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- Foreword - ' & B

The idea of this report was generated on a tour of a major eastern university: The
tourcovered allcampus buildings, from roofto basement. In the attieof the building
Wthh might be termed Old Main were rags tied around wpoden beams that

- suppott the roof. The rags in turn led to buckets. When |ttrjorned water leaking

" _ through the roof dripped down the beams to the | rags, which directed the flow of
© water into the buckets -During a rainstorm custodians would go to the roof periodi-

cally and empty the buckets out of a wundow This was ho]~ the academic en-
terpnse remained dry.

When the tour described took place the term “deferred matntenance" had
~_barely been coined. Butwith or \Etthout aname, what was occurring was the
detenoratnon of one of the campus’ major assets. Thé institution was not on the

~ borderline of survival.-Réather, it was completing a major expansion of faculty,

studen.s and facilities: In fact, construction fences were still to be seenon campus.
On the same tour, a stroll through the academic facilities revealed few classrooms
in use. The rescurces of the institution did nof seem in balance, for while new

‘ . buitdings were going up. Old Main was being kept dry by rags and buckets, and
[ Vfacthtles across the campus were underutilized.

Preliminary research showed that this campus was not atypical of other
campuses throughiout the nation. Once space is built, itis forgotten about—Ileft to

" the plant director to manage and to the faculty}o fight over. In short facilitieg rank .
_ lowson the institutional agenda.

" Toresearchthe depth of the problem, its causes, and posstble solutions} visits
weremadetoa vanety of campuses-—publtc and private, large and small —across
the United States.

Campuses visitedincluded Drexel Unuversuty Mtchtgan State Untverstty, Onhio

State University; Point Loma CoIIege Purdue University; Rice University; Stanford °

University; Texas'A & M University; the University of Chtcago the University of

= lliincis at Chicago Circle and Champatgn Urba a; the Untverstty of Nebraska; and .

the Untverslty of Redlands

Conversattons were held with various offrcers at these’tnstttuttons including
" vice prestdents forb-rstnnss admantstratron and academic aftatrs phystcal plant
dn’ectorzs and assrstant phystcal plant dtrectors for matntenance and custodial
', care. The prOjectts especially indebted to the following mdtvudualswhog rMerously
- shared with us their information and wisdorn: Theodore Simon, assistant vice
presndent for physicgl ﬁlant Mrchrgan State University; Logan. Council, former

C drrector of physical plant Texas A &M Unrvers%ty and Robert Burch drrectorof
s phystcal plant George Washtngton Untverstty ®

... This report is also indebted to,EFE's Amy Fnedman and Ellen Bussard for .
developtng early drafts of the manuscrtpt Rhoda Kraus and Beryl Fields, who

"~"’. word- processed the document ‘and Nancy Ambler, who edtted and produced th'e
< final pubhcattor: heresearch photography, and bas|c wrrttngwas undertaken by '

EFL project director Sy Zachar..
ii.s Most rmportan‘ we thank the Carnegle uorporatton for its generous ftnanctal
support whrch made possrble Canng for the Campus Physrc Plant,

v - . N .
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'_'A co|Iege or university campus is more than the sum ‘of its buildings. ‘It is the physrca‘ c

. expressron of the institution, its acttvmes and purpose. A campuc provrdes asense of place.

. ‘aleeling created by the ‘physical quality of its burlurngs open spaces Iandscaprng and ’

sem‘hg—whether ivy- covered or urban gray. -

‘ A campus isa specralrzed place and'its burldrngs are deslgnec"i to nouse specific fur: ctrons g

While no one facility is unique to higher education, it is the only enterprise in our culture that
- brings. together in one place offices, libraries, classrooms, research laboratories, residence’
halls, theaters, gymnasiums, heating plants, and maintenance shops. (1)
. The campus physicarplant is ineXtricably connécted with an institution’s -
mission, Campus bulldlngs house the activities of students, taculty, and adminis-
trators. Equally important, the campus creates an environment that nurtures reflec-
"+ tion, the development of ideas, and intellectual and personal growth—the essence
..of college and university missions. b

‘The campus is as'much an institutional Iegacy as the traditions and educa-

. tronal pro%rams that are passed from generation togeneration ofétudents faculty,

R and administrations. Hrstoncally it has undergone change to meet new conditions
@nd needs such'as those ansrng from new areas of study. Changes in purldrng

“~ ‘*‘?echnology—from theiritroduction of central heating and ventilation to'gas and
electric light tq elevatorsté SOphtsttcated climate control—have made possrble

- new types of buildirigs and caffipus confrguratrons For example, until the advent of
.gas Irghtmg libraries could not stay open at night, and large énclosed Iecture halls
‘wgere net feasible until major improvements were made.in fireproof construction as

- well as heating and ventilating systems. Changing teaching methods—shifts from . -

-" small recitations to large lectures to individualized language and computer
- courses—r*ave prompted constructipn or renovation of mstructronal space. Cam- -
" puses will continue to undergo such change ano renewal to meet new technologr-
" cal, ‘educational conditions. = - I
.-+ Inthe early days of higher educatron in the Umted States stewardshrp or /
- responsrbtltty for the campus rested firmly with the hrghest officer of an institution.

- The 1727 statutes of the College of erlram and Mary give this descnptron of the ‘

‘presrdent s roIe
- 5 L)

- -
N .

‘ Qgpcernrng the Presrdent—-Besrdes Iearn.ng and an unblemished good life, care must be' .

" taT<en that he be aman of prudence and skillful in business, and industrious and diligentin
© - thé managernent_o_f all affa:rs .He mus. provrde indue trme thatthe edrfrces be duly kept
3.--up'and repaired. ) R S .

-
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ff'The State of

;*rThe Physrcal Plant

_CAMPUS CARE

._.,

' The physrcal plant of colleges and unlversrtles is”
- suffering from years of neglect and the resultrng

deteriorfatiorvis nearing crisis proport|ons If campus

‘neglectisallowedto continue, the finaricial and edu-

cational integrity of many h|ghePeducat|on |nstltu-

‘tions may also.deteriorate; -
The butldlngs,equrpment grounds and hidden .
utility mfrastructure that make up the campus physi-

" cal plant require fourtypes orlevels, ofcareto keep

" thecampus in good condrtlon capable of meeting )

- changing needs.. o .

L These leVels of care are related Neglect of one g
‘ accelerates the need for another and Just aspre- .
_ﬂventlve malntenapce can extend the useful l|fe of a :

Custodial care is basically a housekeeplng ,
function, performed typically on a daily sched-
ple. Itincludes sweeping and cleanmg bath-

. ‘rooms; lwashlng, waxing, or vacuuming floors
collectlng trash from buildings; Walkways and.
" grounds, and disposing of i it; and.washlng win-
dows and blackboards. .
Marntenancecan be leIded into two baslc

: categorles routine and preventive.- Routlne—or
correctlve——marntenance includes flxmg a bro-
ken window, unclogglng adrain, repairing a roof
when a leak has been discovered, and replac-
ing a burned-out motor. Preventive malnte-

_ nance attempts to forestall the breakdown of
“equipment.or systems and the deterioration of
materlals Fori instance,'such malntenance can
ensure that bearings are greased, preventing
" the breakdown of a motor, or that &roofis -

- inspected, checking deterioratior before water

- seeps into a building’ In the area of grounds, -
preventlve manntenance inciudes pruning and
- spraying trees and shrubs, reseeding bare -

‘ patches of lawr, painting benches and replac--

~ing missing slats and similar tasks. Preventive

maintenance i is typlcally scheduled qn a recur-

ring basis.: " 1 <

Renewal and replacement Covers the major ,
. overhaul and replacement of building and me-

RN " chanical components related to the expected

- useful lifetime of each, or to the upgrading of
outmoded systems to current technologres
- Such care |ncludes replacang plumblng and

\, ;-electrlcal components of utility systens, and re- »

placement of floors, roofs, elevators and heat-
‘ing and ventrlatmg systems In the area of -

grounds such care includes replacrng dead
trees and shrubs and repavnng roads and walks

BT l: .

e

. wheninstitutions are mcreasungly hard pressed for'

shut off all heat and alr to a sealed burldlng on one

~ motor, rts absence will hasten corre'*trve and more o

" expensive maintenance. All three levelsof care have

" been generally neglected on college and unWersrty

) campuses for many years ‘resulting in-a large——

~ often unacknowledged——backlog of reparr work. In - -
-addition, the normat (and accblerated) useful life-

“times of many older buildings and their components

. have reached their peak, Generally, the usefuliife-
tlme of building components ranges from 15to 50 i
years, depending on the itefn. These buildingsand «~ . L
componehts continue to operate but on borrowed )
time. Renewal now must be accornpllshed ata tlme

fmancual resources. ‘ o
= _‘ -
Space reallgnment the fourth type of campus
.- care, fdcuses more.on the functionand alloca- . ‘
.,  tionof campus space than on maintaining its : )
. structural integrity. Reallgnmeﬁt is the mecha- g
nism through which an institution responds to - . -
changing needs for/facrllty resources by reno-
vating and: reasslgn|ng them. It mightinclude
conversron of classroom space to officesor
seminar rqoms; ‘conversion of a chemistry lab-
- oratory to a brology laboratory. or elimination of
space thatis unneeded obsolete. or too costly
to maintain.
Space realrgnment results from program
changes and reQUured modernlzatron and.
therefore is not regularly scheduled. If realign- ,
ment calls for .conversion of an entire bunld|ng for
"another purpose major burldlng components .
are overhauled and replaced as partofthe
program change. If realignment is minor, such ‘ ,
- ‘'asasimple reassignment'of office space toa e
* different academic department, naw paint and =
carpetung,m‘aybe the only requlrement.
b L
UNRECOGNIZED NEEDS

//Although those who use and those who are respon-
sible for college ant universnty facrlltres may be .
* aware of some facet of ‘campug neglect they do not
fshare a recognrtron ofthe magmtude and pervasrve- .
“néss of the problem vidence of campus deterlora-. E
- tion is not neCessarlly vusrble to the untrarned e €
obserVer Wh|le peellng parnt rsseen there i little -
understandlng of the real causes of their implica-
trons Roofs and underground ut|l|ty tunnels—' 5 DL AN
frequent locatlons of serious trouble—are notcom-" -
".monly accesslble Other symptoms of neglect such o~

~"as the ungreased bearlng that even’ually failed and-
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ERET modern campus aremherently anlSlble to most B ' Inst|tut|ons report at Iéast annuaIIy on the state.g o
ST .campus constituents. There are individual percep- - of endowment furds, and their leaders payagreat '
. tions that the campus is notin top shape, and - déal of attantion to the status of the endowrmemnt. . -

" certainly "deferred maintenahce”is a.term widely Indeed, size of endowment lsconslderedakeyrndr-v Lo
used on campus. -Becau ;e it is'so widely used— cator of institutional health The recognized endow- *- .-
" and, dependlng on the uset; can mean anythnng K ment portfolio, however covers only cash, stocks,
from a leaky roof to a complete facility renovation— ~  bonds, and other assets such asrealestate. 1
_ we offer for'clarification the definition' formulated by . , . The physical assets of the |nst|tut|on jtself—
el the Nebraska Leglslature oL the campus and its faclllfles—are not slmllarly -
T~ ‘ ' ' measured and reported. Because institutions for the -
Delerred mamtenance shallmeanany measuretakento  mgst part do not intend to sell campus facﬂmes the

correct structural or mechanucal defects that would en-
dangerthe |ntegnty ofa butldrng or its components or allow
unwanted penetration of f {he building by the outdoor ele-
_.ments, Or measures taken to correcta waste of energy,
including minor repairs, alteratuons and maintenance

current value of the facilities’is not conputed’
Often the only time such a determination.of
valueis made is when a building is used tosecurea-
~. bank orgovernment loan of when the campus insuf-

" painting, cost ol'rnatenals htnng of burldlng,malntenance K ance policy is renewed. Nonetheless the campus
personnel, and other necessary expenses for the mainte- physical plant usually represents the lar gest tangl-
nance of roofs, exterior walis, retaining walls, foundations, . ble assetof an 'nSt'tU;? and deteriorationofa .

- flooring, ceilings,’ partmon§ doors, building hardware, . campus reflects a reat]oss of endowment , \
windows, plaster structural ironwork,, .screens, plumbing, _* - Anotherway to consider the f.nanctal lmpact of '
-heating and air condmonmg equtpment or electric sys- : contmu}défbearred matntenance and campus
“lems, buﬁexclud'nq decoratve finish or furnishing, build- deteriofation is to compute the real and mcreaslng
ing addfions, or'addition of additional summer- -winter air deficit itis creating. However, like its impact on

y  conditions. (3) - >" physical plant endowment, campus deteriorationis  *
D o - rarelycg calculated and is not eportedin annual finan- -
Through time, a "'desensitization™ to campus cial state'nents Howard Bowen, R. Stanton A, a1y
neglect develops, and fe institutional officers are . professpr of Egonomics and Educatlon atClaremont

* willing to face up to the aflegaticn'that, as one plant. ., University observes Governrng boards and -
director asserts, ' deferred miintenance is no more admtmstra"crs . are not made aware of these un- ‘
than planned neglect.” Fewegstill are seriously at- . acknowledged ‘costs when they are appraisingthe - -
tempting to corrétt existing Jeterjorating conditions - - condition of their institutions. A so-called balanced

'+ orprovide for adequate campds careinthepear. "+ pudget that may be a source of considerable satis-
future. Without recognition of the need for campus . faction may not be balancad atallwhen capltal costs .
care, such action on their part will be unlikely. " are cgnsidered.” -

» The occasional dramatic incident stemmlng , Bowen terms this practlce offsettlng deferred
from camipus neglect—-such as,the sewer pipe that malntenance assets," and links the two concepts of
collapsed, causing a cave-in of the central quad- accountmg procedures and«gecnmng assets,
. rangle, or the broken valve that shut off all airto a o O
‘o hetmetically sealed burldlng or the leaky rocf that "The costs of colleges and unlversmes are maugly in: the o
caused thousands of dollars innew equfpmentto be form of cash expenditures, which are visible and easily
} rumed dunng a weekend ralnstorm-—rs all too often - recognized. They can readtly be compared with cash rev-

-—treated as an isolated occurrence andfailsto - ' Zﬂﬂes to revealihe condition of the budget. These cash

- prompt investigation into the causes. The scope of xpenditures, however. sometimes fail to cover compls;te- S
L campus Ceterioration—bothin physrcal and finan-- ly one important type of cost, namely the deterioration of !

' " cial tegmis—is neither We" documented nor under- - - assetswlien msuffrcrent provuslon is made for their mainte- -
stood at most lnstltuhons ‘ ! nance. Thus, when cash budgets are in balance it does

: ; ) . . ot follow Sutomatically that total costs, including the cost -

T R PR L © " of maintaining assets, have beer fully recognized. What -
THE ECONOMICS S may be a balanced cash budget may prove senously out

i D ’OFCAMPUS DET ERIORATION T et ] , ' of kilter." The cash budget of an institution reflects! total _:

costs only when enough money is being spent on malnte-
nance or is set aside as reserves to ollset the deter:oratuon e

Com Th eare two keyways of presentlng the economlcs

. of campus deterioratign to institutional administra- ofassets (4) ; o .

., tors, trusteesandfun ers: mtermsofdepreclatlonof e oY . .
¢ assets, or efosion of endowment andin terms ofan £ Instltuttons have developed the pract1ce of'r}e

)ﬂ§ ble and growrng deflcnt ST \\ L ferrlng assets, assuming that the stategovernment or

2 B —_, . .-a prwatedonorwrllprovrdethefundsnecessarylo



CARING FOR THE CAMPUS PHYSIGAL PLANT

E '»‘.offset deterloratlon Thrs strategy has worked inthe

. past, but physlcal pIarﬂ‘ needs were not so grave as

. those now requrrrng attentlon Bowen cautions, * .

. "Thereis no guarantee that. fmancral backing to off
. set asset deterioration is poised ready to Iaunch a

"-rescueopealon SRR LR TR DR I
POORUTILIZATION: '~ . '
ANINMISIBLECOST. R

>: POor utthzatlon of campus. facrlrttes\represents e
“another invisible cost to.colleges and universities.
Every square foot of indoor space on a campus .
costs roughly $3peryearto, heat, Itght and ma|nta|n

. _ .nstructtonal space coststhe sarr‘e whether tt is
't used six rs perweek or 30. Many mstttutlons
have unrﬁ%ssanw spent$50 to $70 per square foot -
.to construct space for a growing academtc derfart- _
- ment, while paylmg operatt g costs fqr: space as- - -
signed to another depart lent that has  reduced tts
K “program but not its space. Toomany campuses
operate rnore space than needed forthelr programs
spendrng money that could be used for other pur-..
~.poses. Not oQIy does the cost of poorIy UtllIZB g
~ space fa|I to show up on institutional budget sK\ets,, .
, - but without any| method of accountmg departmental
", users geethe space as betn free. For institutions . -
balan edonthe borderline be ween the redand the

) -black/inefficient use of spacé an exacerbate fman- ‘

cral d;fftcultles :

> .On campuSes cross the: United States,a" .
: campu.aneglect has devaloped Note the pamt peelmg on art

ERI!

A FuiToxt provided by



07 The Stateofthe Physlcal Plant’

Not knowrng the staﬁa of the campus 'nay be a

S THE COMPETITION~ FEE SRR S S SR

HINTEHNAL AND EXTEHNAL S superﬂcnally safe posmon smce it precludes navir

‘To college presudents trustees and other4nst|tu to face yet another fundratsrng chaIIenge Ths posi

L v otion, ‘however, is shortsrghted Governiag boardsr .
/ ttonal Ieaders the condmon ofthe physacalplantts and admlnlstr tors must be encouraged and edut

/' not asimmediate as other probjems that competefor ators mu 9 \

' their attention. When compared to changing erfrol- . cated to'recognize the problems of deferred marn‘.

. P 9 " tenance and campus deterroratron and assume re:

/. 'ment pattergs, financial aid requtrements facult S
e b n <
~.-*  réduction,’ 9$\r|nk|ng salaries, and Irbr’ary acqui srP-/ ‘ Isnps?l?jt'g:tsy fdrmatntamln?and develon ' “gthelr

- tioms, the condition of the campus and poor utuhza—
. “tion of facilities can seen less urgent, In view of! ) Figures avallable from mstltutlons that have 25
] e ‘ tackled the problerﬁs of therphyslcal plant 1nd|cate
i these issuss, itis unde. stadable that admtntstrataon " their magnitude. At the University of Nebraska, .
/ could easily. postpone: detarllng the kind of informa- negl ot gd olrj def r demarntenar):qe is.put at $21
' ,‘: " tion that would dramattze yet another |nst|tuttonal ' Ige © eferre P ;
i problem ST - million, Atalarge eastern un|ver5|ty,the figure |s$17
i .~ From the perspecttve of physucal plantdrrec-‘ million: For one urtyan campus less than 20 years
y tors institutional officers domot p\yserlous attention - - old, $12million in répair workis ne[eded Swarthmore
/i./ - to the information that is volunteeredt em.The . =~ = Colleg‘, has comp IEtEd an 38-miflion fundralsmg
< phystcal plant dtrector at one unlversnty raports that . ‘campaignf for campus renewal ‘Yale Unrversrty re-,
\ - eachiyeathe presents to his vice presudenta listof cently allocated $50 mrlhont reducethe backlog of
o a2 malntenanCe P LR
o necessary maintenance tasks that must be fg gone - i L ;
‘ * .because ofinadequate funding. This dlrector,sees L erateS ;:;Ziug:)sr Zt;f,ﬁ:lgyt' ‘Z‘ﬁﬁf\',%r:ss.;lw:g :t?eg o
V' no.evidehce that the vice president of other.. ‘ \
PR decnsmnf\makers posutlongd above hrE’n on tt)bor- - $17-million backidg, cited bove, can allocate onl‘&‘
‘ ' Qanlzattonal chartare conCerned about deferred "+ $1.75 mylion for tmmedlati emergencnes L neede

-~ maintenance, Physical plantdlrectors acrossthe o

- = country candidly acknowledge the protilems of de-
terioration of their campuses, while vice presudents

: and provosts at the same mstguttons clatm there are
o nosuchproblems ST t S

repatrs are not made and fcustodlal and maln- L
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tenancge care contrnue at reduced levels the real
aeficit that institutions are incurring will continue to
“increase as-problems multiply and grow intc crises.
The challenges that higher education will face

> cal plant. Although student enroliment is currently

+ fracitional-age college freshmenis projected to de-"

FREE

pointin 1979. Evenw ith increased college at--

tendance by older students, the Ford Foundation ~ -
.it is almost.certain that there willbe at
least1.7 m|ll|on fewer students to fl||eXIStlng places .

B

.andthe quality of a campus is a strong selling point.

predicts *

- in colleges and universities." (5) -
Competition for capable students of prom|se
will undoubtedly be brisk at nearly all institutions,

A'1980 study‘ by Cornell Unrverstty ] admrsstons of-

as aresult of changing demographic and enroliment ‘.’
. %' patterns only compound the problems of the physi-.. .

- .high at most colleges and universities, enroliment of g

" crease by the mid-1980s by 25 percent froma high”

CARING FOR THE CAMPUS PHYSICAL PLANT

: Mthat’a visit to its prcturesque campus.was o
clearly the single most |mportant factor influencing

interested appltcants to attend the un|vers|ty Asa .
result of the study. the admtsslons ‘office has redt- e
‘rected resources to allow potentlal students to vrslt
~thecampus.: - | Q- Co
" “Avice president of a major mrdwestern univer- . -
.. Sity states flatly, “You can't be'a class institution if

“you don't look like a class institution.” Maintenance

and custodial care requisite to maintain quality ap- -

~ pearance-are important in attracting full-time as well « f 5
as part-time students. For example, the academic .

“vice president ata large urban untverslty notesthata
_general level of dirt and trash at five o'clock has
adversely affected enroliment’in his institution’s

even|ng divisions. Withaut resources to maintain the
campus, institutions will not have the flexibilityor .
capablllty to rema|n competlttve in an |ncreastngly -
competlttve enrollment R

l . LRV
Why the Campus | DRE
Physmai Structure Has Deterlorated . o o
tTnecurrentcondi%ofthephysicalplantandj‘ts enteredan era requmng prudentmanagementof :

... .deterioration have been many yearsin.the maklng,
' and problems have accelerated since'1975 owing to
- inflation and soaring energy tosts. However, the

 ultimate réason these problems have been allowed - '

- to appfoach what on some campuses is an invisible

I crisisisthat, asone university physlcal\plantdtrector -

= puts tt,l"We haven t committed ourselves to the in-
tegr|ty of our bU|ldtngs " :

o "\ :
-LOW PRIORITY c 2
; X The board oftrustees presrdent and othertop-level

o admrnrstratorsdetermrne—tnthefr,nalanalysrs—the v

priorities of an tnstrtutron They establish levels and

 locations and fundratsrng needs, and set up the
decision-making mechantsms and organtzattonal

- _structures, Care of the physrcakplant is very much .
_thetr responsrbrlrtt , but abundant ev\tdence sug-

- gests that a major cause of the carrent deterioration
*“of campus facilities and infrastructure-is he low

- prrorrty assigned to facility well-being. -
Durrng the not-so-distant pertod of rapid expa -

/" partments were established, development offices -
- 'launched fundraising drives for new constructlon
“and trustee building and grounds committees over-

" -expectations of accountapility, determine budgetal- -

;saw campus expansron Now that tnstltuttons have .

;

. equall

exusttng facrlltles rather than new major construction
programs ' planning offrces have been decimated
and long range facility planning no longer exists. In

‘ addltto\n most trustee building and grounds commit- -

important, responstbrlrty for facrltty manage-
ment. During the expansion period, trustees'with a
bagkgrolind in Teal estate development arid con-
structton‘vl/ere actively recrurted Inthe current
envrronment people with such backgrounds arenot ..
being sought so readily,
cannot so \readtly mou
maintenance, renewal
existing crlltr W&

Boar s of trustees ancrkey admrnrstr tors often o
have not demanded from the physlcal pldnt depart- i
ment the same high level of managemen and ac-

ees hxe not assumed the less glamorous, but .

. countabtllty they have from other campug adminis-

trative divisions. Setting lower expectatto s forthe
physlcal plant departmentean only signalthatits

. performance is not as |mportant as thatof ther

' departments

N sron of campus facilities, administrative planning de- \fougqursrte levels of campus care—custodial -

Inadequate funds have been allocated for all .

services;maintenance; renewal and replacement

" and uttllzatl\Fewmstttuttons have soughtto calcu-
~late adequate levels of funding.or assess the effects

of tnadequate fundtng in these areas-F

13



Why the Campus Physlcal:§tructure‘HasDeterlorated\ o

o

C -

d

o

2

- assess realistic dollar needs and provide sufficient
‘fundsiin operating budgets and capital improve-

. ment funds demonstrates alow prlorlty in lacllmes
management.

K losing students and funds were not required to relin- -

o per’ceptlonthatspace is free and permitted low

Trustees and administrators have also been re-
~ luctant to examine the utilization levels of campus
.ﬁfactlltles and require efficient use of space. Until

e . \

. also do not.work in th'e ‘administration building. Their

baifiwick is usually located on the outskirts of .

. Campus and few reallzeltss12e complexlty,orcon- )

trlbutlon to institutional operatiohs. - - .
- The plant director rarely mixes with those in top -

o ad ministration—eitherinside or outside the worken-

~recently, most space needs of growing departments b
- were met by new construction, and departments

quish space. This practice reinforced the faulty

o

levels o‘ use to develop on many campuses.

Numerous rnstltutlortal processes which could ,

o be structured to reflect concerns for efflclent man-

//

.'x

vironment: Until recently, most plant ditectors

worked their way up through the ranks of the plant
department of either a college, industry, or the mll- :
|tary, andhave technical rather than llber‘al arts tfann- -~
ing. They often hail from a dlfferent socioetonomic.

~ backgroundthan dothevice presrder;ks deans, and

analysts in administration, are not currently mem-

_ bers of the same social circle, and have little real

B examp.e rarely include considérations 0 efflclency A

b/urIdlng operations and maintenance. The physi-

in

cal plant department, then, has financial responsibil-
ity for space use practices, without the influence or
authority to affect them. .-

~

POWER AND POLITIC‘S

Organlzatlonal dynamlcs the pol|t|cs of space and
reststance to change have also played a role i ll"l ’

' , ‘creatrng the current deteriorating state of the

- campus. Historically, the physical plant department
has gone unrecognized as an important part of

.academia, despite the fact that few departments in

the academic enterprise have a larger staff or

‘ responstblllty foralargershare of the budget. ltis

* ironi¢ that the plant department does not have more -

, politicAhglout and support, since the two are usually
~define by a department’s size and budget. The
question, then, becomes why is the physical plant

~not a viable political vehicle?

~ The management of colleges and unlversrtles
, Ilke that of most institutions, involves internal politics.
Power within the academic community lies with the
faculty The university exists for teachlng research,
and public service—activities carried out by the
faculty As the services director of the University of
Chicago states, "At Chicago; the iaculty is the

- tiniversity.’ “Top administrators a:e usually drawn
~rom the faculty and therefore are not as sensitive to

the importance of the phystcal plant. Their sym-

pathies lie with the facufty and academrc depart-

ments whose needs they understand and support
'Academic officers sometimes sulfer from prej-

- udice of task. They perceive themselves as dealing

with budgets, students, grarits, and contracts, and
_the plant d|rectors as dealing with dirt, reofs, |

: sudewalks coaI and orl Physucal plantdlrectors

' s

opportunltygto lobby informally for their requrre— .
ments. As one director of physical plant says, "We
have plenty to offer about using space, saving S
energy, and reducing vandalism, but nobody asks

Such isolation almost guarantees that the state

" of the campus physical plant is not one of the most -

e ' S ’ S
- RESOURCE ALLOCATION: TR

important institutional concerns. The physical plant
director has not traditionally played a role in either
foxmal or informal institutional decision-making. In
formal and informal barriers have developed
it |nadver{ently—to obstruct serious under-

o

}POLITICAL PROCESS -

. Academic officers deflne the plant in terms of the ‘
- quality of the.space and how well it works in support -
- of teaching and research, not in terms of building =~ 7

elements. Therefore, suggestions of mla.?/l%dlng i

allocations to brlng Qutldlng elementsuftop rlose

in the competltron with academic funding for pro- !

grams and faculty salaries. . S
- John Millett, president emeritus oeramr Uni- ~

versity and chancellor emeritussof the Ohio Board of :

Regents, observes that colleges and univer ities

- see themselves as preservers, transmitters, and-

: sumply, “They glve me a°lump sum Th|s dlalogue/:

advancers of knowledge and as such act rattonally '

in the distributionof resources. However, most cbl-
leges and universities have never actually defined . - |
the rationale for resource allocation. The budgetlng . ]
and resource allocation process isap- exerctse in - s
power. . o
How do provosts and bustness offlcers decrde

on allocations for the physical plant department?
Their answer ls,a‘We look at what they request, and
we look at what we have, and we work itout.” If asked
what rationale or funding formula approach is used,
they repeat, "We work itout.” Plant directors, -
explaining how their budgets are prowded state

'*.qzt
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offers some mS|ght into lhe resource allocatton K (thure 1) = R - ‘e
process. - ) i '« " Relationship between plant and mission -
. The plantd|rector|stold “You knowyourneeds ~. - helalionshipbe eenpan and mission T
'best iy but beneath th(s’"reassunng .response is; a ‘ : PLANT VIEW j' |NST|TUI|ONAL VIEW }
subtle attitude-of passmgthe buck. Top admmaslra— L R - SR P _
tion also knows the plant director will take what he S A . ~ ‘
can get. What choice does he have? : M',SS'QNA : M'SS'ON ' B
All responsibility does not lie with the admtms- T R o » 1
tration, however, for power and budgetary politics FACLITIES . FACULTY
are a two-way street. Results are dependent onthe S T - SR : . -
' quality of the lnteractlonbetween plant andcentral - . RESOURCES - . RESOURCES
admmtstratlon - . _ -
o . - , different, Facilities rank lower on thé list of adminis- -
PLANT AND MISSION: ' ’ ; ) - tration priorities because administrators are looking
A POINT OF VIEW ST at a'number of issues. By definition, however, the
’ ' ‘ lant director's principdl concerns are the operation
A chtef stumbling block in commumcatlm (and 2nd maintenanc?e.of bF:Ji!dings. When the pla?'nt .
therefore funding) between the physical plant de- . . director says, “You can't cut my budget any
3 partment and centrafadministration is that the two . deeper,” administration hears “wolf.” "
. view quite dtfferentlytherelat;onshtp between in- . Lo IR
stitutional plant and mission." S - . B
~ The plaqgt department sees itselfas direc%y_sup- TERRITORIAL TENURE N ; ) S
orting the mission by housing it. Plan ariment -
‘ fF:Jnrttjsgref:-xpen ed’ xx serli/ucar?gtasd n:a?:tgmmgean , Space allocation on campus is ‘one of the most zeal- /
~—~"énvirorifent that nygtures téaching, research, and- * ously guarded department assets, andlﬁtea!.!oce- o
" public service. Thein ltuttonalvuew(whachparal!els tion '5390?“"?3.' minefield. Igrltonaﬁenure 'S . A A
= .the academic view) sees the faculty as carryingout . how one administrator.describes theAunsteted L
+  -the mnssnon usmg appropnate resources, mcludlng ,'/‘-/’/ [ o : : :
- -facilities. - T A paradox in academe the neoclassical form often associated with
- Both DersDeC“VeS are correct, but in communi- the academy sits surrounded by Grumbling bleachers, ong mani-.

. 'catlon of. need and focus of pnormes they,are very festanon of the Iow prlorlty afforded the physical plam .
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sipace policy at his ingtitution.’At major iversities ,.'
. especially, considerabie segments of instructional -
spaceare “owned” bydepartmentsandn verenter ; :

the registrar's.pool of space, Departments, retaln v

thelr space, even if enrolimént i in courses drops and_
the size of the department decreases ‘The cumula- .

tive effect of this unwntten policyin.effect at most
institutions is underutilization of facilities..

~ The powerof spaclal poI|t|cs is wellillustrated in
the reflections of one. 3"ademlc vice presldent on
the srtuatlon at his' unrversrty

. ' , . .
Lets assume we could - let go of twelve buildings, and

. relocate those people at a one-tim _cost_of a million
" dollars. By condensing. our operations, we could save

$600,000 a year in operating costs—an elfectlve rayback
period of 1:4 years. Never mind the potentlal income fror
sale or lease of those twelvg-buildings, we'd never do it.
-Even though the deans kno#the excess buildings are]
costing them money, they won'tdeal with the faculty. ltstoo

B hot an isstie.

-Many admlnlstrators maintain such a Ialssez
faire policy. The path of least resistance is due, in
part, tothe lack of political clout granted the physrcal
plant department and the “free cost" of occupylng

space granted to academic departments

'PASTBUILDING PRACTICES: * - - .

TODAY'S PROBLEMS

Ofthe four levels of requisite campus phystcal

- care—custodial SerlCBS malntenance renewal

and replacement and utlllzatron—the need for y
_custodlal services remalns constant throughout the

0

:lifetime ofa building. Maintenance and renewal

_ needs’ however, increase as a building ages, and,

herein lies a key problem for Amerlca-s campuses '
today d N B
Cf the approxrmately 2.2 b||l|on squareteet of

burldlng space on campuses in the United States, .

- over half has been built since 1960. Over 60 percent
- of the total space has been built since 1950,

Although buildings constructed before World- War Il
have a lif: expectancy of close to 50.years, postwar

. structures were designed for a normal life of only 30

years. Even when constructed with quality materials,
_newer buildings. have & shorter life expectancy than
prewar structures "For gxample, older gear-drtven
elevators olve approxrmately 40 years of service,
while today’s hydraulic lits g glve 25. Older slate roofs
last about 50 years, but today's flat felt roofs lastonly
- 15 years, Thus, a Building constructed in 1940 with »
gear -driven elevators and one constructed:in 1955
with hydraulic mechanisms both need elevators re-
newed. A 1931 buuldlng with a-slate roof and a 1965
+ building with a felt roof both need new roofs. "

The lssue of shorter life expectancy for post-
1950 building components is compounded by the
fact that much 'of the existing campus |nfrastructure_
—steam tunnels.and other utility Ilnes——was builtin -
the 1920s and '30s, and is also due for rerlewa For
example, the life expeﬁncy\of\cast iron pipes com=
monly used in the 1930s is 50 years, ano thelr life i is
nowover. ., -

The perlod of rap|d campus expansion natlon~ o
wide from the' 1950s through the early 1970s had -

' addltronal effects that have further hastened the




need,for replacement and renewal. First, the cost of

‘projects escalated between the time capital ™
budgets were establishedand the time of actual

construction. Because of high inflation in the con-

truction‘industry (hlgherthan general inflation);in- «

titutions found themselves getting lesg and less.
~ building value for their dollars, Between 1967 and
1974 for example, while spentling for new construc:
_ tion was fairly level at $3 billion annually, spendingin
" " terms of constant dollar value had decreased by 38
. percent. Inflation put enormous pressure onplan- -
ners, architects, and contractors to meet program
and facility specifications by making compromlses
.both in materials and in construction specifications.
-Administrators, understandably, were more con-
cerned with retaining a new building’s program’
components (x number of laboratories, for examole)
within original budgets than with the lifetime cost of
maintaining the building. ‘
- Furthermore, academic butldlngs generally
were constructed using cash grants, gitts, or capital
appropriations.-Other buildings, such as athletic and
residence facilities, generally were constructed
using local bond funding. Whlle the latter fundlng
required financial reserves to cover maintenance,

no such reserves were established to maintain the -

- academic buildings. Therefore, , campus classroom
facilities tend to deteriorate, while preventive
malntenance |s afforded auxiliary structures.

Renewal and replacement is now. crucial for old and new campus..
~. . building systems. Note damage on older slate roof (below), and
. newer flat rool (left).

Aruitoxt provided by Eic:

“inthe general-construction industry nationwide dur-

" or accepting poor quality work and being able to -
: accommodate the students, |nst|tut|ons chose the

- roofs. In another study, fully one-third of 1, 000 butlt-

(4 . a ;
' CARING FOR THE CAMPUS PHYSICAL PLANT o
(Figure 2) o s P D
Plant fund expenditures for buildlngs"in actual cel T
- and Constant dollars FY 1967-1974 . ‘ —_—
Fiscal Year 1, Amount (in millions)
©as o Actual Constarit
’ dollars - - dollars'
1967 2,959 2958 &
1968, 3,157 2942 v
19692 - - 3,185 2,758 .
1970 ' 3174 . " 2560 R
1971 . ‘3148 . 288
1972 - 3,179 . 2,182 . :
1973 2,840 1835 .
1974 3,020 1,827 _,
rtconsta\ntdollarsl 1967pnces L - 4

2Amouhts estimated.
3Prelrmmary data.

B

- 3

Note.—Included with plant lund expénditures for bulldlngs are

" atiditions by gift-in-kind'from donof and by reappraisalof building - .
value and other additions (these expenditures are generally less :

“than 10 percent of the total). Included in building expenditures are : '

expenditures for fixed equipment and for other improvements
such as utility Iines. landscaping, etc.

Source U.S. Department of Health, Education and Welare.
Ofiice of Education, Financial Statistics of | tltutnons of Higher
Education: Property, relevantissues.

R

Another consequente of the enormous growth

ing the 1950s and '60s was the massive demand for

the construgtion labor force—demand which could )
“not be met by then-existing labor training programs. '
As a result, many. bualdlngs ingluding campus facil- ~

. ities, suffered from poor constructlon workmanshlp '
“and know-how. Colleges and universities atthe time

were under severe pressure to expand and often

could not or did not enforce quality control stan-

dards. Givgnan unpleasant choice of rejectlng poor
quality work and being unable to house and provide
classroom space for students arriving in the fall,

latter option. Acceptance of poor quality work -

- vpided the warranties on construction. - VAR
Horror storiés about the failure rates of relatlvely

new butldlngs abound. A'study of 163 college, and

_university burldrngs in California, two to flfteen\years

-old, revealed that one-half had a history of leaky

'up bonded roofs were reported to bein trouble

wrthrnoneyearofcompletlon (6) .»/ R
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In addition, physical plant diretors unanimously

reported that newer campus buildings are more ex- -

pensive to maintain. This condition is in part a result

-oflesser quality materials anc poor qualltyworkman-

. shipin construction, but it is also due in partto the -

new buildings' vastly more complex mechanical "

- systems—especially heating, ventilating, and air .

conditioning. These systems need frequent care
prowded by workers with specialized skills.

The upshot of these forces is that campus build-
" +ing components and systems—both new and old—

are in need of renewal and replacement Decisions.
\and circumstances surrounding buitding construc-

. . tionin the 1950s and '6Qs have resulted in a greatly «

"increased need for budget allocations to maintain
and preserve the cam_pus physical plant.- '

REDUCTION IN.PHYSICAL PLANT E N

- BUDGET ALLOCATIONS

Over the past decade,.the physical. plant debart-
ment budget—as a percentage ‘of the total institu-
tional budget—has rer_nalned reasonably constant.
However, this apparent stability is only superficial
and masks amarked decrease inyeal budget alloca-
tions for physical plant care.

A common perception among institutional

administrators is.that skyrockettng utility costs have - .

affected budget allocations to most parts ofthe .

- (Figure 3)

=g

institution. As one university provost refJorts “Utility
increases are coming qut of future acadéemic

~ increages. » However, analysis of proportional

budget allocatigns shows that utility increases in
general have come almost totally from allocations to
all other |tems within the physucal plant budget
oategory i k
"The Umversrty of lllincis conducted a studycf
. ItS plant spending patterns as part of a larger
analysis af physical plant needs. The patterns reveal

- clearly how the coupling of rising energy and ldbor

costs resulted in large-scale reductions in person-
“nel—reductions that transiated directly into dimin-
|sbed matntenance and services at all levels on :
. dampus. R

. - Between 1971and 1978, as flgure3shows the -

.« physical plant budget of the University of lllinois
, remained reasonably stable as a proportion of the
- total institutional budget—14.3 percentin 1971, 12 .

! percentin 1974.and 1975 and 13.4 percent in 1978. "

With a sbemingly stable budget allocation, one
*woulu assume that the physical plant department
should have been able to maintain the campus at a
steady level of service over the years. It was not. To
-.understand why, it is necessary to look more closely
at the overall facts. i e .
Figure 4 shows the increase in square footage

for the University of lllinois, as well as the cost of
operating the plant in both total dollars and dollars

Physacal plant budget asa percentage of university budget funded by state

FY71 FY72

FY70

FY73

FY74 :
" (Figure 4) i
Comparison of total plant operating costs. cost per gross’sa. ft. and square footage - o ~
millions . , ' dallars
' 50 7 o . _ 5300 -
w0 e ¢ bs2so -
: , - $260° .
30 ‘ . V S
R - - cost per groSS Sq ce ©® s 52 40v -
: " 20 4 ev0saq,. ..oooooo essecsscce® Square footage _5200
. [ A = y ------------i------------------ A
.10 i -‘--'--------- Yty o U L ) v ! s] 60 .
3Smillions  FY71 ° ﬁqa FY73" FY74 FY75 FY76 * FY77 Fyre , = 7
4 * : . . i
) 'A\.'




U cmmcson THE CAMPUS PHYSICAL PLANT
persquare foot. TotaI plant budgete\ogtétures e At Chxcago Ctrcle percentage expend|tures D
grew by 74 percent, from $24.8 million to$43.2 ' were cut.almost uniformly across the board. The N
L miilion, over the eight-year- period, while overall enerdy category represented 38.8 percent of the . '
. square footage increased by just'over 10 percent, - - budgetin 1971 and 47.9 percent in 1978. The main- - -
from 12.8 miillion square feet to 14.1 million square 9 “tel nce oategones were cut from 46. 7 percent to* . T
feet. Although the allocation Q nds seemedtorise 38 8] percent of the total pIant budget Lo . B

steadily, on a' square-foot basxs tRe amount spent‘on

: maintaining the campus actuall dropped between L s
ok and fora oo acaly CIoRP CUTBACKS IN PERSERNER \
/ ) Figure 5 shows how the Umversny of lllinois "The statement that fligher ed cation is labor inten- 0
plant dollars shltted during the eight-year périod. At - sive has traditiona referredf only to the faculty and o
the Champaign-Urbana campus, the categories,of - support staff neededtocatry outteachingandre- = . . N
Superintendence) Janitorial, Building and Grounds -~ search. The physical plant department has nbt usu-
Maintenance, and Renewal and Replacementwere ~  ally.been included in the assumption, primarily be-
cut from a combined 59 percent'total of the plant cause of its low visibility on Gampus. However, as,
budgetto 46 perc’Ent by 1978. This occurred while Figure 6 illustrates, plant operat|on is |ndeed very S
the allocation for energy rose steadtly from25per- - labor intensive. ' IR
centto 43 percent. = , With the exception of purchased utilties (e\lec~
. » L, . ’ . T " : ’ . \
(Figure 5) S .o S , : SN . Y ‘
Percent breakdown of expenditures by operation and maintenance functionatthe - \ . ' 3\\ : - .
University. of lllinois Champargn -Urbana Gampus: FY1971 1978 . * T e
Budget Category . : FY71 . Yev72 ) FY73 FY7a FYrs °® kFYY76 S OFY77 . FY78
/f ) . N . ’ ‘L‘ . { . .
© c ! ., . : P . i
Q&M . . - 594 56.6/- 571 566 509 .: 505 - 47.8. |
S . T ; RONEN S\ h S ' .l A T S e B
. ‘Miscellaneous] .~~~ 157 ° 149 136, 126 118, 120 " 104 100
M 4 .- . . " > . . C
.TOTAL S 100.00 100.0 1000 1000 100.0 100.0 100.0 1000
! 0 & Mincludes: superintendence, jamitorial, bullding marntenan"e rene\bal and replacement and grounds mamtenance “
2 Unhties includes: utilties purchased and utilities power plant. :
. 3 Miscellaneous includes: secunty.tre protection, transportation, and other items Co.
-, (Figure 8) . _ L
i T re - T - 5 4 — - 2 . \
Percent object of expenditure for operation and mail tenance functions . _ , \
_ I . Personal =, R Contractual® T N
it - Services Equipr(tent . Services  Commodities Telephone Utilities
Superintendence . S .83 N W ; A0 - 07
v -Janitorial . R 94 05 ¢ oo !
- Building Maintenance 85 o1 ° 07 o7 N
;- Renewal and Reblacement .49 ' v 26 25
. Grounds Maintenance .79 - 03 . .18
© Utilities Purchased - S .05 S s ' 95
Utilities Pawer Plant . ‘ 43 B .28\ , 29 v
_Security; o ) 89’ .01 T R i
" Fire Protection - ‘ 87 ~04 ' - 09
- Transportation S .65 .05 .15 asio .
4 Miscellaneous _ 81 - I [




What Needs to Be Do_ne‘ﬁ

<
E

tricity and gas), labor consumes the majority of the
plantdollar (83 percent of the superintendence bud-
get and 94 percent of janitorial funds at the Uni-

. versity of lllinois are spent on labor). The majority of
the cost of renewal and replacement, listed ag con-

- tract services, also represents expendttures for
labor. *

Yetit was in‘labor that the Untverstty of Ninois

phys:cal plant department hadto make cutsin order

. to accommodate the increase in hourly labor costs
and absorb the increased energy expense item.
Between 1971 and 1978 the univeisity decfeased its
labor force by 24 percent—545 plant employees—
while the combtned hourly cost of labor rose by 33
percent as Figure 7 tllustrates the decrease or sup-,
posed savings in labor was still outstripped by in-
creased labor costs. The case of the Uriivetshy of

~ lllinois is not unique. Rather, it presents a clear
 picture of what Ras happened to plant budgets at

) |nst|tut|ons across the country

As Bruce Wiggins, services director at Stanford

University, observes “"We used to haveafullcrewof -
painters, carpénters, upholstérers, and even a win-
dow shade man. All of them dtsappeared through

. . .
nance, the Univi

.

' rsity of lllinois had, by 1978, under-
spent by $8:6 million. As figure 8 illustrates, justto
- maintain the campus at the 1971 level and Keep up
“ with' rising costs, the university should have spent
- $49.4 millioh, rather than $40.8 millibn. C

" Claremont's Howard Bowen notes the “cyclical
- pattern of undermaintenance in lean years.and of -
partial catchtng upin godd years.” However, itis far
more tompttng durmg more prosperous times to

, strengthen instruction, student activities, resérch

and services, While-postponing mangenance for yet
nother year. Deferred maintenance exists evenin
best of times. According to Bowen, "In periods of.
tnflatton the problemis |ntens|f|ed Each postpone-
ment increases the eventual cost.” (

What'Needs to Be Done?

As we have seen, the campus physical plantis .
plagued by deteriorating facilities and inadequate fit
between those facilities and institutional programs.

- To solve these problems, the issues undérjyingthem

budget adjustments and forced savings.”» -

As the number of skilled craft employees has ‘
been reduced, so has maintenance. Planned main-
tenance of roofs, motors, and steam and electnc‘al s
* .lines is not carried out. Maintenance has assumed

an emergency status, and for lack of personnel,
potential problems are discovered only after they
become real problems for the users of the building.
‘z%y that time, it is necessary to spend thousands of
- dollars replacing whaje systems. Routine inspection
_could have identified and solved potenttal problems
* at far less expense.

Basedona 1971.level of o%erattons andmainte-

f
w,
e

J
(Figure 7)

O lack of integration of physical plant concerns

must first be addressed. To reiterate, these |ssues
include: : : , S Y

.
»

with the broader mission of the institution

-

[0 low priority given physical plant needsby in-
stitutional leaders

isolation of the physical plant director fromin-
stitutional decision-making

. / . .
[J lack of top administrative awareness of requi-
site plant finangial allocations, resulting in insuf-
ficient funding allocated for physical plant care

~

¢

"Decrease” in labor outstripped by increased labor costs.

A
Number of Employees

2,200
2,100
2,000
1,900
1,860
1,700 . :
a0
1971
T Key Cost Emptoyees -

72 73

10, OOO N
9.500

.+ Costoflabor
, . $13,000 - -
. 12500
© 7 12,000
11,500 -
11,000
10,500
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[:L |nadequate manaqement of the physucal plant
department

[ Jnefficient utilization of existing fa'cilithls._

" Once these issues are addresse tac1l|ty plan-

...’ning cah occur in the context of acad m|c plannmg.
] Faclllty requrrements—translatlons of academrc re-

quirements—are ultimately derived from the mission
of the institution. Therefore, logical facility planning
cannot occur unless the institution itself knows

1

where it is going academically. Facrllty plannlng re- -

quires ah aligning of space and pfogram, a determi- - .

nation of those buildings in which the institution -

should reinvest, It does nat mall_(e econdmic sense to

invest large sums in what is currently the-Modern

Language Building'if enroliment in that distipline-is

steadily decllnmg and the job market for gra)duates
. in'that field is bl the facility may be worth -

f

ascom r science.

/ mvestrrp&to house an expandlng duscl'plrne such
: ou

unlverslty examine the consequence of societal
needs and institutional mission and resources. The -
followmg questions m’ay be useful as a first step in

: . integrating academlc and facility requrrements

)

[0 "How will the Mn of the"lnstitution change to

meet societal needs over the next flve ten fif-
*  teen,and twenty years’7

71 What changes will be made in exlstlng pro-
grams and academic disciplines? -

0 What is the projected impact of inflationom the

institution’s budget—tumon and fees, outside -
. income, faculty salaries, cost perstudent phys-
/lcal plant care? . ,

_ / _ . }
(Flgure8) '3' .

Academlc plannlng requires that a college or

.-

a What amount of physical plant square footage

.CARING FOR THE CAMPUS PHYSICAL PLANT

._©
~

. [f] What are the enroIlment projections or targets
and how are they divided among dlsc1pllnes’7 T

3 [j What facmtles will be: needed to sup ort pro-

.. jected programs at their projected eprolimént
IeveIs’7 What proportion-of these faculltles
should be general purpose space and what
proportlon should be speclallzed space’7

should the institution be operating today’7

O How much will it cost to upgrade campus fad‘ll- :

" ties to adequate standards? What amount of
. funding can the institution now afford for physi-
cal plant lmprovements and what level of addi-
tional fu ndraising effort is required to upgrade
.~ the piant t@ accepted standards?

. now? What are its areas of responsibility, and
N . does it have the financial and personnédl re-
sources to carry out its responsibilities? Are
_there organizational impediments to effecnve
“plant operatlons’7 ) :

[0 Whatservices does the physlcal plaﬁLdep'art-
ment provide? Are they sufficient and feasiple?
What would be the impact on thie campus if they

= were discontinued? If services c}vére added?lf -
some services were contractea out?

O Whatwould be the effef on buildings, campus.‘ }

and ultimately programs if the physical plant
continuedto operate as ithasintherecent past?

d How ars decisions about the phy5|cal plant
made now? Are they integrated with other i in-
stitutional decisions? How are the registra: fac-
ulty, t)ntrnumg educatlon department and

Funds required to provide O & M services at FY 1971 level

.| . Expenditutesat FY1971
level with inflation factor

300

20.0 B

DOLLARS IN MILLIONS |
H
<]
o w

0& M Expenditures

R

T __G@h
FY76 - FY77  FY78'

.

. D How is the physical plaht department operated -~ -

L Y R




other administrative departments involved— -
formally and informally—in decision-m‘aking re-
“garding the physie‘gﬁlant'? ’l - o
'O Shouldallareas of the campus be mainfaineda, . * .
' the same level of service? lf difierent areas were :
SEE maintained at different standards, how would
-\ the institution be affected? Who would make

these dec|s|onsand on what basrs”j ‘ .
R N

Underlylng physrcal plant issues now address— .
~ ed—-and acaderhic planning integrated with facrlrty
- plannrng-—what positive steps can be taken to up-

. grade the legacy representedina sound campus
facility? We offer here str ategies and Workrng tools
- developed by college and unrversrty admrnrstrators =
an_d physrcal plant dlrectors across the country
. u . iy .
[] Establlsh a Facllmes Plannrng Group—a small
-/, ongoing workrng committee comprrsed of ad-
' ministration, faculty, and physlcal plant rep-~

’resentattves The group canbe an effective

} mechanism i in working toward overcomlng the .
pol|t|cal |solatron ofthe plant de ,'artment wrthln ,
' ‘the larger lnst|tut|on ’

pan Secure the commltment top nstrtutronal ad-
ministrators and trustees¥A speclal "Memoran-
dumto Trustees" is included n this report to

. help ensure thelr leadershlp m caring for thn

. _campus physrcal plant, Itis allso essentlalt\o‘

Academrc plar r the. . -
- mission and pro]ected enrollment servrce and facrl-ty requrre- o

Q

ERIC

Aruitoxt provided by Eic:
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, secure the commitment of the entire univeM 'departmeﬁt Settlng ob;ectlves for work, es- N
N + community<:faculty. students; and alumni. A ’ tablishing training programs and advancement o
campus tour can help in this 2ndeavor to Secure  * incentives, exploring contracting services,and
the commaflnent of these varies campus con- - improving communications between plant de-
. Stituents. Ensure that the mission-of the institu- ~ partment and its constituents are ong the | -
L ¥+ ' tion and the physical plant are clearly linked—a , avenuesthatcan lead tobetter management.
- measure that will help gain. the support of the _ o k
physical plant department. - , | Improve utilization of campusfacllltles Ex-+ «

amine the fit between programs and facilities,

_ lj Undertake a physical plant audit to assess the then allocate and schedule space accordlngly

condition of each campus building, the

grounds and the support systems (e. a., heat- -3 lnstltute a comprehenslve energy management ‘ L
- ing and ventilating) that allow the institutionto ' ~.~ program on campus. Conduct an energy audit ’
- function. : : similar to the faciitiés audit, andimplement con- -
0 . Based on data collected in the audit, determine servation and management strategies accord-

ingly. Remember that campus maintenance is
reflected in correspondlng campus energy
management. % ')

- adequate funding levels for building renewal
and replacement, and custodial and mainte- .
nanc‘? care. Budgets should reflect short- and
long ermt institutional goals.

®

v ) R tl These working tools and strategies, explored in
O ( Improve management of the physical plant . more detail, constitute le;a_mainder of this report.
Workmg Tools and Strateg|es e | |
for Improvmg Campus Care and Management ‘o
2 I
The blend of |nstltut|onal mission, adm|n|strat|ve _ (FlGUFlE 9) :
-~ structure, physlcal plant, faculty, and campus char- o
acter does not lend itself to a single approach to - ' S *
facilities management and planning. Some colleges _ - PLANT.
. and unlverswes across the country have developed- oy
programs for improving care and management of - SRR R S
‘the campus physical plant: We present hergacol- .- ‘
, lection of those tools and strategles that address N - .
% . common problems and can be easily adapted to - . " Eacilities
meet the needs of d|verse institutions. ' " Planning .
' i * Group
) THE FACILITIES ol _ ‘
. 'PLANNING GFIOUP 2 : -
———A small ongolng, workrng commlttee of top admlnls- /
e tratlve academic, and physical plant representa- - ' :
tives can bean effectrve mechanism forovercomlng 'f‘*'MlSSIONf‘.,_.;,N_“_Mﬁm‘.w FlESOUFlCES o
. the polltlcal |solatlon of the physical plant depart-* e e e B
““ment. This commitiee, as Figure 9 illustrates, might - _ LIS : .
be called the Facnlttle= Plannlng Group, canbea ' ‘ N ‘
. planning group charged with integrating institutional - “group is cha|red by the faculty member 'tW’" have
_needs over the néxt 1010 25 years in terms of aa- . greater credibility and support among other meta- |
demlc program, plant, ‘and resou‘ces necessary to ; bers of the academic community. Inturn, itwillbethe -

carry outthé institutional missior .. forum at which the needs of the physical plantare, .

. The PTanmng Group—reportrng to the presr- presented and strategles are dgveloped for dealrng e
dent—wru be responsiblg for. defining the mission of ., With those needs. After campus care and usegoals
the physical plant so that it supports the missionof and strategies are developed, the group will also be i
_the institution. Members of the Planning Group . . the body to oversee their implementation. - -
: should |nclude the chief busrness offrcer andIor ad- " The Facrlltles Plannrng Group will not only pro~ s

- m|n|strat|ve vice presldent the physrcal pIant dlrec- S vude the physrcal plant director with the opportunlty S
T lfthe, = to "make h|s case but it will also help increase -




' Strategles tor'l.mprovlng Campus and Management

|

understandlng of phys1cal plant needs and buuld

t

sugport for the plant 71+ 'lgadmlmslratorsandac7- _

. demics. Finally, as the group advocates’ raising the

. * priority accorded to the physucal campus, it will de-
mand a higher Iével of mananement performance

. " ‘and actountability trortf‘the physical plant director.

- ACAMPUS Toubﬂ\:y', ’
Probablythe greatést stumbling blocks to improving
care of the campus are poor understanding and
" communication of the magnitude of deterioration,
and the cost of poor utilization of facilities: A tour of

Zthe campus presents an opportuntty to demonstrate _

the lmpact of neglect at all levels of care, provide
information on the costs of needed repairs, and point
out potential savings possible through improved”
utilization of facilities.
The campus tour should mcIude what mlght be
. called the |nvtsrble campus—areas not usually seen
. by anyone except plant personnel—roofs, utility tun-
nels, central.heating plant, and trade shops. A com-
prehensive tour should cover both the ‘most bas:c
and complex issues. '

Membersofthetmsteeexecutlve .committee, as -

well a5 members of trusteecommltte sas charged with
responsibility for buildings and grounds, should re-
The “hidden campus,” including steam tunnels, shoulq bepartofa
campus tour: : - o L S

-bathe dlrector of

,

B physlcal plant is,at the top—on the roofs of the -

= campus. Roofs typlfy the deferred mamtenande :
: problems faced by facilities, and their detenoratuon e
_isof the greatest concern because such damage

by water damage are anly an external manlfestatlon S
o of more serlous mternal problems Other burldrng

‘campus.

o loomprehenslVe personal campus tour that
- presentstthe dual issues of neglect and poor
uL. culion of space: Trustee tours shouId be con- :
duéted for groups of five to 10. The lnstttutlon presi- ;
dent or a vicé president should conduct the tour to ,'
emphastze the hlgh  priority- accorded to the issue of |
campus care. He or'she must und _rstand plant :
problems and be personally convin ,'d of their im-
portance in order to conduct the tour e fectlvely
However, the. recognlzed expert of thet ur should
e physical. plant de artment.
Members of tik#Facilities Planni Group obvi-
ously need a more detailed touroft @ campusinajl. -

~

-areas than do trustees. This grou shouId visitth

physical plant department offices: nd shops, and
meet the people who are responstble for campus
care - Such a meeting will help provide: an under-
standing of how the plant department operates—a
prerequisite to the develbpment of a comprehens|ve
institutional plan for imgiroving the condmon of the

An audiovisual toyr:of the campus—whether S
slide show or videotapt—should also be produced. '
Sucha producn’n is lnvaluabTe because itcan be

sho s 1large audtences |nclud|ng key groups that

cen ol sit the carpus: Audignces might include
staic aagzslatlve commlttees {ee board mem-

‘bers-at- -large, alumni chapters an otherpotentlal

funding sources.

Campus public affarrs staff might be recruited
to develop and produce the show. A special beneff®
of using in- house per.sem“l'el is that in producing the |
program, they will develop an understanding of facil- -

¢+ ityissuesand may : also become advocates oi |mprov-
. ing campus care

"AlItours should review: .
the condition of burlp‘rngs grounds andservv‘e o
‘lines - .

‘energy use—how much ofa bundlng is l|ghted i
’ heated and cooled, and how much of iti is inuse - -

_t'k»uttlrzatlon patterns of space and bulldlngs. ‘ e

A good place ta.begln a tour of the campus

allows moisture to seep into the building, harm|ng

~ other building elements. The plant director should S
lead the group down xhrough a bunldrng to point out co

ceiling, wall, and eve carpeting problems thatstem .~
rom roof deterloratlon Stains and peeling caused
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problems—restroom fixtures, flooring, windows,ard .. QUESTIONS TOUFl MEMBERS ‘
heating components (e.g., radiators, on whichvalves - MIGHT WANT.TO ASK - .
.no longer function)—shouid also be pointed out. Aboul campus fac:’:." 2§ :
The plant director should delineate the prob-

*  lems, causes, and costs of requisite repairs and . O Whatarethe specmc proglems (e g., deteriorat-
maintenance. He should be prepared t6 explain the - “'ing'roof, stained walls missing motor broken
costs of maintaining a facility in good condition with U frxtures)'?
planned maintenance versus emergency and de- * '
ferred maintenance. (Good condition might be de- O Why does the problem exist (e g.. '”SU"'C'em
fined as the “as built" or the 1971 condition. “As .-~ manpower, labor shortage, insufficient funds)?
built" canbe used as a standard, given that obvious [J . Whatis required to rectify the problem (e.g..

A reqursrte moderfizations—such as installing up-to- - additional funds; authorization to hire new N
date laboratories in a 1940 chemrstry bulding— . - personnel, greater fréedom to contract work  +
l']ave been implemented. The year 1971 serves asa o out)?

seful standard because it precedes the 1972-73- N '
recession—the beginning of serious Afation prot- D ‘What are the priorities of the problems vis-a-vis
lems for higher education—and the 1973-74 oil “each other? o ,
-embargo.) ) O Is'there acomprehensive list of all necessary
~ Outside each building, the group should lookat facmty repairs? S
the window casings to see if the paint is blistered or '
DPeeling and if the' wood sashes and frames are rot- O What ig the current cost of aCCO"‘D"Shmg
—  ting. The plant director should explain thatifthe necessary maintenance? L
) wood is alltowed to disintegrate, replacementofen- . [ What wo\td be the result——ln terms of.both L
o trre window units will be necessary at considerable ~ further facility repairs and deferred cost—if * :
cost. He should discuss previous and current out- necessary mamtenance is not accomplnshed?
door painting cycies ‘as'well as brick and mprtar.” :
problems and their remedies. (A pair of binocularsis . 0O Howmuch greater will b the cost of deferred
useful during the outside tour.) As the tour continues, . maintenance—taking into account additional
" the quality of sidewalks and roads, and the mainte- o detenoratron and lnflatron—than current costs?
nance level of campus :andscaging shouldbe - O Whatis the current inspection, reparr and re-
e.amined. ¢ L placement cycle for roofs, pipes, motors win- 4
" Tour members.should look at buildings through . . dows, and all other major burldlng elements" ,
- ‘the eyes of pro pective students, and their parents, '
- donors, aIur?tnrfand members of the community. !,j tH ow are pr nontres for repairs set, and who es:
ablishes them? . .
‘Visual appeal of classroom and other facility space - T : .
T serlds an important nonverbal message about an 3. Are academrc c.onsrderatrons takeninto -
AR institution. , \ ) ~accauntin developlng the repair schedule for
' ‘ The central heatrng plaht more than any other . the campus? . T _ )
part of the plant g|ves one a sense of the scale, e
. bUplIISHLdlIUI ndl lU LUblel plg!]Lng[dIlOnS | ne AbOU( physrcal plant depaftmen' faCl/ltIeS *

S sheer size of the heating and cooling facility, thou-

T ~~sands of gallons of oil or tons of coal burned, or . [ How much gas"orl or coal does the central

2 mrlhons of cubic feet of gas consumed is plantburn?_ V ‘

: . impressive.
L ~ After touring aboveground the group canbe ' 0 How much etectrrcrty is generated and/or pur-
E %J " led literally underground The tour leader may wish . . chased and dlstnbuted around camDUS"
- t® point out miles of pipes and conduits carrying .l How many gallons of chtlled water are. RSN
steam chilled water for air cond|t|on|ng electricity, " produced? ' ;
‘gas, water, sewagé and telephone lines under " . : T e LA o
' thetyplcal cdmpus. Mostfas{lify users are totally . [0 Howmany personnel are requnred tomaintain’: -
'unaware of the extent and condrtron of this under- : the heating/cooling and electrical sy tems and
ground network A : ’ d|str|bute them around campus“’ : R

-0 What do the trade shops do?
O  How.is thelr work assrgned'? '
a

'What arethe skrllsofshopworkers? Y .?" _':-“71"1
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0 - .
' they will find.it necessary\o work ai their regular jobs
at an overtime rate, it may bé more ‘expedientto .
.contract the audits to outside consultants. 4
Such consultants can bring'a valuable external
. and somelimes more objecttve vision to the prob- e
lems oj‘ the physical pIant but they must workclosely .
with the physlcal plant departmént. In addition, re-: _ " :
ports produced by outside consultants sometrmes ST
are granted greater credibility than reports pro— .

_ duced by an lnstltutlonsown employees e
¢ . \ . S R

P

~r

PHYSICAL PLANT AUDIT.~
An audit of the physical plant is the major tool for
evaluating its existing condition, determining what
‘repairs are negded and how much they will cost, and-
establjshing prioritias for undertaking repairs. A '
complete audit,:using consistent evaluation criteria
and analysis, quI summarize and detail the physical "
v condition of each new buildingoncampusand -
. evaluate its present and long-term effect on pro-

grams. In so doing, the audit will:

a onse the entire range of plantproblems . - , Components of{he Audit . o )
~_ . [ produce aplantdata base that can be updated - Wepresent here the baslc components of the facrhty
periodically T - audit. The same basic strategy is also applicable to

D | tacility utilizati d " the mfrastructure audut as well as the grounds audit. .
+evaluate facility utilization an spage rea ign- ‘The phystcaLanaIysls of facility condition is one .

mentneeds N : *  ofthe major components of a facility audit. Facllrttes“ L
[0 provide a basis for objecti'vely setting plant are surveyed and evaluated in'terms of the sound- .
© priorities, justifying emergency capital repair re- ness of major, structurau eIements such as roof, walls, \\
" quests, and developmg annual and long- term ~ windows and fIOOrmg and service systems such as _' ‘
. plant budgets S . ventilating and air conditioning. Bases onwhichthey - *.
I " ‘ are reviewed include adaptability and suutabtllty for. i
_ R S : _.@resent uses, compattblllty wrth future mstttutlonal
Who Should Conduct the Audit? - plans,*and aesthetic, social, or h|stonc value, -~
The phySical plant audit will have atleast three com- ~ ~_ Physical analysis should include a detaileddg-
._ponents: a facility audit of campus buildings; anin- _ scription and evaluation of each building elenfent. "
frastructure audit of the campus utilities distribution Some institutions use a weighted rating systemto . -

; network, and a grourids-audit of paved and land- ~ achieve a tomposite evaluation of individual build- - -
%, . scaped areas of the campus. Each of these , ings. The evaluation is then compared with those of -~ ' “
‘) * . component audits should be conducted by.a team other buildings to develop priorities for action. The

.+ with expertise in related fields—structures, mechan- audit bases its rating system on a combination of
* - icaland electrical systems, safety and sanitation, . - -- remodeling needs and financial cost: Therefore, the -
local and state building codes, herticultyre and  weights attachedto each component ofthe phystcal

landscaping, regulations of the Occupatlonal Safety_ \ * Aanalysis reflect the’ dlfftculty and cost of repamng
and Health Admmlstratlon handicapnzd accessibil- each component,

ity requirements, arehitectural history; and facilty. * A comprehensive audit mcludes an examina;
use analysis and space programming. . - tion of the current utilization of space, suutablllty to .
In'addition to the plant diréctor, the academic \ gresent uses, and erxrblllty for conversion to other L ..
- and/or business officer of the Facilities Planning ses. Information is needed about space assign-_ ~. . *:
Group should be involved in the audit processin. -~ Ment, intended use of each room, actual use pat-- ~ * *<
< order to gain a more intimate knowledge ofthecom- ‘terns, and perceptions of current users as to suitabil-
; plexity of plant probIems and provide insightinto ~ * - ity. Analysis, based on acceptable utilization goaIs
_ academic and fiscal considerations. As the audit ‘g'" begin to revéial where reallgnmentlc(:jafn c:jcct’;'
team tours the facilities of a given department, a nce space realignment plans are soliaitied, the . _
: __representative from that department should be pres-  cost of carrying out remodelmg or renovatuon to aC' R
+  enttodiscuss problems involving use of the facilities, .complish realignment can ke calculated. | L
. as well asthe degree to which the facrlutre@suppdrt : plex F:ggggl;dg“oszfﬁzﬂz ggg ;Z?T}Zlﬁ&::’f‘r;e el
“the work of the department.. ~ o S
R If a qualified team with engineering skllls canbe  ‘rating systeﬁ below, developed by the Tennessee .
~assembled from the physical plant department and - C';?:fy’ sf,zydsltjemnggrI?j?r?gjmal:ds?enct:n?mih]gt:ci%%h 'llm'f
- planning office, and team members can be relieved R
oi'some of their normaI duties, the audrt may be o Iustrates the central eIements of a facmty audtt
o ~ conducted entlrely by institutional personnel They ‘ S | ¥ d d d
... . have the advantage of intimate knowtedge of the’ [] atlsfactory No Capttal out ayo un s neede
S - physical plant. However, if carrying out an audit . duringthe nextftveyears Condutlortvalue multr-. z'\
18 preve’nts them from perforn‘nng therr reguIardutres or plrer 1.0 -0 e e T
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P

_' PHYSICAL FACILITIES EVALUATION SUMMARY

Bwldmg Number & Name I

Location
“Survey Date p
Survey Team __ .
Ratings. -
| : Possible Actual
I Primary Structure (40) ¢ )
1.  Foundation System e 13 -
2. Cqumn&ExtenorWaIISystem 13 —_
3. Floor System . YA -
4. Roof Systeri 7 -
Il.  Secondary Structure @) . ()
1. Ceiling System 3 -
2. IntenorWaIls&Pamttons . 3 -
3. WlndowSystem . 2 -
4, DoorSystem 1 PR
- Ill, Service Systems (34) ( )
1. Cooling ' . 10 I
2. Heating N 10 -
3. Plumbing ‘ . -5 -
4, Electncal 8 -
. 5. Conveymg 1 "
IV. Functional Standards s (12) ( )
1. Assignable Space ' R 4 -
2. Adaptability . 4 IR
3. Suitability 4 -
V. Safety Standards (5) . ()
' ‘ TOTAL 100
Building Rating . .
S. Satisfactory . 95100
2. Remodeling—A @« 75-94
3. Remodeling—B '55-74
' 4, Remodeling—C R . . 35-54. ______
====U=Bemolition:————=—sze. = = o

0- 34

19
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Strategles for Improving Campus and Management. -
PHYSICAL ANALYSIS: Service System/Heating System -
R e Building =~ - - T ‘ -
eeeiiiiiiiaeae. .., 00 Current Primary Function ‘
. A, System types : '
1. Transfermedium steam.....hot water.....air..... elect.....
< 2. Space equipment . .
Radiators . ... 2-pipe fan‘coil_. ... . Multizone ....
Convectors .. .. 4-pipe fancoil .. Double Duct . . ..
Finned Tube . ... Unit Ventulators Terminal Reheat . ...
Baseboard v Radiant . ' Con.Vol.Sing. Zone ... -
" ( T 3. Energy source: 5, central plant coalﬁ gas .
. — , ' R oil . electncuty
4, System capacity: Total . ... .. BTUH

- Controltype: pneu . ...elect . ...
" - B. Systemevaluation -

' ;-ieating capacity ”
Temperature control
Heating all'seasons
Noise level
Energy CONSUMPLION ... . ... et e
Aircirc/ventilatior‘ .

Filtration
Humidity control

ONOO A WD~

D. Numerical evaluation (circle one) '
: ’ i Condmon Va‘f&e Multupluer
S Satlsfactéry o - . - 1.0

. 2. Remode! A: requires restoratuon cost notmore
than 25% of total replacement . - 08+/—-.1
3. Remodel! B: requires major modermzatlon cost i
- 25% and 50% of total replacement . 05+/~.1
4. Remodel! C: requires major remodeling cost .
~ greater than 50% of replacement : s o 024/-1,

U. Demolition: system totally u atisfa toryand -

cannot be remodetedygreplace | 00

- -
N 'x‘l‘r

E Numerlcal rating: 10X - e - (cvrrdirzsrrvatugmumpnen

. 28
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[0 Rémodel A: Building is currently adequate; Te-
"quires réstoration to present acceptable stan-
dards without major room use changes, altera-
- tions, or modernizations. The approximate cost
of Remodze! A is not greater than 25 percent of
the estimated replacement cost of the building.
Condition value multiplier: 0.8+/— 1

');r‘ﬂen?ode/ B: Building requires major updating

- and/or modernization. The approximate cost of
Remodel B is greater than 25 percent, but less

than 50 percent, of the estimated replacement -

cost of the building. Condition value mulhpher
0.5+/-.1

Remodel C: Building requires major remodel-
ing. The approximate cost of Remode! C is

7 greater than 50 percent of the replacement cost
- of the building. Condition value multapller
0.2+1/-.1.0

.03 Demolish: Should be demolished orabandoned

because.the bunldmg is unsafe or structurally
unsound, trrespectwe of the need for the space
or the availability of funds Condition value multi-
- plier: 0.0

Using this rating system, an extenorwall

.system, for example, is categoyized by the audit

team as Remodel A. Itis then assigned a condition

- value multiplier of 0.8 (thls value can be modified on

a 0.910 0.7 scale, depending on the condition). The
point value of the exterior wall system (13) is multi-
plied by the condition value multiplier to obtain the

i . component rating: 13 x 0.8 = 10.4. After evaluating
;1" each component according to this system, the entire

building is rated. The ratings are then totaled.
The composite rating system used by the Ten-

_nessee Commission is relatively-simple to under-
* stand. The score each building receives, suchas a '

60 or an 80 on a 100-point scale, communicates
quickly and difhtly a building’s overall condition.

" . Below is the sufhnary evaluation sheet. Each of

the categories inturn has a detailed evaluation form, .
such as the heating system one, which follows. .

A second way to analyze the results of a facility
audit to establish priorities for action is to rate the
severity of individual conditions or problems un-
covered in the-audit. The following classification

.system, from the University of NebrasKa illustrates
‘this analytical approach
Clags |. items for |mmed|ate actionto provide ™

safety and protection again_st costly damage.

lj Pr/or/ty1 Ellm atlon of potentualcauseofnnjury

to costly physical damage or deterioration of .
state property. . .

O Priority 3. Elimination of conditions wh|ch lead to
© energy waste.

DETERMINING AQEOUATE FUNDING FOR
BUILDING RENEWAL AND REPLACEMENT

Allocations for renewal and replacement of major
building components are often inadequate because

. the category is an anomaly in the budgeting process.
. "Renewal and replacement dollars come from the.an- -

nual operating budget at some institutions and the
capital budget at others. Because the renewal and
replacement of building components represents lower
financial investment than its equivalent in new con-
struction, the smaller projects may or may not be eligi-
ble for bond financing at public institutions. Private . -
institutions rarely develop adequate capital reserve
fu_nds fORthis pufpose.

Far too often, a project that ought to be under-
taken as an item of planned reneyalis ignored until it
presents animmediate need. Because nettheroper—
ating r)or capital funds were budgeted beforehand,
money to complete the emergency prolect is drawn

" from the physical plant operating budget; depletlng

_funds earmarked for planned maintenance.

In order to overcome this cycle of deferral and
crisis, institutions need to budget for a planned se-
ies of renewal projects. The two methods presented
~here will aid in determmang aggregate funding levels

- whlle avoiding separate cost estimations for each
. project. In so doing, the guidelines permit flexibility .

in determining precisely which renewal and replace-
ment projects will be underta'ken in any gi\_/en year. -

‘The SR3 Formula

" The formula dgyeloped by HarlanD Barelther re- ~

tired senior associate vice president-for planning at
the University of lllinois, is the less complex of the
two. The simplicity of this formula, known by the
shorthand SR3 (space realignment, renewal, and
replacement), stems from averaging the replace-
ment needs equally over the life of a building, thus -
allowing the entire campus to be treated as a single
unit and generating an equal proportion of current
replacement costs each year. (See thure 10.)
_Bareither's research and analysis of facilities

“led him to conclude that three major components of
a building—the foundation, superstructure, and ex-
. terior walls—do not normally-deteriorate. These
. ~-three components constitute one-third of a build-

ing's constructton cost. The remaining two-thirds of
_a building.requife realignment, renewal,_and.re-

“ f.‘f,;“‘““"' death=

L4

O Pr/or/ty2 Ehmlnat|on of any othercondmon
which, if notimmediately corrected, might Iead

N

placement either because of.changes in the pro-
gram or use of the buxldmg or because these ele-
.ments have detenorated and must be renewed.

/
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’ B

(Figure 1'0)

Changes -

Building " ‘Division
Components  Required of Costs
Foundation No Eleterioration ¥ of New Building
Superstructure - if Properly Costs
Exterior Skin '~ Maintained
- Roofing - '« WillNeed  3sof NewBuilding
Interior Finishes Replacement  Costs
Elevators " Dueto Air Conditioning
'Electrical o “Obsolescence "
Plumbing of Program R
Heating o .
_ Ventilating . :
.Changes - o ) .
General ! r > '

Fixed Equipment Lo
s A, T ' I

Bareither states that the hfe span of the other
building components depends on theif maintenance -
and the initial construction materials. He concludes
that the normal useful life of a bunldmg is about 50.

dyears, with one-thlrd of the building having an infinite
life and two-thirds of the building requiring two com-
plete replacements over a 100-year period.

One of these replacements will occur because of
academic changes and replacement of obsolete
equipment, while the other will occur as part of a com-

“ plete gumng and rehabititation of the building.
Changes necessitated by academic requirements will
also provide for fiormal roof and elevator replacement,

. extenor-mterlorpamtmg upgrading of plumbing, safe-

ty features, and space realignment and remodeling.
. Bareither also developed a formula for determiin-

" ing the funding level required for space realignment,

renewal, and replacement, based upon the replace
ment cost of facilities. What would it cost to replace @',
campus in a given year? The Unaversnty of Minois, for -
example, has 20, 605,224 gross square feét of space.'

~ The replacement cost of the campus is estimated at

$1,515,077,300, or $73.53 per gross square foot. The '
formula for det,ermlmng the fingncial amount of SR3is: -

ANNUAL SPACE REALIGNMENT; RENEWAL, AND
- REPLACEMENT REQUIREMENT = 1,515,077 x .667
'(%4to be remodeled x .01 (one time per hundred
years) = $1 0,105,565 divided by 20,605,224 sq. ft. =
$0.49. S

" Note: Replacérﬁen‘t costis calculated in current dollars by applying
appropriate inflation factors to the original cost of each building and
major addition. i '

243,

_money generated by each building.

. pewalvalue each year for50years (asina straightline .

" older buildings generates relatively more renewal

; was constructed in 1967 ata cost,of $1,000,000. -

Renewa/ Needs ‘ R o / '
and Building Age . ‘ l
The “two-thirds” approach to renewal and replace- -
mentis also reflected in recent work done by DOUQIas
R. Sherman and William A. Dergis of the Umversny of

- Michigan. (7) Again, while all buildings require Ongo
"ing and scheduled maintenance, a major renewalof a

building occurs apbroxlmately every 50 years. Based

“on 1971 studies by McKee-Bérger-Mansueto, /Inc

and the University of Illinois, and a study sponsored
by the former U.S. Departmed%of Health, Education
and Welfare, building renewal cofts‘should not-ex-
&eed two-thirds of the cost of new constructnon Ifthey

~do, the métltutlon wou'ld gain more by demolishing

and then rebuuldmg . ) "

Sherman and Dergis pomt out that the bundmg ' g
renewal needs of a campus or grouping of buildings , ;
(such as'a dormitary complex) grow with theaverage

- .ageg of the campus. At the same time, because dif-

ferent facilities were built at different times,/ their re-
newal needs will vary.’ / T

~ Consequently, if the two-thirds approEch isto
generate renewal dollars on a schedula consistent
with reriewal needs, it must be weightee té skew fund
generation toward older structures. To accomphsh
this, a 50-year building life cycle was adépted and -
incorporated into an “age factor,” equaljto building
age/1,275, where the number 1,275 isthe sumof 1 +- -
.+ 49 + 80, representlng the 50 yearsofa
bunldmg s life. Thus, for g building one yearold the
factor becomes 1/1, 275.Fora bu1ld|ng)f|ve yearsold,
the factor becomes 5/1,275, and for @ puilding 50
years old, it is 50/1,275. (Note that 1/1[;_75 +2/1,275
+ 3/1,275 + .. .. +.49/1,275 + 50/1,275 = 1.0.) )

By multiplying the current renew;7 valueofeach ;-
building (two-thirds of its current building value) by its
age factor, it is possible to calculate’ the amount of
hus, instead of -
generating a constant two percent o;éits current re-

schedule), a building ¥ill generate 171,275 of its value
the first year, (less than one-tenth orone percent),
2/1,275 the second year, and s on, until the fiftieth

-year, when it generates 50/1 275(almost four.percent)

of its current renewal value. In this way, a collection of

funds than does a stmllar group ci/newer buildings.

Example: An unrenovated building, South Hall,

Market Index for 1967 = 2.66
Building Value (BV 1980) =
= $2,660,000

‘?;

$1,000,000% 2 66

iBwldingAge{BA.igam_—J 3years..
Therefore,-
1980 Appropnat:on =24 B?/ x BA/1, 275
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CARING FOR THE CAMPUS PHYSICAL PLANT

' = 24($2,660.000) x 13/1,275
= $18.081"

"The $18,000 is not allocated for South Hall alone.

Rather, the funds are combined with other facility
renewal dollars to establish a pool. As buildings .

“-come due for renovation, the pooled dollars are used,

either to revitalize each facility in turn or to renew .
partially a number of facilities. .
To paraphrase a Nebraska state leglslatlve
committee report, an institution can pay now or pay
later—but lt is prudent to begin allocating'annually
the requnslte amount determined by using.the formula.

. These allocated funds are, in effect, drawing rights,
- established by the institution or state to renew campus

facilities on an ongonr;ge,ymed basis. Knowing that
renewal and replacenTent dollars are avallable the

~ institution can undertake comprehensive and long:.

range reneWg based upon the “actuarial
tabIe of buildings<'hich will be developed.

o L {?}
DETERMINING ADEQUATE FUNDING FOR
CUSTQDIAL AND MAINTENANCE CARE

Tradrtronully, the Iack ofan accepted definition of

_ / “adequate funding” has hindered the allocation of |

custocral and maintenance funds. Several formulas,

" however, provide sound methods.of estimating

“adequaté” funding levels. The pnnctple behind
" formula-based budgeting is to identify those institu-
tional characteristics, or variables, which aremost
directly related to the cost of providing custodial
services and campus maintenance. (Formulas as- *
sume no built-in deferred maintenance expenses.)

The relationship between those variables can be ex- - .

pressed in a formula, and the value of each varlable
changed to meet new conditions.
“The best known method of formula budgetlng,

commonly referred to as the Texas/Oklahoma formula, -

was developed by Walter Kraft at the University of-

Oklahoma in 1949 and subsequently modified by W.

H. Badgett, director of physical plant at Texas A & M.

" This formula and variations of if have been widely -

used by state universities in justifying budget re-
quests to legisldtive approprlatlons committees. - -

~ TheKraftformulais: . e

MAINTENANCE BUDGET = MAINTENANCE

COST FACTOR x CURRENT REPLACEMENT COST; A

OF BUILDINGS

Kraft determined that building construction rather
~ than square footage or building volume was the key

- 0cOSt vanahle,tie_dmded campustacllnuesmtothree.__v_._. _of Commerce..

over a period of 15 years. These"categories and

_ factors.arg:
Constructron Classmcatlon Factor
Wood frame construction 1.75%
Masonry-wood construction’ 1.30% -
- Masonry-concrete or masonry-steel
- construction with concrete floors 1.10%

, Badgett added to Kraft's formulaa 0. 15 percent

factor for alr-condltloned structures s reflect thelr
higher maintenance costs.

Kraft's work has been syntheslzed into the
formula for building maintenance recommended by
the Texas College and Unjversity Coordinating
Board. The iormulas for the 1981-83 biennium are:

‘BV x K = ANNUAL MAINTENANCE

ALLOWAN(‘E :

Def/nlt/on of terms - '
. BV.is current replacement cost of bualdlng,
applylng appropriate factors for specific
classes of construction as taken from the
. Markel Appraisal Chart (Cincinnati, Ohio) to
original construction cost and to each capl-
. talimprovement..
2. K Maintenance Cost Factors are:
. Air-conditioned wood frame construgtion
A = 0100
.-, Non-air- condltloned woodframe
construction
Air-conditioned masonry—wood trame
construction Oll 45
Non-air-condifioned masonry—wood frame

construction- =.0130
~ Air-conditioned masonry——concrete
construction

“~Non-air-conditioned masonry——concrete '
construction =.0110

" The Coordinating Board of the Texas College .
and University System also recommended the fol-

lowing formula for the other basic plant services of -
grounds care, custodial service, and physical plant-
» admlnlstratlorg and plant servrces“

- GROUNDS CARE =
SW {.70P + 122L + .50HC)I

Defmmon of terms:

1. SWisthe average “hourly earnlngs for ser-
vices (adjusted) as shown in the Survey of .
Current Business, published by the Bureau.
of Economic Analysis of the U.S. Department

= 0175

=.0125 . .

~ categories based on constructicn type and devel-
" ‘opeda Marntenance Cost Factor based on the ap-
proxrmate average of Oklahoma s experlence

- 2. Pisthe total linear feet of perrmeterof all _
' campus burldlngs including academic;, of-
flce service, adm|n|stratlon dormltorles etc

a3
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3. Listhe total acreage of lawns and regularly
maintained areas, including malls, flower.

beds, parking lots, sidewals, streets, etc. -~ *

Exclude all buildings, street areas, and .
areas covered under Orgamzed Activities
(e.g., college farms).
4. HCisthe fall semester head count enroliment.
. 5. | represents aone-year inflation factor for
labor and materials. For fiscal year 1983 this
‘ factor is 1. 126 :

s

CUSTODIAL SERVICES=—
SWXGSF/22.400X2,080X 1.2

Deflnmon of Terms: :

1. SWis the average hourly earnmgs for ser-
vices for January as showrrin the Survey of
Current Business, as cited above. -

- 2. GSFis the gross square feet of building
-space eligible for state funding.
2,080 is the product of 40 hours perweek -
. times 52 weeks.
4 1.2is the nonsalary cost factor.

Physical Plant Administration and General Services -
ADMINISTRATION and GENERAL SERVICES
BUDGET =
SW ([FTSE + 2 x FI'EE] x.3. 90) + (RCB X
0. 0028)
: Deflrmon of terms:
1. SWis the average hourly earnlngs for ser-
vices for January, as abbve. ‘
2. FTSE is the full-time equtvalent student en-
rollment.

3.- FTEE is the total full-time equuvalent em- V

) ployees
4. RCB is the replacement ‘cost of buildings
~ calculated for the butldlng malntenance for-
muIa above. :

A dtfferent ap proach was proposed by George

: Weber and William H. Horsey of the University of .

Maryland. They developed a formulaiintended to
eliminate the variances of institution size, composi-
tion, and location for four principal functions: ad-

: “work is performed by in-house personnel

.

_ministration, building maintenance, ‘custodial ser- '- K
~ vices, and grounds\nalntenance In developing this |
.-formula they made certatn assumptlons ..

E] the institution provides 190 gross square feet of *

space per FTE (which can again be adjusted) ,

[J theinstitution has a building-to-land coverage of
0.25 (i.e., 25 percent of the total developed
campus area is Iand icaped).

This formula is based on the.gross square foot-

" age maintained by the plant department. The min-
" imum basic budgetis: P, '

i

FTE = GSF/10,000

The optimum basic budget is:
FTE = GSF/10 000

_ The annual budaet for the four basac functlons is

FI'ExSxMSF

Deflnmon of terms:
1. FTE is the number of FTE physical plant em-
«  ployees required to perfrrm the four basic
- functions.
2. GSFisthe number ot gross square feetoper-
ated and malntqned. by the plant de-
- partment. .
-3. Sisthe average annual salary: and benefits.
4. MSF s the factor for computing materials
* and supplies measured as a percentage of -
total salaries and wages. :

The prOCedure from this ponht is rather sfmple
Staffrequirementsin FTE are computed, and adjust-

- ments are made for h0urs of operation and intensity ’

of use. The fotal FTE staff is then divided into four

: basnc functlons on the following basis:

[:]; Administration . 5percent

[ Building Maintenance ‘25percent -
[0 Grounds Maintenance 10 percent f
[J_ Custodial Services

Salary doIIars for each category are computed ‘
by multlplylng the FTE by the appropriate average
annual salarres and benefits for each group. The ‘
budget for maferlals and supplres for each group is o
then determined by u5|ng the followmg factors as B

60percent'f Co

O
[ theinstitution’is open for business 45 hours ,Jer
"~ week, as a norm (the formula can be mor‘lfled it

: ,the standard week is Ionger or shorter)

l T

g‘;.,multlpllers o

O -Admmrstratlon 0087
n BurldlngMalntenaDCe (‘\ 0427
[:] GroundsMalntenance 0429
'O Custodial Services 0111 (s)
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,LINK‘ING THE PLANT TO THE -

UNIVERSITY MISSION
The plant department is clearly linked to the ovnrall

ing procésses. However, the way in which the plant
Is connecied to the instiiutional mission is often un-
clear to members of the department and other uni-
versity employees and constituents. The faculty and

aunlversny structure through the reporting and fund-

.administration may carry oyt the mission, but plant
staff provide and maintain the settxng in which that
*“mission can be accomplished. -

The establishment of plant goals and objectives

‘can help department workers identify links between

themselves and the larger organizational mission, as
well as define priorities and delegate responsibility

: within the department. According to Logan Council,

former director of physical plant at Texas A & M,

defining the plant mission and setting priorities are

the most important steps to phy$ical plant improve-

ment. At Texas A & M, the physical plant depart gent
r

- and university vice president worked together

develop a mission statement department
which places primary importanc on maintenansge,
renewal, and replacement, and lesser |mportanc

on requestsforspeclalservnces S

The statement is this:

0 In accomplishing routine as well as non-routine

maintenance, the Physical Plant Department

shall achieve effectiveness through plannirig
and scheduling of manpower and materials.

‘0. Whenever possible, all perlodlc workshall be

identified, scheduled, and managed as a rou- -
tine task.

O Likewise, the organization shall be responsive

- tothe needs of other departments and will pro-
vide problem-solving, consulting and modifica-
tion services in a competent, economical and
expeditious manner. :

0 Managementand orgamZatton -will maintain ,«:f
. perscnnel performance University appea(-<:3
R

ance, and facility operatrons consistent with
wishes of the President and Board of Regents of
TexasA & M Unrverstty

Once plant department prlorltles are set, spe-
cific objectives for accomplishing tasks can be es-
tablished: The Facilities Planning Group can provide

*'~anappropriate forum for helping to define plant mis-

- sion and set department priorities. Regular review
. and reporting to the group by the plant director are

dent. Ifthe ph‘ysical plant department receives di-
verse demands for low priority tasks from highly

vocal people, the review procedure with top admin- . '
istratars can provide reinforcement and encodrage-

ment ro maintain priorities. Within the department,
weeklystaff meetings can be held, at which time
progress is charted and problems resolved. .
In orderto establish objectives for faciiities manage-
‘ment, an analysis of current plant operations, fol-
lowed by an examination of where improvement can
occur, are required, :

>

Plant analysis involves two components:
identifying and measuring the current services and
products of the plant department. What does the
plant department do, on a day-to-day basis, to pro-
vide services the campus requires? A categorical

~ listing of all services (from cleaning taculty offices to *

removing hazardous wastes, distributing electricity
and distilled water, and repairing window shades
and roofs) can be a poweyful tool in educating the
Facilities Planntng Group fnd the campus commu-
nity in general as to what the department does. The
listing can also act as a "consciousness-raising"
instrument, for often not until all plant department'
activities are detailed is the scope of department
responsibilities evident to employees themselves.
Once a roster of glant services and products is
complete, they can be measured. Measurements
provide an opportunity for the plant department to
examlne its work and"report on its activities—in

-. meaningful figures—to the academic community.

Forinstance, the plant might gauge square feet of .
cleaning; acres of roof inspected and repa|red
acres of campus grounds mowed; square yards of
surfaces palnted and the number of wtndows ’
cleaned or replaced, fan belts checked and ad-
justed, orkeys produced annually In calculatang
Jsuch measurements the department must also de-
termine the man-hours required tc accomplish these
tasks, as well as the cost to provide the lagor and
“materials. a
Based on the servuces |nventory and measure-
ments, the plant might formulate realistic annual ob-
. jectives for custodial care and maintenance. For
example: -

1. Custodial care will be provided to all facilities

during the fiscal yearata cost notto exceed
) S

2. All major campus roads and parklng Iots will

—_be cieared within X hours.of.d. GchLLsnow- .

5._~crucrauoensunng that objectives.are met_At Texas

A &1, such reportage is supplemented every six
weeks by a campus wai ktng tour taken by the dt- ;

SO, rector of phys1cal pIant and umversny vrce presr- :

AN

- fall, using Y man-hours;
3. Allroofs will be inspected annually at a cost
. notto exceed $Xinlabor. .

33 s
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Plant improvement examines the current plant ;

op'e?atlon—the normal work output—and then looks ‘

_for areas in which improvement is necessary or de-
sirable. For example, if the campus plumber com-
pletes an “average” job in a half hour, and he®@orks
an 8-hour day, in theqry he should be able to com-
plete 16 jobs per day. Ithe completes only 8 jobs per
day, one must ask, "Whyis the plumberwogkanat
50 percent capacity?” - .

A work analysis might show it the plumber's
8-hour workday breaks down this way:"-

i

- pick up job tickets, 'organize

- 8:00- 8:30 AM
'~ tools, procuse materials neces--
' . sary to complete jobs

8:30- 8:45 AM -travelto job #1

'8:45- 9:30 AM - complete job #1

9:30- 9:35' AM - travel to job #2

9:35-10:20 AM - complete job #2

10:20-10:35 AM - coffee breal™ o .
10:35-10:45 AM - travel to job #3

10:45-11:00 AM -undertake job #3

11:00-11:15 AM. -travelloshop for special tool
: and return to job #3

11:15-11:45 AM._ - complete,job #3

11:45-12 noon

lunch -

- return to shop and clean up for

plus cleanup (which many union agreements stipu- "
- late bé done during production time), limit the num-

The analysis of the afternconis similar. Travel .
time, break entitiements, return to the shop complex,

ber of jobs that can be accomplishel. Analysis,
then, might revéal that eight is an ideal number.

“»  A“brainstorming” session with blanttradesmen

might produce the idea that someone other than the
plumber procure the equipment and supply needs
in %/ance of the day the jobs are to be carried out,

brepare a tool and supply box based on the job
orders to be completed. The truck might be better
supplied or the plant might establish supply zones
for certain types of equipment in strategic locations
HN campus.

By examlnlng how jobs are performed, the con-
straints of each, and those activities which can be
made more efficient, realistic targets for improve-
ment can be establighed. In this way, major in-
creases in productivity can be achjeved in.all of the *
major trade shops. @ )

Objectives in the example of the plumber ‘might

- be: to increase the number of plumblng repair jobs

by X percent (oranaverage of X perday),atacostof
$Y, and Z work hours. (This covers the additional
supplies required.and the need for a helpertoas- :
semble job tickets and tools.)
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Such a sample analysis suggests that the
people who can do the analysis best are often these
directly involved with the job, The analysis and oh-

jective-setting processis reallyone of brainstorming -

and team buﬂdlng in whicha group of workers fo-
cuses attention on the job each does, trying to
identify how they can work not necessarlly harder
but better..

AtTexas A&M, Logan Council placed empha-

sis on organizing work and staffin orderto schedule’

as routine as much work as posslble inthree prlorlty
areas—routine and planning maintenance, “fire -
fighting,” and work for others. He created area
shops throughout the ¢ampus, in addition to the
centraJ shop, and dlvtded his staff into work crews.
*ﬁ’he area sHops' and their assigned staff are ,
- responsible for maintenance and work in each sec-
“tor of the Campus The cent.al shop is responslble
 for major renovatjon projects, equipment overhaul
and work orders. . k A
This organization of work load and staff has
- proved successful in all three priority work areas.
‘The area shops have lessened staff travel time and
lncreased visibility ofthe department throughout the
campus. By breaklng the campus into smaller units,
work crew$ and supervisors can gain intimate
'knowledge of their areas and better schedule rou-

'

tine and fire flghtlng work Areas of rwponslblllty are

. clearly deflned' and employee morale is good.

° ES

Personne/ .
The traditional method of employee promotlon .
through the plant ranks (generally without any addi-
tional tralnlng) from craftsman to supervisor to as-
sistant director to dlrector is |nadequate in relation
to the complexity of the job. As one plant director
observed, "With 15t0 20 percent of the institutional
budget, you need wisdom behind the plant "
‘The plant department labor force'is usually the

. second largest on campus-—smaller only thanthe
faculty. Personnel represent 80 to 90 percent of the

physical plant budget’ ‘and rank -among the top prob-
lems cited by physlcal plantdirectors. In short, di-

rectorsl],lp of the plant represents. managlng gﬁo’ple )

as well as boilers and budgets
Training and opportunrty for advancement are

key factors in maximizing staff productrvnty Tralnlng'
in specific job skills, whether classropm cleamng or.
. general manntenance,lcan lncrease worker produc~ -

Fleallstlc ob)ectlves lor custodlal care and maintenance msght .

include. performance gurdellnes for clearind sncw from campus
walks and roads tnmmlng hedges and mowlng lawns

Bl

-
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oo tl\}lty At many unlversmes forinstance, a new
i 'workerls handed cleaning equipment, assignedtoa
~co- worker for a few days of on-the-job learming, and
A then/placed .on his or her own. At Purdue Untversuty.
o how/ever cleaning is a subjett of formal laboratory
tra| lrug All new custodians are taught how to clean
L each type of surface and maternalwrth whuchtheywnll
- come in contact, which equment and cleaning
¥ ‘agents to use, and how to use them. A :
o // Perhaps more lmportant than tralmng in specmc
i tasks is training in people skills: The old-line super- -
*_yisor, with nearly dictatorial powers to hlre fire, disci-
: pllne and control wages, is largely a person of myth
/ /now, in the university as well s in |ndustry Nego—
/. tiated wage agreements and grievance and appeai ”
/ procedures have eliminated the omnlpotent super-
//'f visor. Yetmany physucal plantsupervrsors andman- -
..agers grew up in the old school and, lacking persbn-
- nelmotivatian skills, feel frustratedwuththelrlnablllty
“tor manage:- They tend to lay the blame on'the worker. .
" For example one dlrector ofaphysmal plant depart~
Jioment complalned that"the fear of flrlng isnotas
« ,,_.great asit used to be "He blamed public Welfare
~. programs and mcreased ]Ob security forlessenlng
o 'the incentive to work, thereby maklng h|s r@nage-
- ment job more difficult R
R Under the direction’ of assistant vrce presnde

~

'to consider: is the plant shop
personnel adequately skrlled

Aruitoxt provided by Eic:
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Unlverslty has devgl@ed tralnlng programs ferall - . Contracting provides financial benefit to the in-
physical plant depagment employees to ensure- .. stitution by relieving itof employing personnel who,

careerdevelopment andin-house promotion,as ,, arenot fully utilized. T e campus,must ask, "Are the
well as promotion of worker self-esteem. Employees ' skills not fully needed, or as rising energy and labor

-receive training in ‘'such people skills ¢ as listening, costs-absorb more and more plant dollars, were
writing, motivation! team titilding, and leadership.  these skills deemed the least necessary?" ‘
Tramrng mproveslhe ability of the plant department . Campuses must evaluate whether it is more
worker—who tradltronally lacks advanced formal * economical te use in-house forces or contractors.
‘education—to communicate with a professor who Among the conditions that should be weighed in

‘ wants'a laboratory renovated and to advance to such an analysis are: campus lalpor and ovéerhead
supervisory responsibility. - costs versus.outside contractor ?osts and caring, , ,

Edwin B. Feldman, president of Service Engi- pride of workmanshlp, and morale o campus labor - .
neering Associates, a firm that has consulted with versus work quality and supervision of contractors.
many colleges and universities on employee train- , In some instances a mix of in-house and outs|de
ing, lists the following asimportant training topicsfor ~ workers may prove the best solutlon
plant supervisors and managers: leadership, moti- ©olt may alsb be appropriate for in-house shopsto
vationand morale burldlng team building, time man- bid d@gainst outside contractors, Examination ofbids
agement, creative thinking and problem solvrng ‘canreveal numerous issues of plant operations such
working with other departments and organizations, - aswages, supervision and overhead costs (both of
worker training, worker counseling, practical psy- the plant'department and‘central administration),
chology, replort writing, and personal development, and quality of workmanship of each.
-

Training inthese areasis provided by a range of
instijutions and organizations. In fact, the campus

personnel department should be able to provide Custodial Care ’ c- 7 :

much of this training. If that department's resources - . Custodial jobs are generally undertaken by the .
-are limited, it should be able to provide contacts in least skilled and lowest paid members of the physi-
'the community—the training departmentof alocal . - ¢@ Plant department. They are recognized as dead-

corporation, for example. Personnel training end jobs, and itis ditficult to motivate custodial em-

. courses are also offdred at community cxlleges and - ployees. Turnover rates of 25 percent annually are,
 life skills centers. Professional afflllatlonCXroups not uncommon, and ffor many workers, a custodial
such as the Association of Physical Plant Adminis- « position is & second full-time job. Because the work
rators, offer seminars, as do local chapters of the is generally done at night and at widely scattered
/éuﬂdlng Operators and Managers Association. locations, employees work lndependently of close
Itis the responsibility of the plarit director to direct supervnsu:n ) o
appropriate personnel to training programs which Forft ese rezsc:ns some institutions ;ave cen-
will strengthen the individual and in'turn the dzpart- iracted for custodial services with outside firms.
ment. A training program investment is one of the -~ -arge contracting firms may provide greater oppor-

: i ‘ ; tunities.for advancement to employees than do in-
.. most sound investments the plant director can make.
> - 4 “e P ) stitutions. Robeft Burch, director of physical plant at

S , , ] George Washlngton Unlverslty. reports thattop Uni-
‘ Contracting Out Tasks S versity administrators have been very pleased with

s

gency basis.. Upholstery is repalred if the qepart~

- Outside contr:ctors are routinely used for speclal- contracted custodlal services, and he credits this
' ized jObS such as elevator service and maintenance, largely tocareer pp‘ssnbtlttres forthe contracter'sem- -
which require skills not available on campus. Con- - Ployees. George Washington University ais6 treats
tractingis also used for large projects, suchas build- _the contractor’s line managers as though they were
~ing renovations, which’ may be beyond the scope o L/GWU staff, including them in weekly department
_in-house work forcee ..~ ‘ staff meetings.
- There has been a trend for campuses through \ ‘ Nonetheless motuat-lonal and quallty control
B attntlon and rellrement‘to phase outmanyofits-" . . problemsare |nherent in custodial work and cannot
hlghly spec1al|zed shops such as slfade venetlan be delegated.entrrely to contract supervisors. Over =~
blind, and upholstery repair, Th|s workisnowmore = time, the quality of work may deteriorate, and'some -
commonly bid to outside companies. Butobserva- - . institutions find that contract monitoring takes more. B
; tions indicate that when the craftléavesthe campus, . effort thanitis worth, Stanford Un|vers|ty. forin- -
" the work does not get done Shades get repatred or. . - stance, employs students to inspecta contractor s
s replaced only on what mlght be called an emer-- . " _custod|al work on a, regular basls ’ 3

Ry

| ,"mentthatusesnpaysforlt R S ﬁ LT
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_Campus Communications

ltisup to the director of ghysical plant to initiate .
Improved relationships.with the rest of the campus

community both to:overcome their traditionafisola-
tion and to increase recognition and understanding
. of their function. Stories in both campus and local

= . media provide an opportunity to personalize the in-

-

visibledcampus—to give the plant department a
face. Stories might focus on the subterranean world
of tunnels, the issue of deferred maintenance, or the
significance of the campus landscape in the context
of architectural history. )
Communications can also be fostered by the

use of area sh
personaI relationship between the staff and their

“clients” in each campus sector. At George Wash-

ington University, all work i is assigned out of one
main shop, but the physIcaI plant department has
three representataves one for administration, onefor ’
academic departments, and one forauxnhary enter-
prises. Each of these representatives is the liaison
with the entire physical plant department—assisting
with work orders and rectifying problems.

WeII desugned brochures haye proved helpful
to the plant image at both Purdue Univefsity and
Texas A & M. These bmochures improve access to
the physical plant depariment-by listing telephone
numbers for responses to various services and re-
quests, and providing instructions for filling outwork
order requests. They also educate people about the
workmgs of the department. Project row'*harts show
« how a work order is processed, and statistics illus-
trate the scope of physical pjant operations (e.g.,

2,000 annual lock and key changes; 7,000-annual

[0 Instructional space, such as classrooms, semi-.

inspections of fans, mators, and pumps; and
‘responses made {6 400,000 annual telephone re-

. quests). The plant director can enlist the assistance

ofthe campus public affairs officein producing such
a brochure, and in providing guidance for campus
news stories based on physrcaI plant department
operatlons
IMPROVING UTILIZATION OF
CAMPUS FACILITIES

Poor utrllzatlon of campus ractlmes occurs for sev- ,
eraI reasons o -
El Acadermc departments may controI more.
..space than they really need because of the.
'prestrge accorded departments with large vol- -
" umes of classrtéom and office space.. .

.

_.nar rooms, Iaboratorles or studlos rsits idle
" much of thetxme Suchause ttern maybe the
’ resuIrof tooIrttIe demand for atspace be- o

. Those at Texas A & M cultivate a\

. cause itis pagrly located on campus, poorly
. gquipped, ar spécially equnpped forararrow
range of purposes.

O An academic department may "own” instruc-
tional space which it does not fully utilize for its
“own courses, but which it withholds from gen-
* ercluse by not allowing the institution's registrar

to schedﬁte classes init.

Here are several strategres which can resuIt in -
improved utilization of facilities—reapportioning
space as needed, thus avoiding the necessity to,
build new space for growing departments and pro-
grams, and possibly identifying excess space. As a
provost at the Massachygetts Institute of Technol-
ogy asserts, "It'stime we learned how to turn around
within our own skin." Instructional space can be
used more intensively, though such intensive use,
may require upgreding poorly equipped rooms and
centrally scheduling use of all teaching.space.
Space can be made more efficient to operate, so -
that its costs are I6wer and the impact of Iess than

maximum utilization is reduced. ‘ .
N .

, Scheduhng Instructional Space

According to the Coordinating Board of the Texas

College and Unnversaty System

Bedauseof . . diminishing'enrollment growths, in-
creasing cost of new construction and need forimproved -
utilization of existing space ‘the emphasis in facility plan-
ning must change from new construction to other, more .
pressing facilities needs. The new constructron of addi- "
tional space should become virtually an optlon oflastresort,
after the most careful study of other a|temat|ves (9) Voo

,CIassrooms,Iecture haIIs, and teachIng labora- 7 -

tories are some of the least intensively used spaces
on campus.-Better use of existing space is the least
expensive source of additional teaching space, and -~
may permit reaIrgnment orconversron of some In- '
structional space to other purposes :
Improving space utilization requtres review of .
both the space itself—its location, size, and condi- B
tion—and the way cIasses are scheduled touse it.
Entenng dataon all mstructronal spacyin a slngIe

‘ rnventory and scheduhng its use cent IIy are key o -

improving utthzatlon RN T

~ Underthe guudance of cames F: BIakesIey.
coordinator of space and schedules Purdue Unr- :
versity has for 30 years emphasized maximum facil-

’:. ity utilization. The results have been dramatic. At the"‘ff

% time of World War II Purdue had 270 classréoms - »
‘and 6,000 students When the postwar G.|. bnge of
13,000 students passed through the’ unrversrty, ,
there were still 270 classrooms. In the late 1970s, -

' when Purdue s enroIIment hrt 30. OOO the unrversrty 'ﬁ
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o operated 270 classrooms. As it enters the 1980s,
Purdue has 270 classrooms. Not all classrooms are -

necessarily the same spaces that existed in 1;{5 .
ora- -

The lecture halls are larger and the teaching |
ries newer, but the university is effectively
scheduling five timeg as many students in the same
"number of classroom spaces.
The philosophy of improved schedulrng that
has guided Purdue's efforis is: - L

m
Elo

use teaching space to the fullest

offer the widest choice of courses to students
(wuth mlnlmum schedule conflicts) '

-] remove constraints on development of new
courses or programs mistakenly attributed to |

facility and schedule.

The principles and techniques developed at
Purdue to analyze space needs and organization of
time/schedules, as well as to improve facility utiliza-
tion, are broadly appllcable to colleges and

universities.
v o

" Analysis of Space Use and Needs. Blakesley's ’

method for analyzing existing space utilization and
* -planning for future needs is more sensitive to* .
realistic classroom configurations than the simple -
ratio-of gross squaré footage per student that i¢
commonly used. He developed a set of four equa-
. tions which relate the followmg key attributes of
space use, and enroliment.

The key data elements are:

1. SF perstudentstatron (square feet perstu- '

dent station): The.amount of space needed
for each student in a class. This space will
vary for different types of classes and their
~ physical requirements, such as laboratories,
.  studios, conference rooms, and lecture halls.
2. SCH (student contact hours per week):
S A curriculum element reflecting the number
. - of hours students and teachers are together
S - for a particular course.: o
- *, .3. Percentofstation use: Average attarnable

use relat|veto room capacrty whenaroom is

- N inuse.
4. N HRS: Average number of hours perweek
that adaasroom is in use.

grven in square feet.

‘;f/‘e TotalEnroIlment ; o

late enroliment to amount of space needed or as-
sess current space utllrzatlon The |mportant con-

O
5 Total SF: -Total amount of assignable space o

: ‘Uslng the follqwrng four equatlons one can re~ Y

A

-~ additional total space. Thisis &strong incentive -

A
LR

ceptisthe computed space factorSF/SCH—~square ) .. v
feet per student contact hour -

HFlS X % station use - SCH per station

O
O SFperstation _ SF o s
“SCH per station ~ SCH L ’ J
0 _SF x per student = SF per student i
~ SCH S -
O fSF perstudent x total enroIlment total’ I'square b
eet. .

-,

Blakesley's analytlc method canbeusedi in sev- |
eral ways. One can average and” aggregate data to:

[] analyzetotal lnstltutlonalneeds and assess cur- - . A
rentuse . 0t '

O test effects of different degrees of utilization i in v
specific types of space (such as labs or lecture -
halls) ’

[J  assess departmental teachrng space needs or .

the effects of structuring courses with greater or
- fewer numbers of student contact hours.
Prlncrples of Space Allocatlon and Location. . SR
Blakesley also provided the following guudance on”
location and use of general classroom space, to
maximize the rmpact of new constructlon or . A
renovanon

0., Locate classroom space centrally on the cam-.
pus near areas of heavy pedestrian traff|c and ‘
also centrally within buildings. A minimum of e 7
-classroom space should be located at the T
periphery of the campus, and such space

- should be used for specialized and advanced
classeés. Central class location reduces the
"~ amount of “nonproductive” time needed
between class periods and promotes shared - -
use of classrooms by alldepartments. - .. - =
. Blakesley furthér recommended that central e
““lecture halls be scheduled for a munrmum of 3&
: ~hcurs of use per week

Treat teach|ng spaces as mterchangeable All,' S
) teach|ng space should be centrally. managed S
-and scheduled. To be effectrvely}rnterchange—’; .
able, all space, should be well maintained and -
equtpped so that itis of equgvalent hrgh quallty

oo~

E] Encourage departmental office’ expanslon .
through renovation of existing classroom
- space, prowded that the department uses ng“’&

toschedulecoursesrntlmepenodsoftradrtlon- R
ally lowdemand R o S
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[0 Place classroom space, created through new
' construction or renovation, in central campus
locations. Overbuild somewhat the size—but
not the number—of rooms. In a ttght economy,
departments are more Irkely toincrease the size
of classes thanthe numbér of sections.

Arialysis of time used and organization. The
key elements in analyzing the use and organization
of time areé units of time, length of academic week,
and time patterns Units of time (commonly 45 or 60

\ minutes) are the basic modules of a schedule, often
called a period. Classes are usually scheduled in
multiplés of these units. - < '

The length of the academic week is afunction of
both the number of hours per day and days per week
that are-available for classes. Many institutions op-
erate ustng 35 or 40 hours per week. Purdue Uni-

" versity, however, used a 55-hour week,

Atime pattern is the specific combination of
meeting hours during a week for a particular course.
For example, M-W-F 9:00-10:00 is one common
pattern; T 9:00-10:00,-W 2:00-5:00, Th 6:00-7:00
might be another pattern.

The number of time patterns avarlable ina week
is the single most important factor in eliminating

scheduling conflicts and maximizing course choice. -

As the number of time patterns increases from 10 to _‘
20, the probability of scheduling conflicts decreases '
~ exponentially, - S

- The availability of numerous, nonconflrctrng time
patterns is thus equally important to both small and -

_large institutions. The number of time patterns avaal-; -

" able has a much greater impact on scheduling con-
flicts than dees the number of courses. Roughly’ the .
same probabtltty of conflict would be found atan . *
institution offerrng 100 courses during, 13 time pat-
terns as at an institution offering 3,200 ¢aurses in14-
time patterns In both institutions, if a student
needed to select 6, .7, ot 8 courses (ttme pattens)
the probability of confltct would double wnth each
additional course. , ;
The number of dtfferent ttme patterns that can
be accommodatcd inone acadermmic week depends .
*onthe complexity of patterns required by the cur--
-riculum. Courses which have. Iectures sections, and
long laboratories or studios have more complex pat-
terns than simple lecture courses. Thus an institu-
tion or stngle department with complex time pattern :

requirements must have a longer academ|c week to -

provide the same degree of erthtltty in course - ;
selection-as an institution or department with s»mple
time patterns. In order to achieve flexlbrlrty in course

. selection;*courses should be scheduled evenly, us- . -
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-ing all avallable time patterns The advan’age of hav-
ing numerous, nonconflicting time patterns is lost if
most courses are offered in a few popular hours.

Principles of scheduling. Blakesley provided
_ guidelines for preserving flexibility of course selec-
tion, basedon analysis of time use. -

(0 Classes with large enroliments, especually
those required to be cofnpleted by many stu-
dents, should be offered in several sections,
filling dtfterent time patterns. A single-section
large lecture class is only superficially cost ef-

fective if it results-in underutilization of all other

- space during the time it meets. -

[0 Courses which are least likely to be selected by~

the same student should be scheduled during
the same time patterns. These include, for ex-
ample, advanced courses in diverse fields o\f
study and required sequence coursesin the
same field.

J Courses WhtCh are hkely 1o be selected by an

individual student should be scheduled in non- )

conflicting time patterns.

0. Alltime patterns should be utilized, regardless

ERI

PAruntext provided by enic IS

7 . . )
of tradition. Noontime ¢lasses should be en-
‘couraged, but combinations of classes should
not be scheduled back-to-back at midday.
Multiple lecture/laboratory courses should be.
scheduled so that enroliment s equally dis- ‘
tributed during mornmg and afternoonhours. In =~ |
other words, the scheduling of all lectures in the
morning and all labs i in the afternoon should be
avoided. T

Academic Déﬁ%r'tmentb L . -
and Central Scheduling o

.Departments which have traditionally scheduled :
‘theirown classes intheir "own" space canstill enjoy

< acertain degree of flexibility working within such a

centralized scheduling system. At Purdue Universi- -
ty. Curriculum Schedule Deputies estimate student
demand for courses in all university departments

iand work with academic departments to establish '

nonconflicting time patterns for sets of courses thata *
student might select. Each department is thenal- - -
located a certain amount of time and space, andthe * t

'department is responsible for detailed scheduling.

Campus space, whether used for classrooms labofatories, stu:
- dios, offices, orlounges, is notfree andit xslmponantthat usersbe
aware of its operational cost. ‘
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Departments adding new courses or sections in
addition to those offered the previous year must

- schedule them in low-use time blocks.

The impact of this coordinated approach to.

- scheduling and space utilization at Purdue is .
. impressive. If the university were today operating at

the same 'degreev of space utilization as in 1949, it
would need an estimated $25 million in new class-

“room construction and an additional $825,000in. ..
‘ annual operatmg allocatlons

e
pts "

Space Costln

Tradmonally, space has been free to users in
colleges and universities, and funds for care and -
operation of buildings have been allocated directly
to the physical plant department. Space costing is a

_ strategy for assigning to departmental users of in-

stitutional space accountability for the costs of
operating.and maintaining that space. The strategy
can be effective in increasing awareness among
faculty and administrators of the real cost of occupy-
ing space, and in introducing incentives for more
efficient use of space. Space costing can encour-
age reahg nment of space to meet institutional needs
and avoid unnecessary constructlon

The "free space use’ systemhas resulted intwo k

predictable situations. First, departments try to

. acquire and keep as much space as possible, re-

_gardless of any obijective measure of need. Second,

when money available for facility operationand care
is insufficient, the physical plant department is .
caught in a bind. If the plant sets its own priorities,
departmental space users are dissatisfied with the"
level of service they receive. If space user demands

_are met, maintenance and renewal efforts which are
necessary but less visible are forfeited.

’ Usihg space costing, each academic (and per-

" haps administr'ative) department has available a

given- amount of money to pay for the cost of space
occupied and hsed Each department has flexibility
to negotiate with the physical plantdepartment (or
outside contractors) levels of custodial service and -
can achieve ecopomies by reducing energy con-
sumption or the amount of space used. In effect, a

"free market" for pace is establi_shéd and depart-

ments which can swap among themselves are usu-

ally forced into making their own trade-ofis.
Variations possible with this strategy are enor-

mous. The.costs which can be "billed” include

. utilities, insurance, custodial services, routine

maintenance, renewal and replacement, amortized
construction costs; grounds maintenance, and ad-
ministrative overhead. Costs can be billed ona per .
square foot basis, although they also may be
weighted by desurablhty of space. Costof shared
spaces; such as lecture halls, may be prorated by -
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hours of use and weighted so that a lecture hall . uted centrally, in the common manner. Yet concern
“costs™ more to use at hours of high dema_n_d thanat  over efficient space utilization has led to a gradual
low demand. - - "= introduction of the space costing strategy. In 1976
. . Safeguards should be created to ensure anin- . the cost of space already occupied was computed
stitutional minimum standard for custodial care. In - and assessed to each college within the university.
addition, enough money must ke set aside for re-, Atthe same time, each college was allocated 95
newal and replacement. The crucﬁaLg{ements in this percent ofits'rent.” For the next several years, each -
strategy are, of course, the amount of money avail- ‘college received one percent less of itstent from the
abletoeach department and the process by whrch it . central allocation process, ‘and thus was forced to
is allocated. ' - develop outside sources of income to pay the differ-
At Brown University and the Unlverslty of © - - encefromthe central allocation. Rather than tackle,
- Alabama-Birmingham, space costing is used to re- “head on, central determination of how large an allo-.
cover more accurately space costs and indirect - cation each college “should" have (and therefore
‘costs allocated on a per square foot basis from how much space it “should” have), the university is
. research grants and contracts. Departments + applying pressure to each college either to reduce
‘ determine how much of their space is used for each the amount of space it occupies or cultivate inde-
‘research contract, and the costs of that space are pendent income sources.
-charged to the contract. At both universities, all : - Space costing requires a detaaled data base
academic departments are given an accountingof - broken into square‘_foot units, for accurate assess-
their total space costs, although not directly : - ment of costs to individual buildings. The data base
charged, in order to increase awareness of the true developed foran energy management program also
cost of using space. _ provides much of the information needed for space -
At the University of Pennsylvanra facrlrty use costing. Several computer software packages are

funds have traditionally been collected anddistrib- o oOn tthe mgrket for tfatCka SthaCB mVZnt?t:% Utlfllty
R costs and consumption patterns, and other informa-

Varied aspects of campus energy management—coal awailing tion needed fors space costing.
use at the campus generating plant (left), a leaking steam line in
: - need of repairs mlddle , and proj functioning steam supply .
o lines (ngm)p ( ) and properly 85 o Comprehensrve
: - -~ Energy Management :
T K ° i Lo, .
Moo . N T Because the cost of energy 1s the most rapldly in-
Lo 3R §  ~creasing institutional budget item, decreasing

1

. reducing operating costs and permitting funds tobe
allocated instead to physical plant care. Acom- °
prehensive energy management program includes
- more efficient use of facilities and schedullng im-
e provements as'wellas lmprovements in operatlon
and maintenancé of buildings and hlgher-cost
-~ retrofitting of. bualdlng components. An energy
- = program therefore needs to be developed collec-
tively, with information contnbutEd_QL__campus
constrtuents and responsrbllrty for actlon delegated
among those constituents. .
" At most colleges and unlversltles energy con-
servatlon efforts have focused either on reduction
- measures or caprtal intensive solutions, such as
- double glazing wrndows or lnstallmg a sophlstlcated
’ contro] system. - -
* Work by California’ s Pacmc Gas’ and Electnc ‘
i Company suggests however that of the first’ possi-
~ble 25 percent reductlon in campus energy con-
sumptlon 20 percent is derived from lmproved
operatlons and malntenance and 5 percent fiom
"energy conservation measures." Maintaining the
boiler system reducmg hot water temperatures,

‘ : 7 Ievels in corlrngs adjustlng belts amd dampers lu-

[Aruivo provea o eric I e e L O N L U e L

energy consumption is an important component in '

cIeanrng condenser coils, maintaining proper Freon™" -




: management It does not
. purchase or lease a soph|sticated energy control
serviced or dampersT on -

- a Six- month

Strategies for Improving Camp‘us and Ma'nagement

bricating b'e-arings, reducing outside air by 10 per-
cent, setting time clocks'a}nd analyzing lighting

levels with lumen reduction can save a campus 20 h

percent in energy consurjption.”
Effective plant maintenance is, effectrve energy
ake economic senseto

system if boilers are poorl
the roof do not work. Energy management has be-

come capital intensive forjtwo reasons. First,our .
society has a penchant fdr giving problems a “'tech”

nological fix.” Second, the budgeting process often

~ makes it easier to justify adding a piece of equip-

ment than hiring an additional person. It is easier to
quantrfy the payba?( of a piece of hardware/

As one campuys chief operating englneer said,
“If could hire tw ﬁore men, lwould sayé more than
twice their salarjés in energy.” In other'words, an —
investment of $40, 00Qinfaborcan reéuce operating
costs by mo /e than $80,000. That can be viewed as

‘payback annually, of perhaps more ap-

propnately, as the personnel generattng $40,000in
income. A faculty member recovenng twice his sal-
ary is viewed with'great favor and a plant worker

- accomplishing the same’should also be regarded

favorably. In each case income is being generated
for the institution. The cost avoidance of energ
management can be used as the lever to undertake

g comprehensuve energy management progiam, in-
~cluding the hiring of necessary personnel.

The Facrhtles Planning Group, using base data
provided |n a facility energy audit, can be an effec-
tive nucleus for establishing such a program With
energy auditdatainhand, and working together with

. the plant director, the gfoup can explore alternative

ntary actions to reduce campus energy
sumptxon A comparison of consumption econ-

bmies with the cost of implementing the various
conservation measures (whether personne! or tech-

nical) will determlne the payback period. In .addition

to financial considerations, of cours®,; decisionson -

conservation procedures should take into con-
sideration effects on academic program, comfort . .
levels of buildings, inconvenience, and architectural
significance of certain buildings. After the Planning
Group has debated and agreed on an energy con-
servation plan, it can establish a reduction ggal of,

- Say, 20 percent below current consumption. At regu- ’
*larintervals the group can review progress in meet-

ing that goal

- MODELS FOH

INSTITUTIONAL PLANNING

_ IThe abrllty to plan for the future is paramount ifin-

stitutions are tp. proceed along an orderly course.

o We offer here two of several excellent plannung
: vmodels avaulable today .

" and-answer dialogu

- The first /the EDUCOM FlnarTctal Planning -

* Model (EFPIOI) was originated at Stapford University
- andisin Se atanumber of colleges and universities

across/t € country. The EFPM is not techn|caIIy a
model, but a computer-hased building system.
Baséd on the “TRADES" budget-planning model
defeloped at Stanford,its capabilities were
xpanded and generallzed with support from the
Lilly Endowment. The éFPM allows the user to test
various policy.-and f|nanc|al options. For instance, rf
faculty are givenan 8 percent\s_gl,arvysrncrease

by how much must tuition incréase?’To give salary .
increases of 8 percent and hold tuition constant,

by how many FTE’s flel time equivalent students)
must enroliment |ncrease'7 The ability to program
inflation rates, salary increases, and budget prolec-
tions, and to set up the information on matrices,
allows the.decision- maker to see the impact of inter-
nal'and external costescalators TheEFPMcanalso -

be used to create macro and micro facility models.

In 6iREr words a model can be developed for each

- building as well as for,the overall facrlrty or physical
plant budget. _-. '

The EFPM proyides a blank matrix of 560 vari-
ables and 12 years. The user determines the

. categories, base-year values, and relationships. In

most planning mocIels the structure is fixed, but
EFPM allows the content to be determined within

" limits of the 560 vaIrables per model. Uslng EFPM,

aningtitution can develop its own planning matrix by
prolectlng the rmpact of both external faotors (e.g.,
inflation rates, enroIlment changes; utility cost
escalation, and changes ih endowmentincome) and

-internal factors (e.g., personnel and collective bar-

gaining agreemerits, FTE's, and the need to. replace
the roof on Old Main).

An EFPM plann|ng model can be created spe- -
cifically to detérmine the effect of various external -

- andinternal actions on the fac|l|ty ] budget Among
variables that can'be examined and p_lotted alonga ..
. 12-yearhorizon are energy.and labor agreements.‘ .

Once the data fules are created, the user runs the model :

from a computer terminal, $pecifying through a question-

'g' alternative values of the vanables,
functions to be performed and réports to be generated.
The functions include forecastlng up to 12 years and find-

ject to a specified set ‘of constraints and calculating and
plotting trade-offs between such variables (e.9., between

tuition growth and faculty salary growth rates).. The pro-L S
gram can be operat..d{ay someone at the institation othe -4 :

than the creator of the data mes (10)

Of significant valye is the abrltty of EFPM to e
prolect specific cost variables-and show thenrtmpact

. on the institutional buchet The Facilities Planning .-
Group can therefore ask EFPM for the effects of 3 ;

\

_ing the feasible ranges of primary planning variables, sub- E




' CARING FORTHE CAMPU‘; PHYSICAL PLANT

various facility options. For example, if energy costs

are assumed lorise at a rate 5 percent above that of.

inflation’and the total plant budget cannot increase
faster than the lnflatlonary rate of the economy, how
much would labor and materials have to shrink in
order to accommodate rising utility costs? What
would be the savings if the library were closed an
,hour earlier, or if the fans were shut off one hour
before closing time? What would be the effect on the

* budget of decreasing the leve! of custodial care?

" tion of various components of the budget. It mustbe

The physical plant budget can be broken down -
into as many as 560 discrete costs or variables, and .

these again can be manipulated to show the budget-
ary impact of raising and lowering the cost escala-

kept in mind, of course, that the quality of the fore-
castis as good or as bad as the data orassumptlons
on which l[ is based. -

For |nsutuuons ihat prefer a ready-made model
which can be adjusted to fit local conditions, the
Commumty College Planning Mode! (CCPM), re-
cently developed by the Academy for Educational .
Development, is a useful tool. Again, the name of the
modelis. mlsleadnng Its usefulness is not limited to -

Fmal Words

"Inthelast 25 years, publlc expendltures plus pnvate
- philanthropy for new construction in higher educa-

communlty colleges However it may be partlcularly
appropriate to state systems of higher education
‘becauseitis set up to simulate state fundlng
mechanisms.

The CCPM is more limited than EFPM in that l[
can be used only to-analyze relationships between .
enrollment and finances. However, because itis a
‘model, the user does not have to create all of the
questions. The model is probably most useful in
‘analyzing alternatives.in resource allocation and.

. *budgetmg procedures. The CCPM can combine .

limited historical trend analysis as well as future
enroflment and financial projections. ,

f The EFPM and CCPM systems can be equally "\
useful for analyzing the effgcts of variables. .For
instance, one could determine the impact on the
‘total institutional cash flow of average salary '
increases over a 10-year period in determining
requisite levels of tuition income. Determining the
impact of salary i mc&g ses for spegific numbers and
categories of employees in the physncal plant de-
partment is another I&vel at which the EFPM and
CCPM analysis might prove useful. _ /

“
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tion, totaled almost $60 billion. New brick- -and-;
mortar investments of that magnitude onthe nation's ;
campuses are, with few exceptions, over. The nexi

great building boom in higher education is not in
sight in this century, and campus physical plants

..currently in place hold the classrooms, laboratories

and libraries in which tuture scholars will work.
These physical assets of the nation's campuses

" cannot be allowed to deteriorate further.

.~ tional mission and facilities, and responsibility for the |

3 Planning” in D. Kent Halstead, Ed.. Higher Education Plan- .

i

\

; (

There is a direct relationship between institu--

Notes

academic enterprise includes responsibility for the
care and management of the campus physical
plant. Asin 1727, when the institutional statutes of
the College of William and Mary placed with the ;
president operating responsublllty forinstitutional .
facilities, responsibility for their campuses must lie
with top administrators and boards of trustees at
institutions across the country. As an |mportant in-
stitutional resource—one which today's college and
university leaders will pass on t6 future generations
of scholars—the campus phystcal plant should be
_cared for and nourished as if the existence of the
msmutlon were dependent onit.
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