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FOREWORD -

___ The National Commission on the Financing of Postsecondary Education
has recommended that indicators be developed for assessing the compara-.
tive financial health of educational ‘institutions. Kent Halstead's study be-
longs to a growing body of ]ueratme that is respondmg ta the Cdmmission’s

»  récommendations. . L RN
) "The Commission and others have noted that. few if any Ckk{}’e
of mﬂatlon in higher education. exist, and that no smgle gover mént or pri- - Y .
vate agency maintains the sort of statistical indicators we take for gr nted in .
the measurement of economic and business performance. Why are spemal o
indicators needed to measure the financial health of colleges and universi- . B
ties? Why must specialized indicators of inflation be developed? ~ o
Higher e?ducatlon is a service industry. A key element of service occupa-
_tions is that they are labor-intensive i in- their methed of production, and as a s
result, the rate of productivity improvement often is slow or nonexistent. ‘
Although the economics of service industries has been given considerable
attention, our national economic policy is generally derived from theories -
or notions that center on manufacturing. Thus, the task of measuring pro-
ductivity in higher education is a.special and relatively untouched problem
- involving qualitative and quantitative changes in human input and output.
) Another special problem is our understanding of what should be the -
economics of non-profit organizations. Although postsecondary educatlo‘n
¥ - counts among its members proprietary profit-seeking institutions,>higher -
education ‘as a whole is a nonprofit industry whose objectives to this date
have not been defined in generally accepted "quantitative terms. Further-
more, there still reigns some confusion and dlsagreement on what the objec-
tives of education should be. : . :
Finally, the methods of - financing higher educatlbn differ significantly
from those of commercial enterprises. The structure of expenditures also
differs markedly from those encounteret in industry and business: Thus,
. 'the financing of colleges and universities, both on the side of revenues and
expenditures, requires specialized nornenclatures.
One key finding of all recent higher education inflation studfes 1s that
collegés and universities have experienced considerably more erosion of pur-
chasing power than has the general consumer. Although this is not sur pris-
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ing to insiders, the public has sorpe difficulty assim 1ating.thi-s fact. The
reason dics in the composition of the institutional market basket which dif-
fers substantially from the purchases of the average family. The absence of S

- an official and credible measure of. inflation in higher' education makes it

difficult to argue thig point convincingly. _ :

Furthermore, ‘the lack of an instijutional price index has affected ad-.
“versely the design of State and Fedeyal policy for higher education. Among -
other things, the upderéstimatioh of inflation has tepded to lead to under-
financing. It is only recently that State and Federal agencies have begun.:. .
to realize that despite ever-increaing appropriations_and program eicpagi—
sion, little .improvement has beén/ made in the real resources expended per
-student. : ’ .

_ Dr. Halstead refers early in his study to some other path-breakiﬁg eﬂ?orts.'

- If anything, he undetstates the urgency that has been manifesting itself all

around. Diiring the last 2 yegrs alone, a wealth of unpuplished work has
been done by college adminstrators in connection with budget and long

range planning, and by graduate students in more theoretical studies. State
planning and coordinating/agencies also have done extensive professional ’

_ work in trying to come to grips with the problem of inflation. in higher

ed'ucation.n _ o ‘ :

_ Those of us who have/toiled in this. particular vineyard share a sort of -
double visién. On the onf hand, we are pleased that others around us have
taken up the challenge gnd are pushing forward both the methodology and o
our understanding of h¢w inflation has been affecting higher education. At :.
the same time, we are ftruck by a common sense of disappointment at the:
transient and ‘unofficial character of most of these independent efforts.’
Some public policymakers have criticized sharply the higher education com-
munity for not producing enough useful information that would help to
formulate appropriate public policy. Maybe the Halstead study. can help .

" convince these indiyjduals that the measurement of higher education infla-

tion is an i_mp_ortar?t\:enough task for ongoing,:pérmanent, and official mon- -
itoring by a public agency. The time for ad hoc studies is surely past—the
‘moment for implementing the recommeridations made by the National
Commission on the Financing of Postsécondary Education is at hand. If Dr.

Halstead’s effort can speed this action it will have served higher education
well. . ‘ o '

8 .

HANS H. JENNY .
Vice President for Finance.and Business

.- The College of }Wooster

Wooster, Ohin : . s
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Pnce ch'mqe&kare 1mporta11t to both producers and consumers, in higher
“education, Produccrshcollegcs and universities—seek to maintain program
levels and quality by adjusting their expenditures to keep pace with price
changes. Student consumers are concerned. with' adequately financing their
education basc d on expected. tuitiort and boatd and room charges. The -
importance of price changes has long been recognized by educators to the
éxtent that sevoral efforts h'u’e been made to complle price data in index
form.! These Cdmpllatlons »were usually made as a one-time effort by
mdmduals with_limited resources. Past studies have made little attempt
“to _(.or;sxstcntl)v report pricé-index information that could be relied upon‘
with' confidence by the-higher education commuynity. The purpose of -
study and its succeeding editidns is to report higher education price inf r\-
mation on a co,ztmi)\;nq basis until a-more formal effort m “this direction 15\
1n1t1atg;i by the Federal Goxemmcnt or by interested private organizations.

The author is indebted to a ‘number of orqamzatxons that made avaxlable
'data csscntlal to the éﬁornpletlon of this study. In particular, I would like
* _ to recognize the conmbut}cms of the Amencan Association of *College and

University Professors, - thc Boeckh D1v151on of the American. Appraisal

Company, the Bureau of Economic "\n”zlyms the Bureau of Labor StatlStICS,

the National Center for \Educdtional Statistics, the NationaP Scxence Foun-

“dation, and the Unijversi y.of Wisconsin System. The author also wishes'to

thank Dr.. C}'/ﬁhard Wiymnn whose careful crmque of 4 draft of this-dtudy -
o resulted In many 1mp10ve1 ents

1For an early survey of prlce mdex compllatlons see William Wasserman,
Education, Price and Quaiitit Indexes, Syracuse Umvers1ty Press, S@racuse, “New
York, 1963, pp. L10-127.. N
For twa recent. mdex compi atiops see June ONell., Resourae Use ‘in. Higher,
" Education, Camegle Commission on Higher Education, Berkeley,. Calif.,, - 1971
(Appéndix B: “Price Inflexes for™ Instructional Operatmg Expertdltures”) and
G. Richard Wynn, Inflation_Indicators in Libéral Arts Gplleges, this is «available
froin Xerox University Mierofilins. (Order No. 75-1399), P.O. Box 1307, Ann
, Arbor, Mich. 481Q6,. See also “Inflation in the Higher Education Industry
Profcsszonal File, Vol. 6, Né. 1, January 1975, National Association of College and’
University Business Officers, One Dupont Clrcle, Washington, D.C, 20036. o
The Burean of Economic Analysis prepares, but does not publish, a. “deﬂator ’
for private higher education and research.”
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'T&e Uses and leltatnons of L .
Prlce lndexes ' g :

A price index series measures the effects of -price change, and price:
chzmge only, on a fixed group of consumer items. The change in price
index values from year to year may be mterpreted as the change in resources .
e requlred to. offset the effects of. inflation in buying the same kinds and
“amounts of gogds and services previously purchased. For ‘cxample, if the |
. index series shows a yearly price increase of 6.5 percent, expenditures of -
‘$1 million in the first year must be increased by an addmonal $85,( 000
in- the sec‘ond year to purchase the same resources. :
A price index, if compiled and pubhshed vegularly, serves many useful-
- functions. Most importantly, index values may be projected to estimate the *
\ = degree of change in-espenditure levels that will be necessitated by any
' anticipated price changes. The projected indexes are used to inflate expected =
“real resource” needs to equal requircd actual dollar future funding require-

] “ ments. For example, "kuppose thpt on the basis of a’ trend in price index
R " values, college' and university o}zﬁcmls conclude that faculty salaries: and" '
the cost of supplies, materials, ahd other education inputs will increase
by about 6 percent for the next 3Xears This information permits persua-. .
sive argument for across-the:board increases in' State appropriations’ of

. at least 6 Percent per year to provide equivalent (constant dollar) fixed in-
‘puts to the educational process. Of course other effects, such as change in.
enroliment, a need to purchase new types'of equipment, and the addition of .
programs, also would have to.be considered in arriving at’estimateseof total
e\:pendlture requirements. Flowever, it is helpful for budget officers to know -

. ‘what inctease in education expenditures is necessary merely 0. offset mfla- .

-+ tion .n buying the resources used in previous years. B,

- - Past Pxpendltu‘req may be compared with moveraents in a price ‘index

- to ascertain whether expenditures have kept pace with price level changes.

For .example, suppose that during the past 5 years current opgratiug
’ expendltures pér full-time-equivalent (FT E) student.in a State’ public

hlghex "eclucation systern increased by 4 percent each year but a rele- -
o “Srvant “education price - mdex mcreased 6 ¢ percent. Since the mdex is
Sy ) desu;ncd to ‘measure the overall p«lce change in rcpresentatlvc inputs . of |

s fixed quantity and quality, thtis c:pmparlson suggests that a. decline has\

~otcurred.in t}1e~raﬂo%f educatibn inputs to students. This may have caused }

! kome detcrlpratlon in-the quality. of educatlon bemg promded curtailed o -

" . certain programs; necessitated greater operating efﬁmency, or caused some

_ combination of these actions which awolld - ]E‘)erml’t lower ‘unit operating

*expenditures. In any case the index will havé served to indicate.a disparity -

; bom;‘en increases m prices and in exponchtures, the. mgmf ficance of which
warrants investigation. = - .

N Similarly, price indexes may be used to deﬂate dollar incomes to identify.

. . thI‘ldS in fundlug from- dlﬁ'crent surces in tcrms of - theu level of real.

ERIC, . = e |

e ©w - 1.
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pur(h'1s1ng DOV\(‘ Ior example, tuition. (harqes or State appropnatlons
..+ . used for- educational- and. general purposes. by collcges and - universities
may be d(*ﬂated by the-Higher hducatxon Price. Index (HEPI) to deter-
“mine_the extent_that income from these sources ‘has incréased. to offset
‘the effects of inflation on institiitional buying ‘power.% Furthermore spe- o
+ cialized | 1ere,vant subindexes may be used to deflate cither  incomes or
_expendituress’ used for partlcular ‘purposes. Thus, endowment income -
restricted for new hbrary volumes could be converted.to constant purchas- .
ing power by using the price Series for books-and periodicals. The new
’ acqulsltlon budget could be deflated in thé samie manner.
Price indexes are used as devices to prov1de for ‘automatic adJustmcnt
,fm administrative and <contractual® transactlons Escalator clauses in union
contracts have long been used to provide for Alrtomatic adjustments in

*

~wage ranges to match changes in the Consumer Price Index (CPI)~In.a
like ‘mantier, education price indexes or subindexes could be utilized to
account for fluctuatlons in purchasing power by making automatic adjust-
merits in State appropriations. to public colleges and universities or in
explaining or justifying increases in tuition at publlc or private mstltutlons -
Similar adjustments might also be made"in studcnt aid grants to offset
‘rising tuition charges :

e

In each of these uses the employment of -a fixed welght index fails

. to correct for (‘hanges in the scope and composition of the expenditures
estimate, whatever the cause. ‘The form of the index lolds constant afl

factors other than_ price change that might affect the level of expendltures

The mix:of mputs, ‘and rmphcltly the mix of programs, is held constant

by fixed weights corresponding to the _various categories of inputs' in the
base period. To.the extent that fa('uIty and researchers from year-to-year
use different pedagogy, analyses, mstrumeqts, equlpment. and materials; )

or employ different mixes of personnel to accomplish objectlves use of a

: fixed weight index fazls to price current actual practice. Also, the price

' index’ does not account for chqmges in the mix of students; e. g., an increase

over time in the proportion of- qiaduate to updergraduate studcnts and

" the associated - higher overall per-student - costs \xould not be leﬂectcd by
- a price index series. :

'

*Another characterlstlc of .a price index'is that it reflects a pattern of
_consumption f6t a group of consumers and not the individual. Also, price

indexes are slow to respond to changes in the consumer’s pattern of con-
K3 o “ :

2For an example of this type of analysis involving per-student income ‘in actual |
"and constant Hollars from five sources (student tuition and fees, Federal Governinent
appropriations, State ;ind lécal government appropmatrons, endowment income, and
. private’ gifts);” by control and type of institution, for academic .years 1965-66
- through 197172, see D. Kent Halstead, Statewide Planning in Higher Education,-
U.S. Department of Health, Education, and Welfare, Office of Education,  U.S. :
Government Printing Office, Washmgton, D.C, 1974 (Appendxx G, “College and N
University Financial- Data”). ! .

PAruntext provide by exic Il
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sumptlon These characteristies minke price indexes least valuable to
individual consumers whose  buying patterns differ markedly from the
"norm and for those sonsurnters who frequently alter what thcy purchase
in rcsponsc to changing nceds and tastes. 7]
To keep these limitations in mind, it is hclpful to” describe the index
“series as a “fixed-input price index.” Remembmmq this description further
directs attention away from outputs and productivity changes which are
not considered unless reflec ted in production-costs - or. transaction prices.
The mdst common misuse of price indexes is to apply them to data or
mtu:).lrous they werc.not designed to cover. The real need in many instances
~to convert’ dctual or current-dollar figures to a constant-dollar basis and.
the easy mathematical operation‘involved tempts mary persons upfamiliar
| with price iudexes to sclect any available index for that purpose. They
may rationalize their. choice in the mistaken belief that prices of all items
move more or less uniformly in the economy. Such is 1ot the case, how-
\v cver, with the many goods and servicgs in ‘our cconomy stiowing. consid-
- crable - variability in price patterns.- Thus, an mdcx or subindex designed
to .measure the overall price ¢hange in-a given grouping of ’ items cannot
be applicd wmdiseriminately to- other groupings. As a casc in-point, .the
readily available Consumer Price Index (CPI) is often employed in thc
. ficld of education without justification to convert per stucent (“q)(-ndrtures
© from an actual to.a constant-dollar basis. The goods and services priced
‘ by the CPI are those purchased by’ families of city wage earners and
‘salaried clerical workers and differ - fund'un(-ntall) from a schedule of
" mputs for an education price index. The bulk of cducation ,pur('hascs is
for pvrsonn(l services . of Faculty, wlicie price - (salary) increases, until
_ recently, have been greater than in classes of commodities r(-pr('scntcd
hL'l\ll) in the overall Consumer Price Iu(lc\.k Thus, application -of the s
CCPI in this totqllv irrelevant fashion results ift erroncous and mlslm(lmg
“data. - ‘ _ “'- ' -

It is extremely difficult to (l('\('lop a true l)XlL(‘ index for any given set
of inputs. The persisten*. and nearly 1rrcsolvable problem s that of elim-
matmg; the effect on prices of qualrt) changes in the commoditics and
services” pur(,hasc «wl. Not only docs this conceptual 1)robl(-m exist,” but™ as
importantly, for pricing the’ pur(hascs of academic ifstitutions there are
limitations arising from an madvquatc data basc. In particular, few institu-
tions report expenditures by nbject classification, data essential for accurate
\\clqhtmq of index item: mthon(-s. Notmthstanqu these difficultics, the
- price mdexes and price trends presented in this study prowde useful
statistical” tools for .11c11l'1tmq ‘constant purchasing power dollars” in..
the r(-spc-('tw(-drms reported. Specifically designed for higher education,
the indexes are far supcrior to substitute proxy indexes such as the Con-
sumner Price Index or the gross national product (GNP) cxplmt deflator
“which are mt(-ndf‘(l for (‘utucly different’ purposes. ) LT
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Expenditure Groupmg for
Pricing Purposes '

. For institutional ‘purchases, reference to the organization of collegé and
university expenditures shown in the followi ing table assists in understanqu :
how ‘academic ac tnmts haye been’ grouped for pfic mg purposes.

[

Organlzatron of College and Umversrty ExpendltureS'

1972-73 | | i
, : : y ’ L . (Amount in millions)
CURRENT FUND EXPENDITURES ............ e, e DU U .. $27.947
Educational and general .. ...... . e e oo e
*General administration and student services.............. e ISR ) § S
nstruction and. departmental résearch............ . o s 9241
*Extension and public servrce ........ e e e (70 -
YLibraries .. ... J S P UL U UL L ) |
*Plant maintenance’ and offeration . . .... e L e Do 2,140
*Orgafiized activities of educational deparlments ......... P U Lo 791
Sponsored research! ... L e FTUTUURUIN S 2,394
*chernment sponsored programs for students.....’ .............. e DU 1,283
Studentard T TR 1,322
Major public service programs (hcspltals, federally funded R&D centers) 7
Augiliary enterprises . .... ., ..... T R S o . 3%

. PLANT -‘FUND EXPENDITURES ((((((( P e e 4 4,645
Land ... RIS NP e I e SV
Buildings. ............ ... S e N U 2,827
Equipmentz. . . .. T el U T [ D 1,640 -

*Expenditure categories which in total are priced by the- Higher Education Price Index (HEPI).

Y includes $555 million. spent for separately budgeted research perfcrmed by research insti-
tutes, bureaus, and agricuftural experiment stations. ) :
2 Includes $679 million current fund expendrtures for equrpment

Source; Paul F. Mertins ‘and Norfan J. Brandt Flnancial Statistics of Instrtutrons of Htgher
Education, Current Funds Revenues and Expenditures, 1972-73, LS, Departmtent of Health, Edu-
cation, and AWe,Jfare,‘Office of ‘Education, U.S. Government Printing Ofﬁce, Washington, D.C., 1975.

I3

r 0 r
The. varied nature, of thoso activities and the need for drstmctne prrce R
information in certain key areas suggest ther need for separate pricing in
at least three dnrsrons—«z’ducatzonal and general cutyent operations, spon-
sored research (R&D) and plant fund expcndltureb The purchasing

. value over time. of student aid may be determmed by the price indexes
for the student consumer. No attempt has been made here to price institu- .

tional. expenditures for major public setvice programs or’ for auulzaryv

enterprises because of their secondary role and because they are genera]ly'
self-supporting; l.e., charges are set equal to costs -

Of greatest 1mportance to institutions are price trends affecting educa-
tional and general current operations; i.e., instruction and departmental
research, library;” gcncral administration, student services, sporsored pro-

& grams for studcnts actwmes of educatronal departments and physical

3
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plant operation and maintenance. ‘Goods;and‘seyrvices-purchased' by colleges -

" and universities for these operations—mainly faculty teaching and research, .
administration; secretarial and clerical services,'fringe benefits, supplies

* and materials, equipment; utilities,”books; comIuTiCation; -ant —
cessing—are priced independently and.in composite form “as a Higher | '
Education Price Index (HEPI). In calculating the index, price changes
for the various ifems are averaged together with weights which represent
their relative importance in the spending of all colleges and universities in
1971-72. Index numbers are computed on the base 1966-67 = 100.

_/( second index. reports price trends, affecting’ sponsored. research }ana
development activitics at  universities. Items purchased. by ‘academic R&D.

- expenditures and_ priced by the index include the réscarch services of
professibnal and nonprofessional personnel, fringe benefits, supplies and
materials, equipment, data processing, transportation, and other. services
which can be directly related and charged as current costs to research
projects, Overhead charges or indirect costs are exgluded from the price

. index framework because of data limitations. Sy
. A third price index for institutions reports prices for building construc-
tion and equipméri’t purchased through expenditures cf plant funds. The -

. .price series for new construction is compiled by the Boeckh Division of.
" the American Appraisal -Company-and is based on a detailed bill of quan-
tities of material atid.labor required for constructing apartments, hotels,
and office- buildings with allowances for contractors’ overhead and profit.

o Tor students, ‘price’trénd’s“'_fc;r tuition and board and room are reported

- in total and separately by type and control of institution attended.

. Because of considerable confusion regarding the nature and appropriate °
uses of ‘price indexes, readers are encouraged to review the material in -
chapter [ on price index theory and computation ‘before utilizing - the

data presented in“clmpter,s IT through V.- -~ : ' ’

©

-~ Taxonomy of Higher Education =~ o
Price Data ‘ SRR A o

This study reports. price trends affecting a' number of acti\;i_ties of Amer-

_ ican colleges and universities as well as price trends in institutional chargés

_ to students. The taxonomy of “price indexes and price trends presénted
15 outlined ‘beélow. The price ddta are suminarizéd in table’1 ‘and graph=—""
ically illustrated in figure 1. - : o ’

Y Ton 0 v

PRICE INDEXES OF PURCHASES BY INSTITUTIONS |

o Price Index of Goods and Services Purchased by Colleges and Univer-
sities Through Current Fund Educational and General Expenditures

A

e




cation Price Index)

o

e Price Index of Goods and Services Purchased by Universiti€s Through

.Current Direct Expenditures for Sponsored Cl{}em'ﬁ and Develop-
ment (Abbreviated R&DPI for Pesearch and DeVelopment Price Index) " -

HEPI and R&DPI compcneqt subindexes:

. \—’/"/
* PERSONNEL COMPENSATION o o S
10 Professional salaries - .
1.1 Faculty ¢ o

1.2 Resgarch associates** : ’ ‘ o e
1.3 Graduate.assistants . g o

- 1.4 Other professional, nondoctoral**

1.5 Extension anid public service personnel*

1.6 Admipistration and ‘institutional serv:ves personnel*

1.7 lerary personnel* .

2.0 Nonprofess»onal wages and salanes
2.1 Technicians o .
~2:2 Craftsmen : , s
+ 2.3 Clerical : . ’
2.4 Students .,
2.5 Service*
S 2.6 Operators and faborers* -

. 30Fr|nge benefts

CONTRACTED SERVICES SUPPLJES AND EQUIPMENT .- o T s

4.0 Servtces :
4.1 Data processing and equnpment rental

4.2 Communication .. . . s . : -

.4 3 Transportation ST e . - BRI
4.4 Printing and duplication . . : :
4.5 Miscellaneous services . ‘ .

- 4.6 Consultants and other professtonal** - ) v ° )

50 Suppiies angd-materials

6.0 Equ:pment (current fund expendltures only) . ‘
70 ‘Books and periodicals* : o . “
8.0 Utilities® ~ ‘

"Subindex used for R&DPI only.

o Price Index\ of Bmldmg Construction and Equlpment Purchased. by
Colleges and Universities Through Plant Fund Expendxtures
Subindexes: : :

New construction
Equz[)ment

e £
ERIC ™ %" . |

LI AN . : A I N e

*Subindéx used for HEPI only. . P I - B
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PRICE DATA AND P‘RICE INDEXES OF PURCHASES BY STUDENTS

* Price Index’ of Resxdent Undergraduate Student Tumon—-l’ubhc/
Private Institutions v . . :
"(Abbreviated TPI for Tuition Price Index)
Amount and index of student tuition, room and board chartzcs )
Amount and'index of resident undergraduate student tuition
Amount and index of room and board charges (7-day basis)

Note-~These three-price series: are presented’ separately for the three

types of 1nst1tut10ns—-~umvcl51t), +=year college, '1ncl 2-year collegewm

~bath the pubhc‘ and pnmte scctms
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Figure 1. _ L .o - , ,
—Comparison of trends in price change in higher education P
current operations, research and development, building :
construction, equipment, student tuition; and room
- and board charges, with the Consumer Pricé .~ .
Index, fiscal years 1961-74. .

-
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" Note——The vertical axis is expressed on a ratio or logarithmic scale; i.e., equa! vertical
IV . .distances reflact equal proportional (as disting_uished from absolute) changes. :
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CHAPTER [T aiy "_"
'INDEX.NUMBER THEORY;'
AND COMPUTATION

DAY

Prices can-be measured either in units fixed at the point at which trans- -

actions- take place or in terms of the.utility or satisfaction’ the consumer
expects to derive from his purchase. The first approach reports the ‘prices
" of goods and services as per contract between the buyer and seller since this

_is the only point at Wthh the value of purchases is settled and measure- .

able. A pure price index follows this techmque in r. porting the changes in
prices of. a fixed group of goods and services of constant quality. The second.
approach attempts to report as a lower prlce any increase in consumer
- satisfaction brought alout by improvements in product quality. The idea is
to. substitute a measure of benefit for the item unit in which the transaction

‘was-made. Thus, tires, for example, ,}c;uld be ‘priced on a cost-per-mile

 basis rather than the. price per tire. A ¢ st index-uses this approach in re-
portmg the. change in- total money expen&xture a consumer must, make to
maintain a constant level of utility from thé purchase of a group of prod-
ucts. Shifts. are made in the quantltles purbhased so as to mamtam the
constant utility level most economically in each perlod ) :

- While these abbrev1ated descriptions appear simple,” the concepts in-
volved are not and require -explanation. Further, if the measurements are
to be used properly, the distinctions between them must be accurately un-
. derstood. The distinction requiring greatest cIarxﬁcatlon is that dealmg

- with quality changes—a pervasive probleni in measuring economic phe-
nomena. ° - ) ' -

" General Concepts

oa'

An index number theasures.changes in prices, wages, employment, et - .

cetera by showing the percentage variation from an arbitrary standard, usu-

- ‘ally 100, represcnting the sta*us at some earli€r time. A- price index mea-, .

" sures the average change in prive of goods and services purchased by a par-

“ticular group of consumers. The ampunt and quality of the selected com-
maodities that comprxse the market basket bemg mdexed must remain, con-. -

11
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stant so that only the ¢ffects of price changes are T

sure of the purchasing value of moncy!

For ‘pdnshmc\rs,}@éoth the quantity and the quality of ite_m,svl')ur(.:'hased, as
well as the amount spent on each, tenid to change. Goods -once included in-.
the budget may no longer be needed. Iterns not previously in existence may

" have been ixddcq. Some itéms may be sixbst‘ituted for others. Changes of thiis
. %ind must. have no cffect on price index valucs. When new products ate

introduced and old ones dropped, the discontinuity is overcome within lim-
its by factoring out the price differences due to the substitution. Tlis pro-
cedute called “linking” is explained on pages 18-20 of this chapter. Prod-
ucts are also continually. redesigned to médify or improve -their- quality, A
price index reports such changes only if ‘higher producer costs ot, pgoduct

prices hetween the old and the new improved product versions. , " - #

" Tt is sometitnes difficult to accept the fact that a price index does not”

take into account changes in product quality and in consumer satisfaction ,
other than those measured as a divectly related increase in market price or
praduction cost. But there is no statistically reliable way at pms’ent to inea- .
sure a person’s needs or the degree to which these needs aré satisfied by

‘partiduiar goods or services. Fconomic welfare, and in our casé educational

welfare, as a measurable idea, must. currently be restricted to reporting the
amount of goods and services purchased per capita, with the implication

_that the more purchased the better off the individual. Without 1 means of

" -measuring the valuc or returnfnn_ﬂducationalpiu‘chases, it is impossible to

*ERIC
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- requirements of families baseé

estimate, as is- required for pricing, what constitute equivalent educational

returns or outputs over time. Consequently. if intangible utility considera-

tions were introduced, it would inject a wide-clement of subjective judg-

ment that would destroy the useful economic analysis the price‘index now
) s . - .

provides.

..~ There are, of course, certain instances where product value or utility-
sl b8 measured and taken -into consideration by the benefit conscious

consutner. Under very limited conditions.an a-tt_émp't may _bé made to meca-
sure the change in money ekpenditure a consumer must make to maintain
a constant level of satisfaction. Such a measurement, generally .‘callcc‘l‘\a
cost index, usually involves only.a single product or narrow group of prod-
ucts.! A co§tv index fof more sophisticated cbiﬁputdrs, for '_example,fWQu__ld

1 An cxample of a subjectively estimated: “cost” type index is -the poverty index
prepared by the Bureau-wof the Census. This index, Which focuses:on the U.S:
Department of Agriculture's Fconomy Food Plan, reflects the different consumption

sd on their size and composition, sex and age of the-
family head, and farm or nonfarm residéncy. See U.S. Department of Commerce,
Bureau of the Census, Revision in Puverty Staliklic;} 1959 to"1968. Current Popula-:

lation Reports, Special: Studies, Series T-23, No: 28, Washington, D.C., Aug.

12, 1969, |

L

o

=

fiected. Under these -
o ede o w L . . S Lo . X
restrictive conditions, the price index (in actuality 1ts reciprocal). is'a mea- -

. . N oo o v - . s
prices are involved; improvements that cannot-be measured in"dollars and - 772
cents are ignored. The price differential of a ¢uality improvement is deter- .
" mined by comparing at a ¢ommon moment in - tiriie the relative’ market




‘ report the decrease in unit data, pxocessmq costs fol a serics of im proved
models, whereas a price index would report only changes in ‘price for -a
given computer, If new insulated jackets are warmer, a cost .index mea-

'_ sures changes in prlce for a fixed number of” ‘warnith units, while a price

“of many values the consumer seeks and- pays for, and for most qoods and
services even such limited benefit-measurements are not possible. -

%A special mrcumstmce is the- prlcmq of new bu1ldm9; construction, The

* pricing a fixed list of labor and material Jinputs: However, néw materials
and assembly techniqueshave improved construction efficiency over the
years-—a type of input quality change. These improvemerits in productlv1ty
are taken into account by pricing inputs per unit-of completed or in-place
construction. This toplc is discussed in some dctall in chaptex 1V, pages

- 95-97. : .

More extended treatment of- index thcory 1s provlded by the blbhograph-
ical references. In particular, the Buredu of Tabor Statistics’ Hdndbook of
“Methods, Wasserman’ S Education Price -and Quantzty Indexes,.and the

- very informative altﬂ*k’s in the Zblontlzly Labor Residio are recommended
for mmal rcaqu . e :

" The Problem of Quallty
o Changes

of true price change only b) compalmg prices for*the sume goods available

some qoods has changed, or some new prpducts have been substituted for
.’old ones, these c}ganqes should be reflected in a price indeéx only when it
. results in'a pqlc '
“any group of,szoods and services cannot long be kept c‘omtmt for the qual-

. s a continuing ‘unavoidable problem in computmg‘ a-pure (fixed input)
‘price index of how to préperly account fm the changing c‘haracterlstlcs of
.the inputs bunq priced.- + = - i

The first rule is: Changes in quality should. be measured by the differ-

,quality, ‘or, if both qualmes continue to be produced sxmultaneously,
by the difference in their prices. This addéd« cost of product improve-

. mentis con51dered an output mcrease andcg,s not counted asa prlcc increase.
,  Asan example, suppose the single new feature of a given typewriter model

=Y

. K A . o b
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index reports the change in price for a specific jacket. While these cost/ -
. fixed- benefit ratios are of great value to the consumer, they report only one

. intention is to establish the cost of a completed hypothetical - structure by -

In the snmplest sense, it is possible to obtam an unariibiguéus measure -

in the’ current year as thev existed in the basc year. When the. quality of
,bhqnﬁe forthe base year goods, It is a fact, however: that _

ity and ‘design of the products are changed from time to «time: Thus, there - -

In practice, this accounting is acd‘omphshcd by appllcatlon of two rules,”

", ence in prpduction costs (mcludmg proﬁt) from units of .unchanged' .

: ! "xs ah automatic carriage rcturn This quality 1mpx‘ovement must be assessed -

4




by the additional cost it involves, independently of qriy change in the posted
price of the typkwriter. The additibnaf cost Is'coupted as a change in out- .
put. If the price in th(fy'-ear in"question has changed by a different amount
than the cost of the improvement, the_differerice would constitute a true ..

‘price change. The price may be lower if “typewriter. mar{uchtur.gr's" are tak-
ing the occasion to.pass onto the consumer the savings in costs achieved RN

~through productivity increases. It may be higher if prices are being affected '
by inflationary forces. S C e
" Products may also be improved in quality in ivays that do not involve the
producer in higher costs. In these instances the rule for price index compila- - -

tion is: Changes in quality or character resulting- from a new discov-
ery that does not involve higher production costs are outside the scope
of measurement and must be disregarded, like a change in style or taste.

SN Such cost-free changes must be left out of account for the- tneasurement

' ‘of both the change in_‘oou-tput.and the ‘change in prices. As an example,

, suppose through medical advancement 4 high-potency aspirin is developed

. ..where half the previous dosage at half the price 1s believed to -be _Llnlst as

“effective as a formler whole.pill. For those interested in cost benefits, this- *

- improyement in efficiency would likely be Considered a. cost decline of 50 .
percent. Such an‘approach is appealing, as it more clearly corresponds .to
what most people probably believe is meant by quality. But it is an ap-- .-
proach that must be rejected in price-index’ compilation since it is not .

" consistently measurable. ‘Subjective: judgment of consumer satisfaction or )
the consequences of scientific advancements without relatedincreases in ~

- product costs cannot be -introduced. into price-index compilation. From' a

_ pure price-index standpoint, in our ‘example;. aspirin’.productior has been s
cut in half and prices have remained ?gnstaqt." IR )

~.To illustrate how i'ntar.\gible"improvements occurring in higher edu- -

cation are ireated in index compilation, consider faculty se}*v,icés. It is
évident that over the years tifé acquisition of more knowledge has ‘in-

g increased. the level and scope of instructed content.~Ipstitutions may well;

s« . pay faculty more for this improvement -in their ‘service's, or because ‘more-

' " of them hold Ph.Ds or are, -on the average; older :and morevécpcfi-‘

‘enced,. or that they are working longer hours.? If .improvements of this

typeshave ocgurred and.are -recognized i cou:t\rrf-sicts__fdrnfacult‘y services

*The proportion of dnctoratc:c_legr.et‘,s among college faculty has rc;cently declined.
In 196869 the percent’ of faculty holding a Ph. D,, Ed. I, or other doctorate
(except medical and other professioral) at universitics wan 56.3 percent; in 1972-73 .
it 'was 49:6 percent. At 4-year collegés the decline was from 428 percent to 39.9 ¢ .

_.percent. This modest change has probably had little influence, on faculty quality:
and hence on salary levels. During the same period the amount of ‘time faculty
members spend- in-the classroom has gncreased with 424 percent of university _
faculty reporting they spént 9 or moré hours in class per week in 1972-73- compared
to 34.9 percent reporting this #nount in 1969, For #=ycar colleges the percentages >
were . 67.2 percent in 1972-73 and 64.3 in- 1968-69. Source: Alan E. Bdyer, N
Teaching Faculty in Academe: 197273, Research Report, Vol. 8, No. 2, 1973 and
College and University Faculty: A Statistical Descriptién, Research Report, Vol. 5, - - . ‘
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' ;) (e.g. fﬁ! a given a(‘ademlc rank, /requlrements for more teac]ung experx-
¢ “enee, postdoctora] stucly, additional instructional, load etc)) with’ added
. compensation, such differences in salary- represent ‘an additional cost
-for expected better quality or e:\tended faculty service and must not be con-
snclered a“price increase. However, rio srgmﬁcant contractual changes of !
this nature haye been observed. ‘ et

/ Changes in price pald for improved faculty quality also cannot be mea-

suregd, by associated increases in pfoduction (teacher-education) Costs. Tul-'
tion and fees charged prospeczi faculty graduate students are not pro-
gressively raised eachl year to cover the added expenses of improvements n | :
education prov1ded Fach yeaf’s etlucation offering is the best availabler at
~ the time. New faculty are more costly to educate because of rising costs of
the-education process per se, riot because of greater-effort to produce better
teacher products. Golleges and universities consistently” attempt to provide
prospective teachers and all students the best education p0551ble within
the llmlts of institutional resources. ¢ .

" We cannot directly measure the satisfaction an: mstltutlonal consumer
‘gains. from the purchase of faculty services. of varying quality. Without such ‘
‘a measure, ‘and’in the abserice of detaildd contractual provisions stlpulatmg' v

: faculty segwce expectations, it is impossible to determine what component. .
of salary increases is being paid’ for expected better services, Colleges have -
no opportu'vl_ty to buy “last yea:’s” fawtty -and compare side-by-side with
current rhodels” for pricing purposes. Each year’s new {aculty entefs the
labor. market' qualxﬁed by current. education practxce, and representing the )

" best: ('and only) available teaching and reseaich service forshire. They are. -
“paid” accordlng to supply ahd demand—not improved qualrty {Faculty
salar{ increases are generally in response to increases:in productivity in

~ other sectors of the economy which force colleges.and universities to keep

" . pace in order to remain competmve in the labor market) =~ .. - SR

~

- In dealing with faculty servxces, the \honquantrtatlve Aspects ‘of quahty
change consumer (institutional) satisfaction, and production costs prevent

- any measurement of” prices ‘for index purposes bther than i in"the unadjusted,
units in which the transaction takes place; i.e., sdlary pard fara contracted
.period of sérvice, While there is no-stahdardizéd basket of faculty services-

- ~whrch is determined solely on eclucatlonaﬂl grounds, facu]ty services are ¢on-

‘sistently the be.st (and" ‘only) quality. available for hire at. anyh\glven time .
anid: from thlS standpomt represent a’ relatively congtant state-of-the-art D

'from year to year . S 2
: : ) o T N ' o <
l 5 - . )
‘ ) E §
' .»Formulas and Gomputatlon L - Yo
" . The ed qnput mdex numbers complled in t}ns study are calculated by ’ al
c Laspeyres-type formula- genefally referred to - as a welghted average o‘f) - :

price relatives. The forrpula and its apphcatlon can "best be explamed in

3




.terms of a simple concrete example. Assume 'that a price (sub)index'is to -
" be constricted for three .items—writing paper, pencils, and®envelopes.. (A
~  price subindex for office supplies could be based on “rrice changes in a’
" *s _sampld of three vuch items or inputs.selected to represent all office sfip-
... - plies.)-These items and the prices in {)?fo}ks 0, t, and 2 are as follows:

| Uit prics in perod "

Cemst .o Unit Ohase) 1 v 2

S F Wriling paper. o . Ream  $200 $250°  $2.80
o L Pendils e g ... Dozen .22 29 .33
_ Envelopes. . ; : .

e e e ; S -

e

- .. expressed as a percent of its jprice during the base period. If period O it
e taken as the base, the price relatives for writing paper would-be 100 fer
period 0 and 125 for period 1, since.$2.50 is 125 percent of $2. _Th’e price

relatives for all three. items are: -
A A " " ‘

o

N © " Prics rolalives 9 in perod
Rl dems 0 ] 3
Writing gy~ LCI00. 0 15 MO0e

. -~ Pencils...c .. U 5 100 1130 150
C LEnvelopes ... P PRI U L0 1o 1o 120,

e e e

e : o . , R ~ A
o "I‘.He‘pl{rpoSc of a price index is to-measure the average price change in a
giﬁOlup*pf items. Since these three iteras do_not represent equal importance

_ in the éxpenditure patterns df the. buyer, a weighted average must be used.

A The weights should reflect the relative importance of each item affecting

» the overall price change for all items. The importance of an item fov prige-n,

indey purposes is- indicated by the ‘dollar expenditure for the itém during

the base period expressed as a percent of total budget expenditures for. all.

M . . . 1 o " .. o . PR . . . N
A + itents being priced. In’a fixed-weight price index, these relative wveights are
- _ held constant. : S ' soe T

os

A7 by actualVuantities, becaude ic is, more feasible to deterinine spending pattern$
. reported Ly institutions than to collect purchase-quantity data. The index weights
i are derived by deterniining stable relationships for.selected ghods and service’ items
ameilg average institutional expendjtures, The assignment ‘of weigltts in this manner—
" makes it imnpossible to—identifly the physieal-quantities attachns e
" quantity weights therefore are only implicit in the index stractures 77

v : In pddition, it iy obviously neither feasible nor necessary fo include in.an index
i pomputation all items purchased by colleges @1id universities. As with the Consumer
Price Index, judgmént and common sense dre used to select a stratified sample which

©  gives proportioual representation to each class of items: c.g., supplics and materials,

and rrandom; sampling of “priceable” -items within cach class: elg. snaps,, paints,
writing paper, to he representative of ‘all items in the class. . - ®

. h Hve :

," lh . ,, ) " ' | "2'7:_ ) . | “ ] . .,o

N >

0. T e . e
. . .

The-price relative of aifi*item is its price during a current or given period - -

" 3°This @ tive method of weighting is employed in- this-study rather thaii weighting ~

trdex tems oo
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P o
Asanc I, say that the relevant dollar expendxtuxes durmg a typlcal
period g rme; as thv haw are as fallows:

x -

. o ' " Relative weights

o ,_F,,'A‘?,’,’?,S,_' e Dollarexpendnures (percent dlstnbutlon)

DT, T $3000 ' 075 <
........... 400 J-10

e . 600 15

Total $4,000 - "1.00

. I
' In .ombmmg the prxce Pelatnes of the three items in a partxcular year to
obtdin the subindex value for that year, the first item.is given a weight of
0.75\the second item, 0. 10 and the third item, 0.15.
- Thewgice subindex for office supplies is Lalculated in the following table

N

(First, theSpuice rclatlves are multiplied by their respective weights, and .

the arithmetic pre

f all items are added within each period. Then,

.the‘ index value is omamed for any period by dmdmg the sum of the .

. weighted price relatives for that period by the sam of the wexghts When

relative weights gre used, thls final step is not necessary- as these welghrs :

s

.sumtol())

E\ample calculatxon of price subindex for office supplies by the method

& of re‘atxve expendlturc weights of price relatlézes
(Period 0 = 00y ”
Price relatives Relahve ~2xpendjture Price relatives
‘ o inperied -, Welghts X weight
' I S I L2
ltems = " /Py /P2 : '
, (Fdi) . ~<Po|) ' Wi
e e e - x 100 -x 100 ) )
Paper... ... .. 125 140 0.75 9875 105
Pencils. ... .. e I 130 150 . 10 13.00 15
Envelopes. ........... .. 110 120 15, _16_§_Q 18
. ZaW =00 - T325 13
) ) v ) o ¢ )
Index values: For base period 100 o :
: . For period 1 123.25 h ’
Forperied2 -~ 138 '

The fomulm{er\a._;m.\ﬂﬁdﬁ&gallcula,ted by’ this method of a relative

© ‘weighted average for price relatm is-formula, for

Poi
17
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- an item in general-—ie., item i—the average price in the base period. (pe-
. riod 0) is designated at Poy, in period1as Py, and so on. The price relative
* for period 1 is designated TIZL 100, The subscripts o and n'in the formula

. of | . .
are used to designate the basc. period and' any given period, respectively. .

. ‘Thus, a given p"eriéd‘ price relz‘;tive for item i-would be" X 100,

Pol
g

Adjustments forQuality . . .
- Changes =~ . . ,' _. :

{AlthougH generally the same goods antl services are priced year after year,
it is necessary to provide a means for bridging over changes in detailed
" specifications 5o that only real price change will be measured." When ‘the
specifications of an existing commodity change, the new \price series result-
ing from the change is substitﬁted for the earlier series by direct comparison -
or by linking. If the specification change is minor and does not involve price .
setting factors, the: substitution is affected by direct ‘comparison and any’
reported price change between the old and the new specification is reflected
-in the index. If changes in specifications are major, and neither é'pfiée o
change occurred nor information can be obtained concerning the value of
the difference in specification, the substitution is made by linking and no
change is reflected in ﬂlg index. When differences are major and the value
.of the additional features is kﬁown, the linking -process is used to continue
the price ‘series, excluding the difference in price known to be a result of
the specification change. ‘ : ' -

These ‘three types of adjustments can best be explained by the following
. tabulations* s T B

Y . ¢

3

Tabuiation of Pr'ice-Chang'e“Computatidanal Methods s

L Direct*comparison: ‘
' - o Base °

e

. : .period  Period of'substitution’. Later periad
Reported price ................. $L83 $L94 DR W |
Price felative. ... ............. L. 818 - ‘ $LI0., 100
| | URXI0=190 g X100 =816
) Price index.. .. ... JURTPR S0 190 1190 X 87.6 .= 104.2
e ‘ o T I ~

4 Adapted “from: ‘Ethel D. Hbov;:r, “The CPI and Problems of ‘Quality ‘Chang'e,”‘
S- " Monthly Labor Review, Vol. 84; No. 11, November 1961, p. 1178.

g - -
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A Linking;'(fulldiﬁerencg in price bétween new item substituted for old 1tem due to quality change). E

P .

'Reportéd pﬁH‘ o
Olditem................... $5.00  $5.50

\ Newiteml........C.o. 8800 . §635
- Price relative L. $550 ‘

~. Pricevelative. ... .. ... ... .. .. | $5'00'x’100 =100 | %g%g x 100 = 1_'04.2

o Priceindex. ..., . a0 Mo L1100 x 1042 < 1146

i i
N T
i

“and price).

_ Reported price: - ' Lo L ‘\.
o OMitem. ... Lo, 88000 L \

Newitem............... e B00 o Mg
Value of guality difference ) L A \
© between old and new items... ..... 43035 L °
Price refative. .................. o ($4.00-50.35)
e ' 800 - $00
Price index..................... 1000 1217 1207, 1125 = 1369
v ’ . o 100

When the quality of an item remains f‘elaivively constant over time, price
*changes from one period to the next may be calculated. by direct comparison
(example 1): dividing the price fo%ﬂ\item'\,in the current period by the
¥ -price in the preceding pericd. A simple procedure, it has been used, whent
© required, for all subindexes in this report; , E -
Linking is the process'whereby the price of a“‘new ‘item'is tied to, the price .
of an.old item by factoring wut the price difference due to the change in .
quality involved, The .f'ull'fdiﬂere'nce“m(examplé 2) in price between. the .
- "two items purchased during the period of substitution is assumed to be due
to a quality change.5 By linking, this price change is not reported as an in--
crease in index value. The price of the new|item during- a later period
divided by its price during- the period of substitution is called a link rela~

5 The value of any product or service is a matter of supply and demand—demand

- determined in part by human needs, tastes, and jidgm nt. Consumers are often
. -ignorant of changes in product quality and are incénsistent in their evaluation of
worth, The price différential between two similar products may, or may not, accu-

3.;Linking: (difference,.inﬁ ;iri"dé"betwegq‘pew item s"ﬁ,bi;tituted for old !,tém due to changes in-both qualfi'y. '

x 100 = 1217 380 o 1001125

wa

rately reflect their. difference in quality.. In some i stanicés a sUperior product 18
introduced at a lower price than the one it replaces. Ghanges in price due to quality.
difference .can be determined only on the basis of the hdded iprocducer costs involved,

or, in the abserfce of added costs, by whatever valud the opcn market -attaches_to

such differences. As stated by Gilbert: “Real or imagined quality changes .that do

not involve a difference in costs for the producer canndt be brought within the scope

. » .of index number measurement.” (Miltori. Gilbu.t, “Quality, Changes and Index.
) Numbers: The Reply,” Monthly Labor Review, LXX3 V, Ma)‘r‘ 1962, pp. 544-545.).
- . @ o ® . \} : 19
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tive, ‘The price index for-the.later period is calculated by multiplying the =~
‘price index for the period of substitution. by the link relative. ¢ )

When the price differeuce between the two items is due to changes. in
both quality and in:price, the procedure in example 3 ‘applies. It involves
reducing the price of the new itern during the period of substitution by the
“estimated sprice value of the quali.t‘y difference.involved (as determined,
for example, by the added cost of producing the new item), then comp_a,ringh
the adjusted price of the newitem with t‘bc' price ofSthe old item during
. the previous period. ‘ ' -

" Estimating the price value of quality changes requires considerable infor-
mationn about both quantities purchased and “product specifications. The
amount of effort required to secure ‘this-data and the amouni of improve-

... ment that will 'acc’me’lto index validity are primary factors to con_sider in
‘deteiminiug. the extent” to which the -linking methodoldggy should be - - °

- employed, % ST e : ' ‘ )

Adjustments for Quantity e :
-Changes : : ' ‘

As the buying: habits of consumiers change they may purchase more of
certain goods andrservices and less of others.” A price index attempts tp hold
e guantity of all iteins under cousideration fived so that 6n1_y price changes *
are refleated”in index values, However, over an extended period of time
certain adjustments in it weights may be necessary if the index is to’

' ag‘.@urété]y _reflect the current consumption pattern.® When significant

" clhianges do occur in the composition of the market basket being priced,
linking may be mupl_dﬁy'ec_l to avoid disrupting the continuity of the 'index
series. However; these :-révisions should be held to an absolute minimum
_since "they result in an incqnsistency in the index series; i, two different ™
item mixes are presented which prévents their exclusive true price com-
parison over time, B o ' o

The most direct method of weighting the different items to be priced

for index purposes is by actual physical count. Only by weighting cach item -
by the amount or quantity purchased can the relationship, between the
. .« total cost of buying a given sct of goods and seryices be compared over times
‘Any oth,rm'e"wp‘ighti‘ng system, such as the use of relative Wei‘ghts based on

~« 81t should be noted, however, that in many instances carefully established weights
for official -indexes may not be varied for many yeats. For example, the weights . -
adopted in the 1932 and the 1967 revisions of the Consumer Price Index were -~ .
lield essentially constant for: more than a_decade. ‘The Bureau of, Labor Statistics
: reweights the 52 major item classifications of tlie GPI every 10 to 15 years, minor
- item c_'{nnp(mg:‘,m\;'.;q“v_(‘h'angod frequently to include new and modified products
and services. ¥s a 1):ra('ti(‘al matter, reweighting of the GPT has almost no appre-
ciable effect oy indlex values.”Error.is primarily cansed by 'inaccuracies in collecting

price informatiof, not in index weightsr C :

- ‘ . [ S
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T the budgct ploportmn expvnded for cach item, serves as a' proxy for phy51-
" cal counts. Use of the initial budget proportion for relative weighting in

subsequent years results in an mde*c number scries éxactly equlvalent to—+

“usirg fixed quantity’ welghts Later. period budqet proportlons must 7ot
- be substltuted for the initial relative weights since they reflect changes in
: prjce as'well as quantity chaxj};es. (In effect; this results in a double count-
ing type of error.) In the ‘tabulation - below, the index of price change
from period I to pLI‘lO.(l II based on total budget comparisons and ‘fixed
Pphysical quantity count is 1.4375. This accurate relative price change is’
also obtained by using fi fvecz' budget propornons (period I) of 0.25 and 0.75.
However, -when pcrlod o budget proportions are substituted, the derived
index of 1 4457 is in ¢rror. During periods of rising prices, use of variable
budget ‘proportlons m welghtmg results in an upward blas of index values.

’

Tabulatlon“ of D|fferent Welghtmg Methods B

PRICE CHANGE ONLY
Welghtlng based on flxed physical quantlty count:

/PERIOD | © PEROD.II .

Price Quantity Pricé AMQuéHtlt—yw“ .
MemA... $LOO 1. e
~ HemB.... " $1.00 "3 o . $1.50 3 )
" Total budget ' o Total bu.get-
$1.00 x 1 + $1.00 x 3 = $4.00 B $1.25 x 1+ $1.50'% 3 = §5.75
Total budget ratio period 2/period 1 = 3275 _. 14375 -
\ T $4,00
a - i 14
Weighting based on budget p.r(:portioris: Vo o . o
_ . PERIOD | - . pRID N
"Price .- ' Total ~ Budget Price . “Total  Budget
refative  Quarltity expenditure proportion  relative  Quantity expenditure proportion
item A.... $1.00 1 © 3102 0.25 $1.25 1 $1.25 0.2174
Iitem8.... ’$1.00 3 $2.00 5 $1.50 3 . §450 7826
: ‘ © 400 1.00 C T §85 - 10000
Index value {price relative X budget propdrtion) " index value based on-fixed (period, l)
o . . - budget proportions .
100 x 0.25 4-1.00 x 0.75 = 1,000 - 1.25 % 0.25 4 1,50 x 0.75 = 14375
N : T Index value based on variahle (period 11)
LI fo » . . budget proportions -
: » w0 . 125x02174+150x0?826—14457
: . (nverstated) '

S
i °

ERIC 7
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 PRICE AND QUANTITY CHANGE

_,__atmn.u__;_b, -

Price Total | Budget
relative  Quaritity expenditure proportion

MemA.. $125 - U sl oliA

. temB.... $Ls0 - 4. $6.00 8276
' 95 1000,
A ~ Budget” . Price Unknown ~ Relative

proportion = relative X .quantity ° quantity

temA... 0128 = 125 x 013792 020

itemB.... .8276 = 150 -x~ 55193 _ﬂ) "
S - 768985 - . 1.00
Index value based on fixed (period 1) budget praportions

1.25:% 0.25'+ 1.50 X' 0.75 = 1.4375 (understated)

b

o Index valye based on variable (period 11} budget proportions i
. ) 1.25 ¢ 0,1724 4- 1.50 x 0.8276 = 1.4569 {overstated) . . . N
° Index value based on relative quantity (period H) ' ™
1,25 % 0.20 4 1,57 % 0.80 = 1.4500 . .

The “continuous use of initial budget proportions for relative weighting -

* is accurate so long as the physical quantity,proportio'ns among items remain,
relatively constant. When there is a significant change in the buyer’s con-

. sumpfion pattern, an adjustment in’ weighting must be made. If propor-
tionately greater quantities of items with large price increases ‘are being
purchased, for example, continued:use of. initial'budget proportions will

) result in understated index: values.” This is because index values based on

" fixed weights do not reflect the increased importance that should be given
to pricé changes of items being bought in larger quantities. In the same
circumstances, if new budget proportior{s are substituted, index values will
be everstated because the price change of high inflation items will increase
their budget proportiens mor than the actual change in relative physical

) @ CQﬁﬁt. _ v . ) D ' .

venst o UG avoid these tknown errors, reweighting should be based only on rec- . -

‘ _o;gnizec}' changes in the -buyer’s consumption pattern; i, the buying of

proportionately greater or smaller quantities of different items. Under this |

approach, weights are equal to the new quantity mix. If these quantities are
< - not known; they can be calculated by dividing the known new budget pro-
portion by ‘the known price relative for each item. The lower calculations.
on' this page illustrate the procedure. Dividing ‘the known budget propor-

7 This example is selected because colleges and universities are, in fact, purchasing
proportionately more personnel services with highly winflationary rates -of salary
increase. In most instances the .opposite occurs, consumers shift away from ‘high -
price increase items. A fixed-weight-index then tends to overstate the overall price
level increase. N

. i
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. tions, 0.1724 for‘item A and 0.8276 for item B, by.the known pﬁrice relative.
* for e: MY J -

'

and $1.50, establishes the” dnknown quantities as,

-0.13792 ‘and 0,55193 respectively. These refative” quantity percentages “of

- 0.20 and 0.80 (corresponding of course to the purchase of 1"unit of item A
-and 4-units of item B) result in‘an index’yalue of 1.4500, intermediate be-

" tween the understated 1.4375 index valye based on fixed initial budget

" sation was 56.‘1 percent (from an index value of 88.7 to 138.4, see table -

-
<

©

@

How has the above theory. been applied in weighting thc indexes in this
study? In the case of the. Higher Education Price Index (IIEPI) the pro-
Portionof the educational and general budget expended by institutions for

personnel” compensation has gradually increased, suggesting thé need for. -
- weight revisions. In 1964—65, the proportion of the total educational and .

‘general budget(less sponsored research) spent.for personnel compensation
was 74 percent, with 26 percent expended for contracted services, supplies

spectively. It would be a simple matter.to’reweight the index based on the
new budget proportions, but, as explained, reweighting should only be per-
formed when the buyer’s consumption pattern changes. To determine to
- what extent the changing budget. propertions. represent-the purchase ‘of

- e

additional quantities 6f personnel services and. proportionately smaller

-and equipment. In®1971-72, the pcrcerftzgg&:s were 82 and 18 percent, re- .

. proportions and the overstated 1.4569 index value based on variable budget *
‘! proportions, . . S ' : St ’

quantities of contracted services, supplies,and equipment, it is necessary to

calculate the new relative physical quantities as previously explained.

_.For. the'1965~72 period.the relative price increase in personiiel ’com'pen-n‘ﬂ '

- II-1, 'page 31). The price of services,” supplies, and equipment increased
31.5 percent (from an index valug.of 95.5 to 125.6). Since the budget pro-’
» portions for 1965 and 1972 are known, it is a simple matter to calculate

8625 1060

the unkhown quantity changes as follows: % B
‘ ' Known Known Relative
Index item o 1964-65 . price _ - Known quantity! "
. o e .. budget' = relative x quantity! (percent)
Personnel éompensaiion..-|-... ......... ST S L. $074 = 1000 x 7400 A
Services, supplies and eqifipment.-. ... ... ... ..., .26 = 1000 X 2600 26
s . . : 100 . _ 1.0000 100
ST o Unknown
N S budget - - quantity! I )
‘-:Pe/rsrmnel compensation.... .. ... .. e §0.82 = 1560 x 5256 798 C
‘Services, supplies and equipment.................... 18 & L5 x 136 207

)

The term' “quantity” is uséd here to report change. in the. physical éoﬁs'umptioh pattérn
reiative to 1964--65 quantities implied by the 1964-65 expenditure budget.

-
-

e . 34 -

[AFuiTox provided by ERIC : . . .
H . 3

Do

2




©

These (‘,al(tulati(:ns show that colleges and universitiés have been employ-
ing relatively ariore faculty arid staff cach yearvand buying -proportionately
smaller amounts of services, supplies, -and- equipment.® If _the relative -im-
‘plied quantities in 1964—-65»were 74 percent for personriel conipensation .
_and 26 percent. for services. supplies, .and equipment, then the above com- -
putations suggest these percentages have changed to 79.3 percent and 20.7
' percent, respectively, in 1971-72, T U S

For purposes of index contputation the 1964-65 weights have been used = *

_as fixed average values for the 196_1-—67’, period; and .the 1971-72 weights:
for the 1967—74 period. The two Series are effectively “linked” in 1967
) %nce for this base-year the HEPI value mmmcmmgjmiﬂwghts
" is, by definition, equal to 100.0. Although “linked” toestablish equivalengij T
the two series measure price change for two different item mixes, 4nd there-
fore certain discontinuity occurs which.prevents the“comparison of prior to
post-1967 index. values. from exclusively representing price change.” This
© single weight revision is belicved to. adequately update the index to account -
" for tHe changing consumption pattern of colleges and universities while.
preserving. insofar as practical, the fixed ‘market basket ideal for price

index computation. . - . o , s U S

Figure I-1 illustrates the price index series involved. Curve 4 is a plot ,
of HEPI values calculated, using the 1964—65 weights of 74 percent for
personnel compensation and 26 percent for contracted services, supplies,

o " anc equipment. Curve B is HEPI values when 1971-72 weights, based on
budget proportions of 82 and 18 percent, are used. Curve C is HEPT values
 caléulated, using weights of 79.3 and 90.7 percent based on estimated
changes in the physical quantity consumption pattern. The actual HEPI

" values used (curve 4 from 1961 through 1967, curve C from 1967 through

1974) are indiqatéd by the dotted dine. - - "
Notice that if curve A values were used exclusively for the HEPI, the
="~ "+ rateof inflation would be understated for the period 1967—74 compared to

_ the adjusted weights curve € values chosen, Similarly, if curve B values

were used, inflation would be overstated for the period 196774 compared
to curve C. In the absence of ‘actual physical count data, this theoretical.
approach to adjusting quantity. change provides only 3 means to approxi-

mate the reweighting which accounts for changes in institutional consump-
tion patterns. Furthermore, there is.considerable. debate over the relative’
‘merits of a number of theories regarding weighting adjustments. This ob-
- server Abe.lie\;e's that the app,roac"hftakeﬁ here is consistent with the principle
of maintaining fixed weights until a revised physical count gives clear evi-
dence of a change in the buyer’s consumption pattern. . '
[OOSR - de
8 This change undaubtedly reflects the efforts of colleges and universitiés to

. economize by reducing support services, supplies, travel, and other administrative .
L w

and overhead expenses. - .
el » @
s . -
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Flgure 1. S Y

-—Hngher Education Pnce Index series based on 1965 and 1972
college and university budget proportions, and 1972 :
relative nuﬂnt:tnec R

K .mi; ' 'A— A HEPI 1965 budget proportxonSr——74% and 26%
values . B ummmmm-B HEPI 1972 budget proportions—=82% and 18% 841532
* C wewmm wa C HEP| 1972 relative quantitlesﬂ— s ,4 : )
- 7 79.39% and 20.79% . » C

136.2.,#" 4%|1528

reresrnan 'HEPl values selected

N

152.2 -

/ \100.6

777 o .
. |- Drawing not to scale and )
Co S . ‘ : exaggerated to show .
L ) " differences.in curves.
_ 5 1967=100
T =1 T T T T T T T I .
. 1961 .- 1965 - 1967 , 1972 1974
T B Year ' o

1 Curve A understates the rate of inflation compared to curve C.
* Curve B-overstates the rate of inflation compared to curve C.
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: CHAPTER H

. COLLEGE AND ‘UNIVERSITY CURRENT o
- OPERATIONS PRICES AND INDEXES *

i
i
LS !

‘Colleges and universitics, along with other ag.,eneies and businesses in the
economy, have had to contend with rising prices for many years. This grad-

- ual loss of buyma,r power has not_been a 1cal cbncern to educators as long .
. as their imstitutions' have remained financially healthy. Now, declining en-
. rollment growth and financial difficultics have forced officials to take a -
" hard look at spiraling costs and what can be Ir.lon(‘ to hold the line. With
' some urgency institutions now seek ' megsures of the impact of inflation on

education budgets so that addltxonal income can be sought to meet expected

- higher unit costs. e o

- A suitable indicator for measuring the cffects of 111f1qt10n ‘on the current
operations of colleges and universities is presehted in this chapter. The
Higher Education Price Index (FIEPI), as it is called, reports the change
in prices paid By 1mt1tut10ns for a fixed group of inputs purchased for' edu-" )

"citional and genersl operatxons less sponsored research. The index and its

subcomponents are presented in table II-1,-page 31, and aré described in

"detail beginning on page 39. The manner in which the index may be used
. in the cconomlc analysis of hlaher educatxon ﬁnancmq trends is illustrated

'ncv:t

The Effects of Inflation

. on Current Operations

PriceTrends > T VU

In the 134 -year penod from 1961 through" 1")7% the . pn(‘es that coxleﬂcs
and uriversities paid for their educational rand- general op@ratlons (less

"spomore(l research) have nearly doubled. The HEPT fort 1961 was 77.7,

for 1974, 152.8 (152.8/77.7 == 96.7 percent). Thus, for every $100 spent
in 1961 for instruction, administr ation, libraries, plant operation and main-
tenance, étc., today nearly. ‘BQOO 1s necessary to buy the same goods and’




T

C-services. Since 1963 the rate of inflation has varied hetween 5.0 wod 7.0
percent yearly, with a '('nni]u-)ml(l a_{muzil increase rate of 6.0 pereent. Based
on prcli’miuaqu AAUP faculty salary data, the cstmated IIEPT value- for '
fiscal year 1975 is 164, a 8.0 percent increase from 1974 T

\  In comparisori with the (lonsuiner Price Index, figure \I\I\L it is clear’

) ~that the increas s in prices of current opcrations'uf'(‘o'l'lcgﬁs_,zmd\hnix;ersitics
over the past flecade (96.7 percent) were cousiderably higher than price -

_increases in the economy at large (56.7‘;1j('rccut).~ (Comparison of price

~trends for all“indexes reported ih this study are prescnteci in table 1 and
figure 1, pp. 9 and 10.) Differentials between the HEPI and general price’
Jevel changes were particularly marked in the first half of the decade. For
the 5-ycar period from 1961 ‘to. 1966, the HEPI increased 22.3 percent
(95.0/77.7) while the CPI increased only 7.3 percent (97.1/90.5). In the -
Jast 4 years the increase in the HEPT and CPI has been about equal—26 '

‘ percent (152.8/121.0), and'23-p('r‘ccntiv(1&1—1.’6/'11-}_.7).th't§\'cén 1973 and
1974 the rate of increase of the CPI (8.9 perceht§ was greater than that
of the TIEPI (7.0 percent), and this differential is likely to continue in the.,

immediate future as faculty"%salz{ry increases lag behind the near runaWa;

-~ inflation ofr-the general c8onomy.! < : o o

College operating costs in the long run have riseri faster than the inflation

affecting the general ec,o‘ngimy because the largest purchase by colleges is -
faculty and other professional services (about 65 percent of .the total.in-

_ »cluding associated . fringe benefits). “These salaries havc’_increasé(f at a

da greater rate than the cost of durable commodities which is the major pur-

. chase of family consumers.’Commodities (less food), comprising 38.6 per-
cent of the CPI market basket, rose only 37 percent in.price: during- the. -
13-year period 1961-74. Professional salaries, on the othér hand, nearly

“doubled during this time, increasing 98.6 percent. Price increases for the
other two major GPJ compone_hts;—servic(gis, 68 percent, and food, 73 per-

. : C"-‘néiﬂ’-l,so showed less of an increase than faculty salaries. .

Price increases in the goods and services purchased by colleges and uni-
versities have naturally increased institutional operating costs. But, ‘unlike
manufacturing industries, there has been little improvement in, educational
technology and ‘hence no offsctting ‘increase in productivity. The result is
incrgased cost per-service unit, in this instance expenditures per .student.

TIie added unit costs must be made up by increased revenues from. gov-

. - - ernment, philanthropy, and endowment, and to some degrec by the student

consumer in paying higher tuition. g - o ' '

7

Can

W

“ This situation arises from growth of our economy as more workers are
". . added -to the labor farce and technological advancements increase produc-
tivity. As workers produce more they reccive increases in real salaries and

. L For an excellent discussion of the implications of inflation in-liberal arts colleges
and, the likely consequences of expected future inflatiogy see G. Richard. Wynn,
_ “Inflation in the Higher Education Industrv,? Professional File, Vol. 6, ‘No. 1,
January- 1975, National’ Association’ of College. and University Business Officers,.
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Figure‘ -1, . ' CT e
- —Comparison of trends in pnce change in hlgher educahon

current operations with the Consumer Price index,
hscal years 1961-—74. :
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wages, not- ouly in’ sec (ms where productiv 1t) h'ls Acmdll) infreased but
dl\() in sectors wheére thicte is no improvenient. Edue ation is such a scc tor,
“procluction” technicies lmv( ¢Ranged very ligtle. The stutlent*fa.uxlt) ratio
(a rough  measure of output, to. input? lias - remained between 14 and 15"
to I for the past-decade” Despite this constant technolouy. 1[ instifutions do
not raise faculty salarjes to keep pace with those in other profcsslom, teach-~
ers will be tenipted to Ieave the 1('aclnnu field - to earn higher  salaries in
~other see tons. Furthernore, the aising prices of other inputs to edication-—
' supphes and materials, (q\nl)xﬂvllL utilitiess éte~—have’ occuned in mest
instances without Ill\l(]l improvement in cfficiency. Thus; year. after year
the cost. of education has aid will continue to increase with attenuation
possible onl\ tluouuh auuhml graing in pmductmty and niore ('('onomlcal

- ~

,op(m'mn L : L o ‘ . .

o

¥

Pnce Trends Within Current Operatrons - .

Price trends within-the TIEPT are- pwsentv(l in hblo 1I-l and 1llustrated
i figure -2, [NOTE: A\ de seription of ‘each index component toqcther
~with prices and data sources begins on page 4. 1 Taking the various HEPT
components in order of their relative inportance, theslevel of professional
Lsalaries (weig Lht((l 58~ percent) paid. by colleges and. umwmtws nearly-
mﬂflcd hetween 1%1 and 1974, gno\unq steadily at a compound annual
increase rate of 3. i pereentalor perspee tive it should be rioted that. during
this satae time period the Consumer Price Index increased only 56,5 per-. P
- cent, a growth rate of 3.5 percent anually. Nun/nofemonal wages an’d ;
ssalaries for technicians. (mflxm/t-n clerical, students, sereicestand opcxators '
(weighted 15.0 péicent) arew at a slower rate than 16101'0::510112&1 s11aues
‘during the fiist'h alfsof the decade, but have since begun to eatch up, ncaxly
. reaching in 1974 the posmml they had relative to profmslonal salaries th
1961. Smm‘- 1970 mnpmf(-sslmlal salaries have grown at a. corqpound an- .
npal i mcr(‘aso rate’of 7 percent. '
Fringe I)rn([.g payinents by institutions acvount for QO pmcent of rhe
educational and general budget and include oxpc‘ndlturcs for retirement,
qocnl sccurity, and ~various t‘[ s of insurance aid Lomponsatxon As de-

. ‘3'1!1 the full of 1962, 3,455,000 full-time- cqm\al(‘nt degrec and nondegree credit
students \u-n,imliu((od hy 338 000 full- nm(uvqm\'alem mmmuonal staff, for a
student-faculty ratio of 15. ') to 1. In 1967, enrollment was 5,480,000 FTE studontq
“instructed Ly 378,000 FTE facalty for a qtudmt faculty ratio of 14.50 to ‘1. In 1972,
7,083,000 TTE students wefé instructed by 471,000 FTE faculty for a-15.04 ratio.
Source: U.S. Deparlmvm of Health, Education, and \V(‘”‘lr(‘ Office of Education,
I’m]:ctmns n/ Fducational Statistics to 1982-83. U. S Government " Printing bfﬁce,
Washington, 1D.C.,. 1974, pp. 81 and 72, :

4 For a discussion of savings through improved man.xgem(-nt and econotnies wnh
sp((ml attention to incredsing the* student-faculty ratio,” see D. Kent Hélstead, -
Y Statewide Plagning in Higher Education, U.S. Department of Health. Education, = "+
and Welfare, Office of Education, :U.8. Government Prmum{ Ofﬁco \'\’aslllnqgon,
D.CG., 1974, pp- 628-644. : _ ‘ ‘ e
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© —Comparison of trends
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subindexes of the Higher Education Price Index (HEP),
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scribed on pages 55-56, {fringe benefits are regarded as a package prein-
-vestinent of employee’ carninigs, the total compensation per employee rep-
- resenting the “price” institutions must pay to secure and hold: competent
staff. Thus if institutions contribute more to dach emplovee's retirenient, -
this addition is considered like a salary increase necessary to remain ¢om-
petitive. in the laboi” market. Fringe benefits payments have quadrupled in
: " the last 13 years. This spectacular growth is due to a genuine effort on the
" part of institutions to mmprove their benefit sgrvices and extend coverage
©_ to new groups of emplovees;with some encouragement from the fact that
beriefits are paid out of pre-tax income rather than after-tax income and .
that benefit funds may be-used for working capital. Other contributing
factors include the increase. in Federal requirements for social security pay:
ments applied to larger salary bases and the imposition of price centrols
which has had a restrictive influence on salary increases, ‘

wa

" Prices: for. services (data prbceésing, ‘communication, . transportation,
" printing, etc.) purchased by colleges and universities- (weighted 7.3 percent)
along with prices of laboratory-type equipment (weighted 2.5 percent)
have increased modestly since 1961, a compound annual increase rate of
3% and 21, percentyespectively: The prices of supplies and materials
‘(weighted 3.5 percent) increased at only 134 percent annually until 1973,
whefi in 1 year prices increased 13.2 percent. This sharp upward trend, as 4
;. part of th. current inflation scqngj ma}"\vgll contipue for some time, hcc¢s~ oo
- sitating economy in the purchase of supplies and materials. o

Prices for utilities (weighted 3.0 percent) have jumped dramatically
since 1970, increasing 5% percent. Much of this is the result of the price of
heating oil doubling between fiscal year 1973 and 1974. For instit}utio,ris
that heat with oil, this price incroasg is far mérc'important and of greater
consequence than indicated by the composite price series for utilities in the
HEPI which is tempered by the dess severe price increases of ‘natural gas;
- commercial power, and water and sewer. -In.other words, depending on the
fuel used for heating—oil or gas—the TIEPI utilitics price series either un-

_derstates or overstates the inflation affecting an sindividual “institution’s |
- utility expenditures. - . ' 7 -

The prices of books and periodicals (weighted 1.7 percent)- have in-
creased tremendously and represent a high. inflation cost-in the  college .
budget. The prices of Hardcover books increased 214 times during the 10- L
year period 1961-71. Then, unexpectedly, book prices declined during cal-- =

. endar years 1972 and 1973, It 1§ tie ‘opinion of D Hugh C. Atkinson,
. Director of Libraries at Ohio State University, that during this period pub-
lishers cutback on the number of expensively bound and printed gift-type e

“volumes which they‘fel§ would be viewed as too extravagant by many of

today’s cost-conscious biiyers. As an economy move the effect was short-

* . lived. Book prices in calehdar year 1974 exceeded 1973 prices by 15 percent. ]

- The price of periodicals has tripled since 1961. In the 4 years since 1970, ‘
r price increases have-aver‘gla.gr;d 14 percent, with no letup in sight. ' -

1
1
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wes in higher education is

‘. The consequence. of prier chianges 5‘1§&;;g,§}aifxéﬁ'f}?ll ‘
“shown in table TE-2 and figgpssPf20 and L Only actual surveved data ate
considered, estim’xt(‘dgﬁh‘?‘ﬂ‘ﬁ'f,,zunmlilts for fiscal years 1961 and 1974 being "
subject to possil ' ’ ’

sienificant error.
- " . . . ) N . .
Tn thePublic sector, total actyal rcurrent) dollar expenditures for edu-
- i . . N S ) ‘
,.’,.“(;xk'i‘ﬁ‘()lllll and general purposes {less sponsored 1escarch) - nereased 5 times

o

7 m he Heyear period 1962 tunoush 19734 Most of this increase was-neces- /
sitated by a near-tripling (0 2.7} in $tudent enrollment - (table 11-3)—~

“Habeled the “enrolment effect™ ? in figure [1-5. When curollment 1s taken

-

into account, per-stident expeuditures in actual doliars increased fromt
B $1.275 to $2.415. However, at the saume time 2 uear equivalent increase in
input costs oceurred. the Tigher Education Price Index ‘incre‘ased“from
805 to 142.8. The consequence of this finfation effect™ on expenditures
was a very gradual erowth in “real rosqugl,:és:’z‘ expended per student. In

1962 public institutions spent $1,58+{in constant 1967 price do}lafs) per
. ~T'TE student for enn ('11t>_<-<.1m7;‘it'i(;1mll and general operations. A little over

. a decade later (10}‘%*&1( constang amount had risen to $1,690, a growth ..

rate of approximately 0.} percent per year, 'i'hus. nearly all the fivefold -

inerease in total ('xj)(*rlflitlli'(-s By public colleges anc universities was
absorbed by rising enfollments and institutional costs. '
The private. sector_fared substantially better, showing significant growth
in “real” resources oxpended per studetit. Earolhnents in the private scetor- -
—_increased only. half as much as in the public seetér €< 1.4 compared to X
2?7?:;‘?1?\‘\1%('()1-@&(1 with a_¥ 3.3 iirercase in total. expenditures, the
» “““prf—ﬁtm}g}%-irl(‘.'x‘<su5(rs';mm~ﬂ1n1179[f§ﬁ~\§ the rise i prices. Thus, in terms of -
— _canstant { delfteddollar i11.].)‘11t. unit (é.\;{')ex)(lit11;~(-s in the private sector. .
- rose from $1.761 per FTE stadent in- 1962 167$2258 per I'TE student in -«
TUI973 an anntal cTease’s ate of ﬁ"})‘(i'l"u(;mf.“ U \

i . -
£ The fivefoll increase i nkgregate e¥pendituies for” public higher education
B e 1003 heen accomphished by shiftime-rmore-w-tie NS resiing Tesourees to meet
the needs of expanded enrollmelits and ligher costs, The 1961-62 expenditufes for.-
. educational and general operations {less sponsored rest arch) were financed by
_ aflecating 00483 peveent of the 1961gross mational prodact LGNP) of $520.1 hillion.
W TIFI=7 Ependitures ofpuble dnstitations were financed by 17124 percent of
T 1e.81.155.2 hillion 1972 GNP. In the private sarter,-ess envollinent growth required
. proportionately less increase - in the proportion of GNP allouated. The 1961-62
B private expenditures wera- finaneed-by-0:345-pereent-of the 1961 GN P Eor1972—73—
‘private expenditares equaled 1,505 pereent of the {972 GNE. (For'an analyss ef this®
type. see Halstead, Stateweide Planning in Higher. Edid@ation, op. cit, pp. 532-538.

51 am indebted to Richard Wyni for the terms “enrollment effect.” “inflation-
affect,” and “real sgsource growth” in graphically labeling changes. in expenditures
associated with these factors, . o R o

# Consistent with the linited intent of this report, this brief ontline of*data sérves -
primatily to illustrate the use end value of price deflators in analyzing higher edneca® «
.tion_expenditures. For extended interpretive studieg ol coliege.and university financ-
ing with consitleration given to real resquree eyployment see. the following: . . .

In a very. thorengh study of resource use qin higher (‘dn'(‘ati()nj June OQ’Neill” 7, .

" . w” ) . - ) ¥ '
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/ heifiiplication of @ near constant or slight growth in “real re¢source”
input per student in higher educatior. on the quality of education provided
s tiot clear. Certainly it is true. that both the inputs and outputs of higher
education have 7ot remained constant, which prevents rigid application of
a fixed input price deflator, The education “product” of today is simply
not the same as that of 10 years ago. Neither are the inputs. More attention
" is now béing given graduate education and.other special training and ser-
vice which are fundamentally more costly than the standard undergraduate
_program. More sophisticated and costly cquipment is also being used. Thus
higher education today is different and inherently mo;e'costly than a der-
ade ago, inzlepmdont of any inflationary factors. Yet, with the exception of.
a modest increase in the private sector, increased funiding in constant dollars
per student has.not occurred. ssibly th(‘/COI‘lSC(lli(‘.IlC(’.,haS bee,r_i a lowering
of quality in those prograris wherfc;msﬁii}'cé's have been reduced and shifted
" to expanding_ssate costly/'aca’db/rﬁic c;éndeavors."

]

yefully- the Bg(f-d”ﬁr? more real resources has been met by improving -.
e effectiveness and efficiency of educational operations. During this cur-
1'en)§,p%'r’16/d of financial difficulty, college and university officials have un-
- -doubtedly taken many positive steps to curtail extravagance and effect true
 cost savings to enable - fixed resources to be reallocated without serious
quality deterioration. However, without' accurate measures of the outputs

identifies trends i constant dollar expenditures inthe public and private sectors
similar to those presented here. Beginning - with - academic year 1955-36 and
. extending through  1966-67 (the “immediate years prior to 1955-36 exhibited
* considerable flu¢tuation) the O'Neill data show expenditures for instructional costs
per credit hour in eonstant dollars in the public’ sector remaining essentially steady
-at” $33 per credit honr. In the private sector, instructional costs rose from $37 per . R
credit hour in-1955-56 .to $44 in 1966-67. (Sce June O’Neill, Resource Use in T
“—  Higher FEducation, Carnegiv 'Commission on Higher Education, Berkeley, .Calif.,
Copa 4Ly ooy oo T T e o
In a series of. excellent ‘interpretive studies, Hans Jenny and Richard Wynn
trace the pattern ‘in’ real resource growth for 48 private liberal arts colleges. The
general prosperity of the early and middle 1960 is reported in The Golden Years,
with only a hint in 1967 and 1968 of impending financial problems. Only 2 years
Hater, The Turning Point documents the end of the golden years with income
" unable to keep pace with aeeclerating expendityre growth. A third report by Wynn
reviews the entire period from fiscal year 1964 through 1973 showing educational
and general expenses per student in constant ‘dollars’ peaking in 1971 and then
gradually declining. See G. Richatd Wynn,-At-the-Grossroads, Ceyiter (67 1o Study
.. of Higher Fducation, School of. Edueation;Fhe-University of Michigan; Ann Arbor,
April 1974, 33 pp. See also Wynn, “Inflation in the Higher' Education Industry,”
op.” cit, . ) ) : -
Ina cllaptéi- on the status and issues 6f financing higher education, 1 devote 10
pages to an analysis of the patterns and trends of institutional financing. The data,
by fve student education expenditure categories’ and five related income sources,
are presented separately for . public and. private universities, 4-ycar colleges, and
2-year colleges for fiscal years’ 1969 throngh 1972, Neediess to say, continuous
‘updating of this information is eritical to understanding the real investment in
higher education’ among -the different types of institutions_and the ‘thanging roles -
. and relative contribution of the various income sources. See Halstead, "Statewide

5

. Fianning in Higher Education, op. cit., pp. 539-548, and appendix C. E ' :f.
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Flgure n-3.

—-Trends in current fund educatlonal and general expendltures L

d
1961=100 (rat'o scaie)
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in public institutions, amount; and amount per FTE student in actual
-and constant dollars, f|scal years 1961-74,

3

-

-

: Total educational and general
- ) expenditures,’ actual dollars

“Enrollment
effect”
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per FTE student
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effect”

‘Constant dollars
per FTE student
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100 : ‘Real
50 | ) N R . resources”
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Fiscal year

1 Excludes sponsored research expenditures, .
Note.—The vertical axis is expressed on a ratio or logarnhmic ‘scula; le equal vertical
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Figure ll—_4.
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Tablew-3.

»,f_fi-‘~~~FuH-trmé equwalent enrollment in institutions of hlgher edu-
catlon by institutional control “fiscal years 1960-74.

_ Fiscal year o All mstxtuttons " Public Private
, 1960, o - 2810000 © 1,665,000 1,145,000 -
coo 1981 L ST . 7 2,995000 1,785,000 1,210,000
1962.... ... . e ...l 3,245,000 1,980,000 1,265,000 - .
1963.... ... JUT e .. 3505000 2,175,000 1,330,000 .
1964...... .. ... e SO e ... 3,750,459 - 2,385,667 - 1,364,792
1965.... ... o e SO ~ 4,178,784 2,712,449 1,466,335
=1966............ BT SO T 4753872 3,155,527 .- 1,598,345
1967.......... PR R 5126005 3438534 1,687,471
1968... ... .. e ... 5539222 " 3804264 1,734,958
1969, o G .. 6,024,199 4,279,172 1,745,027
1970, 0 6,382,618 4,615,935 1,766,683
970 R 6,790,509 49885673 1,801,936
19720 e P 7096444 1.5.287,197 1,809,247 .
1973, e 7,086,865 - - 5377200 1,809,685
1974 ... e, 7384362 5,566,739 1,817,623
* Note— Enrollmcnt lncludes resndent and extension degree and non degree-credit. Full-time-
o equivalent (FTE) enrollment equals full-time enroliment plus one- third part-time and extensmn
enroliment. S

r i

.-+ Source: U.S. Department of Health, Education, and Welfare, Office of E&ucatlon Opening
© (fall) Enrollment.in Higher Educahon refevant issues: :

// ' -

~of education, no precise measure may be made of the degree to which cost
savings have been effected to offset greater resource requiréments. It re-
mains for each individual institution to constantly struggle thhrgmd hope-
fully balafice the increasing costs of new programs W1th cost-saving efﬁcmncy
so as to avoid any deterioration in quahty

5

Descrlptlon of. Index and
Data Base -

¢

" The complete title of thé index presented in this chapter is: Index of

Change in Prices of Goods and Services Purchased by Colleges and Uni-
vilsities Through Current Fund Educational and General Expenditures
“Excluding Sponsored Research. For the sake of brev1ty, it is referred to as
the Higher Education Price Index (HEPI). The HEPI and its major com-
_ponent subindexes for fiscal years 1961-7+4 are presented in table II-1, page’
31. This index is concerned with price changes mvolvmg the salaries of
faculty, admmlstrators, \and other professmnal personnel, nonprofessxonal

“

- - . © 39
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salaries and wages, various services, supplies ‘and materials, equipment, -
books and periodicals, and utilities—all of which represent goods and ser- -
vices purchased by colleges and universitics making current fund expendi-"

tures for educational and general purposcs. (The various items priced by
‘the HEPI and their relative weight or propordBn of tlhie total cducatignal
and general budget is presented in table 11—, p..41).

Educational and general operations are classified in the following func-

tional ‘categorics: - instruction “and departmental research, extension and
public service, educational programs such as workshops und instructional
" institu'tes'supported by sponsors outside the institution', student services,
general administration and gencral institutional expenses, staff benefits,

libraries, operation and maintenarnce of physical ptant, and organized activi-

ties of educational departments designed primarily to provide instructional
ar laboratory training of students. Spousored research and other separately
budgeted rescarch, although part of educational and gene,rzil opcrations, is
excluded from the index compilation and priced separatcly by a Rescarch
and Development Price Index (R&DPI): The goods and services priced by
the HEPA<epresent those that are purchased to perform all of the above
functions. I R g
The Higher Education Price Index is a weighted aggregative index-num-
. ber with “fixcd” of»“constant’v’ wcigifhts, often referred to as a. “‘market
basket” index. The procedure is to measure price change by repricing each
year and camparing a% )
colleges and universities in a sclected base period. The quantities of these

goods and services have been kept constant based on the 1971-72 buying

pattern of colleges and {niversities. (Prior to 1967 the index weighting is

hased on the 196ﬁ§}6@’) expenditure pattern of in‘Stit{ltionS.)‘ The quantities

‘_!.jc_presm annual consumption of the specific sample items actually

-pricgd by the index but also consumption of related items for which prices
are’not obtained, so that the total ost.of the market basket represents total

iRktitutional spending for all goods and services. - : A
" The index is calculated on the reference basc of fiscal year 1967 = 100.
- T'his means that current-prices are expressed as a percentage of prices for

" 1967. An index of 110 ‘means that prices have increased 10 percent-sipee——-

~the base period; similarly, an index of. 90 means a 10-percent decrease.

The index’cail be canverted to any desired base period by dividing each.

“index number to be converted by the index for the desired base period.

Index Weighting Structure - y
The composition of current fund educational and gen(‘rdl expenditures

" (excluding sponsor(“,d,rosoarch) by object classification used for computing
the Higher Educationt Price Index is sliown in table I124. Personnel com-
pensation comprised 82.0 percent of educational and general expenditures

of institutions of higher education in the United States in 1971~72. The

aw, o 50

wregate costs of the goods' and services bought by-

g

v




v,

largest expcndxturcs for personnel compcnsatmn were for faculty salaries -
(42,2 percent), fringe benefits (90 poréem) administration and institu-

"'.txonal service personnel salaries (8.5, pcrcent), clerical wages and- salaries
(5.4 percent), and nonprofcssmnal service worker ‘wages (4.0 percent).
Contracted services, supplies, -and equipment, which accounted for 18.0
percent of the total »cducatlonal and general budget, consisted primarily

of expenditures for services, (7.3 perccnt), supplies and materials - (3.5 per- 2

cent), and utilities (3.0 percent).. |
. . - The annual ¢onsumption pattern represerited in the index is based pre—
. dommantly on the 1971-72 buying patterns of those few colleges and uni-

' \_‘-versxtxcs in the United States which classify their expenditures by object

group; i.e. 'salanes supplies and material, communication, equipment, gt

any

v

= i
’ + Percent of total expenditures
.PERSONNEL COMPENSA -LON . . ’ : o - 820
1.0 Professional? salaries. . \ e e e L. 58.0
1.1 Faculty.......... D e 2.2
l3Graduateassmtants..i,.\.........4.......,............; ..... 21" -
1.5 Extension and public ervice personnel............... e © 26
1.6 -Administration and in§t|tut|o al services personnel ............. . 85
© 1.7 Library personnel. ...........N .. ooenes e 2.0 )
* 2.0 Nonprofessional wages and salaries N T 15.0 ;
-2.1 Technicians ...,...............) : 15
2.2 Craftsmen... ... ... [T W U TR “10, .
2.3 Clerical. ..:.." ..... oo Neorae el [PTETRI - 54
24 Students. . .......... e SN : 2.0
2.5 Service. ... ....... R DR X
2.6 Operators and Iaborerls....,........, ..... N 11
3.0 Fringe benefits. . ... ......... ... i N e B 9.0
CONTRACTED SERVICES "SUPPLIES, AND EQUIPMENT o ~° 180
4.0 8ervices. ... N e Lo 13 /
4.1 Data processing and equipment rental......0... \ ....... v, 14
4,2 Communication, . et it Nt @ BB
4.3 Transportation, ., ... e LA e q
4.4 Printing and duplication........ ... N | W 5
, 4.5 Miscellancous services.......................... NG 32 i
5.0 Supplies and matenals ...................... D P 35
6.0 Equipment........ . .. g
7.0 Books and periodicals. . ...... .. ¢

8.0 Utilitiés. ... . . S, S

© |

100.0

1 Excluding exbenditures for. sponsored researcfi.

2 professional categories 1.2 '‘research associates” and.1.4 “other prdfe\s Io'nal, nondoctoral”

are R&D personnel associated with sponsored research- expenditures which a e\excluded.

AEE #
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cetera.” In particular, prime data sources were the expendifure. records of
the University of Wisconsin System and the Oklahoma Statg Regients for
Higher Education. The éxtensive object clasgiflication of expenditures {rofm
these two sources were used to ¢stablish the TIEPDs detailed subdivision
weightings, The breéakdown of ('xl')(:hgiimrcs for professional salaries by oc~
cupational groupings was based on a: profc's:sfionul employee count (multi-
plicd by average salaries’ obtained from the 1.8. Office of Education
197071 Higher Education General Information Survey (HEGIS): A sim-
ilar subdivision ‘nf nonprofessional salaries by occupation was computed
using ‘n nonprofessional employee count conducted in 1971 by<the Office.
of Institutional Research, State University of New York. In a few instances,

“U.S. I')(-pa'rtmv.nt' of Labor, Bureau of Labor Statistics- Wholesale Price In-

dex weights were used within bertain object classes when no . institutional
data were Savailable; eag.. the division between expenditures for telephone
and pestal charges within the communication category. : '

The weights for larger divisions were established fromn data in the annual
rcports of a number of public and private colleges and universities classi-
fving expenditures by broad object categories. *U.S. Offict of Education
payroll expenditure data were used to set.the major division between ex-’
penditures for personnel compensation and for contracted services, supplies,
and afuipinent. The relationshipbetween salary and fringe benefit expeidi-
tures was determined from the American Association of University Profes-
sors' 1971=72 anuual survey. Ly

\

The object category weights shown in (glble 11—t ave estimated national
averages based on limited institugional.data. The estimates only abproxi-
mmate actual national values. Furthe

nore, the expenditure patterns of indi-*

vid}ml-‘institutggn;s will differ nuu‘koélly from thos'o} averages. Such variance
in weighting, however, has no great cffect on the applicability of the HEPI
to any given institufional situation 7 or in the validity of index numbers
themselves. - Index \'ali(]’ig)' dopvhds‘ primarily on sclécting suitable price
series and holding budget \\'(-igl1ts:\(‘0n_stzmt. “Modest differences in the
weights attached to ‘cxpcnditti‘(o categories have little effect on overall index |
“values. This is because the HIBPI is dominated by the trend in faculty sal-

“aries (42.2 .percent of the total) and because o‘f‘similm'ity'in” the salary
trends for other personnel-hired by institutions. Even a substantial differ-
ende in weigliting has notftboﬁro’z}t«_ ai effect on index values. For example,
if in 1967~the 1.7 percent jeeight attached to books and peri_odicals-;——ivhcrc
price inflation is & high 7 percent ni‘uumlly»—is.transferx"ed to equipment—

: ' [

7 Indi’vidpal institutions ‘or groups of institytious may, of. course, design their own
educational and general expenditure index using 'the price séries ‘proyvided in this
publication and weighting the various items according to their own' distinct cipendi-
ture pattery’” Values for such tailored indexes are,unlikely to- deviate 'signiﬁcantly.
from those of the national HEPL. However, it is a relatively easy task to construct
a special index using prepared, price scries, and the gain in validity for a-given
application may make the exercise "worthwhile. -
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where Jrices have m(mased only 3. 75 percent annuallywthe 1974 'HEPIL
* value of 152.8 would be reduced only 0.6, to 152:2.8

‘A fixed weight index such as the HEPI occasionally requires rcvmgn of
the weights assigned various items if the index is to accurately reflect current

- goods and seyvices Being purchased. Such revisions should be relatively in-
. frequent since even small changes. m,xhe composition or quality of the goods

and services being purchased’ prevents unambiguous compatisons of price
alone without intangihle consmloratmns. New weights, when necessary, may

" berintroduced periodicdlly by a progess of “linking” (see p.-18-20) without
‘affecting the index level. The lml(mg process has beenr used in a weight

revision for the two major components of the HEPI~—-personnel compen-

sation and contracted semcm supplies, and’ equipment. For fiscal years
1961 through 196% these’ twd components are ‘weighted 74 percent.and 26

percent, respectively, babnd on the 1964—65 budget pattcrn of colleges and ~

‘universities. For fiscal years 1967 through 1974 the weights are 79.3 and
" 20.7 percent, rmpectwely, based on an adjustment of the 1971~ 72 budgetj

pattern. ‘. .
in 1971-72 thc' bu'llg(»t of 1nst1tut10ns showed an increase in the mlatwe

- expenditures for- personnel (‘omp(‘nsatlon to 82 percent and a corresponding
-decrease in the proportion spent for contracted services, supplies, and equip-

ment to 18 percent. This (‘hangL was due partly.to the fact that salaries

and fringe boneﬁts have been i m(‘reasmq at'a faster rate than the prices of -

contracted’ services, supplies, apid equipment. Also, institutions in efforts to

“economize have cut back on outmdwpurchascs to concentrate limited funds -

“on faculty salaries and instruction. This action decreased the amounts of
contracted services, supplies, and equipment Ppurchased relative to the num-

ber of faculty and staff. employed. In reweighting index components, only
this type of change in consumption is taken into account. The effects of‘

price change must be excluded. b

For fiscal years 1967 through 1974 the 197172 budgef proportions (82
and 18 percent) have been adJusted to index wmghtmg factors of 79.3 for
personnel compenéation and 20. 7 percent for services, §upplles and equip-

, Tent. This, acljustment-properly excludes the effects of price change and

acoounts only for changes in #he consumptlon pattern of colleges and uni-

- 8 Thi® eiamplc shows how a dlﬂ“crence in weighting would xcsult in a divergence

in "HEPI values of about 0.1 a year; i.c., the 1968 index value would be 105.9 .
“instead of, 106.0, the 1969 value would be 113.0 instead of 113.2,. . . the 1974

value would be l 521 inStead of 952.8. If the, HEPI weré used to adjust for inflation
Sin l'undmg higher education; what would be the financial consequence of a differ-

-enee in index valugs of this magnitude? Holding per student expcnd:tuncs in'constant -
" dollars fixed at the 1967 level ($1, 734, see table 11-2), comparison.of total public

“ang private expcndxturvs‘as adjusted by the two index series results-in a difference
aver the 1968-74 period of $80 million? Thus. a divergence of index: values by as
little s 0.1 per year amounts to a significant dollar difference in funding at the

“national level, a strong argument for accuracy T weighting if the HEPI or similar, -
index is wxdely employed. For an individual mét\tuhon,,th,\s differeice i wcxghtmg
- would have neglxgxble effect on requested fundmg lcvels //-\ -

N e

oo
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‘sorsl and instrattors as shown in table 11-6. The weights are

»” .o T E v

. e S

vcl‘sltxes Le., their purchasc of dlffcxcnt relative physlcal quantities of goods

and services. Budget proportions roprvscrsﬂznot only thc relative physical
Jcount, of iterns purchased, but also thmr prite, The adjustment made relates
the 1972 to the 1965 budget in tefmns of -implied physical quantity changes

excludmg price factors. If the 1972 budget proportions were used as un-
~ adjusted- wexghtmg factors, mdc’x values after 1967 would .tend fo overstate
* the fate o{ inflation. The thegry, and calculations involved ‘in tl\ls adjust-

ment arc presented ‘in an jearlier section “Adjustments for Quantlty
Changes,” pages 20-25. - { C !
. ( k) .

;\ : [b. . s \

Index Pnces and Data Sources
. \ )

"The list of items prlced by the IIEPI mcludes the 9st 1mportant ser-
vices and goods purchased by colleges #nd universities for educational and

general purposes, and a sample of the less important ones. In combinatioy,

these represent all “items -purchased. This section presents a descr;ptlon of_ :

. the jtems pric ced for the index and data sources It should be kept in mmd'ﬁ‘
that the essential objective in pricing is to maintain constant quality in the
item being observed or exclude those dlffcrenceshin price attrlbutable to .

changes .in pro_duct or service quality. . ' -

1.0. Professzonal sal(mes

‘Subindexes for salaric of the varxous profcss1onal pcrsonnel categories -

are shown in table I1-5.

11. Fdvulty L

. The faculty silary submclex consists of a weighted averagc of iy
mdewces of the salarics o6f professors, associate professors, asmst 1,

ydual
-Drofes.
the
in 1971-72

proportion of total faculty salarics pa1cl to each academic T

as follows: professors, 34.5 pcrcent aSSOClatC profcssors 25. perc?nt -assis-
“tant profcssors, 80.2 percent; and mstructors, 10:1 percent?.

- The source of all faculty| salary d’lta is the American Assomatlon of Uni-
versity Professors’ (AAUP) annual sarvey of (olleqe and university faculty
africs and benefits diregted by Maryse Eymonerie-and published: in the-

. SummICr. issues of the AAUP Bullelm. In 1971-72 1 244 institutions with

professional rank participated in- thc survey. Their salary schedules repre-
senked payment to 263,240 faculty “members. In 1960—61 only 452" institu-
tloJ:s partic 1patccl To n'lfer national averages from this low carlier survey
partmpatlon is a 1ather* extreme extrapolation, and the va/ lidity of index
values for this period may be lcgltlmatf'ly qucstloned on*this basis.

1In 1965-66 the AAUi’ began publishing salary’ mcfeases for the same ‘

1nst1tutlons reportmgr comparable data for l—year pex‘lods Whlle this prlce

- . ‘
¢ . i 2
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 series would 1)10\’1(10 a hetter indication of changes in salary than do unad-
justed data for the total number of institutions reporting, as a ‘practical _
matter the differentials between the two trends is extremely small (approx1-
mately 1.1 percent for the 7-vear period 196465 to 1971——72), and cur-
‘ rently is insignificant hecause 'tlmost all nmajor, mstltutlonS now counsistently
" report each year. . ‘ :
* Comparison of rates. of salary change among iustitutions by type and
_ control reveals (llff(-xon(‘cs that might warrant (omputatlon of separate price
indexes for. certain groups of mstltutlom, During the 12 year period from -
1961-62-to 1973-74, the percentage increase i} professor salariés for all
;nbtxtutxons suxveyed by AAUP was 92 percent|| For the different institu-
tioital groups the iheréases were- as follows: public universities, 91 percent;
 private universities, 82 percent; public 4-year colleges, 102 percent; private - e
* 4-year colleges, 89 percent; and public 2-year colleges, 118 percent (there
were too few prlvate 2~ye’1r colleges sur veved to d(‘t(‘rmme a valid measure-
ment), -, . . o '
As (‘alculatcd For all mstltutlons, the overall HEPI mcreased 90 percont
from 1962 to/1‘)74 If a separatc index were computed for public 2-year
-colleges bt\sdd on the ahove. noted differences in faculty /salaly growth .(ap-
plied to each academnic r'mk) the 1o;ultmq index mumbers would increase
104 percent during the samé 12-year period. This difference is sufficiently
significant to warrant attention in later pubh(‘atlons to the development of -
a'separate HEPI for public 2-year colleges. For the, - othe r'-typn-control insti-
tutional groups, the differences in faculty salary qm&\t‘ 1ates do not appear -
“sufficient at this *hz to ]ustlfy separate index calc‘ulatlcms However, dur-
mg the present pe rlod of recessioh and inflation, index (’ompllers must be
patticularly alert to the very real possibility of differences in’salary growth ™
ic_and ‘private sectors whose funding patterns :\-\_”

occurring between the
differ so substantially.

“1 3, Graduate asszstants

“No salary sopos for graduate \tudcnt tcachmg assistants (TA’s) and re- )
"search assistants (RA’s) is available, and a suitable px;\y “present” the
trendl in their salaries is difficult to ‘select. Policy and practice in compensat-
ing graduate ass\btants vary and are dependent on a numbey of factors and:
subject to variouy restraints. ? Despite this complexity, all institutions recog-
nize the graduatd assistant position a.s: a secondary but supportive a_cth%y

Some dopaZtmm ts with natmnal rcputatmns vie fnr outstanding graduates

by [offering top/ salarids. The latitude required. for such open competlt\(m is curtailed

© at/other umw sities which have adopted’ institution-wide standard saiary schedules.
In sottmz grdduate asjistant sulary levels;, institutions give -varied attention to thé
ta oxomph((/n status §f certain assistant earnings which the Irternal Revenue
Service -cof ders a. statutory. scholarship- Ui the reimbursement is for work per-
fgrmed 1u p]\mal “fallfill gt of a degree. Some institutions, in sookmg to discourage

lycrative teaching and regearch assistantships; contribute to, what is termed the

S “Ph. DL ostrete hmlt”f‘lonq \emm’; the time spmt by students carning tlieir x;r'\duato
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P uate students are used primarily to support the individual while attending

e

. . . . ) )

to the smd( m’s pmu 1p(1l acadeniic puxsults. Three considerations appear to -
rgndérlw the setting of assistant salary levels: (1) part-time earnings of grad-

college and should therefore be adjusted for cost-of-living increages, (2)
payment received for research by graduate: students which contributes to -
their academic progress may be regarded as a scholarship. or grant and
should consequently correspond to tuition charges, and (3) the graduate
assistant, as a bonaficd and contributing meniber of the academic commu- -
nity and an adjunct of the faculty, should be compensated | proportionate to
‘and consistent with faculty salary schedules.

Based on evidence that the above three considerations are bale to the

. establishment of graduato assistant salaty policy, a proxy salary series was

Calculat(‘(l giving equal weight to: (1) cost-of-living as indicated by the
Comisumer Price Index, (2) tuition charges, and (3) instructor ‘salaries.
The price trend for the resulting composite index proved to be, for all
prac tical prrposes, equivalent to the trend in instructor salaries alone. As:
a result, 1mtmctm salarics at universities (which- employ '11)011t 85 percent
of all junior fac ultvl is used as'a proxy for the price’ se.ru‘s for gracluate
~ assistants. ) - .

1.5. Extension andﬁublr’c serm’ce personnel

Extension and publl( service activities are designed primarily to- serve
the qvnmal public as contrasted w1§b emollecl students. Examples are adult
study courses, community development, confcrcn(‘cs and institutes, evening
~--schools, correspondence study,’ radio and TV services, film - library, and
consultation t» State and local government. By far the largest proportion
of teachers for extension and continuing education are from an institution’s
own staff: 80 percent for credit cour: ses, 63 percent for noncmdlt courses,
“and 54 percent for conferences, institutes and workshops. TInstitutional staff
teaching “extension and continuing education courses arc paid generally,
~according to a fixed scale, and to a lesser extent according. to indivicual
(l(‘qrce by keeping assistant salaries at a minimum. A ninimum wage poliqu may . .

“~.also be employed by institutions seeking to curtml enrollments in ﬁ(lds wlwrc a

.labor surplus is thought to exist, . o

Graduate student assistant salary levels are also under certain restraints. I[ the
i i(urmnqs of part-time TA’s' and RA’s approath those of full-time instructors '\nd
research associates, faculty and reseacch directors may, seck greater., employee pro-

“ductivity by substititing instruc tors for student assistants, Also; singe the activities

of gradudte assistants (particularly RA’s) frequently contribute directly to. their
academic’ progress, as in thesis preparation, assistant ‘salaries must remain below -

those of othercless academically supportive positions available to graduate. students
such as instructor. Thirdly, graduate assistant salaries must be-lower than laber
market carnings of newly hired bachelor degree holders to discourage a massive
increase in assistant applicants who helieve they can earn as much contmumg their |
education as working in tlu‘ unnnng/ -
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negotiations based on the .going rate of the profession, anticipated income .
~of the program, and preparation and travel time of the lecturer.

P

- The National University Extension ‘Assdciation (NUEA) has surveyed
and published salary data for extension and .continuing education admin-
istrative positions for academic -years 1971 and 1972. No salary data,
. however, are available for faculty participating in these’ programs. In the
. absence of such data, it is assumed that the fixed scale of payment to an
institution’s own stafl teaching extension and continuing education courses
parallcls faculty salaries for resident instruction :On this basts, AAUP data
for faculty are used as a proxy for the price series for extension and public’
service, TN : . ‘

T

1.6. Administration and institutional services personnel ' : A
This .price series for 1971-72 and 1973-74 is based on a mean salary
- value for 17 administrative positions as reported in both  years by 961
institutions responding to the annual Administrative Compensation Survey
of the College and University Personntl Association. Mean salary for each
position is presented in table: II-7. Administrative positions normally
associated with auxiliary enterprise operations such as director of food
serviécs,qtudonf housing, student union, athletics, and bookstore manager
“are excluded. ' ‘ . ' '

Administration and institutional services personnel salaries for the period :
1960-61 through 1971-72 (and linked to the above. series in 1971-72)
are based on median annual salarics of 10 administrative officer: positions
in 4-year institutions surveyed .by the National Ectucation * Association,
- Research Division. The additional. positions and 'coverage -of 2-year insti-
tutions by .the-College and Urii\rgx'ﬁity Personnel ‘Association ‘(CU'PA).
survey is-the reason why CUPA’s data are now used in preference to that
of NEA%s, o : ‘ 2
At 4-year and 2-year colleges, salary payments for the administrative posi-

_tions surveyed by CUPA account for a- large portion of total expenditures .
for thi'sfs.ubin,;\dex item, Even though universities have more nonacademic . _ -
positions—hecause of larger staffs in institutional development and>student
services—it is assumed that the price changes for these. additional positions

" parallel those in" the price series for the administrative officers used. It
should we noted that the price series trend for faculty and administrative -

<" . personnel are similar (sce table II-5); ,the'mfore, any crror in weighting
between the two jtems is of little consequence to overall IIEPT values.

1.7. Library person:-el S o e
Salary data for various library positions do not exist. As a proxy price’
series for all positions, the salary of head librarians is used—mean values

10 National University’ Extension ‘Assoéi'ation, Annual Survey of Extension and
Gontinuz’ng“ Education in NUEA Member Institutions, 1969-70; Administrdtion,
Financing dnd Admissions Policies, Washington, D.C., 1971, pp. 1, 26. .
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reported by the College and University Personnel Association (1971~72
and 1973-74), and median values reported by the National Education
| Association {1960-61 through 1972-73). The two salary series are linked
* in.1971-72. These data are presented in table II-5.  * - {‘ : .
" There were nearly 22,000 FTE professional library staff’ in 1970-71.
A median of 4.0 were employed per institution; 2.0 at the,25th pércentile,
7.0 at the 75th percentile. It is assumed that the trend in salary increases
for these small professional staffs parallels that of the head librarian.

~ 2.0. Nonprofessional wages ‘and salaries ) ‘

For nonprofessional categories the assumption is made that salaries paid
by colleges and universities -are prir_narily_'determined by | competition in
the open labor market. Although’ the absolute wage lévels paid non-
professionals by colleges may be lower than paid outside the industry, the
relative change from year-to-year is prob?a.bly the 'same/ for all sectors.
Hence the price series for the various occupations for jall ernployers is .
_ applicable to colleges and universities. The salary subindexes for non-

professional occupations are presented in table 1I-8. . ‘

2.1. Technicians : S 1!

Technicians arc-involved in skilled work at a level re
and formal training such as that obtained at technical institutes, .2-year
colleges, and technical specialist training pn'ografns at unjversities. Examples.

. of various types of technicians are: engineering, laborat‘ory,-m_edica,l X-ray,
dental, optical, catographic, museum, histology, etc. Also included in the -
technician category are electronic data processing (;zlp) personnel. The
salary dafa used.for engineering technicians and draftsmen is collected

by the Bureau of Labor Statistics, National Survey of Professional, Ad- - ‘

“ministrative, Technical, and Clerical Pay (PATC). The source of edp "
personnel salaries is survey- data collected by the periodical Infosystems
" (see pp. 57-59 of this text for furthér discussion of edp salaries).

uiring knowledge

. 2.2, Craftsmen . '
For the craftsmen category a fixed weight composite of average weekly
earnings- for eight skilled maintenance. and toolroom occupations (car-
penters, electricians, machinists, mechanics, mechanics-autornotive, painters,
pipefitters, and tool and die makers) collected by the . Bureau.of Labor -

Statistics, Area Wage Survey, is used.

- 2.3. Clevical -

’ "The clerical category is priced by a fixed -weight composite index of

: wage trends for eight clerical and clerical supervisory occupations (account-

‘ing clerks, file clerks, keypunch operators, keypunch ‘supervisors, mes-.

sengers, secretaries, steftographers, and typists) collected by the Bureau of

. ‘ _ Labor Statistics, N ational Survey of Professional, Administrative, Techniéal,
. ‘and Clerical Pay (PATC). R .

2 - 6% '
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.« 24, Students v ' . - »
" The wages paid undergraduate students performing a wide variety of
duties at a semiskilled or unskilled level are likely to be at or near minimum

~ wage ‘levels. However, the _periodic and: somewhat arbitrary setting’ of

- minimum wages under the Tair Labor Standards Act 11 presults in a aage

+  series which is disrupted, 'increasiﬁ!in abrupt incremeénts with long intervals

~

of fixed values. This pattern is inconsistent with the rela'tively steady growth
" trend of wages in most occupations. Furthermore, the situation js compli- -
" cated by the fact that in 1967': institutions of higher education came utder
the- Fair- Labor Standards Act for the first time.'? Begi_nnixig at $1 per
hour, 40 cents less than thé existing minimum wage ‘stipulated for em-
ployees engaged in interstate’ commerce, the minimum wage rate for
colleges “caught-up” by rapid increases during the next 4 years. Probably
few students were paid as low as $1 an hour in.1967, so this rapid increase
did not report the slower growth in wages actually pajd. Adding to this™ |
complexity are the minimum wage laws in many States which variously
affect student wages and which cannot easily be taken into account at the
e " national level. These coriditions preclude minimum wage rates from serving’

as an accurate proxy for student wages. - \\\' o ’

The proxy used for student - wages is a fixed »we'ight\‘v’ cognposite of wage
trends for five unskilled plant occupations- (janitors, porters, cleaners,
laborers, and material hanc}lex‘s) collected by the Bureau' of Labor Statistics,
Area Wage Survey. To the extent that collegesé and universities compete

with local business’ firms for student employees, this “wage series is a
suitable, and in the absence of actual student-wage data, necessary proxy.
2.5. Service ot , ,

Service employees. perform work in’ such areas as cleaﬁing service (win-
dow washer, maid, janitor), food service (cook, dishwasher, waitress);
health service (hospital attendan-mrse’s aide, practical nurse), and per-
sonal service (locker room attendant, barber, welfare service aide, child-

- care worker). Also included in t_h_e_service categbry are progective workers . |
- such as police, firemen, ‘tra(ﬁé officers, and ‘rpark patrolmen.. Service
positions usually require little, if any, formal edﬁ'q&t_lpn The price series

» -

. ysed for the service category are median weekly eatuings of cleaning, food,

11 Minirnum wage rates-for employees.engaged in interstate commerce set by the
Fair Labor Standards Act are as follows: Jan. -1, 1960, $1i/hr; Sept. 1,. 1961,
~ $1.15/hr; Aug. 1, 1963; $1.25/hr;. Feb.. 1, 1967, $1.40/hr; Feb, 1; 1968, $1.60/hr;
- May 1, 1974, $2/hr; Jan. 1, 1975, $2.10/hr; and Jan. 1, 1976, $2.30/hr. Source:
- U.S. Department of Labor, Employvient Standards Administratiori,” Wage and
Hour Division. ' ¢ ’
12'§ee U.S. Department of Labor, Employment Standards Administration, Wage
and Hour Division, Institutions of Higher Education. Under the Fair Labor Stan-
dards Act, U.S. Government Printing Office, Washington, D.C., April 1973, 13 pp.

5 L Ll
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health personal, and protectlve service nonprofessional full-time employees :

The source of the series is Bureau of Labor Statistics data derived from the

- Current ‘Population Survey It should be poln’ced out that this price series
is not fixed-weight; ie., changes in the mix of ocoupatxons w1th1n the

servxce category do affect series values

.o

26. Operators and labm'ers

This occupatxonal group 1ncludes workers performxng a varlety of duties

at a semiskilled and unskilled level. Examples of positions in this category -

are chauffeur, truckdriver, janitor, cleaner, material handler, caretaker,

'malntenance helper, and ‘garage helper. The -price series used is average .
.weekly earnings for unskilled plant (men) workers in posxtxons as janitor,

porters, cleaners, laborers and material handlers. The source of this fixed-
weight price series is the Bureau of Labor Statistics, Area Wage Survey.

3.0. Frmge beneﬁts o : i

The frmge benefit category consists of expendltures by institutions for

various services to staff members. The principle beneﬁts and. their usual’
order of importance are: retlrement contributions, social securxty, health

insurance, life insurance, unemplOyment compensatlon workmen’s com-
pensatlon and income continuation 1nsurance Remissions of tuition and
fees granted because of faculty or other staff status are usually also con-
sidered a fringe benefit. : L

The price series used for fringe beneﬁts is a composite index of. the
difference between AAUP surveyed com‘pensatxon and salary paid each
academic rank. In the absence of benefits data for nonprofessional emi-
ployees, the benefits price series for faculty is assumed to apply to all
institutional personnel, The price indexyseries for frlnge benefits is presented

" in table Ti-1, page 31.

-

During the last 13 years, when salaries paid by colleges and universities

‘have doubled, the amounts paid for fringe benefits have quadrupled, As
pointed out by AAUP, one reason for this growth is that benefits are paid
out of pre-ta*{ income rather than after-tax i income and this makes them on
the average a bargain to the faculty. Besides a genuine effort. by institutions

“to 1mprove fringe benefits, other factors contributing to “their rapxcl growth

have been the increase in Federal requirements for social security payments
(360 percent in. 1965, 5.85 percent in 1974) applied to a larger salary

base, price controls which have temporarily restricted salary 1ncreases'

and the fact that institutions ‘may ‘use benefit funds. for working capital.
In the context of a price xnclex, fringe benefits are regarded as a package

' ~pre1nvestment of earnings; which, together with salary, constitute the total

across-the-board compensation institutions must pay to attract and hold

competent staff. Thus the pnce series for frmge beneﬁts does not price a ..

'
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by a retiremgnt income established ‘through a uniform-series of yearly contributi
 Any chapge in the estimated future retirement income required would. result in

: !
| 2 o , I

i
; . i
i b
/ . 1

fixed package, of benefits whose form and quality are kept constant.??.
" Rather the price series represents, as it does for salaries, the amount in-

stitutions are required to.pay faculty and staff in this form to remain
competitive in the labor market: TR

There is sorie concern that the price series for fringe benefits 1s inflated -,
due to the early nonreporting by some institutions .of retirernent cogfibu--- -

tions not vested in the faculty member within 5 years. An Ainstitution must
meet this requirément for inclusion.of its refirement payments in the AAUP
survey. However; a comparison of the trend in -fringe brneﬁts for all.

_ institutions wi{\h that of 41 institutions (all of which had a vested, 5-year

retirement program in 1963-64 . cxcept one), suggests thal any. possible
upward bias iz likely to be small. »

Contracted Se vices, Supplies, and Equipmenf i
' 1§e‘rvices, supplies, and equipment cbnstitﬁted_ 18.0 percent, of the edu-
cational and general -expenditures (excluding sponsored. research) of !
colleges and universities during the base period 1971-72.14 The division
of these expenditures, shown in table II-4, are services| 7.3 percerit:

-supplies and material, 3.5 percent; equipment, 2.5 percent; books -and
periodicals, 1.7 percent; and utilities, 3.0.percent. : S

L
These services, materials, supplies, equipment, etc., are roduced and

sold by a wide range of industries. Some purchases are relatively comm&n- -

place items typical of the operation of many organizations and comm‘f:r’cial

“businesses; e.g:, office supplies and\ equipment, postage, telephone, utilities,

and transportation. Other purchases are more specialized itlw,cms ‘necdssary

for instruction and research; e.g., scientific instruments and measuring
. . \ . . ‘ S
devices, electronic data processing, chemicals, laboratory - glasswares! and -

" . books and periodicals. Because of the number, diversity, ari‘}d specialky of

these items, any grouping of similar commodities for prlcmg‘a purposes will

necessarily be crude, involvingapproximate weightings and [representative
.. . : ~ . N

pricing. -~ . T : : Lo S

) 1A fixed package of fringe: benefits - may, in fact, be 'ir;lpnséih]e‘_lo define, g

necessitating the interpretation adapted. The principle difficulty if i defining a

future fixed standard of living and estimating its future cost to b partially ;met'
ons.

higher or lower yearly contributions—a price change. While thesc difficulties may
not be insurmountable, this approach is more theoretical than realistic. Retirement/,

contributions by_institutions are.not set to provide a future fixed sta dardl of livingl . _

Rather, they are set'so that in ‘combination with salary the total ¢ ympensati

offered is competitive in the labor market. It should he pointed out that [individudls,
as opposed to institutions, are naturally interested in their standdrd

f livinglon.

. /

retirement, which™ aceounts forsthe chaice Ly some faculty to make additional "~

TIAA-CREF payments: E ) X T ‘ T
M For fiscal years 1961 through 1967, services, supplies, and cquipment were,

weighted 26 percent based on their budget proportion for the 1964-65 hase pcri:)j."

See discussion pp. 43-4+ and 20-25. "

/ Lo, ‘. . y
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) 4.0. Seivices [oe e L f‘ e

The puce indexes for ‘contracted services are presentéd in table I-9..
!

/

In educational ahd general operatlons the cost of data progessing
consxst of expenditures for outside contracted servi ’6f operational and
programming personnel, 30 percent, and for .eq ipfent purchase and
rental, 70 percent. vié{r’esearch and dcvelopment this division of costs '

4.1. Data processmg g%and eqmpment rental

is estimated to be 60 peréent- and 40 percent reﬁpectlvely Personnel- -
" ‘services have been pMted using data processing salaries reported by the '
periodical In/dsystems nationwide annual survey covermg a varlety of
’ Job classifications. In 1973 the survey reflected the salarles of 36,170
"electronic data processifig (edp) empldyees in over 1 500 installations in
major metropolitar areas. A fixed weight composite - average weekly salary
. was calculated for 20 edp job classifications con51stently reported since 1967.
The jobs mclude managers and siipervisors, computer systems analysts, pro-
grammers, computer operators, and- keypurch and tape operators. Froth
1960 to 1966 the nationwide annual edp sAlary survey was published in, thé
o periodical Business Automation. For this earlier period a com osite average

- weekly safdry was calculated for 28 edp positions and “ffhked”. to the
\\ 1967-74 salary series by drawing a smooth curve con51stent with the tlend _
\line of both plots v B .

. The pncmg of data proeessing hardware is based on monthly renta}

rates of the IBM 360, model 30 compute1 from 1964 through 1971, linked

‘in 1971 and continuing to the present With the monthly rental rates of

the. IBM 370, model 135 computer. The technology and capacity of both

) computcrs has remained essentially constant during their respective prlce’ :

-periods.: However, the newer IBM 370 has vastly improved technology | -
over the older IBM 360, having greater capacity, more sophisticated pro-
cessing capabilities, greater speed, lower cost per operatron and. smaller
physical size, In 1971 the 370 rental cost was' approx1m!ately 31, timey
the earlier 360 By linking in 1971, -this prlce dlﬂ‘erentlal due to a change
in: product desxgn is not reﬂected in the prlcc mdex numbers for:computer

‘ “hardware. .- .\," - .
The followmg should be kept in mmd Whlle price increases for fixed
model computeys have been very modest. during the last decade, colleges

N and universitics haye been’ ('ontmually angladmg their data processing - .
' capabxhtles by purchasmg newer, more expensive computers of advanced
- dcmgn Tflus .total e)ipendltures for data processing and computers has
increased- gneatly, alm oet all being “real” 'growth -in’constant dollars.

with little erosion 'of purchasing power becalise of price increases. And, . -
: from a behefit-cost ratlo\\standpomt recent advances in computer tech- :
nology are Teported: to have doubled processmg‘f'%?apablhty\ at half the cost—

'a fourfold improvement m fturn per-dollar investment. Agam this im-

67
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provement in utxlxt) does not' in any -way alter price mdex values fOI‘.“ 0
“computer hardware‘awlueh report “only price changes for products’ of
constant quality. e P

. 12, I‘ommumcatzon o : ) . . o\

-~ This submdex 1s a fixed welght average. of the Bureau of Labor Stafls—'- _
s o ¢ tics Consumer Pur'e Index (CPI) series for ‘residential telephone service
’ (82 percent) and postal chgrges (18 percenQ '

1.3 Tramportatzon . : ST -
This subindex is the CPI price series for publxc traneportatxon whlch
'represents fares—for—tocal transit, ‘taxicab, rdilroad - (coach), airplane
+-{chiefly coach), and intercity bus. Future development of the price series
for this subindex should include the addition of a componént reflecting "
‘the considerable use of automobile _transportation (leasing, rentals, re1m~ Ce
bursement for prxvate use, efc.) by college personnel., '

44 Prmtmg and #plication = - L, e _

. The nrxmary expenditures made by colleges and ‘universities in prlntlng
‘and duplication are for production. Associated overhead expenditures for -
administration, services, utilities; etc., are small and generally incl ded: v
in.their own category. In a 1973 survey, the Pmntmg Industry of America =

v determined that the major direct costs of productxon——pape? and ‘worker

‘ payroll-—were in the ratio of 2 to 3. Using' this ratio a fixed” weight dom- -

- posite index is used for printing and’ duplication baled on the Bureat of - . \ v
~ Labor Statxstxcs aWholesale Price Index price series for book paper #2 N !
plain oﬁset (BLS No. 0913- 0122) weighted 40 percent, and the average
weekly earnings-of production or nonsupervisory workers in the “printing

“-and publishing industry, weighted 60, percent, collecte¢ by the Bureau :
of Labor Statistics as pﬁrt of their Em[)loyment and Earnings series.”

4.5, Mzscellaneous \:ervtces

, This category includes contracts for a wide variety, of *professronal
technical, and skilled services provided by consultants; technicians, and
craftsmen hired by colleges and universities from' outside the institution
for partlcular jobs or projects (payment of legal fees is an examiple). Also
xncluded ag miscellaneous services are- expenditures for such items. as .in-
'surance, advertxsmg, dues and membershxps conuributions and prizes,
‘. . taxes, laundry, and trucking. The proxy for pricing this broad service
L ‘category is a comiposite’ index of salaries for professional, administra ative,
and technical support collected hy the Bureau, of Labor Statistics, National
Survey of Profeist onal Administrative, Technical, and. Ctencal Pay 4 ..
(PATC), Occ‘upatlons in this group are accountants, audxtors chief -ac-
countants, attorneys, buyers job analysts, directors of personnel, chemists,
‘engineers, enqmeermg technicians, and- draftmg Each of the 11 occupa-
tions are glven equal fixed weight i in the comp051te adex. "

s
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Do 5. Supplies and materials : _ G :
T The extensive number, specialization, and varjety of supplies and ma-
T terials -ysi:;d,,by;c_pllegés and. universities plus lack of related detailed. ac-
counting data permits use of only bread.category items and approximate
weightings. In particular, the near complete absénce: of, R&D supply and

' material ‘data. and a\'pplicable price series reduges the ‘precision of the
" R&D supplies and materials subindex to a gross and limited ‘estimate. The

HEPI supplies and materials subindex éerie7-is preserited in table”II-‘l", .

, © pagell. - | — o |
' Major supply and material categories, separate |estimates of their relative
‘weights for educational and general expenditures and’ for sponsored jre-

{

search, and Wholesale Price Index (WPI) commodity pfice séries used
. for the supplies and materials subindex are shown below. Bécause. many

- Estimated
‘ -refative

: - : ) - weight!
Supply and material category ———WPi-commodity price-series- HEPI R&DPI

Cherical and glass supplies. ... .. ., .. -Industrial chemicals; BLS No. 061 Glass * 6 10

a . T e containers, BLS Nn.|138 = . -

_ Eleetronic technical supplies.............. "Electrorilc component$ and accessories, - ' 5 . 6
S S L ~ BLS No. 1178 S S :
\ Photographic supplies........... . “...... Photographic supplies, BLS Ng_; 1582.... 3 4}‘

\\ ¢ Drugs and pharmaceuticalsz. ... .....:... Drug and pharmaceutical ma‘légia|s, BLS 2 4& )
! . T No. 0631 o ] '.
\\ Stationery and office supplies. ........ ... Dffice supplies and agcessorids,:BLS No. N 20
"\ : s : 0915-06 S [
\ " Writing paper, rag cqntent; BES: No.
N\, 0913-0141 ST
'\‘ e _ Pens and pencils, BLS No. 1585 -
"""\ Forage'and animal supplies?.............. Grains, BLS No. 012¢...... S P 34
'\ Gasofing; oil; and lubricats.............. -Gasoline, BLS No. 0971 ...... o - 4 2
B v : *'Finished lubricants, BLS No. 036
\,\Operation and maintenancs Supplies: = . ... Soaps.and Synthetic detergents, BLS No. = 12 ...
o \ ) B . . 0671 e o ":‘ ‘.
RN h *~ Electric lamps/bufbg; BES No. 1177 °
° . Prepated paints, BLS No. (621 -
. A . Mixed fertitizers, BUS No. 0651
\ R Sanitary papers and health products, BLS
. \ ‘ No. 0915-01 -

Brusies, BLS No. 1597

Matbrials and supplies—general........... Intermediate-materjals, supplies and 25
L . components, excliding intermediate. -
] | materials for food manufacturing and
I ‘.\ o ‘ manufactured animal feeds - R
; o _ ‘ - - 100

| ) .

I : : ‘ .
1 Waight estimates based on limited data provided by me\._Gene‘ral Fimancial :Reporting Office
the Utiversity of ‘Wisconsin System,. Madison. Within' supply ind material categories the various

WP co\mmodity price ‘series used are assigned WP! weights. T

2Thzi R&D Price Index prices research performed at u jversities, ‘excluding the research
activitids of associated medical/schools and agricultural stations. The weights assigned to drugs
and p.hé\rma_cuuticals and fordge and animal supplies have been reduced accordingly” " :

]
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[ .
of the’ bulk products pm(lnsod by eblleqes and umvcrsmes involvé trang-
actions in primary rather than 1(‘l¢ul markets, (oxlsxdel‘ablc use /is- mad
of WPI produict class price series m this cxpéndrture category a/s well as
. for equlpment and utllmes BN

‘60 Equipment S

Acéounting practlccs for’ classlfqu cqdipment purchases vary among
institutions, with no standard ‘definitions dommonly applied. However,
‘the type of equipment generally purchased as part of current operations
is usvally small and easily movable.. To be classified “equipment”, as

“,opposed to “expendable utensils” or supphes an item generally must °
- cost-$30-er-more-and-have-a-uscful life of at least 3 years. Examples are .
projectors, calculators, slicle - rules, microscopes, fans, cameras, tape re-
e %OPGIGFS, and typcwrlters Larqer more expensive permanent equipment
~ is generally purchased with plant funds. Note also that standard accounting
préctice generally includes equxpment repazr within curr ent fund expendi-
tures for equipment, : : :

Detailed hreakdown of current fund expendltures for cquxpment by
type of, equipment purchased. is not available. This has ,necessltat\ed selec-
tion of a few rquipment . items, included in the Wholesale Price Index
series, as repir:sentative of the many small types of equipment purchased ©
by colleges and universities. As a result, the'surrogate subindex for eqmp—
‘ment, as for supplies and matenals, is a limited estimate. The HEPT equip-
‘ment subindex series is present in Table II-1, p. 31.

‘Major equipinent categories, separate estimates of their relative welghts
for educational and qonmal expenditures and for sponsored research, and
Wholesale Price "Index (WPI) commodity price series used for the
equxpmcnt subindex are shown on page 62

. 7.0. Books and perzodzcals :

This submdc‘< presented in table: I1. 10, is a ﬁxcd welghl averaqe of the
price series for sclected hardcover trade and technical books (published
.in The Bowker Annual of Library and Book Trade Information) and the
"U.S. periodicals price sefies (published annually in the July issue of the
Library” Journal). The wbiqhts of 70 percent for hardcover books.and 30
_ percent for perlodxmls are based on the ‘expended ‘proportions of the new .
.acquisitions budget of colleges and universities, estimated from fall 1973
; llbri'n‘y data collected but not tabulated by the U.S. Office of Education.

" 80. Utilities | .
*This subindex is a composite of the,\'\’}\o]osalno Price Index series for
natural gas (BLS No. 0531-0101), residual’ fuels (BLS No. 0574), com-’

"mercial electrical power (BLS No. 0542), and witer and sewerage services
(CPI1). ThT ue_lght_s~—heatmg fuel, 30 percent (natural gas, 20 percent;

f 71
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residual fuels, 10 pereent) ; commercial power, 60 percent and water and
sewerage services, 10 perccnt»—«are based on University of Wisconsin
System data modified for a central U.S. latitude. The utllmes subindex
series is presented in Table II-1, p 31. . b

/’“ i '\‘ . . .
,""’ : . 1

/"/ |
— T L NI :  Relative
N e e T . { ) Weightl s
e - ~Eryaipment category : WPI cominodity price series HEP| R&DP}
Rental ............... ... Machinery and equipment, BLS No. IL............. 55 N
REPAIT. ..o Craftstnen average weekly ea\mngs BLS Area 20 16 - = ¢
k L Wage Surveys -
Office......... e Office and store machines and eqmpment BLS No 15 5
5 : 1193 - v R
Machinery, tools, and apparatus?. . Hand tools, BLS No. 1082 ......... R L4 70
o Cutting tools and accessories, BLS No 1135 i
Electrical machinery and equipment, BLS No. 117
, Welding machines and equipment, BLS No. 1133
! Fabricated structural metal products, BLS No. 107
Classroom and Iaboratoryz ........ Scalgs and balances, BLS No.-1146 ............... 10 5

Electrical integrating and measuring instruments,
~ - _ : BLS No, 1172 - - e
N\ - ’ 'Television receivers, BLS No, 1252
' - -'Musical instruments; BLS No. 1593 -
Photographic equipment, BLS No. 1541
Sporting and athletic goods, BLS No. 1512 .

BooKS. ............... . ....... Friceseries for hardcover trade and technical books, . 5
: The Bowker Annual of Lrbrary and Book |

Trade Informatmn : =

. 100 100

' Weight estimates based on limited data provrded by the Central Frnancral Reporting Office,
the University of Wisconsin Systems, Madison.

2within equipment categories the various WPI commodlty pr|ce senes use‘d are weighted

equally as representatlve jtems. ; .
s * )\b
.\.
TR A . . . . o A DR . .
"
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Table ll—10

e e
“Average prices and indexes for hardcover book5‘a/ d u.s.
periodicals, fiscal years 1960-74. )
' 1962=lb0 (Number code in pnrenlhues Idemmes éntegoc_y ns"ou'tlinld I_h table 11-4.)
Hardcover books - U.S. periodicals : )
- Average © Average Total book and R
Year price Indext - price Indext  periodical indéx? :
calendar  _ fiscal calendar fiscal ~ fiscal year (7.0)
year year. year . . year’ e
: 19605 ... e x7524 ...... $532 ...
T 196 .. 581 694 - - 563 709 69.9
1962........ e PR ¢ 590 - 735 . 592 - 745 - 738
1963........ . 655 78.2 631 - -79.2 785
CI9BA L ... 683 86 . 664 838 84.4
1965 ..o 765 915 - 695 88.0 90.5
1966-........ e B AT 979 . 7.44 93.1 96.5
19670 7.99 100.0 8.02 1000 100.0
1968, ... ..., ... 847 . 1033 - 865 - 1079 104.7
1969 .. 0 So.oem S LT
‘ © 9500 1124 9.31 116.2 (1135
W70, . 11.66 1324 1041 127:6 1310
1971......... e 1325~ 1863 1166 - 1428 1523
9720 TR 12.99 164.6 1323 . 1611 1636 :
N 7 Fovian. 12.20 158.1 16.20 -190.4 - 1678 :
1978, SO XS (L R VA 219.4 1813 b
. Vindexes are not fixed-weight indexes and reflect changes in the type and mix of books and / ’
perlodncals from year-to-year. /
) 2 Weighted average of book mdex and penodwal index, The weights used—hardcover books, /o
"70 percent; U.S. periodicals, 30 percent—are based on the -estimated proportion of the total ,/ .
acquisition budget expended for each. . /o
o 3 Since the new category “travel” was ‘added, pricas were linked in 1989 O /o
Source: Prices of hardcover books are based on tabulations recorded in the “Weekly Recon/’

section of Publishers Weekly for the years indicated. Not included.are mass-market paperbacks,.
_-government doctments, and certain- multivolume encyclopedias, Published in The Bowker A nu:l
of Library and Book Trade Informahon, R. R. Bowker, New York, 1974.
‘U.S. periodical prices are based on a total group of 2,372 titles published in the July lssues
of the lerayy Journal ‘since 1964,
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CHAPTER Il

UNIVERSITY RESEARCH AND
- DEVELOPMENT PRICES
AND INDEXES™

Primarily performed by universitics and funded by Federal agencies,!
sponsored research and development at institutions of higher education was
“funded at an estimated $2.5 billion in fiscal year 1974. Together with an
estimated $.75 billion for associated indirect costs and $.55 billion for de-
partmental research, the $3.8 billion total R&D experiditures at colleges and
universities” was approximately 12 percent of all R&D sponsored in the
" United States.2. As with any large aggregate, it is difficult to gain mieaning
from dollar amouuts of this magnitude. To achieve perspective, it is neces-
sary to relate absolute valics to a relevant base, in this instance by dividing
by the number of univmsity research scientists and engineers. In unit terms
—R&IJ gxpenditures per ‘scientist—total dollars are scaled down to a mean-
_ingful user unit level, Further insight can be gained by comparing unit ex-
penditures over time to identify relative. growth or decline. This operation,
to be realistic, must compare dollars of constant purchasing power. In ti
of rapid inflation, comparison of actual (current) dollars fromeyears year .
can be extremely misleading, and, at best, a relat)mly’rﬁéagmgless exercise, -
The Research and Development Pnco Index (R&DPI) presented in th1s

1 Most " rese.lr(h conducted at 1mtmltlons of higher f‘ducau(m is performed I)y :
universities through funding., by Federal agencies (71.7 percent),. by universities
funded by nongovernment sources (12.0 percent), and by 4-year colleges funded
by the Federal Government {9.5 percent). Statée-and local government funding. of
sponsored research at all colleges and universities in 1972 amounted to 4.7 percent
of the total. Source:* Paul F. Mertins .and Norman J. Brandt, Financial Statistics
of Institutions of Higher Education, Current Funds Revenues and Expenditures
1972-73, U.S. Department of Health, Education, and Welfare, Office of Educatlon,

" U.S. Goveinment Printing Office, Washington,. D.C., 1975,

" 2Industry, supported by its own and hy Fr-deral funds,. performed 67.0 pexcent
of all basic research, applied rf‘scar(‘h. and development. The share performed by
other sectors was as f[ollows:. ‘Federal Gr)vernment 15.0 percent; colleges and

* universities, 11.9 percent; federally [unded R&D.-centers associated with universities
and colleges, 2.6 percent: and other rionprofit institutioris 3.5 percent, U.S, Depart-
ment. of Commerce, Bureau of the Census, Statistical Abstract of the United Sta.*ps
1974, U.8. Gmornmont Printing Ofﬁce Washington, D.C.. p. 532,
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chapter is designed to remove the effects of inflation from college and uni-
versity research expenditures by converting actual to constant (deflated)

o _ dollars. The index is described beginning on page 74, preceded by a dis-

cussion of how the index can be-employed to analyze the effects of inflation
on R&pP expenditures.

The Effects of Inflation on
_ Research and Development

Price Trends ’ v

Much of the dlscusswn of price “trends aﬂ'ectmg the current. operatlons of
colleges and universities, pp. 27-30, applies, with slight quantitative differ-
ences, to research and development: Shown in figure III-1 (see also table
1 and figure 1, pp. 9 and 10, for comparison with other price indexes) the’

. price of goods and services purchased for research and development in-
" creased 88 percernit during the 13 year period 1961~74. The trend,’ as one-

would sus* ect, parallels the price changes in current operations as measured ’
by the HEPI. Again, the reason why R&D costs have risen faster than the.

inflation affecting the general economy is that the largést purchase is faculty
and other professional research services where salaries have increased at a
greater rate than the price of durable commodities, which are the major: .

: purchases of family consumers, Because research and development involves

somewhat less personnel cmnpensatlon than current. operatlons (67.0 per--
_ cent of the budget compared to 82.0 percent) -the rate -of increase for the-

R&‘Dﬁ has been slightly less than that of the HEPL

Price trends within the Research and Development Price Index are

“shown in table 1114, p. 76. Although there are slight quantitative differ-

ences between the price series for eacli of the R&DPI subindexes and their

counterparts in the HEPI, the presentation of price trends within the -

HEPI, pp. 30-33, is relevant to the subindexes of the R&DPI, The reader

_is therefoye referred to this carlier. section for discussion of the price. trends
-of each of the R&DPI subindexes '(professwnal'sqlarles nonprofessional

wages and salaries, frmge benefits, services, supplies and “materials, and
equipment). : : '

R

Deflation’ of Expenditures

Perspective on available resources is gained by placing absolute amounts
on an appropriate base -dimension. Educational and general expenditures
are reported per stutlent. Research and development expenditures can also
be related to users, in this case college and university scientists and engineers

. v__engaged in research. This unit measure reports the finaricial resources avazl-” ’
N _able per research participant. '
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. Figure 1111,

~~Comparison of trends in price change in higher education sponsored

research and development with the Consumer Price Index, fiscal
years, 1965-74. = S ' o =

Index -
1965=100 (ratio scals)

]
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Index
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' Price Index
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LT . .
Fiscal year .

Note.—The vertical axis is ax ressed on a ratio or logarithmic scale; ie., équal verticalv
distances reflect equal proportional (as distinguished from Vabsolute) changes,
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The source of research 'pcx',sonnel data is the National Science Founda-

" tion’s “Survey of Scientific Activities of Institutions of Higher Education.”

This susvey reports the number of full-time equivalent scientists and engi-

~ neers engaged in research and development at colleges and univessities in-

cluding faculty members, postdoctorals, and other professionals working in
" the sciences and engiﬁeering and.in research administration. The fields cov-
“ered -include the physical, environmental, mathematical, ife, and social
sciences, psychology, and. engineering. Researchers in the arts, humanities,
.and law are excluded. Research personnel at medical schools are included;
“research pers'onne.l‘ at Federally Funded Research and Development Centers
are excluded. This data is presented in table III-2, page 72.

The consequences of changes in the numbers of research staff .and price
changes on expenditures for‘research and development by.colleges and uni-
versities is shown in table I1I-1 and figures II1-2 and III-3. The analysis
can be described with assistance of the summary data presented in table

~ III-3. Since 1969 the number of scientists and engineers engaged in Te-

search and development has held steady in both sectors—about 29,000 at
public institutions, about 21,000 at private institutions. But, public institu-
tions are receiving proportionately more funding and the disparity is in-
- creasing. In 1969, public institutions with 57.9 percent of the total number
of college and university R&D personnel received about the same propor-
tion of research funding, 59.1 percent. By 1974, with nearly the same share

~ of researchers (58.4 percent), public instjtutions .gathered 66.0 percent of

the fundiig. The opposite relative decline occurred in the private sector

_ with the result that while R&D expenditures per scientist and engineer in

the publie'sector increased substantially from $41,500 in 1969 to $57,370
in 1974, the amount per researcher in the private sector gained only slightly
from $39,380 to $41,620. - : T

Both sectors were affected by the same reduction’ in R&D purchasing
power as a result of higher prices. Because total funding had increased so

* sizeably at public institutions, price increases meant that R&I expenditures

per rescarcher grew from $36,960 to $38,737 (1967 prices). At private insti-
“tutions the increase in prices reduced funding levels in real resources per
scientist and engineer from $35,070 to $28,103.. ’ .
What explains the fact that researchers at public institutions are receiving
an increasing share of R&D funding disproportionate to their relative num-~
bers? A few factors bear on the situation but none appear to provide a con-
clusive answer. If we identify university .senior teaching faculty? as an
approximate indicator of the potential'stafl to perform research, the amount
of R&D funding per potential researcher is-substantially higher in the pri-
wvate sector than in the public counterpart ($17,794 compared to $11,605.
5-5355;_—r;;st fesearch (88 percent in 1972-73) is' performed ‘at universities,
university facuity represents’the primary source and the most valid base,for esti-
mating potential research staff at all institutions. University senior teaching faculty
are all persons holding ranks of professor through instructor whose primary function
_is formal classroom instruction and/or related departmental research.

.68
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Figure -2,
—Trends in expéndifures for spo
__ public institutions; amount, an

engineer in actual and constant dollars,

nsored research and development in
damount per R&D scientistand - -
fiscal years 1965-74.

. Index ) o o
'1965==100 (retio scale} . '
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Note.—~The vertlcél axis is expressed on a‘ ratio or logarithmic scale; i.e.; equal vertical

distances reflect equat proportional (as distinguished from absofute) changes.
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Figure 111-3. ‘ o

—Trends in expenditures for sponsored research and development in
~© private institutions, amount, and amount per R&D scientist and
. engineer in actual and constant dollars, fiscal years 1965-74. ,

index : R
~ 1965=100 (ratio scals)
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Note.—The vertical axis is gxrre_ssed n a ratio or Iogarlth;nic scale; i.e., equal vertical
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\ ~ Table -2 FEE. A e o ,
FQI‘I,-time-equivélent' college and, university scientists and /
' éqgineersk_pr_imarilty. employed in R&D, fiscai years 1965-74. /

! ‘ 1 . Total FTER&D. . =
: ) Fiscal year . : scientists.and - Public ‘Private
N , . : S enginee.rsl' institutions " institutions
19657 o e Lome Coa0380T . Tl
N U/ ARUOOT S ERPRE NP el nno LT mEe o
1969, T 40,390 29160 21,230
WL e LLooa A9750 . 29,0007 20,650°
1973 e e 48030 ¢ 28490 19540
R TN LSUUUTR PO SO R ' ;;23596*
e ) v )

. }ﬂall-time-equivalent scientists and engineers engaged: in rgsearch and development include
=% facully members, postdoetorals, and other professionals working in the sciences (physical, .
environmental, mathematical, life, and social sciences, and gsychology), and enginedring and -
) in research administration at colleges and ‘universities and associated medical schools (Federally -
i -+~  Funded Research arrtd Development Center personnel are excluded). . :
| 2pyhlic and private sectors estimated to be 58.5 and 415 .p%rcent of total respectively based
-~ on average of 1969,|1973, and 1974 proportions.- ; | /

[ * Source: National |Science Foundation, Manpower Resources’ for Scientitic Activities at Uni-
; . Oer/siti s and Colleges, January 1974, Detailed Statistical Tables, Appendix B, NSF 75-300-A,
f R and r(ﬁated earlier publications. . ’ o i

u

7

/ : in 1971, see table II1-3, columns 9 and 10). And this relative advantage =
appears to be Holding fairly ;tezidy. The number of personnel engaged in °

. sponsored reseatich at any institution is dependént, of course, on the amount ,
of R&D funding received. More and larger grants generally involve more *©
research personrel, It may-be that with a higher level ofsfunding per poten- .

~ tial user, a greater effort is made at private iné_tifutions o éngage as many .

~ ofaculty in sponsgred research as pogsible. The opposite may occur:at.some.

** public colleges and universities where a commitment to teaching could rex
strict and discourage extending faculty involvement in sponsoreq research.
Then again, it may simply be that by having p%o‘portionétely more of its
research sponsordd by philanthropic iand nongovernmental . sources, private
institutions obtaip relatively more small priva/t{'e S’rants and fewer large
Federal contractsithan do public institutions. ‘ ' -

’I‘hefg-var_e,,oth_e plausible'reasons aealirig yﬁth éeébndar/ factors which
could assist in explaining why research funding pér scientist and enginger
is growing at public institutions. The gradual dominance of enrollmenits by
the public sector (75 percent of FTE students in 1974, compared to ‘GQ'per-
cent in 1961) may have wrought a parallel ascendancy. in sponsored re-
search. By sheer number of ‘applicants alone the public sector is zi\

competitive advantage in securing research grants, Some ‘private institiy
“tions, pethaps more|sensitive to the negative attitude of students and-alumni
bl . . i
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toward military research,'may/ have intentionally declined continuation of
rescarch in thls controversial area. Private colleges and universities may
also be more hesitant to accept research contracts with restrictive clauses.
Finally, and this perhaps is a mor¢ imporant factor, financial difficulties
may have forced many private institutions to decline those research grants

" where funding does not adequately. cover agsociated indirect or verhead .

costs. : o ’ : >

*

Deséripiion of 'Inydex and .

,-,,:,_V,Data' Base

" The first. price index for “deflation of academic R&D expend turf:'s” was .
developed by Sidney A. Jaffe and published by the National Science Foun-
dation in 1971°and 19724 The index was intended to Wneasure the effects
of price change, and price change only, on the kinds and,amounits of goods -
and services purchased (inputs) for research and development/activities by
universifies and colleges. The index presented here emplgys the same

- methodology and a weighting pattern similar to that used by Jaffe. How-. 7

- ever, there are-substantial différences in the degree of detail; the weighting
. . . - e ————— . . [ » .

. of specific items, and the various price series selected. Thege modifications

fmd refinements, made possible by the availability of mor¢ recent and de--
tailedt expenditure and -price data, result in a higher rat of pride change "

for R&I) compated to the Jaffe index series.” As with// all price indexes,
users should bear in midd the appropriate-uses and limjitations which stem
‘from tHe approach and the data utilized. S

4

The, R&D%index prices current direct experiditures by, universities ® for
sponsored research and development excluding expﬁﬁditur' s for large ex~
pensive scientific equipment and furnishings’ (genéfa’lly charged as an in- ‘
direct cost), and separately budgeted physical plant investment and per-

. manent fixed.equipment. The index does not.price departmental research

done-as a part of regulardustructional services and budgeted as instruction

cow ) - Ly . . :
~ and departmental research. Also, indirect costs or overhead charges appor--

..-f“.‘é;e National Science Foundat.im?, A Price Index for Deflatior of Academic R&D'.
Expenditures (NSF 72-310), U.8. Government Printing Office, Washington, D.C., -
1972, ’ - ' L e -

5 The cibmpm{mdned annual increase rite for the two series for the 1961-71. period

_are: Jaffe, 4.0.percent; R&D Price Index 4.9 percent. ‘This. difference is due pri-

marily to the heavier weighting given personnel compensation: (67 percent versus 65

_percent), and the use of an ‘entirely different. set of s price - series * than. employed

by Jafe. - R . C e . )
8 Prices for faculty are” based exclusively on university salary schedules. Expendi-

ture estimates ore hased on separately organized research activities-at institutions
»f higher education (primarily _universities ), -reporting such information to -the

- National Science Foundation, excluding medical schools, agricultural experiment, .

stations, and Federally Funded Research and Development Centers (FFRDC’s)
administered, by universities and’ consortia. : .-

V- e e e




; tioned to research ,(é-.g.,_t\xpcnditures for general vadministrati n, operation
é}nd maititeniance of the »hysical ’pI‘ant, ete.) ‘ére‘exgl’{xded fr m_,theQrice_
“index because of their varied and often arbitrary,proportionment to' re-
. search operations.” The index, abbreviated R&DPI for Research and Devel-
-cpment Price Index, and it subcomponents are presented in table II1-4.
Direct-costs of R&D activities include such é}(f)enses as wages land salaries
and purchases {of small or g’x;iendable equipment, supplies, and services
which can be directly related and charged as current op‘i;atihg costs to re-

‘search projects. The composition of such costs .and: their roportion of the

research hudget are presentell in-table ,VIII;—.S, lpagé‘ 77. Wages and salaries

-(inicluding fringe benefits) paid to university employees engaged in ‘and sup- -

porting research comprise 6 percent of é’lireft R&D ex enditures. The
other major expenditure catepories and- their' percentage weights\are: ser-
vices (16.0 percent, supplies pnd materials !,,(8.4' percent), and s
able equipment charged as dirpct costs (10.(? percent).

Index Weighting Structure

. The composition of universit 1jes.éa1‘»?.) and development expenditires by
object classification used for c mpufing, the Research and Development
" Price Index is showq in table IT[-5./The R&DPI is constructed in th con-
ventional f‘nan‘ngl_-,“ a,s_ppeviouslyi-e_ plaing¢d, by applying the pattern <£)f ex-

- penditure weights:shown to pri¢¢’ trend series. The weights -are estithated

¢lopment expenditures at _universities} dup-

proportions of research and dev

ing the 197172 base year. Thlj& the index portrays estimated changes -in. -

" prices of an R&D expenditure aggregate with a fixed composition of inputs

.or purchases, : A P -
- The index weights.in table 11]-5 for personnel contpensation (67.0 per-

i

cent) and for the various professtionalj and nonprofessional categories have
‘been estimated from data derived: in the National Scierice Foundatidn bien-

- nial surveys of universitiés and colleges covering R&D funding for adademic

. years 196566 through 197273, Research expenditure data by objett clas-

‘sification p;lrgparéd hy:the University of Wisconsin System 8 were used to’es- -

Faculty are weighted by rank {6 c rrespond to R&D participation as sug-
gested by their primary and se :ondlary assignments in 1963.2 Out of- ap-
- .proximately 125,000 ’.t'eaqhingvfgcu?ty, the 22,797 (18,616 at universities)

* -timate the remaining subcategoi}qes_»zot reported in the NSF surveys.

7 National . Science” Foundation* data uggests that indirect costs average. roughly
30 percent of direct costs. ' ’ \

8 Central Financial I}eportin@,r b‘ﬁi‘té.
jd

Worksheet, “Summary of Expenditures
_by Major & Minor Objéct .ClasF,_;197fZ—73,” The University of Wisconsin System.
Madison, 1973. .- R | . ) v L
?Ralph-E. Dunham, Patricia}S. Wright, .and Marjorie O, Chandler, Teaching
Faculty in Universities .4nd Fotp ~Yepr Colleges, Spring 1963, U.S. Department
of Health, 'Bducatich, and Welfare, Office 'of Education, U.S, Government Printing
Office, Washington, D.C.,|1966, PR 73 and 75. : -
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Table 111-5 1.

Composition by object category of current direct expendi-
tures for sponsored research and development in univer-
_ sities, estimate for fiscal year 1972. —

(I Al
et e

Category e l?_grmcgntggfgg@f:@fh?ﬁ%itﬂ?e‘§
PERSONNEL COMPENSATION . - . o .. 610
. 1.0 Professional salarles. ....... .. . ... R 45.7
L1 Faculty (university)............ ... .. ... . 17.3 .
1.2 Research associates..,.... ... ... ... ... 07 15.1
.“1.3 Graduate assistants...... .. ... ... 102
‘14 Other professional, nondoctoral,. ... e 3y -
2.0 Nonprofessinnal wagesand salaries. .. ... .. . .. ... ... . 143 __
2] Teehnicians. \........ ... ... 7.0
Coc22Craftsmen. .o 24
23 Clerical. ............... .. ... .. e B 24 .
24 Students. . ... ... ... .. e S PO 25
3.0 Fringe beneﬁlsé. ol o PO L, 7.0
CONTRACTED. SERVICES, SUPPLIES, AND EQUIPMENT . L 33.0
. 4.0 Services...... . e e o L cee 160 .
‘. 41Data processing and.equipment rental. . ... ... ... . o028 -
i © 4.2 Communication ..o .. 0 8 T
4.3 Transportation.... ... .o 2.0
4.4-Printing and-duplication... .~ - .. .. . 8 .
4.5 Miscellaneous serviees.. ... ...... .. ... ... ... 8.4 .
- 4.6 Consultants and other professional........ P
/5.0 Supplies and materials. >.. ... ... ... T 7.0
60 Equipment. ..c o N doo
...100,0 - 100,0

reporting organized rt':se'arcfdi as a primary or secondary assignme/nf were
-, composed. by rank as follows: professor, 340 p?fEéhT}‘aEEoda%e\Efofessoy, .
30.1 percent; assistant professor, 29.0 percent; and instructor, 6.9 percent,
Multiplying these percentages by 197172 university salary data results in
the relative bidget expendituré by rank for teaching faculty” involved in~
‘research. These budget weights are: professor, 4.3 percent; associate pro-
- fessor, 28.8 percent; assistant ‘professor, 22.7 percent; and instructor, .27 .
percent. The accuracy of this division is not critical since the differentials
The weights shown in table, I11-5 should be interpréted as rotigh csti-
mates suggestive of general magnitudes rather than of precise dimensions.
Because fow institutions or State systems report rescarch expenditures by
¢ detailed object classification and because there s little standardization in
‘reporting procedure, the distribution of weights among the categories from
a sample of institutions can only approximate true national averages, How- -
ever, the price trends that are- associated with many related subcategoriest
. are very similar. Therefore, the composite R&D Price Index would be little-
" altered if these weights were to be distributed somewhat differently.-
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m\de\X\&'ices._ ‘and Data Sources

[5] ~

; This section; together with Televant wmaterial from the HEPI “Index:
Prices and Data Sources” section, pp. 4463, presents a description of the
items priced for the R&DPT and data sources.

o

PERSONNEL COMPENSATION

1.0 Professional salaries a

Subindexes for salaries of the various professional personnel categories
“are shown in table T1I-6. ' S

i
ES)

A1.1 Factilty éuniversity.) o

The university fa_cul@ salary subindex consists of a weighted average of -

. individual indexes of the salaries of professors, associate professors, assistant
*_professors, and instructors ax shown in table III-7. The weights are based

on the proportion. of total faculty salaries paid to each academic rank in.

S 1971-72.

»Paéulty play the most important role in academic research as project. . -
directors, principal investigators, and associated ‘consultants. ‘The salary .
data compiled by the American Association of University Professors -has -

- been used as representative of the trend of: cornpensation for faculty partiei-
pants in academic research. With about 88 percent (1972-73) of sponsored . .

R&D expenditures accounted for by universities, trends Telating-to compen=
sation of university faculty, as opposed to all faculty, is most relevant for
the R&D price index. For this reason the AAUP Category I salary data for -
a.pproxiinately- 150 universities is used. Category I “includes institutions
which offer the doctorate degree and which conferred in the most recent
three years an annual avgrage of fifteen or more earned doctorates covering
a minimum of three nonrelated disciplines™ ' o ‘

There is some COI’lCéI‘l‘{ as to the validity of using the trend in salaries

of all university faculty as the appropriate surrogate for faculty engaged
in sponsored research who-are primarily in the sciences.-This concern arises

. * 3 . . B . (> »
because science and engineering departments have been relatively affluent

im recent years and may have increased their faculty salaries within rank
 classifications at a greater rate than for all faculty combined. If this is true,
-the* AAUP salary data would miss part of an additional rise in -salaries

. that may have occurred separately for science and engineering faculty

engaged in R&D proje(:ts.

1.2 Research associates :
< . .
Research associates engaged in ‘academic research are a unique factor.
These are profeéssional scientists or engineers serving as.senior research asso-
ciates or more often as postdoctorals without faculty rank or perquisites.

92
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Their attachment to the university is gencrally marginal although research
apbointmént‘s may he slepping stones to more permanent affiliations,
' With only fragmentary and inconclusive information as guides, thé sclec-
. ti@_n of proxy trends to represent compensation of research associates is a
difficult problem and one that at this stage must be judgmental. Since re-
séarch associates arcracademiczilly oriented and are 'gene‘rgylly full-time em-
ployees, it is reasonable to assume that their compensation is related to the
salary and compensation scales of faculty. Such ah assumption is particu-
larly cogent with respect to senior research assotiates working primarily in
a professional capacity, less true for postdoctorals whose research participa-
tion represents a continuation of their educational training. The stipends
_"P\'ofxpostdloctérals, who make up the bulk of research associates, is consider-
" ably less than the salaries of ‘assistant professors.? For these reasons, AAUP
data for university (Category I) instructors has been sclected as the most
appropriaie proxy for salaries of rescarch associatos.

1.3 Cradﬁate assistant's._: o

. See pp. 4718 for discussion and table I11-6,

1.4. Other pr'o'jession'al, nondoctoral.

Auxiliary research personnel in this category and also techn'iciansprovide
* . backup services to the principal investigators and research associates. Sup-
port services are generally outside the professional interests (or training)
of the faculty, research. associates; and graduate studenits, and therefore- it
seems loical to assume that compensation paid to such ‘auxiliary research
persorinel would be determined by competitive conditions for their speciali-
zations in the general labor market. As an approximation of these market -
conditions, a composite trend of salaries for .chemists and. engineers pub-
lished in the BLS reports on its annual National‘Survey'of Professional
Administrative, Technical and Cletical Pay (PATC) is used as a Surrogate
for this category (see table I11-6). '

2.0 Nonprofessional wages and salaries

For nonproféssional categ‘orieé 21 Tejclmicians,' 2.2 'Cfaftsmen, 2.3 Clg’ri—
and 2.4 Students se¢ pp. 52-54 for discussion and table I1-8,

3.0 Fr\m{e benefits -

N

: S : S
. See pp. Jiﬁ(i for discussipn and table II1-. :
B See Nauﬂﬁml "\{ﬂ(lmny of Sciences, The Invisible University: Postdocioral Ldu-

Yeation in the Unite States, Washington, D.C., 1969, pp. 226-227..
L » .
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_ 4.6. Congultants and other'professg'onal. Ve

© CONTRACTED SERVICES, SUPPLIES, -
'AND EQUIPMENT o

4.0 Services C ) N ' | - L

For service components 4.1 Data processing and equipment rental, 4.2 '

" Communication, 4.3 Transportation, 44 Printing and. binding, and 4.5

Miscellaneous service see pp. 3659 for discussion and table TI--9.

* Consultants (mostly faculty from other institutions contracted on.a hon-
oraria basis) and experts from business and industry hired to provide pro-
fessional services to the research activity have been priced by the cormposite
index for university faculty compensation. See table II-9. - '
5.0 Supplies and materials ,

See pp. 60-61 for discussion and table ITT-4.

6.0 ‘qu,i.pmen_t

 See pp. 61-62 for dsscussxo\n and fable T4 .
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CHAPTER IV. .
~COLLEGE AND UNIVERSITY PHYSICAL

_PLANT ADDITIONS .
PRICE INDEXES -

higher education. Nothing could be less true. In terms of real investment
per student, new construction at colleges and universities reached its peak
in"1967. It has steadily declined since then and now in 1974 is less than half
the 1967 high. The key to this type of analysis is employment of a suitable
price deflator for college-and university building constriction. The index
..—used for this purpose plus a price index for physical plant equipment are
presented in the second section of this chapter. The last section discusses
how improvements in construction technology are taken into account in
index compilation, and the alternatives considered in selecting an index.
The analysis which follows. presents price trends in building construction
" colleges and universities for physical facilities. '

-The Effects of Inflation on
Physical Plant Additions

* The price trends for building construction and for equipment purchased
by colleges and universities compared with the Consumer Price Index is
‘shown in figure IV~1: (Comparison may be made of all indexes presented
in this study by reference to, table 1 and figure 1, pp..9 and 10). Since
*1967, the price of new construction has increased at an annual rate of 1%

" percent, greater than the 64 percent annual increase in the price colleges’

and universities dre paying for current operations. On a brighter side,. the

price of equipment purchased through ‘plant expenditures rose only 4 per- -
_ cent yearly since 1967. In the last year, however, equipment prices jumped

7.8 percent, part of the national inflation phenomenon -and "a possible
portent of the future. - . o ‘ i R

A0

‘ 92/ x
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Althoug_h currently declining, expenditures for building construction re-
mained relatively steady at $3.2 billion yearly from 1968 through 1972. At
first impression this observation suggests a leveling of the building boom in

and in equipment, and the impact of this inflation on the expenditures of’

B
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The effects of price’ increase on bxpenditures for new construction-are
showy in table [V~1 and in figures IV-2 and IV-3. The rapid expansion
of college and university facilities in the sixtics, to accommodate a doubling
of enrollment, reached its peak in 1967 with expenditures for new construc-

tion ‘équaling $577 per student. In both the. public and private sectors this

was the most real resources (en'a unit basis) ever devoted to-new -construc-

. tion -and likely will not be exceeded. Since 1967 total expenditures in 'the

public sector have gradually increased, but-not as fast as enrollment growth

~ or.prices. The result has-been a steady decline in per student real invest-

ment, from a high of $558 in 1967 to a current low of $240 (in amounts.
based on 1967 prices). The private sector has fared about the same. While
total expendlitures have declined, enrcllment growth has not been as great,
with ‘per-student. constant dollar, expenditures  declining from a high of
$617 in 1967 to a 1973-74 low of $269-$272 (1967 prices).

Until 1974, equiptient purchases had been a “good buy” relative to the,
prices of other goods 7nd services, which had beeri rising. more rapidly: The
data are presented in table IV-2 andyfigure IV—4. Since 1966, per-student
expenditures in actual (current) dollars have remained. remarkably level
in the public sector; varying between $133 and $147 per student. In con-

stant dollars, unit expenditures pcakedgit'$139 (1967 prices) in 1968 and

o N

slowly declined to the $108-116 level. A similar situation exists in the pri- -
vate sector, with steady actual dollar expenditures between $109 and $134

per student, and a gradual decline in constant dollars from a high of $130

- (1967 prices) in 1968 to the present $92-103. level.

The decline in real inveitment in cquipment has been much less than

that in new construction, Education overbuilt facilities in the early 1960’

. - e . . . .
~ which lessened the need for further new constguction while requirements

for new cquipment and replacements contiriued steady. Although the same
proportion. of actual dollars went to each, real investment in cquipment -
relative to new construction increased, due to lower price increases and the -
intgntion of plaguers to emphasize equipment rather than buildings. With

- the trend in all prices up sharply, future équipment cxpenditures will buy

legs than in the past. And the continual purchase of more costly improved
equipment compounds the problem. The equipment price index measures

~ price change for a market basket of products fixed in design and quality..

Institutions that substitute more expensive ad}»ahnced equipment must add
to their total budget thc‘additional cost. involved. '

-

Description of Indexes

* and Data Base | ‘ I

\

The pfice index for physical plant fund eprnditurés is entitled “Index

~of Change in Prices of Building Constructiory apd- Equipment Puychases
" by Colleges and Universities Through Plant Fund Expenditures.” Expendi-

)
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Figure Iv-1, :
~=-Cofmparison of trends in

Index, fiscal years 196 1-74.

x . .
=100 (ratio scale) N

price chan/ge
byilding construction and equi
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'//

New constructign
’ index

in higher education
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Note.——The vertical axis is expressed on a ratio or logarithmic scale;
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Figure V-4, ' | 5 R
’“ —Plant fund expenditures for equipment in instititions of higher

*  ‘education, amount, and amount per FTE student in actual
‘ aqd constant-dollars, fisc:  years 1961-74. "
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‘Note.—The vertical axis is exFres'sed on a ratio or logarithmijc scale; i.e., equal vertical
distances  reflect equal proportional (as distingulshed from absolute) changes.
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. tures for physical plant assets consist primarily of investment in buildings

. table IV-3. However, in 1972~73 this ratio changed to construction 75
percent, equipment 25 percent. If-1973-74 data suggest continuation of
“this ratio or a general trend, the index will be reweighted. accordingly.

and equipment. Land purchases represent less than 4 percent of the total.
Because geographical location plays a critical role in land values, a land
expendlture price series based on national averages would have no relevancy

either to a particular plot or to a ‘given institution-or group of institutions. .
Therefore, land as an item of expendlture is excluded from the index

T4

calculation.
Since 1965-66, total plant fund expendltures have been proportloned be-

tween those for new building construction- and those forequlpment at a -

remarkably consistent 79 percent-—21 percent split. These weights are used
in" computing the index for physical plant fund expenditures, presented in

" New Construeﬁon

"

Colleges and universities construct many different types of buildings,

but generally they are large steel or concrete structures similar to commer-
- cial office buildings. Based on physical facility inventories, about half the

_ floor area of campus buildings is devoted to acaderaic facilities which®in-
clude classrooms, laboratories, offices, and study areas. Twenty percent of
the floor area is for general and supporting use such as museums, hotel-
type accommodations, auditoriums, theaters, garages power and heating
plants, and teaching hospitals. Thirty percent is for residential facilities.
" Although there is no construction price index designed specifically for in-
stitutions ‘of higher education, tHe Boeckh Division of the American Ap-
praisal Company -does compute an index for apartments, hotels, and office

" buildings in the $200 000 to $5 million cost range, which appears particu-

ERI

PAruiitex: provided by ERiC 4
g Vo

larly applicable to ‘the mix and types of buildings found on college and
“'university campuses.! The Boeckh index also appears superior to other

alternatlves in accounting for 1mprovements in construction productivity.

A discussion of this topic and- other factors which led to choice of the
«'Boeckh index begins on page 95. Boeckh mdex values for new. constructlon
are presented in table IV-3. :

~The Boeckh Division’s index for apartments, hotels and office buildings

is’ statistically adequate and' consistent and does not’ exh1b1t°deﬁc1enc:1es:

which characterize many indexes compiled by private organizations. This

" index is a fixed weight input index of.wage rates and building material

prices weighted together in accordance with their importance to the cost of
a unit of construction in the 1967 base period. It covers the structural por-

tion of buildings and ‘all plumbmg, heating, llghtmg, and elevators. The *

1 Boeckh has the data and cnpabxlxty to develop a constructlon price-index exclu-
sxvely for structures built by colleges and universities;. Demand for such an index
has not- been suf’ﬁctcnt to warrant its dcvclopmcnt and mamtenanec

i 91
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Table W-3

’ X . | S .' .
) - : . ."! - "
. N . )
v . .
w .o

Price index of buil&ing construction and equipmentpur:
chased by colleges and universities and component sub-

indexes, fiscal years 1961-74. ) -
1967 = 100 .
‘ . o : New L
Fiscal year- construction  Equipment  Construction and équipment
A A index indext 2 price index? ’
1961, . 83.4 940 - 856
1962 .. 8.2 . 9.0 - ' 87.0
1963, .. . o o, 812 945 ° 88.7\
) 1964, . 89.4 95,1 90.6
’ 1965...» .. . L et R 921 . %3 - - 92.8 .
1966 0 . s " 955 %3 . - 97 T
1967 LS 1000 1000 - 100.0 :
. B8 e e 1018 1031 - 106.4
, 1969 T - 115.5 105.8 - © 1135
<1970, ¥ RSN o140 . 11047 1211 °
1971, . L. 18] 115.5 "130.7 ’
"1972. . .. S e 1887 . 179 coo 1399
1973 . . w8 71215 « 1418

974, 1653 . 1310 o 158.1

1 For equipment, a weighted average of -the following itenfs from-the Wholesale Price index
* network: cdmmercial furniture; 40 percent; office and store machines-and equipment, 25 percent;
general purpose machinefy and equipment, 30 percent; and machinery and equipment-5 percent.

2Weighted average as follows: new construction, 79 percent; equipment, 21 percent. Weights
are based .on the proportionate expenditure for-these two items for all colleges ang - universities .
since 1966. o PR . .

Source: For building construction, the Boeckh - apartments, hotels, and office buildings index
compiled- by the Boeckh Division of the American Appraisal Company, Inc., and reported in
Construction Review, published monthly by the U.S. Department of Commerce.

index measures construction with fived specifications, the bill of 55 material
“jtems being extremely thorough<and complete.> Wage rates are based on
detailed job specifications for 19 construction occupations.® The weights
‘ assigned to the various wage rates and building material prices represent

£

2 Major material iterns.in the Boeckh index include ‘brick, concrete block, lumber,.
ready-mix concrete, galvanized sheet netal, reinforced steel and structural steel, -
i —acoustical tile fiber, doors and frames, glass windows, hardware, Fber: board, metal
* lath, Indiana limestone, marble, metal strips,. paint; gypsum, raofing asphalt,
channels light ste:l,. resilient floor tiling, ceramic wall tile,. sash, copper tubing,
. lavatories, water closets, pipe cast iron and black steel, elevator materials,: air
conditioners, boiiers, furnace forced air, control systems, pipe galvanized steel,
radiators, unit neaters, electrical conduit, fixtures, switch gear, trénsformers, and
cable, | :
3.Clonstruction oecupations priced by the Boeckh index are: bricklayer, carpenter,
conérete laborer, concrete formwork laborer, electrician, shovel ()perating"qngineér,
; building laborer B and C, masod tender, painter, plasterer, plumber, ifonworker
[ L rod man, comparition roofer, sheet; metal worker, sheet metal duct worker,-structural

h stéelworker, structaral steel fabricator; and truckdriver.

<
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T e tual fmdl toml building, 0\1)(*ndxtm(-s u-portod in the “Lontxactor s Sivorn
Statemient™ (CSS). Ilwsv statentents are continually monitored by Boeckh,
and as chariges occur in construction procedures and material ('\f'casmnally
with reSultmg improvements in construction productlwty) mdex/orﬁponent

" weights are modified, with index values adjusted to eliminate*the effects of

" such changes Thé material-labor weights, constant since 1967, are: mate~
rial, 51.7 percent;: labor, including contractor’s owerhcad profit, and con-
tingency funding, 48.3 percent. \ :

ber er, ready-mix concréte, qal\'l ized sheet metal,’and reinforced and struc-
Aitems are. pnced usging Wholesale Price Index price series. Local Blue Bo
v prlces are- used Ador rrntal of trurks oxcavatlon and erection oqulpm

ere(l every othm month in 187 U ‘; cities and in 19 Ganadlan cities.
reports some geographic differentials in worker product1v1ty but
recognize any natlonal trend over time..

2

Equipment

-ally vonsists of all types of movable property of a permancpit natére much
of .which is purchased for umnodlate installation in new buildings. Per--

as. opposed to- plant fund, expenditures for cquipment,.discussed on page
61, usually involve small iterns added-tp the equipment inventory sibse-
quent ‘and ‘apart from the bmlqu cog ruction ]/Z“gmm.. i
In collecting price data to be used it 1'}1) iice ‘ind
.constant the quality or utility-determitiing ‘specjfications of all items has
already been emphasized. With regard to much /zqmpment such'a ‘practice
‘is especially difficuly and perhaps impossible. The utility of most products.
is continuously being modified and 1mp10v , and "the improved product
usually. sold at-a higher price to the consymer. Any change in producer
costs or sale price that can be attributed to # change in product quality must
‘net be considered a price chinge. \nonzbr problem in devolopmq a price
index for equipment is that colleges andl universities purchase a wide va-

Material and labor costs are cpmpuged monthly based on actual transac-
tion prices paid. 1‘61 basic )ull ing materials (brick, concrete block, lum- v

Equipment purchased 'thr'o‘{th capital investment of rﬁlan funds qener’-"

manently aﬁiw’d furniture, machinery, appurtenances, arfd appliances con-
structed as part of the building are not classified equlp)?ent # Current fund, "

Z\ea the need for holding”

tural steel) local prices are collected by Bocckh.. The balance of materia)/

riety. of -different pmdu( ts Indmdual ricing of these many proglucts is not )

feasible. - .

4 E‘(amplm of buxldmg (‘nmpnnpntq and not equiphment include: biilt-in labora-
tory tahles, lInckers, bookeases: hoilers, furnaces, fixtwrres,.and m"l(‘hmery for heating,
“lighting, plumbing, air conditioning, and other power plant equipment; elevators:
vaults and conduits; signal and clotk systems: utility systems: and mmpxes:ed air
systems. American Covneil on Edumhn,[ College and Umz'er:tty Bu:men‘ Adminis-

tration, Washington, D.C., 1968, p. 108‘ )
. - X i
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The task of pucmg many dlﬂelent productitems while attempting., to

formed by.the Bureau of Lah6r Statistics in preparing the Wholesale Price
“Index (WPI). To avoid mvt/)lporatmg price changes influenced by quality
. or quantity changes, the Béreau of Labor Statistics defines each commodity
m“the Wholesale Price fndex by precise: specifications which. incorporate
qhetr principal price-dgtermining characteristics. 5 So. far as possible, prices
are f.o.b. producmg oint and refer to sales in Iarge quantltles for imme-
diate delivery. ‘ L
Although the- WPI i"s based ‘gn more than 2,500 commodities and over

mercial tramac/lons in ‘primary markets. The items _priced are thus repre-
sentative of a} items in the WPI universe. For the many types of equipment
purchased by colleges and umversmes a representative sample for pricing
é\used(; Mapg of' fﬁe major types of equipment’ expenditures
made by folleges andAiniversities are subindex components of the WPL, If

© "the WP sampling'/" or these subindexes is also' representative of equipment

must also

items purchased by colleges, then: the WPI price series may serve as an ap-
propriate proxy. ThlS assumptlon has been made; and four BLS subindexes
that represent the major tvpes of equipment purchased by colleges andv
umversxtles are listed here, (Values for the resultmg prlce index for equip-
ment are presented in table IV-3, p. 92.)

"~ 5An ex'unp]e of a commodity- spccxﬁcahon for stecl strip is: {Strip, cold-relled,
carbon steel, coils, No. 4 temper, No. 2 finish, No. 3 edge, bas? chemistry, 6" x 0507,
"in qu;‘mtmes of 11,000 to 19, 999 1b., m111 to user, f.o.b. mill,"per 100" 1b.”

o

Relative

Equipment type weig_ht‘ ) - * WPI subindexes used‘
° i : ‘ o Percent
Office and classroom furnituré .. .40 Commeicial furniture (BLS No; 122—-|ncludes chalrs desks,

. and filing cabinets).
~* Office machines and equipment . - 25 Office and store machines and equipment (BLS No.. 1193—
N i : ' includes calculators, adding machines, typewriters, safes,
) - 'duplicating machines, and cash registers).

1Y N
Laboratery equipment....: ... 30  General purpose machmery and equipment (BLS No 114 —
: ) o © includes pumps, compressors, conveyors, mechanical
power transmissions, scales and balances, fans and blowers,
-~ . valves and fittings; and bearings).

Other. ..o . eere i en 5 Machinery and equipment (BLS N¢. 11—includes agricul-
o tural; construction, metalworking, woodworking, printing,
“and genera! purpose machinery and equ:pment)
VThe relative weight of each equnpment component is based on data o\tamed from college
purchasmg offlcers . ) .
.t ;
. . &
: < 1.8
' 94 : )
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ac¢ount for the effects on pricg’ ‘of product innovation. and redesign is per-.

8.000 price quotations, this is.only a sample of all commodities sold in com- ‘




- Construction. Pro'du(':tivity; o .
and Index Selection - -

a .,
e The prlvately complled prxce indexes used by the Bureau of the Census

’
e

. and others to deflate figures for new comstruction have been widely: criti~ .

cized on the grounds that they do not take account of productivity changes

~and therefore overstate price increases. In January 1961, as part of its over-
all review of price indexes, the Price Statistics Revlew Committee of the
National Bureau of Economic Research described this and other major
- deficiencies and further recommended that the development of statistically
adequate construction price indexes be given a high priority in the Federal
Government’s price statistics efforts.® I‘ollowup activities on the Commit-
tee’s recommendations have been recently reported in the Survey of Cur-
rent Business.” Revised deflators have been selected by the Bureau of Eco-
nomic Analysis (BEA) and the Bureau of the Census. However, in the
opiriion of this observer, none of those selected are appropriate as price in-
dexes for college and university construction, and an alternative index has.
been chosen for this purpose

| Accounting for Increased Productivity

s,
T

- -

v

" The proper-mleasure of price. change in construction is conoeptually“

somewhat different than the approach normally -used in prepar1ng price

indexés.. The essence of price measurement is that a time series 'of price -

observations be obtained for goods and services of fived specrﬁcatxons For
. homogeneous raw materials of near constant quality (coal, sugar, lumber),
‘quality can be easily controlled by imposing detailed specifications. Fgr the
many. products that. contlnually change in quality (typewrlters jackets
automobiles), the dxffernnce in price because of change in quality (as mea-
sured by related higher producer costs or the difference in price between the
" two qualities produded and sold slmultaneouslv) can be properly excluded
by the linking process. However, new construction is one of the most hetero-
geneous products in the economy, with heuses, buildings, and shopping
cen'ters almost never built the sarie. ThlS necessitates the pricing of a fixed .
hy[)othetzcal buxldmg that accurately represents the type ‘or categpry of
constructhn Being considered. Furthermore, because no “standard” build-
~ing is repeatedly. constructed year-after-year, inputs (labor and material)
“rather than the finished building product must be priced.

'8 The Price Statistics Review Committee was organized by the National Bureau
of Economic Research at the.request of the Bureau of the Budget. The Gommittee's
report given in: U.S. Congress, Joint Economic- Commxttee, Government Pm:e

., Statistics Hearmgs v« ., January 24, 1961. :

7 Bureau of Economic Analysis .(BEA) and the Bureau of the Census, Social and
Economic Statistics Administration, U.S. Department, of Commerce, “Revised
Deflators for New Construction, 194-7-—73 ? Survey of Current Busmcss, Vol 54,
No. 8, Part I, August 1974, PP- 18—97
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In pricing mputs :,pvmal atteutlon must be directed to those changes in
labor andl material which result in increased construction; product1v1ty As
technology develops new tools, procedures, and matérial§] construction can
be performed at lowu_umJ_costs. & construction prlci index, $@lthough
hdéed on inputs, must reporg the cost of a com/)le’ted structure, taking into
.. .account all improvements in product1v1ty brought: about by changes in i in-
puts and the efficiency of their usc.
Changes in productivity are ecual to thc difference in input’ costs be- .
tween old and new methods measured per unit of the completed or in- placeﬂ_
.component. A few example§ will illustrate."An early major, 1mprovement in
construetion efficiency occurrgd when steam shiovels wei® employed in ex-
“cavating to replace horse drafvn scpops. The savings in cost per cubic yard
of earth removed (the comyfleted component) were considerable and could
~be propvrly accounted for yiun(lex calculation by-substituting the unit price
{dollar cost per cubie yatd removed) of shovel operators and gasoline for
scoop drivers and horse feed. A second major improvemient in construction

productivity oce ifred when rehdy-niix concrete became available and miade . -

self-mixing.of -the job site noncompetitive and obsolete Again, the sub- *

‘ stituting of nputs priced per unit of completed construcnon (in this case
____per cubic vard of“mixed, ready- -tq-pour concrete) accountcd for ‘the in-
creasec pmdu( tivity. Other cxamples of potential increases in construction
productivity are the possible sav ings which could accrue from buildings de-
signed wlth load-hearing exterior walls, and the greater use of factory pfe-
fabricated- components such as bathrooms. There also have been improve-
ments in material handling through use of tower cranes and motorized.
Gemgm buggies” for concrete hauling. More recently, the efficiency of
mterlor wall construction has been increased by use of drywall, boatd instead'

of ‘plaster. The difference in unit costs ($0.40/square foot compared to
$0.51/square foot in 1972), would be accotnted for in index values by
subsstituting the labor costs per square foot of completed wall of “rockers”.
and “ﬁmshms” for “lathers” and “plasterers”; also the-unit costs of shvetrock 3
“and finishing compourid for gypsum board and brown and finished coat
‘plaster. The fact that a finished plaster wall has (‘ertam superior: qualzty ‘
aspects to that of drywall would have to be taken into Account. P
The criticism that construction price indexes have not properly a(‘counted
for improved pracuctivity is especially true when index values aref com- -
pared over a considerable period of time when a strong upward b1as is
noted. In the short recent period that indexes are presented hvre (smce
1961} changes “in building materials and construction techmques have
largely.related to specific components and have not had 51gn1ﬁcant effects

on overall productivity or total costs. Comparing reyised with' {inrevised
- indexes of fotal new construction,. the BEA and the Bureau ‘of the Census

note that since 1965 no overstaternent of consequence is observed.® Yet
¥
HBEA and Bureau of the (‘emuq,“‘Rensed Deflators fo;‘ New -Construction,

1947-74. op..cit., p. 20. (I"o}‘ nonresidential buildings, the increase in index values-

fmm 1961 to 197? for the re\fﬁf‘d and unrevised indexes were 841 percent and’

per(‘ent respectiv e]y ) Mg
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. care must be exercised to see’ that data collected for price mdex computa—.' :
T tian adequa‘tely account for productivity changes, and it is not clear to this
observer nor do the BEA and the Bureau of the Census claim, that this and
other stated ob]ecmes have been ac hmw(l in thmr choice of 1ntcr1m revwe(l
e constructlon indexes. = . C et

’ e
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Selection of.the Boeckh Index L ) - / o

Th&revised construction deflators selected on an interim basis by the
BEA and the-Census are based, by uecessity, on existing price series with
thelr attendant deficiencies. For educatlonal hospital and institutional, re-
ligious, and other nonfarm . nonreSidential bmld‘nqs the BEA and the
. Census have selected an unweighted ‘average (one-third weight each)
compos1te of the Turner Construction Compapy’s index, the Census’
single-family house index, and: the Federal Housing ~Administration’s
(FHWA's) structuros index. This compos1te index also serves as a construc-

- tion deflator for industrial buildings, commercial buildings, and farm non-
residential bmldmgs The tremendously wide range of bl?img types cov-
ered by this single index explains in part why three disti ive price series

s were selected to form ascomposite in.an effort to represent as many.physical
specifications and construction skills as' would be found in such a broad"”
spectrum of buildings. There is little difference in the overall rate of increase
between the BEA’s wnd the Census’ revised deflator for nonresidential
buildings and the Boeckh index selected for colfege and university con-
‘struction (for the 1961-73 period 84.1 percent and 85.6 percent, respec-.
tively). Yet, from a theoretical standpoint, the Bogekh'index is preferable.

Con51de1 the three components of the BEA- Cendus index as applied to
nonresidential buxl(lmqs Both the Census’ single-family house index and
. the THWA’s structures index can be disinissed -as irrelevant to most types of = _ \(
nonreszdentzal building construction. Single-family- houses are typically .
small, two-story ‘wood-frame construetions with simple electrical, air con-
dltlomnq and heating systems. Nonresidential commercial and mstu;uhonal N
buﬂqus on the other hand, are Iarqe multlstmy steel and/or concrete
~ frame structures with complex structiral, mt‘chamcal and electrical “sys-
tems. The “architectural and engincering designs are far more extensive,
complex, and costly than are those for résidential houses. Many workers on = *’
large constructions are highly skilled' and all are 1)a1d union commercial
rates which exceed hoth nonunion wages commonly paid for residential
house construction and union romd(‘ntlal rates. It is also important to note
that since the Clensus’ single- fanuly house index represents - the total salcs
“price of houses, including site.values far use in the value-in-place series, the, -
index must be adjusted. for site-value changes. The difficulty of accurately

"estimating land values ('Astq serious coubts on the v*xhdltv of resul’tmgr
structural values. ’ : - : 0

, Bridge construction also is dmslmllm to that of commercial buildings.
The FITWA’s structures mde‘c is\a wmqhted average based on the contract

: . [ T o
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‘priée:”" fixed ph);sical quantities in place for reinforcing steel, structural

steel, and structural conctefe. The heavy types of equipment and materials
used in bridge ‘construction, particularly if the span is over water,.the ex-

" ceedingly sophisticated structural engipeering required in many bridge de-

. 4 hY e . . )
'Slgns,‘an/d the use of prestress_ed concrete i1l some 1nstances are among some

. of the dissimilarities l)et'.;'e'en pridge and Building ‘construction. This leads

to’ rejection of the THWA’s structures index as a suitable d&flector com-
ponent for onresidential buildings.

The more relevant Turher Construction Index By itself would be a better

-deflator fqrunonresidenfal ‘buildings than in combination with the other two

components. Yet, thisdindex has ‘cgrtain deficiencies which suggest the su-

- pegiority of the indexes prepared by Boeckh for, purpose's intended here. In
-essence, befinning in 197Q&the Turner Construction Compdny’s building-

" in the index are’ based on estimates of changes in materials, labor, and .

" Prior to 1969, the Turner index was based on the estimated cost. of con-

cost index #as been based 85*1 the estémalted cost; plus profit, of constructing
a hypothetical 40:story, structural steel, finished office building of fixed specs

ifications. The company’s-cost data are now derived from quarterly repofts

from the vatious regional Turner purchasing offices. These. reports cqver
current and projected costs of about 12 categories of materials, supplemént-

ed by informa'gibn on labor costs (from union contracts with Turner) and '

on other costs (such as ‘nterest ‘on: construction loans).. Quarterly changes

< U . . . 3 . fe . »
other costs, weighted according’to their estimated relative importance in .
January 1970-labor, 38 percent; materials, 48 percent; other, 14 peicent.

structing a hypothetical reinforced-concrete, loft type of industrial bnilding
of 10 to 15 stories. o ' ' .

Both the Turner and Boeckh indexes are moye similar than dissimilar.
Choice of the Boeckh index, more a.matter of degree than absolute superioi-

ity, rests primarily on it¢’more detailed and comprehensive laber and ma-*

terial specifications, and its broader anc more representative collection of

data. Equally important, the Boeckh index for apartments, hotels, and of-

- fice building more closely parallels the_ types of buildings constructed on

. . . ' . il
college and university campuses, and, theréfore, is more relevant. Turner’s
officials monitor construction operations and adjust costs to take account
of the effects of productivity on the basis of igfox’rmed judgment and by in-

_corporating new materials and - equipmerft’ in index compilation. The

Boeckh index makes no value judgments as to-changes in productiyity, ac-
counting for changes exclusiyely by altering material and labor inputs as

discussed on pages 95 and 97. This latter .approach is viewed by 'this ob- .

server as adequate and superior—adequate as indicated by the fact that for

the period of this study, 1961~74, the rate of growth of the Boeckh index
has been less than that of the Turner index (98 percent versus 102 percent),
and superior in avoidi;’xg s‘ub'je_’ctivc-r inclusions for which. there are no
standards or contgols for consistency. o

k
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CHAPTER V.

~ STUDENT c0Nsu;"e. FRICES . - i
AND'INDEXES - - - Ty

Tyt : e K

-

00 e g
The level of tuition ché‘rged is an important factor in a student’s deéision s
to attend any given institution. Tuition, charged at'nearby or peer institu-
tions is' important to college administrators in setting rates that meet ¢om-
petition. "For many reasons individual school data are useful; and therefore
tuition and room and board charges are usually published on an institu-
 tional listing basis which permits college~by-collége comparisons. Average
. values;are of less general interest, commonly being the purview of economists
~ .~working on_aggrégate models of education financing. But average charges
" .. .areimportant to individuals, for this information helps policymakers prop- 7~
erly define the role of students in meeting the costs of education. How much
sfuglents and their par‘eﬁts should pa;’ is as important a matter in educational
policy as the necessary ¢consumer reimbursement-for a purchased service.
However decided, defining the role of student payment requxres accurate
informatioh of existing charges grouped in meamngful aggregates. Surprxs-
“ingly little effoit has been ma&le in thxs regard, with mstltutxonal llstmq’é
dommatmg the repox ting, : , R ‘9

.
Student Chargesa% T . S
" Data Sources ' . ' e e

The U.S. Offige of E ucation pubhsges an mstltutxonal hstmq of under- W
“graduate tuition “and fees’in its yearly Education Directory: Tuition, as well oy
_as rooin and board cha,lges are also pubhshed yearly by the National Beta® -
-CGlub and, beginning in 1966-67, by the College Scholarship Service of the
-~ Collsge Entrance Exarnination 'Board The Life Insurance Marketing and -
Research Association, Hartford, Conn,, annually pubhshes College C’osts, , e
. which presents tuition, room and board, and undergraduate enirollment for
‘most colleges and. umvers’itxes -granting the bachelor’s degree. None of these
organizations Calculate a base year, ﬁxed-wexght average - (Laspeyres-type
formula) requxred for prxce index purposes. : ' '
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Ihf’@ﬂxcc of l,du(/atxon (()L), in its annual Pro]ectzons of ducaltion\al

Statistics} reports a\/cragc ‘student charges actually paid each year. This,
-average is detcrmmed by weighting each institution’s charges by its current .

enrollment (thc Pa'xschc -type formula). Shifts in enroliment, such as_the
likelihood of proportlonatelv more students attending less expemlve institu-
tions, wonld seriously affect average values weighted in this manner (a
downward bias in this case). Fh(:\stlldent~charqc avc-rragms calculated by

' OF. thus measure more than pure price chanqe and are therefore unsultable :

as values for a price index series, : S

The C‘-ollege Schelarship Service, (CS‘%) calculates an "unweigl;ted K

average -of stadent charges—tuitions are simply added and divided by the
fotal number of reportmq institutions. Because there is such a tremendous

» l\'mg:c of 1nst1tut10nal sizes, student charges must be welqhted by eurollment-

if “averages” are i ¢nded to be representative of. values “paid by most
students. The 400 fmallest private 4-year colleges, for examplc have far

es at' the smallest

. less total enrollment (95,000 students) t‘xin do the IEO largest (190, 000 .

V sturlcntql A simple average would welqht tuition cha

co lotr(‘s 4 times that of charges at the larqes‘ colleges when, in reality, the = .

proper w eighting based on enrollment would ve 2 to 1 in favor of the larger
-institutions. - The simple- average of student charges calculated by C‘.SS is
thus unacceptable for pricing purposcs

The National Beta Club—a leadership-service orgamzatlon for hlqh ’

school students- -——annuallv reports stuclent charges in its College Facts Chart.

- Beta Club data have been used tn preparing the price series for student
_ charges prlmarlly because the organization’s publication ‘is the only source -
"+ that has consistently reported this infornation for the time period required

—since 1960~61-—and its reporting is t,mely Student-charge " data; how-

ever, regardless of the: publnshmgr agency, are often mconsxstently reported,
"fb» institutions and rcquuc careful cross-chcckmq .For this reason, the

étudent-charge series for each institution has ‘k;_,ifn reviewed and compared

with data from other sources to reduce reporting errors and maintain con-
tinuity. Yet, further ¢fforts are deeméd advisable to ensure data lehablllty‘
Using Beta Club data, price series for resident, under qraduate tuitiori™ and'

" or mom and board charges hate bccn pmpa*ed for’ publlc ‘4nd "private

- unwmsltlcsz 4-year colleges, andl2-year colleqes Prices for the entfre 1961-75 -

time seriestare based on charges at the same institutions wquhted with ﬁxed

1967 erirollments. Composite charges for all public and all private institu-
tions have also been computed, weighted according, to the plopoxtlonal.
enrollment of cach type of institution. Prices havt’ been calculated for fiscal -

vears 1961, 1967, 1974, and 1975. Approximate values for the intervening

- year$. can be ostlmatccl by extrapolation. Based on samplmg, and with some

-femaining concery for institutional reporting accuracy, the student charges
presented in table V 1 andfigure V- 1 should be viewed as j)relzmznary data.

LX)
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Figurje V-1,
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Two factors dictated the sampling procédure. To be incltded, institutions
"must have been in existence in 1960-61 and their student charges listed in

the Beta Club’s College Facts Chart. Secondly, institutions must have met
" arhitrary minimum 1967 enrollment requirements set.to maximize student .

coverage and to exclude very small schools that, for a variety of reasons
including possible high fixed unit costs, may charge atypical. tuition rates.
The public 4-year and 2-year institutions.of California and City Univer-
sity of New York (CUNY), charging little or no tuition or nominal fees

. only, have been excluded. The resulting sampling data are shown below.

- . . . )

Number of institutions . Student enroliment
Sampleas =~ : Sample as
1966-67  1966-67 percent of  1966-67 1966-67  percent of
sample!  universe. institutional  sample? universe?  student
o e universe LS universe ; -
, Percent o . . Percent
PUB.IC i N - : ; o
* Universities..... ...~ .93 93 100 1,530,000+ 1,603,819 - 95
' -f.year collegest, . ... 1655 289 - 57 822900 1,094,374 -y
2-year colleges® ...  15% 398 39 442,300 650,617 68
PRIVATE ' U
Universities. ... ...... . 65 65 100 . 644,100+ -688,267* . 94
. d-yoarcolleges....... . 291} L2 . 26 - 606,700 1,176,937 52
2-year colleges........ . J44 276 52 . 89,300 135970 66
Total............ 912 7233 41% 4135300 5,319,984 7

*Discrepancy due to difference in survey intent, definifions,.and timing between the two
collecting agencies—the National Beta Club and the U.S, Office -of Education. :

tSample institutions existing in 1960-61 and listed in the National Beta Club's 1960-61
and 1966-67 College Facts’Chart. o S :

-

2Sample student enrollment based on headcount reported in the National Beta Club's 1966-67

College Facts iChart . ) . . . . .
* 3 Universe enrollment aré resident students reported in U.S. Department of Health, Edutation,

and Welfare, Office of Education, Opening Fall Enroillment, Higher Education, 1966, US Govern-

[N * ment Printing Office, Washington, D.C. 1967.

@ . Agxcludes 18 Californja State Colleges with 1966-67 enrollment of 171,333 students and

6 City University of New Yurk (CUN¥) colleges with 1966-67 enroliment of 103,649 students
~ which have no-tuition, charging only nominal fees. : ol

5 Sample consists of most. (except California and CUNY) public 4-ye5r colleges’ with 1966-67

enroliment greater than 2,000 students. . . .
¢ Excludes 75 public 2-year colleges in Caiifornia Withi*1966-67 enrollment of 480,413 students
“~-.and 6 public 2-year colleges._of the City University of New York Systéfn (CUNY) with 196667
enroltment of 30,571 students which have no tuition, charging only nominal fees.
. 7Sample consists of most (except California and CUNY) public 2-year colleges with 1966-67
enroliment greater than.1,000 students. )

- #A random sample of private_4-year coileges with 1966-67 enroliment greater than 1,000 -

" students. . . v ‘ :
’ Sample consists of ‘most private 2-yehllege§ with 1966-67 enroliment greater than 200
students, . o ' . o )

-~
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Tuition Price Tre‘nds -,

With the except;on of public 2-year collcges, tumon increases have
averaged between 7 and 8 percent yearly since{1966-67 for all types of
institutions in both the public and privéte sectors. At public 2-year colleges
the rate was 4.5 percent. This general uniformity medns that tuition charqes
at prlvate institutions have remained about 4 times gxeater than’ at "the
public counterparts. In 1974—75 the ratios were: universities, 4.08; 4-year
colleges, 4.25; and 2-year colleges, 4.09.! Further, it suggests that colleges
and universities have raised tuition rather evenly out of the common rieed

to respond to inflation and rlsmg,r costs, not as a matter of individual policy '

or competitive strategy.

»

- Trends in tuition'may be analyzed from a number of standpomts Absolute

values of tuition and its index (table V-1 and table V-2, colurans 1 and 2)

simply report. the average amount of tuition charged by ingtitutions each .

year and its relationship to the level of tuition in a base year. This aggre-

gate measure is df limited value to students and institutions who are more

' mtcrested n charqes at specific institutions, However, it is 1nterest1ng to note

that tuition increases in the public sector have almost exactly matched -

increases in median family income. Comparison of celumn (2) with col-
umn (9), table V=2, shows that tuition at.public institutions increased 118
percent (158.3/72.5) from 1961 to 1974 while median family income in-
creased 119 percent (161.3/73.6). It is unlikely this parallel relative increase
was completely by intent, yet through practice public institutions are setting
tuition charges that have been CanlstC‘ht]\ proportional to family ablhty to

pay. Thus, tuition at public institutions has cqua]ed about 3.9 percent of
medlan family income for the last 13 years.

In the private sector tuition increased 154 percent 165 6‘?6"53 from

1961 to 1974, rhore than the- public sector, but as- will ‘be shown, when
account i§ made’ of ‘real’ resources expended 15y institutions, this $ituation .

is reversed with the rate of increase for thition relative to ﬁxed inputs bemg
“less in the private than in the public sector.

& A Tuition Price. Index (TPI)———unhke absolute values of tu1t1on——-as
with any price index, must repert (tuition *paid for a. fived package -of

‘educational services received, Such a packagfe would of course'be difficult -

1 Ihe Natmnal Comumission on the Financing of Postsecondary Educatlon .calcu-
lated somewhat " different .ratios- for selected Camegle institutional classifications
based on average (rather than fixed weiglit) tuitions charged in [971-72. Most
important, the. trend in their ratios for 3 years—1970, 1971, and 1972—also indi-
cated no significant 'increase in pnvate tuitions relative to charges at public
institutions. In fact, for 6 of the 8 institufioral classifications the Comihission
reported the ratiu"dccrcased This suggests the possibility .of a slight leveling off
*in growth of .the tuition differéntial between the private and. public sectorsg f.e., the
differential continués to increase in absolute terms but at a reduced rate. See National

N

@

¢. Commissiori on the Financing of Postsecondayy Education, Financing Postsecondary =~

Education in the United States, U.S5. Government Printing Ofﬁcc, Washmgton,
D.C, pp 202-203. . 5
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to define and almost 1mpossxble to quantlfy adequately fof pricing purposes

" However, the real resources used in higher education may be held constant

‘and the assumption made that -employing fixed inputs with relatively un-

" changing technology and product1v1ty result in an educatipn service of faxrly‘
consistent quality over time. : i

This approach can certainly be chall enged, but it mugt be employed of
necessity, and; if properly interpreted, results'in a-useful, albeit imperfect,
price index. The real resources expended for higher ed cation, shown in -

« column. 3 of table V%2, are educational ‘and general expenditures (less

sponsored research) per student ‘deflated by the Higher Education Price-
Index (HEPI). The Tultlon\P"lCe Index (TPI) column 5 shows index
wvalues with 1966-67 ‘as. the base year for the ratio of the index -of tuition

. charged (column 2) to the index-of constant dollar educ tional and general

\ew\cpendltures (column 4), Ttie TPI reports change in th average resident

E und%aduate tuition for a coristant dollar education expendlture input.
]

To ¢ the difference, the tultxon reported in column 1 is the amount

actually charged students w1th no ad]ustment for.. re]ated mstltutlonal, .

expenditures. TPI vilues are also presented in tabi’e 1 and figure 1, pages
9 and 10, for comparlson with trends in other 1rtdexes _ :

The increase in TPI values represents the real loss of student purchasxng

- power. While students still pay far less than the cogt of thelr education,

they now pay about twice as much in 1974 a-, they did in 1961 for the same

‘real resources expended by institutions. The fact that TPI values have in-

. creased less than the index of tuition charged, especially in the private sec-

tor, simply means that over the years more real resources per student are
* being expended by colleges and universitiés as shown i in column 3 of. table

V-2. Despite greater increases in tuition’ charged by private (165.6/65. 3 =
-154-percent) than by’ public institutions (158.3/72.5 = 118 percent), i
‘terms of change in student charges for real resources expended in constant
.dollars, the private sector has the better record. The change from 1961 to’
1974 in the private sector Tuition Price Index (TRI) is 143.8/76.3 =— 88 -

- . percent. In the public-sector is 153, 7/72 8 = 111 percent. The reason for

this difference is that private -institutions have been providiriy’ greater
growth in real résource i Input per student than ‘their public counterparts, -

- which more than oﬂ'sets the difference in. tuition increase between the two’

e eme—

sectors -~

Inflation has, of course, affected the whole economy as well as the edu-
catlon sector. Students, along with other consumers who have lost buying
powsr for many?*goods and services, have lost purchaslng power for-their
‘education. This overall, loss of purchasmg power is measured by the Clon-
.sumer Price Index (CPI). Deflating tumon charges by the CPI converts
the- price level of this speclﬁc purchase to dollars of constant purchasing
power for other aIternatxve consumer goods and servxces In other words, it

e
" Y
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takes into account the general lowering.of value of the student’s dollars
to purchase any consumer commodity. The resulting formula® is:

TPI Tuition/CPI o ' '
GPI °" Education expenditures/HEPT" L )
shown in column 7, table V-2, indicate the degree to which increases ‘in
tuition for a fixed education resource input have exceeded the rate;iﬁffg,f,«fgeﬁ-
eral inflation. In the public sector;the TPI/GPI ratio has increased 35
percent (108.5/80.4) in the 13-year period 1961—74. This means that stu-
dents attending public institutions now pay. tuition of $135 in dollars of
‘constant CPT puréhasiﬁg power whereas in 1961 tuition was $100 for the
same real resource education input. In the private sector the increase in

The values‘for this relationship

~ values ofsthe TPI/GPII ratio is ~;21 percenf ('1'01..6/84,‘3).

Room and Board o ] . o
Price Trends o o B

' Room and board charges for fiscal years 1961, 1967, 1974, and 1975 are

presented in table V-1, and in comparison with other price trends in table o

1 and figure 1, pages 9-and 10. Since 1967, room and board charges at
colleges and. universities have increased 4 percent yearly, substantially less
than the 6% percent annual increase during the same period in the Higher
Education Price Index for.institutional current educational and.general
operations. ' e B '

The various types of auxiliary enterprisesi~housing, food service, inter-
collegiate athletics, student union, bookstore, student activities, etc.—are
collectively operated on a break-evern basis, with operating income in the-
ory exceeding expenditures by the amount required for retirement of in-
debtedness and renewal and replacement of equipment. To assist in under~
standing the trend in room and board charges, therefore, it is useful to
-study the parallel price trend in housing and food service input costs. Table -
V-3 shows clearly that thestrend in room’ and board charges by college
auxiliary enterprises, at least sincé 1967, closely parallels the operating costs
of transient hotels-—a similar business. When more specific cost component.
comparisons are sought, the. stiortcomings of not having available separate
~data for room and for board charges are apparent. Office of Education
data3 give evidence that hoard charges as a percent of total"room and
board charges have declined ffofn 63.5 percent in 1961-62, to 58.8 percent
in 1966-67, to 55.":53ggr.cﬁm.jil...l9_7};—72. s ‘trend indicates that room
-2 This con: tant -dolhlmv‘! approach, using l)oti\\w-»m'é‘"ﬂl?.[_‘Vand ‘a higlxer education.
deflutor, wns%mt\ used by Richard Wynn in an ‘analysis of ‘tuitiop price inflation.

See, hibliography. ™ . ' ' '

3Kenneth A. Simon and Martin ‘M. Frankel, Projectidﬁs of Educational Statistics

%‘1983—84, 1974 edition, U.8. Department of Health, Education, and Welfare,

Offie of Education, U.S.. Government Printing, Office, - Washington, D.C., 1975,
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rates have increased faster, than board charges. The fairly modest rise:1n

food prices froth 1967 to 1973 (4% percent annually) supports this possi-
bility.'Howe&:_cr,‘:fthé extreme increase in fdod prices—12 percent from July
1973 to June {974—should reverse this trend. :

One method of identifying the trend in costs associated with total room

among cocllleges and universities and because of severe data limpitations, no
attempt-is made here to obtain the accuracy or sophistication sought in
computing the Higher Education Price Index (HEP1) or the Research and
Development "Price Indéx (R&DPI). Fhe index in column (11) of table

V-3 is-computéd on a fixed-weight, Laspeyres-type formula based on seyén ,
inputs (expenditure gategdries)\fqr college and university auxiliary enter-

prise housing and food-service operations. The expenditure categories d

their assigned weight§ are as follows: wages and salaries, 48 percent; food,

16 percent; furnishings, supplies, and “housekeeping operations, 13 percent;
rent, 8 percent; services, 6 percent; maintenance, insurance, and taxes, 5

[

.

“and board charges is to compute a price index for housing and food_ service - '
- inputs. Because of the heterogeneity of auxiliary - enterprise operations

R

percent; and utilities, 4 percent. Expenditures for. the purchase of goods-and -

materials for resé.le'othér than food, and expenditures for amortization of

principle and interest are excluded. The sources of the associated price .

series for each expenditure category are identified in f&ith‘otes 2 through 9
of table V-3, The weights used are based on financial data for-auxiliary
enterprises cladsified by object item provided by the University of Wisconsin
System, ' : o '

“

~ The sevén components priced constitute the major items purchased by
colleges to provide student housing: and food service. The index lacks detail

however. For example, salaries-of administrative personnel are not priced. -
A more serious deficiency arises from presuming national averages from the .

extremely limited (iiatarrba;se. The Wisconsin data report expendlitures for all
auxiliary enterpiisérs (excluding purchases of goods and material other than
food, for resale),-riot just housing and food services, which nationally ac-
count for 57 percent of. the total. The inclusion of these additional opera-

tions distorts the expenditure pattern from what it would be for housing

and food service alone. Furthermore,. the pattern of expenditures in Wis-~

consin may possibly 'include some atypical elements not commonly found at
most other colleges and univé%_sities. For these reasons, the derived housing
and food-service budget used ot weighting in index computation should,
at best, be_considered case data for illustrative purposes only.

* With this understanding of its limitations, the housing and food-seryices’
input ‘price indéx ean be compared to ‘student room and board/Clfarges.

- From 1967 to 1974 the index increased 48.5 percent, while the average
- room and board charges for public and private institutions increased 32.6
- percent. How can this difference be explained? : 3

Colleges and universities generally set room and board \charges for the -

_ entire academic year in the preceding late summer or early. fall. The index

110 ‘,b; . . . .'. . < .n‘
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of housmg and food service operatxons on the other hand, is based on gver-
age prices for the entire fiscal year. Although college admmlstrators set
charges based on pro_]ected costs, an-institution cannot set rates too high in
" anticipation of future price increases and still remain competitive. It is
likely that in most instances the trend in room and board charges lags be-
hind the trend ‘in input costs, and during periods of accelerating price in-

report of 197374 room and board charges was evidently based on colleges
expectmg a cg‘?xtmuatlon of the previously experienced 5.5 - -percent yearly
increase in costs. In actuality, costs for housing and food service rose 7.8
percent between fiscal years 1973 and 1974. The increase in costs last year
and perhaps in previous years beyond’ what was expected, explains in part

s+ 148.5 for fiscal year 1974 and the index of room and board charges for
that yeal of 132.6. -

- unrestricted current funds for plant purposes. Provision is generally made
--— - in the budgets ‘of -auxiliary -enterpriges- to -provide - for future renewal, re-

. of housing and~ food service operating income over expenditures used for
capital purposes was 12.7 percent.* This large proportion was required for
‘retirement of indebtedness and establishment of reserves associated with

grams in the 1970’s the need for such transfer of current income to plant
~ funds has diminished. In 197273 housing and food-service-operating in-
come éxceeded expenditures by 8.0 percent. This change in heed for plant

funds permitted mstltutAons to charge students proportlonately less for rcom
and board. If colleges ahd’ uniyersities had maintained the 12.7 percent '
' excess of incomeé over expenditures in 1974, the index of student room and

board charges would have been substantlally, higher than 132.6. = -~
I“mally, the fact that. colleges ‘and universities are. providing housmg and
food services more efficiently and economically should be taken into at-

© -~ cout. In trying to, hold. the line on charges, institutions may ‘have cut cer= .

tain services such as room. cleaning and passed the savings on to students:
High-priced food items are probably no longer on most college cafeteria

menus. Most institutions now attempt to operate dormitories at full or near’

full 6ccupancy. These savings have undoubtedly resulted in a lower growth

rate in housing and food service erEndltures for the 1967—-74 period than

rising costs would- otherwxse have reqmred

4 In 1966-67, the last year this data detanl was collected by the. Office of Educa-
.tion, auxiliary enterprise housing -and food services revemibs were, $1,397,329,000;

expendxturcs were $1,240,329,000. U.S. Department ‘of Health, Educatxon, and‘
f’We]fare, Office of Educatlon, Fmanczal Statistics of Institutons of Higher Educa-

. hon Current Funds Revenues and Expenditures; 1966-67 U. S. Governnient Print-
ing Ofﬂcc, Washington, D.C., 1969 P 13. .

RE 10

- ) . 4

« creases this lag increases. This probably occurred when the June 1973 ‘

the differential between the room and food-service price index value of
The dlﬂ'erent;al can also be rAXplained in terms of reduced need to use

placement, or. .expansion of bm}dmgs’ anid equipment. In 1966~67 the excess.

the massive construction rograms in the 1960’s. Without such buxldm ro-
prog g pro-
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Clearly, 1mtmxt10ns have not mcreased room.and board chai‘gcs asrapidly
as_the rise in associated costs might normally indigate. Althouglr not easily -
quantxﬁed the factors involved probably have been correctly identified; viz,
_the 1nab111ty of institutions ‘to accurately predlct recent extreme price
.increases and set charges accordingly, reduction in:the need to transfer |

" current fund income to' plant funds for retirement of indebtedness and-
replacement and renewals, and mote economic housing and food service
with savings passed on to students in lower charges. S
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