 3 and 4, disaggregation is along functional lines such as
utilities, custodial maintenance, etc. There is no fu;ther disaggregation
on a campus of any of these accounts down to particular buildings let
alone down to the departmental level. One reason is that such information
has never been requested of the maintenance department. However, there
are other practical reasons. The installation of departmental meters of
utilities woﬁld_be quite expensive and burdensome both in initial cost
and upkeep. The proration of refuse removal, police and fire protection
is also a difficult problem. Because utility and other services are
handled in this fashion, a gross projection of the type outlined in
section 1 would suffice for the projection of plant operation and mainten-
ance tfunding. | “

The result of the lack of disaggregation is that institutional costs

and depreciation can be calculated only as a campus wide figure. Further-
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more, depreciation must be calculated on a yearly basis and subtracted
from the entire capital stpck existing that year. In the past, capital
has been essentially a 'free good" among the users in the campus
community and the allocation of capital has prqceeded entirely from other
considerations. This does not mean that the other considerations are not
valid, but only to point out that the cost of the use of capital cost has
been essentially neglected.

The University administration is aware of its lack of control in this

area and commissioned a management consultant study. The following quo-
tation from the report of that study indicates both the state of mainten-
ance controls and the desires of administrators. '"During the conduct of
the study it became apparent that some personnel in physical planning
administration were desirous of achieving refined sophisticated control
prior to implementation of basic control.'™8 T, further back up this
contention, we quote that the "prime purpose and use of these reports is
to compare budgeted with actual costs and to determine soon enough if a
variance is going to exist so that corrective action can be taken."1?
The recommendations of the Kearny study, if implemented, would eventually
supply sufficient data for the administratioa to determine institutional
costs of capital and depreciation using the methodology developed in this
report.

For present analyses, aggregated figures will have to suffice. Under
the methodology advanced; depreciation equals the sum of thes building and
miscellaneous portions of the major repadrs and alteration section of

Figures 3 and 4 for 1968-69. VFigure 5 shows depreciation and maintenance

War, Kearney & Co., Inc., Report of the Company to R.T. Evans,

Acting Vice President - Physical Planning and Construction, (University of
California: 1968), pp. I-5. '

1%1pid., pp. v-1.
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figures for both the Irvine campus and the Berkeley campus. The main-
tenance figure used for the Irvine campus is the entire maintenance

and operation of plant account less the town~center leased space and the
major repéirs and alterations account. To represent the entire sum,
recharges to other university accounts are added back in. The institu-
tional cost data in Figure 5 is'the sum of depreciation and maintenance.
The percentages in the last column of Fignre 5 were calculated to check
the reasonableness of the observations.

Mechanically, the total depreciation over the five years should be
subtractedlfrom the capital stock value figures from section 1. However,
because of their extremely siall size, the depreciation figures for the
Irvine campus will be neglected. The Berkeley figures for depreciation
are presented for comparison. The small size of these figures can be
explained by two factoré-

The first part of the explanation of the small size of the deprecia-
tion figure is the recent construction of the Irvine structures and the
lack of a wgll organized maintenance department in this period of Irvine's
rapid growth. The second part of the explanation for the generally iow
depreciation figures for both the Berkeley and Irvine campuses is any
combination of several possible causes. The quality standard of the capi-
tal structure may not be maintained either knowingly because of monetary
restraints or unknowingly because of poor quality control on the part of
maintenance personnel. Another cause might be that repairs to counter
technical obsolescence are hidden in other accounts. The most suspect
account in this regard is the building maintenance aécount, where ths
guidelines to the maintenance personnel are imprecise and inadequate.

Acceptance of this explanation would be confirmed by the intuitively
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appealing institutional cost figures shown in Figure 5. These are
realistic because institutional costs include the total of maintenance

and depreciation and thus the actual repairs covering depreciation would

have to be included in the institutional costs of capital figures. A

related cause in this area would be that the aca&emic departments directly
fund the most needed repairs out of current operating funds because of
either administrafive ease or the difficulty of obtaining University fin-
ancial support. If building maintenance from Figures 3 and 4 is summed
with depreciation the resulting percentage for Irvine is 0.76% and for
Berkeley is 0.95%. Theée figures seem intuitively more reasonable.

The third possible cause for the low depreciation figures on the
Irvine campus involves the part that psychological obsolescence plays
in total depreciation. If this ié true, both depreciation and institu-
tional costs are significantly understated. One way to prove this asser-
tion would 5e to obtain outside insurance estimates and compare them with
the fully depreclated replacement values If fifty years is a reasonable
lifespan for a building, then the straight line depreciation would be two
percent per year. Using the data in Figure 5, this would seem to indicate
that the psychological obsolescence portion of depreciation is roughly one
and one half percent. Unfortunately, without other estimates of the fully
depreciated feplacement values, it is beyond the scope of this study to
proceed further in this direction.

Another possible cause of low figures is the.assumption that the
structure technically depreciates at a constant value per time period.
A different way of viewing this is to examine the assumption behind
straight line depreciation. One reasonable prediction is that buildings

may depreclate in accordance with Figure 6. This would indicate that the
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maximum rate of technical depreciation occurs towards the middle and the

end of the lifespan of the structure. This pattern of depreciation would
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FIGURE 6

explain the low depreciation rates for the Irvine campus. This explana-
tion also supports the low depreciation figure‘associated with the
Berkeley campus. Berkeley has expanded rapidly in recent years, conse-
quently a large proportion of the book value is in structures which are
relatively new. Therefore, the addition of all the curves like Figure 6
for each structure on the Berkeley campus may result in a low aggregated
depreciation as shown in Figure 6. Acceptance of this explanation would
suggest that repairs to Berkeley's capital stoék may dramatically increase
in the near future. This contention is suppbrted by an examination of the
financial reports for the Berkeley campus. Still another cause of the low
figures reveolves around the éccounting for the technical obsolescence por-
tion of functional obsolescence. If this is large and is capitalized in
error, then the depreciation figu~es as calculatedlﬁere would tend to be

, "2latively low.
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In summary, section 2 of Chapter II developed the requirements for
an ideal data base which would enable administrators to calculate depre-
ciation and institutional costs. This data base consists of: (1) division
of all capital stock and mgintenance expenditures into consistent accounts
for technical obsolescence and maintenance;-(Z) University willingness and
desire to maintain the quality of the existing capital stock; and (3)
accounts not only meeting the requirements of (1) above but also disaggre-
gated to such an extent that costs can be divided fairly among the depart-—
ments on the basis of use. This data base was then compared to University
Administrative records. The comparison indicated that University records
basically conform to points (1) and (2). However, point (3) simply does
not exist. As a result, the University cannot allocate its capital re-
sources with appropriate consideration given to capital share and to
institutional cosi\s of capital. For the purpose of‘this sfudy, the only
available campus wide figures were calculated and shown from the data of
Figures 3 and 4 in Figure 5. The calculated depreciation percentages
seemed éurprisingly small and hence this chapter closed with a discussion
of possible reasons why this is true, including:
a) non-maintenance of the quality standard of capital stock;
b) technical obsolescence hidden in other accounts such as
building maintenance;
c) departments fund physical repairs out of operating funds
out of convenience;
d) a possibly greater role of the unmeasurable psychological
obsolescence;
e) portions of depreciation funded out of capital improvement;

f) depreciation patterns that are nonlinear as illustrated in

. \-’} -
l IQ(, Figure 6.
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3. Division of the Capital Stock and User Costs Among the Departments

This section presents the methodology for allocating the dollar
value of capital stock and institutional costs among the departments
of the University. The examples used will be the Irvine campus and the
Schools of Business Administration in Barrows Hall on the Berkeley campus.
Because of the small size of the depreciation figures derived in section 2,
the value of capital stock in Figures 1 and 2 will be assumed to be
depreciated replacement values. This introduces an error of the size of
depreciation which was calculated to be about one percent. An error of
this size seems reasonable in. relation to the assumptions inherent in sec-
tions 1 and 2. This methodology should be applied to both insticutional
costs and capital share figures; however, the examples will focus only on
share of capital stock considerations becauses of the inawility to disaggre-
gate the institutional cost figures. The allocation of the value
of capital stock will provide (to the extént possible in view of problems of
jointness of use) three use categories at the departmental level: admini-
strative capital share; instructional capital share; and research capital
share. Also, the equipment portion of the capital stock'will be distributed
to the departments. First, the assumptions necessary to use available data
will be presented with sample calculations. Then actual results for the Ir-
vine campis will follow. This section then concludes with remarks on the dis-
tribution to the departmental level of classroom capital, general academic
capital, indirect support capital, and the data base necessary to optimally
carry out this methodology.

The basic assumption of this methodology is that the capital stock
and institutional costs of capital allocated to a department are propor-

tional to the amount of space assigned to that department. The space a



45

department occupies either for instruction, administration, or research
is called direct usable capital stock. The support capital stock imputgd
to a départment as its share of the total éupport capital stock is called
indirect capital stock. The problem of allocating indirect support capi-
tal will be considered at the end of this section.

The respective shares of direct capital stock can be measured if
the depreciated replacement value of the capital stock is known and
"ownership'" records are kept in sUfficient detail. The depreciated
replacement Valué has been discussed previously in this report; the
ownership records are.maintained bv the University administration in the
space survey reports.zo These space survey reports include the type of
room, location, assignable squére feet (ASF), and departmental responsi-
bility. The additional unassignable space in a structure is not listed,
and in this discussion the cost of this space will be considered to be
allocated in proportion to the assignable space in the structure. Space
is additionally classified &s capacity or noncapacity space where capacity
space is used for instruction and noncapacity space is assigned to admin-
istration or research. Both the nature of the task and the type of
records suggest several steps in the disciplinary allocation of capital
costs: (1) determine the square foot value of each room of each building;
(2) determine the value assignable to departments in accordance with what
facilities a department uses; and (3) allocate the cost of the capital
equipment used by each department.

The first task is extremely difficult and has never been undertaken

by the University administration. As shown in Exhibit 4, formal cost

20The University of cCalifornia, Office of the Vice President - Phvsical

Planning and Construction, "University of California Types of Rooms, Stan-

L9 dard Abbreviations and Definitions of Specific Types of InstructiOQS Codes
Ij{i(, (Interim Listing)," (Berkeley: 1968). (Mimeographed.)
e
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estimates are developed for the functional trades necessary to build =z
building, and the cost per ASF for the entire structure is calculated
for comparison purposes. However, the percentage of costs atﬁributable
to various rooms of types of rooms within a building has never been cal-
culated, largely because no one has ever requested it. Nevevrtheless, it
is obvious that within campus buildings the cost of classrcoms differs
from that of offices, laboratories, and other space, It is also clear
that the mix of costs will vary from building to building with advances
in construction techniques and with changes in the quality and type of
structure, such as all classrooms or all offices. The solution to this
problem is beyond this study; however, for the purposes of this analysis
the fcllowing simplified weighting scheme is adopted. Classrooms are
weighted as 1.0, offices, other small spaces and dry laboratories are
weighted 1.2, and wet laboratories are weighted 1.7.21 These weights
are applied to all room types listed in the University of California
Types of Rooms22 and the results are included as Figure 7. 1In particular,
Figure 8 is an example of applying this method of pricing out a structure
to Barrows ﬁall on the Berkeley campus. This same.method was used to
calculate the weighted ASF for all the structures on the Irvine campus,
and the results will be discussed later.

The second step of capital assignment applies the weighted ASF values

to the direct capital stock occupied by the departments and further classi-

fies this space into the three use categories of instruction, administration

2J“These values are judgmental and were chosen to reflect the difference
in cost assignable to various types of space in a structure. The following
reference was discovered after the calculations and confirms the values in
greater detail. Donovan Smith, ''Cost Index for Each General Type of Building
Space for the Academic Departments of a University," (University of California:
Office of Analytical Studies, April 17, 1967).

22”U.C. Types of Rooms, Standard Abbreviations and Definitions of Speci-
fic Types of Instruction Codes, Interim Listing,' op. cit.
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FIGURE 7: JUDGMENTAL ASSIGNMENT OF WEIGHTS
AND CATEGORIES TO TYPES OF ROOMS®
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Room Type
DESCRIPTION OF ROOM WEIGHT USAGE CATEGORY
110 Classroom 1.0 Instruction
120 Classroom Service 1.0 Administration
130 Seminar 1.0 Instruction
141 Cléssroom Lab LD 1.0 Instruction
142 Classroom Lab LD 1.0 Instruction
144 Classroom Lab UD 1.2 Instruction
145 Classroom Lab UD 1.2 Instruction
146 Classroom Lab G 1.2 Instruction
150 Classroom Lab Service 1.0 Administration
160 Clinic 1.0 Administration
176 Language Laboratory 1.2 Instruction
182 Music Studio 1.2 Instruction
184 Music Practice Room 1.2 Instruction
212 Graduate Research Office 1.2 Research
214 Research Lab Office 1.2 Research
215 Graduate Lab Office 1.2 Research
. 220 Research Lab Service 1.2 Research
230. Animal Quarters 1.2 Administration
240 Greenhouse 1.0 Administration
310 Academic Office 1.2 Special
315 Graduate Office 1.2 Instruction
320 Other Office 1.2 Administration
330 Office Service 1.2 Administration
340 Conference 1.0 Instruction
410 Study Hall 1.0 Instruction
420 "Carrel 1.0 Instruction
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FIGURE 7 (Continued)

Room Type
4 DESCRIPTION OF ROOM WEIGHT USAGE CATEGORY

430 - Open Stack 1.0 Instruction
440 Stack 1.0 Administration
450 Library Service 1. Instruction
460 Museum 1.2 Administration
510 Auditorium 1.7 Administration
520 Gymnasium 1.7 Administration
530 Armory 1.2 Administration
610 Food Facility 1.2 Administration
612 Food P&S 1.7 Administration
614 Dining Room 1.2 Administration
616 Kitchenette 1.7 Administration
618 Vending 1.2 Administration
620 Health Service 1.7 Administration
630 Commons 1.2 Administration
632 Recreation 1.2 Administration
640 Merch Service 1.2 Administration
650 Locker 1.0 Administration
662 Audio-Visual General 1.2 Administration
664 Audio-Visual TV 1.7 Administration
620 EDP- Computer 1.2 Administration
710 Shop 1.2 Administration
720 Storage 1.0 Administration
730 Field Building 1.0 Administration
740 Miscellaneous Administratien
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FIGURE 8: BARROWS HALL, ASSET #1761, BERKELEY CAMPUS

WEIGHT ROOM TYPE NUMBER TOTAL ASF IN THIS ROOM

TYPE (SPACE SURVEY)
1.0 1.2
1.0 110 7509
1.0 130 2581
1.0 142 | | 2828
1.2 144 : 5691
1.2 ' 146 . 1755
1.0 : 150 2374
1.2 | 212 7011
1.2 | ’ 214 577
1.2 220 892
1.2 310 43514
1.2 | 315 ' : | 444
1.2 320 16438
1.2 ' 330 2570
1.0 340 3354
1.0 410 400
1.2 ’ 610 ) 162
1.2 | 630 | 6686
1.0 | 650 225
1.2 662 945
1.0 | 720 1760
21231 86685
Bldg. Cost According to \ TOTAL WEIGHTED ASF = 21231 X 1.0 + 86685 X 1.2
Figure 2 = $5,728,718 = 21231 + 104022
PI{i(l Cost Per ASF 1.0 j> 324%%§§§%§— j $45.74 = 125253
| 1.2 => 1.2 X 45.74 = $54.88
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and research. An examination of "University of California Types of Rooms"
showed that the space can be easily divided into one of‘the three use cate-
gories with support rooms such as classroom service rooms and kitchenettes
assigned to the administrative category.23 The results of this assignment
are included in the right column of Figure 7. The ro:m type 310--Academic
Office requires special attention because this category ''generally includes
all offices of instructional departments and research organizations, except
the office space of chairman (dean or director) and his administrative and
otker nonacademic staff."24 While this definition excludes purely admin-
istrative offices, some research space is still included and faculty members
divide their time among all three use categories. However, the University
of California "Faculty Effort and Output Study" observed that in total, the
faculty divide their time inputs approximately 507% to instruction, 32% to
research, and718Z to administration.25 (The same study showed, however, a
significant amount of jointness of faculty outputs; approximately'702 of
faculty time Qas spent in activities which constituted singly or jointly to
instruction. This illustrates some of the hazards of making an allocation
of space to mutually exclusive categories.) Although this differs from
discipline to discipline and campus to campus, the aggregate percentages
were used to prorate academic office space and costs among the three use
categories because the disaggregated da;a was unavailable. Full time
research is ignored bofh because it is included in a separate category of
research 2ffice, and because there is no other information to illuminate

the matter.

. .
%U.C. Types of Rooms, Standard Abbreviations and Definitions of
Specific Types of Instructions Codes, Interim Listing," op. cit.

241'.bid.

The University of California, Office of the President, "Faculty
II{L( Effort and Output Study,'" (Berkeley: 1970), p 11 (Mlmeographed )
o i
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Clearly, the validity of this methodology depends upon the accuracy of
the space surve&, upon departmental interpretations of the room descriptions,
and upon the resﬁlts of the faculty time study. For the purposes of this
study, these instruments are assumed accurate and the capital stock is allo-
cated to the departments. Figure 9 shows this methodology applied to the
School of Business Administration in Barrows Hall on the Berkeley campus.
The Business School is'a good example since it is containea entirely in
one building., Figure 9 shows the large amount of departmental space used
as academic offices,. and hence the importance of accurately knowing ;he
proper allocation of staff time. One caveat is that the Business School 1is
different in that the department is admiristratively assigned the classrooms
it utilizes whereas classrooms are usuallyv assigned to a General Academic
pool and are scheduled by the campus administration each term. However;
this difference does not affect the sample calculations.

The task of prorating the capital equipment within a department into
the three use categories is currently difficult. As explained in section 1,
an index of updated equipment recorls is maintained %y the University with
detail down to the department level.26 The resulting problem is how to
divide the departmental total among the use categories. The equipment‘ﬁas
prorated in accoraance with the fraction of capital stock in each usage
category because the use categories reflect the space occupied and, through
the weighting, the complexity of that spare. Figure 10 sﬁows the results
of this calculation for the School of Bﬁsiness Administration in Barrows
Hall. The equipment information is based on fall 1968 records and hence
is over six months out of date. Because this bias would affect all depart-

ments in the Irvine campus example approximately equally, this six months

-26'The University of California, Equipment Cost Per Assignable Square

@ "oot in University Departments, (The University of California Office of the
11{J('ice President - Physical Planning and Construction, Berkeley: 1970).
o ]
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FIGURE 9: SCHOOL OF BUSINESS ADMINISTRATION, ALLOCATION OF
BARROWS HALL, BERKELEY CAMPUS

Business
Rﬁﬁ?blipe Weight Catg;ghy (ggggg]Sﬁ§5ey) Value
a .

142 1.0 I = Instruction 2828 X $45.74 = $128,986.80
144 1.2 I 3405 X $54.88%=  186,865.40
146 1.2 I 1755 96 ,314.40
150 1.0 A = Administration 1154 52,783.96
212 1.2 R = Research 2652 145,541.76
214 1.2 R 577 31,541.76
220 1.2 R 162 8,665 .76
310 1.2 I .5 (17222) 8611 472,571.68
1.2 R .32 5511 302,443.68

1.2 A .18 3100 170,128.00

315 1.2 I 444 24,366 .72
320 1.2 A 6380 350,134.84
330 1.2 A 968 53,123.84
340 1.0 A 640 29,273.60
410 1.0 I 400 18,296 .00
610 1.2 A 162 8,890.56
630 1.2 A 4901 . 268,966.88
662 1.2 A 945 51,861.60
710 1.0 A 997 45,602.78
45,592 2,466 ,709.38

TOTAL I = $ 927,402.00
TOTAL R = § 488,541.76
TOTAL A = $1,030,765.62

Percentage of value of Barrows Hall used by School
2,446,709 _ 427

of Business Administration = 5,728,718

%Values of 1.0 Space and 1.2 Space, respectively, from Figure 8.

ERIC
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Figure 10: DIVISION. OF EQUIPMENT IN SCHOOL OF BUSINESS

ADMINISTRATION, BARROWS HALL, BERKELEY

927,402.00 @

R 388,541.76
Z,446,709.38

X 467,470 = 93,361

196,925

1,030,765.62 -
A 2046.700.38 X 467,470
467,470
TOTAL INSTRUCTIONAL CAPIVAL = 1,104,586
TOTAL RESEARCH CAPITAL 481,902
TOTAL ADMINISTRATIVE CAPITAL =_1,227,690
TOTAL DEPARTMENTAL CAPITAL
STOCK = 2,814,178

1,104,585

177,184 + 927,402

93,361 + 388,541 481,902

196,925 + 1,030,765 = 1,227,690

2,614,178

9% of equipment assigned to the School of Business Administration

Note: The allocation between "instructional capital and '"research capital"
was based on the average percentage distribution of faculty time inputs, ignoring

jointness of outputs.
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lag behind the rest of the data was ignored. A more serious problem is that
the equipmeat records for the Irvine campus are not complete, Where the
department totals are missing, the equip%ent dollar per ASF for the Univer-
sity as a whole was used along with the ASF assigned to that department. A
comparison of both actual departmentalvequipment capital totals (where they
exist) and projected equipment capital amounts based on University averages
indicates an error of at most 10%4. Most departments where the figures do
not exist are relatively small, hence the implications of this assumption
appear to be minor.

This completes the methodology of dividing the direct capital stock
among the departments in the use ca._gories. The results of the costing
out of the buildings on the Irvine campus is shown in Figure 11. The Space
Survey number AE080-82 for fall 1969 was used along with Figures 1 and 7.
Values have been rounded off to the nearest dollar for convenience. The
town centef figure is a rental amount, énd hence it will be kept separate
(for the time being). Tﬁe large variation in capitai value per ASF between
differenf buildings is a good argument for more accurately determining the
actual cost Of.room types within the various structures. The weighting
scheme used here provides a rough but practical approximation.

The capital value per ASF shown on Figure 11 was combined with Figure
7 and Space Survey AD 080-1R2 of fall 1969 to determine the use capégory
allocations and the results are shown in Figure 12. Several problems were
encountered in this proration. Like the Business School in Berkeley, the
Irvine Biological Sciences department administratively controls a number of
classrooms. To make the departments comparable, these classrooms were not
includea directly with the departmental capital stock but were included in
the classroom fraction figure., The classrooms for the rest of the campus

are in the general academic category, and the allocation of the classroom
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FIGURE 171: COSTING OF THE INSTRUCTIONAL-RESEARCH BUILDINGS

ON THE IRVINE CAMPUS

BUILDING ASSET # COST FROM FIG. 2 WEIGHT VALUE/ASF
Library #1 #9001 ©$ 2,480,540 1.0 $20
_ 1.2 $24
Humani ties & #9025 3,754,825 ' 1.0 $56
Social Sciences, #9030 1.2 $67

Fine Arts
Greenhiouse #1 #9026 226,114 , 1.0 $29
| | | .2 $35
Greenhouse Minor #9078 - 35,335 1.0 s
Bio. Sciences #9075 5,052,246 1.0 $48
Sci. Lec. Hall #9078 ' 1.2 $57
1.7 381
Physical Sci. #1 #9100 7,901,748 1.0 $61
1.2 $74
1.7 $104
Interim Office #9225 180,360 1.0 $21
1.2 $25
Fac. Res. Facil. #9226 288,982 1.2 $26
1.7 $37
Crawford Hall #9300 2,408,652 1.0 $35
1.2 $42
. 1.7 $59
TOTAL+ $22,328,302

Town Center Rental #9999 $ 40,402 1.2 $5

(1867-1969)

ERIC
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éapital stock is discussed at the end of this section. Specific classroom
laboratories are included under instruction in either lower division (LD),
upper division (UD) or graduate (G). These categories are not hard and fast
because by definition in the "University of California Types of Rooms," a
classroom laboratory room is.counted in the highest éategory of use. Labora-
tories exist in only a few departments and proportionately increase the
requirement for capital stock in those departments. ‘In addition, Figure 12
includes administrative and other support capital such as classrooms, libraries,
physical education, and the cemputer center that co-exist in structures which
contain academig departments. While these amounts dre significantly large,
they will be handled as indirect capital support except for classrcom capital
stock. The town center and trailer figdres are marked respective’y TC and T
and are not includedlin the totals because the same costing and updating pro-
cedures are inappropriate. This will bias the capital stock value of a few
of the smaller departments.

Another problem which reflects on the accuracy of the space survey is
room type 220, which are research ‘lab and service facilities including: "All
rooms supporting or providing service ‘to research laboratories, such as dark

rooms, controlled-environment storage rooms, sterilizer rooms, supply and equip-

"ment issue rooms, separate mechanical rooms serving special labs only, etc.

Note: Includes dressing rooms, locker rooms, wachrooms, and showers related

- . wll
to research labs, also IBM rooms. Stations to be reported: none. One
interpretation of this definition is that these are not work spaces in the
usual sense. However, the space survey indicates that in practice a number
of academic personnel and even more graduate and support personnel are assigned

to work in these areas. This type of situation introduces an unknown bias in

27"U C. Types of Rooms, Standard Abbreviations and Definitions of Specific
Types of Instruction Codes (Interim Listirg)," op. cit.
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the departmental capital share figures presented here.

While the preceding paragraphs have discussed some of the problems in-
volved in reducing the data, it also seems appropriate to point out a few of
the notable characteristics of the departmental level shares of capital stock
in Figure 12. The most notable attribute is the heavy emphasis placed on the
physical sciences. The social sciences, languages and arts are either not yet
developed or not emphasized to the same degree as fhe physical sciences. Re-
search as a percentage of total capital share shows that the larger hard science
departments exhibit a propoftionately larger share of their capital devoted to
research. On the other hand, Lhe arts have very little of their capital de-
voted to research consistent with the esogéric nature of that discipline.

Each department has its own subtle characferistics resulting both from
inherent discipline differences and from the personality of the present de-
parfmental decision makers. The biological sciences capitglbshare per ASF
is lowest of the hard sciences because of the large amount of relatively
cheap greeﬁhouse space. There afe numerous other locations on campus de-
voted to.campus administration and the other University support activities
and the administrative capital figure is only part of the campus administra-
tion occupying these buildinés. Note that the assignable space devoted to
graduate work is relatively small, possibly because graduate students are
supported by other research facilities. However? the space studies indicate
that only the liﬁited space reportéd is dedicated to graduate use. This
again illustrates the importance of accurate space inventories. Another
possible exblanation is that graduate students in the languages and social
scienées, except psychology, inherently require less direct capital supporﬁ
than lp the hard sciences. Often library work space may be all they need.

[f the amount of capital stock devoted to departmental administration seems
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surprisingly large, it should be remembered that this category is also the
repository for all miscellaneous space.

We now continue with the problems.of distributing the classroom carital,
library capital, and indirect support capital tovthévdepartmenté] level.
One distributional methodology for classrooms is to allocate capital in rela-
tion to departﬁental utilization. This would involve knowing the capital
value of each classroom and its use by departments. While the capital value
of each classroom is not available, the total capitél value of all classrooms
is expressed in column 1 of Figure 12. Departmental use records at the Uni-
versity Administrative level do exist but are either very aggregafed or very
detailed. In the detailed case the necessary data reduction would require an
extensive computer program. In addition, it seems unrepresentative to allo-
cate capital share on the basis of one quarter's séheduling“ Consequently,
classroom allocation is assigned to the departmental level on the basis of
that departmént's fraction of total weekly classroom hours (WCH) in the non;
laboratory categories.28 This technique prejudices the department that is-
normally scheduled in the less expensive or more psychologically obsolete
structure or normally teaches only small classes in small rooms The WCH
fraction as calculated from total weekly classroom hours for fa11-1968 and
the implied fraction of the general academic total is included in Figure 12.29
The results of Figure 12 seem.reasonable because the hard sciences' share
is small and they utilize laboratories which are controlled by the department.
In contrast, the English and foreign language departments require a large
share of total weekly classroom hours and these disciplines logically involve

28 |

‘The University of California Office of the Vice President - Planning &
Analysis, "Total VWeekly Room Hours,' (Berkeley: Fall 1968)., (Computer Run.)

Zng. Donovan Smith, Physical Planning Specialist, Office of the Vice
President - Planning & Analysis, indicated that these WCH fractions are rela-
tively stable over a year.
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the most actual time in classrooms.

The problem of allocating library capital to the departments is a
similaF situation as the allocation of classroom capital stock, only in this
case the available information is aggregéted on a University-wide basis.
Thére is a split of research and instruction, but it is developed from head
count figures modified by a University-wide weighting factor.30‘ This weight-
ing factor is applied equally to all departments; as a consequence, the data
currently does not distinguish different departmental use whereas allocating
capital stoék and institutional costs is a prime consideration in this stgdy.
Therefore, library capital is not allocated to departments because an ade-
quate data base doass not exist. :

The final digtributional question to be considered is the allocation
of support capital. -A special problem at Irvine with the land and some
of the administrative support services is the physical existghce df the
Heglth Sciences School on the same campus. Logically, tﬁe allocation of
Supyort capital.stock shogld consider the entire campus community. Another
problem is that many support activities such as physical education, recre-
atiénal facilities, and residential housing are utilized only by a particu~
lar segment of the student body, staff, or research pefsohnel. In keeping
with the spirit of this study we shculd attempt to allocate the capital
stock and institutional éosts directly to the user segmeﬁts of the campus
communities. However, the user segments for these facilities do not cor-

: respond to the various academic departments.

The most meaningful way to allocate capital stock and institutional

30The University of California Office of the Vice President - Business
and Finance, "Explanation of the Computation of Libraries Expense, Component
of the 1967-68 Indirect Cost Rate Calculations,’” (University of California
Rate Proposal Presented to the United States Government: 1969), pp. 1 - 4.
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costs is to charge the users directly. This philosophy has been partially
carried out in some capital support areas such as parking and residential
housing. Conceptually, if all support capital were chargéd to the users,
the remainder would be land and miscellaneous administrative services which
could be allocated to the entire student body, staff and research personnel
on the basis of head count. O0Of ~ourse this concept could be carried out to
absurdity if the users were charged for parks, grass or the student union
where turnstiles could be installed. The delineation of the point of ab-
surdity and the separation of the services that should’be individually charged
is largely a matter of philosophy and convenience and is beyond the scope of
this report. For these reasons, no attempt is made to distribute the support
capital stock to departmental level. -User charges would work to allocate
University support services if decisions were made concerning whom to charge
and how much. |

The concluding and summarizing remarks to this section are concerned
with the ideal data base necessary to fully allocate capital cosﬁs to the
department level. When buildings are constructed, costs should be associated
with the individual subunits in the structure. Space survey definitions
should be strengthened to assist divi&ing departments into instructional,
administrative and research use categories. Also faculty output studies

should be expanded to determine differences by discipline in the temporal

"ownership"

division of academic staff oifices. If the room costs and the
are known, it is relatively casy to allocate capital costs to the depart-
ments in the manner descrived in this report. Equipment capital would also

' and location were known.

be easy to distribute provided the 'ownership'
Classrooms, librariec and support capital all are variations on the same

general problem: what to charge to the departments as direct support of

ERIC
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their activities and what to chqrge the university population. In these
areas there is a dearth of information as to the actual users of capital

and the amount of capital they use. This is because traditionally all of
these have been considered free services to any person within the .campus com-
munity. If these services are to continue to be considered this way, the
only'fair allocation would be uniformly to the entire campus community. In
other words, divide the total support capital by the sum of the people in-

volved.

4. Allocation of the Departmental Shares to the Measures of Departmental

Output, the FTEP and FTER

The basic objectives of this last section are to develop the full time
equivalent student instruction load (FTESIL) and the full time equivalent
researcﬁer (FTER) in the academic departments. To begin with, the results
of Figure 12 are consolidated into a program budget format.3l Figure 13
is a listing of the relevant program budget categories for the Irvine campus
along with the Irvine departments assigned to each category. Figure 14 is
the same data of Figure 12 presented'in a'program budget format. Several
arbitrary decisions had to be made in this consolidation which prevent the
detailed analysis of each department. The information-communication depart-
men t has been combined with the compﬁter center because of its small size.
Tﬁe trailer space has arbitrarily been assigned a capital value of $10 per
square foot. The town center rental figure has been arbitrarily multiplied
by a factor of ten to indicate a complete capital payoff to the town at the
end of ten years. The psychology department has been combined with the social

31"The University of lalifornia Office of the Vice President - Planning

& Analysis, "Program Budgzet Structure of the University of California,"
(Berkeley: 1969). (Mimeographed.)
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FIGURE 13: LISTING OF PROGRAM BUDGET CATEGORIES

RELEVANT TO THE IRVINE CAMPUS

PROGRAM BUDGET

(1) Biological Sciences

(2) Mathematical Sciznces’

(3) Physical Sciences:

(4) Engineering Sciences
(5} Psychology

(6) Social Sciences

(7) Arts

{8) Letters

ERIC

IPVINE DEPARTMENTS INCLUDED

Biological Sciences
Math

Chemistry
Physics

Physical Sciences
Engineering Sciences
Psychology

Social Science
Anthropology

Geography

Comparativr Literature

History

S

Art

Dance
Drama
Music

Fine Arts

Classics

English

French & Italian
Spanish and Portuguese
German and Russian
Philosophy

Humanities



68

CELT98
8%¢
26"y
8°19

650656
998161
86951

00¢T1
8006LT

9bL/L9E
¢Sy8¢e
000%¢
0%78S¢

wevele

L9980y
1439

si191397

)

LY18ST
10T

266G

0°99

¢eve6sll

¢8095
7€95

8%%70¢

€lEvey
S%T0S

¢T1/.98¢
186¢C¢
cvhel

LT0609
8GGLT

s3ay
(9)

SaNIT L39ang

6°L9

Lsoste 87998 Y9y
S/T 199 A
%5°9 %2S°¢C %87 9¢
0°¢9 L709 0°CTT
Lecogel L1650S £EEY906
LSy G0289¢ €1908G5
0098¢% TCS98 wLTELY
€108 00%%1 8/887¢
T1%9¢ 060591 96576¢C
8WLLTT 761201 S89$88¢
L€6/99 b 6s 8y 15b8lL
L9gv8 7Z6tT (AR NARY
00Z¢T
¥08¢C18 9860¢CY%
x9G.LYY 0£9€£0%
8TSEEE 0cesYy 6LT80L
8zeLl0t 8978. 2LS88¢E91
LEEOT AR 90608
10§ *30g S30UaIdg $3D2USTIOg
3 K3oToyvLsyg +8uq Ted Tshug
(%) () (€)

WYy3d0dd SNOTVY A30LS TWLIdYd

0680ST
96

76°S

6°8L

G2L9S1L
68 IBEE
£IG8E

¢6¢681
#8E0TT

ge626Y
(8T19¢

089L6
8T966T
0S%76LT

T09%¢E
SGovT

S90UTI G
"UIeR
(@)

SEVTE
74

YA RN XA

0°99
€4/ 6€€5
0085562
8L%998
TE€68¢C
686617
26, uCbT

61€€9€1
0L€0L2C
1Z8L6T
68T18L¢
998901
€£400SY

Teacs, 30 7

4 UOTIIDEIJ DTWIPEBOY ‘U

HOM

({+ T T193) TBI0L 30 %
sv/$ T1EIOL

$ 1ol

$ uoues.ay {e3o0]
¢ susmdrnby

102

$ 9

§ yoaeosay

¢ UDLIONUISUT [RI0]
§ jusudinby

$§ 9
$ an
$ a1

$ uorionIIsuj

($) (°AT1IRIISTUTEPY)

§790Z0T$ TE3ITdEeD 310ddng Te30]L

67608

S90UaIdg

Te>tdor01g

(T

40 SJYYHS TVINIWLHYdId GILVAITOSNGD

‘vl 3EN9I4

dsVy Te3oL

ERIC



69

%0°9

600tCLT

(swooxsseT))

JTwapedy

12 ELRER]
TD)

/

%9°1 %" 6
6° oY . 6°/T
1286 £6086
. A9IWRD  yorvar sTUTUPY
193ndwo)
(1T) (0T)

(ponuLluol) $1 N9 14

%6°L
0°9¢

662592¢

6698

L1e1qT]
(6)

%0° L Te301 30 ¥
€5y dsv/1e3ol
(PATIBIISTUTUPY)

STETZOZz TeITdel 310ddng Telof

09977 sV Te3el

uorjEONpy
TeoTSAYd
(8)

ERIC



70

sciences department because the payroll data necessary to develop the FTER are
aggregated in this manner. It should be remembered that the capital stock
in Figure 14 does not include the land value, support capital stock or
the library collection as shown on Figure 1. Expressed here is the capital
sheare directly utilized by each department. |

The full-time equivalent student instructional lbad (FTESIL) is an in-
dicator of the output of an instructional prograﬁ as contained in the pro-
gram budget. The FTESIL is developed in terms of a full-time workload in
a single program category. Each student is assumed to receive equivalent
and equal instruction,

Figure 15 lists the fall 1269 Irvine enrollment32 and the fall 1968 in-
duced course matrix.33 for the Irvine campus. The induced course matrix
as shown he;e presents the percent of his total credit hours that a student
of a particular major and level takes in all instructional programs. For
example, students majoring in lower division biological sciences earned
2.5% of their total credit hours in the biolrgical sciences, 16.5% in the
mathematical sciences, 32.4% in the phwsical sciences, and so forth hori-
zontally across the matrix. Unfortunately the fall 1969 inauced course
matrik was unavailable; this necessitates the assumption that over the one
year period the induced course matrix was stable, which may not be valid
for a rapidly evolving campus like Irvine. A second and less critical as-
sumption is that student credit hours across tha progrém categories are
equivalent; that is, a credit hour of English is worth the same as a cre-
dit hour of chemistry. The effect of this assumgtion is that the addition~

3zlflxe'University of Calitornia, Statistical Summary: Studewnts and Faculty,
Fall 1969, (0ffteeof the Vice President - Plamning & Analyeits: Berkeley, 1970).

33the University of California Office of the Vice President - ?lanning &
Analysis, "Induced Course Load Matrix Program, Fall 1968,". (Computer Run.)
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al instcructional time in the laboratory sciences is considered to be in-
hereunt in the capital necessary for that program to function.34

In Figure 15 the percentages of total earned student credit hours are
multiplied by the enrollment head count to give the number of FTESIL stu-
dents in each category. These partial FTESIL students are then summed for
each level (LD, UD, G) and the result is shown at the Bottom of Figure 15.
Thus, the number of FTESIL students is accumulated in each column. Head
count could be used instead of FTE enrollment on the Irvine‘campus because
96.7% of the undergraduates and 95.7% of the graduate students are full
time students.35 In general, the development of the induced course load
matrix makes the task of developing measures of instruq;ional output rela-
tively easy under suitable assumptions.

The full time equivalent researcher (FTER) is an indicator of research
output in terms of the equivalent number of people working full time at re-
search. As with the FTES, we assume that all research output is essentially
equal in qualit".' With this assumption the FTER can be defined as the equi-
valent number of full time positions devoted to professional research in
each program category. This does not include technicians and administra-
tive support personnel. We assume that the amount of éapital stqck for re-
search is directly propbrtional to the number of FTER that the capital stock
supports. Furthermore, technical and administrative support will be con-

sidered inherent to research in the various disciplines. An example of

—_— . .

3ﬁt is noteworthy, comsidering the outcry concerning the narrowness of
che physical sciences curriculum that the matrix implies that physical sciences
students earn a higher percentage of credit hours outside the physical sciences
than do students in social sciences, arts, or letters earn outside their re-
spective fields.

’ 3rhe University of Cal. “ornia, Statistical Summary: Students and Fac-

ulty, Fall 1969, op. cit.
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this is the comparison of the very limited resources and capital stock neces-
sary for research in the letters with reseafch in the biological scicnces
which is a major resource consumer. Research on the professional level is
defined to inclpde research personnel on the Univérsity payroll, gecond

stage doctoral students, and a proration of the instructionél proféssur's

time, which is approximately BZZ.Bb

These data are displayed in Figure lb.

There are a number of pertinent observations deducible from Figure 1l6.
The number of research pefsonnel on the University payroll (column 1), seems
intui;ivély low in relation to the amount of capital invested in researéh
facilities, for which.there are several possible explanations. One is thaE
the 2nd stage doctoral students are performing most of the research under
academic direction. Another explanation is that the faculty output study
understates the amount of effort faculty actually invest in research. Fin-
ally, there is tﬁe possibility that research personnel are carried on the
payroll in other title categories. The data base in this)area is largely
guesswork because the research process and especially the measurement of
research output is not a widely explored field.

The consolidated department capital share, as shown in Figure 14, can
be associated with fhé FTESIL and FTER developed in the preceeding sections
as shown in Figure 17. However, there are a number of conceptual problems
i1, associating departmental capital stock with the output indicators devel-
oped. Iﬁé first of these is the division of the administrative support cap-
ital between the instruction and research outppts; research intuitively
seems to demand more departmental administrative support than instruction.

However, no easy measure of the additional capital support required is

available because of the inability to determine adequately the function

3(‘“F‘aculty Effort and Output Study," op. cit.
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FIGURE 16: DEVELOPMENT OF FTER

(1) (2) (3) (4)

Program Research 2nd Stage

38
Category Personne13’  Docterals37 'rofessors FTFR
Biological Sci. 8.4 + 126 + (28.73 X .32) = 143.6
(9.2)
_ Mathematical Sci. 3.0 + 23+ (28.0 X .32) = 35.0
(9.0)
Physical Science 39.50 + 43 + (38.37 X .32) = 94.8
(12.3)
Engineering Sci. .52 28 (11.0 X .32) = 32.02
(3.5)
Psychology & - (63.26 X .32) = 67.45
Soc1a; Science 6.05 + 41 + (20.4)
Arts 0 + 0+ (26.2 X .32) = 8.4
' (8.4)
Letters ‘ 1.71  + 75 + (61.8 X .32) = 96.51
(19.8)
Computer Sciences 0 + 4 + (3.05 X .32) = 5.0
' (1.0)

- The University of California Office of the Vice President - Planning and

Analysis, "'Induced Course Load Matrix Program, Fall 1968." (Computer Run.)

38 The University of California Office of the Vice President ~ Planning and

Analysis, '"Personnel Statistics, November 1969, PA 604 and PA 614," (Berkeley:
1969). (Computer Run.) . .
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of the majority of departmental space. Thus the only reasonable methods
of allocation are to divide administrative support capital in proportion
to either the personnel output indicators developed here or to the rela-

PR )

tive amount of capital sStock devoted to instruction or research. While

" neither method is entirely satisfactory, the latter method is more desir-

able becéuse it reflects the assumptiqn that administrative capital actu-
ally supports other capital. Therefore, administrative capital is divided
proportional to the ratio of instruction capital to the total of instruc-
tion and rese;rch capital. Within instruction or research, administra-
tive support capitai’is then prorated to each FTESIL or FTER equally. The
results of this allocation are shown in Figure 17.

Instructional capital is divided amongst the various levels of students
within a discipline, to fhe extent that separate capital stock can be iden—
tified. However, Figure 14 shows that a’ large portion of instructional capi-
tal cannot be segregated and can only be divided equally among the various
levels of students. General academic classroom capital is also disaggrega-
ted proportional to the three student enrollment levels. The results of
this proration are shown in Figure 17. Conéeptually, these are not the best
methods of assigning capital stock to ovtput, but with inadequate kﬁowledge
these overly simplistic methods are all that are available.

The research support capital was simply divided by the FTER, and the
results are'shOWn in Figure 17. The results of this calculation are coun-
ter intuitive becausc it is generally believed that more capital stock is
devoted to graduate studeants than ﬁo undergraduate students. However, exam-
ination of Figure .4 indicates that part of the reason for these low figures
may be the significant amounts of graduate and "220" capital stock’ which

is classified as graduate research and/or research assistant capital stock.
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The utilization of this space is generally considered to have a joint pro-
duct both of funded research performed by graduate students for a profes-
sor and the results of which become part of the graduate work of the student.
Thus, this capital stock could be assigned to both research and instruction.
fhis section completes the analysis of the University records and has
derived in Figure 17 the shares of capital stock per FTESIL and FTER. These
results apply to fall 1969 and include enly that capital stock directly as-
signable to the departments for instruction, research, and admiristration.
The figures shown do not include land, general University support facilities,
athletic facilities, libraries, or the computer center for reasons préviously
discussed. Conceptually, the same methodélogy presented here could havé been

applied to the entire University of California capital stock.
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Summary Observations

(1) Of the four existing valuation methods used by the Universiiy of
California - insurance, maintenance, accounting and project cost - ac-

counting is the most complete.

(2) Accounting records must be updated with appropriate indexes and must

be sufficiently identified to be allocatable.

(3) The capital stock of the Irvine campus can be allocated with regard

to direct instructional usage and support of the usage.

(4) Capital stock such as the university owns loses value through:
a., functional obsolescence;
b. Epsychological obsolescence}

c. technical obsolescence.

. (5) 1If a university attempts to counter the above loss in value, .th:
effort should be visible in the campus maintenance records. However,
maintenance records are not normally kept in a disaggregation pattern

that would allow a’location of loss in capital value to a department.

’(6) Capital structures are traditionally not broken down as to the

value of particular rooms or sections of a building.

~{7) Present space surveys are barely adequate as to definitions of

space and are suspect as to their degree of completeness.

(8) Academic Offices must be broken down in a somewhat groés fashion
due to lack of information to 507% instruction, 32% research and 18%

administration. (This was dcue on the basis of faculty time inputs, not
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faculty characterizations of outputs for this study; but the underlying
problems of jo!ntness present serious difficulties in any allocation

procedures.)

(9) Results show an emphasis on the hard sciences on the Irvine campus

and a relatively small portion of'space devoted to graduate work.

(10) Indirect suppoft capital could not be alloca;gd:to depar tments
becaﬁsé usage patterns are not known and because it is suspected that
usef patterns do not necessarily follow departmental lines. This is a
variation on the géneral probleﬁ: what to charge to departments and what

to charge directly to users?

(11) The development of output measures, FTESIL and FTER, was bparely ade-

quate and leaves much room for development.

(12) The same techniques and methodology demonstrated in this chapter

could have.been applied to the entire University of California capital stock.
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