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INTRODUCTION 

The use of programming--an on-going process that det ermines the 
fu nc ti onal and t echni ca l  performance requi rements of a fac i l i t y--i s 
increasingly be i ng  seen as  an effect ive means to  improve the qual i t y 
and effi ci ency of bui ldings . Cur rent programming and re lated pl anning 
act ivi ties vary from oraanization to or11nizati on ,  but the purpose of 
the process  is consistent : to help building users expl ore opt i ons for 
meet ing the ir facil i t y  requi rements . Improved programming ha s the 
po tent ial to enhance and cl ari fy these  opt ions in a time ly manner and 
to  provide the cri t eria by whi ch the facility will be desi gned and the 
compl eted faci l i t y  evaluated . Al though programming may appe ar to  be a 
di screte  phase in the building proces s ,  i t  i s ,  in fact , a cont inuous 
proces s tha t re lates to all activi ties from pl anning , budge t ing , 
desi gn ,  construction ,  and use of buildings . 

Programming servi ces may not always result in new const ruc t i on  or 
changes to the physi cal building , but in oraanizational or managerial 
change s tha t achi eve the same objectives . More and more oraani zati ons 
are willing to pay for long-t erm qual ity  improvements in heal th , 
safe ty , s ecuri ty , and func t i onal performance of b ui ld ings , and in the 
sat i sfaction of bui lding us ers . As a cons equence , s pe ci al ized 
programming fi rms have been formed in the last 10 years to work wi th 
in-bouse space managers and facility managers of client or11nization s  
in a n  effort t o  spe ci fy faci li ty requirements for the pres ent and 
those antici pated for the fut ure . 

There is  an inc reasing awarenes s in the priva te and publ ic sectors 
of the potential bene fi ts of programming when appl i ed to almost any 
t ype of bui lding or environment. Programming encourage s bet ter 
communi cation among the owners , des i gn ers , managers and eventual us ers 
of the fac i l i ty.  Good communi ca t i on is  part icularly necessary for 
l arge oraanizations and government agencies wi th highly complex and 
s ubstant i al construc ti on programs , frequentl y consi st ing of repe ti tive 
building types , such as offi ces , fac t ori es , school s ,  or housing . 
Programming al so provi des a be tter informa t i on  base for design 
decision making whi ch can resul t in bet t er quality buildings . 

Programming efforts can ra nge from new const ruc tion to adapt ive 
re-use ,  from int eri or spaces to outdoor envi ronments , and from smal l 
buildings to fac il i ty mast er pl ans . Publ ic  Works Canada and the U. S .  
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General Servi ces Admini stration ,  for exampl e ,  have undertaken efforts 
to  mske programming an int egra l part of the ir bui ld ing procurement . 

'Government agencles , a s  l arge and l ong-t erm owners and users of 
fac i l i ties ,  ca n  benefi t from taking advantage of emerging new 
approaches and opportuni ties in programming. Wi th thi s in mind , the 
Federal Construc t ion Counci l ,  consi st ing of tho se agenci es tha t design , 
construct and manage fed eral facil i ti es , asked the Build ing Research 
Board of the Nat i onal Research Counci l to form a commi ttee that would 
rec ommend potential improvements in programming practices . The 
commi t tee deve l oped three pro j ect  objec t ives . They are : 

1 .  To revi ew exi sting programming practi ces and identify st rengths 
and l imi tat ions , 

2 .  To discern new opportuni t ies for i mproving me thods and 
approache s t o  programming ,  and 

3 .  To deve lop recommendat i on s  wi th appl icabi l i t y  to bo th the publ i c  
and private sec t ors conc erning pol i cy , programming me thods and 
technology ,  and profe s si onal prac t i ce. 

Thi s commi ttee ' s  work bui l ds upon the findings of two o ther 
Building Research Board commi t tees . In 1 985 the Commi ttee on Bui ld ing 
Diagnosti cs completed i ts report that desc ribed the emergi ng field of 
bui lding diagnost ics and l inked new evaluat ive techniques t o i mprove 
ments in programming . (l ) Four members of the Commi t tee on Building 
Di agnost ics agreed to serve on the present commi ttee. ( 2 ) 

A second and ongo ing commi ttee i s  the Commi ttee on Advanced 
Technology for Buil ding Des i gn  and Engineering . S ince 1 982 thi s 
c ommi ttee has been examining the potential for comput er-based tech
nologi es to improve the proces s by whi ch bui ld ings are designed , 
constructed , and managed. The commi t tee concl uded , aft er a seri es of 
workshops , tha t a computeri z ed int egrated proj ect data base to  support 
all phases of the building process would be a benefi cial and l ikely 
deve lopment . ( 3)  Such an int egra t ed pro ject data ba se , a prototype of 
whi ch i s  now be ing devel oped under that commi t tee ' s  purvi ew ,  woul d 
enhance programming pract ices  by provi ding a means by whi ch the 
cri t eria and requi rements d evel oped in the t raditional project speci fi c 
programming pha se  could be ca r ri ed through the ent ire building process  
elec t ronical ly as opposed to  manual ly , as is  the case today . 

Both of the s e  commi ttees ident ifi ed opportuni ties to  improve the 
programming process and each emphasized the growing importance of 
programming prac tices  in the face  of changing bui lding requi rements . 

The committee ' s  work and thi s report build  upon these opportuni t i es 
and other new approache s associated wi th programming . To do thi s ,  the 
report first of fers descri ptions of programming wi thin the overal l 
pl anning cont ext and pro j ect  spe cifi c programming. It then examines 
charact eri sti cs of current practi ces including s t rengths and l imi ta
t i ons . Trends tha t wi ll infl uence programming are described and new 
approaches and opportuni ties in t erms of techniques and technol ogies 
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are pre sent ed . The report concl udes wi th recommendat i on s  for spe ci fi c 
action to improve programming practi ces in the future . 

The report appendixes pres ent ma t eri al deve lope d by commi ttee 
members and federal agency liaison representat ives . Appendi xes 1 and 
2 ( in t ext and tabl es ) cover exi st ing programming prac t i ce s  in selected 
federal agencies : the Vet erans Admini strati on ,  the Naval Faci l i ties  
Engineering Command , the Publ i c  Health Servi ce ,  the Department of the 
Army ,  the Department of Energy and the State  Department. Appendix 3 
presents  some ca se ezamples of attempts to int roduce innovat i ons in the 
building industry , and Appendix 4 di scusses the effec ts of value 
engineering on programming. Biosraphi cal sket ches of commi ttee members 
are conta ined in Appendi x 5 .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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PROGRAMMING IN THE PLANNING OONTEX T 

B ACKGROUND 

Whi le designers always performed a certain amount of programming-
not necessarily documented in expli cit program documents--programming 
a s  a spe cialized activi ty in the building process emerge d during the 
1960s .  

Programming wa s intro duced into the literature h, Horow1 tz , (4) 
Agostini , (S) Wheel er , (6) and Pena (7) who discussed new programming 
proces ses within design fi rms and const ruction organizations . Later 
books h, White (8) and Sanoff (9) addressed methods of architectural 
programming . Collecti ons of ca se studi es on fac i lity programming were 
of fered by Palmer (lO) and Pre i s er . (!! , 12) The U . S .  General Servi ces 
Administration published a two-pa rt technical handbook for design 
programming , which elab orated on the process of programming in the 
governmenta l  cont ext . (l 3) 

Pilot efforts in linking bui ld ing evalua t i ons (d iagnost ics and 
past -occupancy eval ua tion studies) to feed forward int o programming and 
d esign gui deline litera ture were undertaken in the 1970s by the u.s. 
Army Construction Engine ering Research Laboratory . There wa s an 
attempt to integra te  the re sul ts of diagnost ic studies int o a computer
based data bas e .  

Ezist ing programming practices have evolved in recent years from a 
traditi onal l i sting of spaces compl eted pri or to design initia tion to 
a more comprehensive expl orati on of values , needs and requi rements 
und erlying the intent of the facility and examined at vari ous stage s 
in the bui lding proces s . 

Programming is norma l ly a re spons ibility of the bui lding owner . 
The Ameri can Insti tute of Archi tects (AlA) standard contract stat es 
that "The Archi tect shall revi ew the program suppl ied h, the owner . " 
An architect or engine er rece iving a contract for the desi gn stage may 
incl ude programming not only as an initial step of tha t proj ect , but 
al so at key points throughout the project as well . 

The same pe opl e or organizations may or may not ca r ry out each 
appli cation of programm ing during the bui ld ing process . A government 
agency may engage programming during budge t appropriati on s  pl anning . 
An architectural firm may apply programming pri or to schema tic des i gn . 
Before a building is occupi ed , a faci l ities management group may use 
programming in connection wi th the layout of s peci fi c  interi or arrange
ments . For thi s reason , programming ho lds many meanings and invo lves 
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different methods , each suited for a parti cul ar appl i cation . Thi s 
report deal s with programming in two areas : 1) programming wi thin the 
overall planning context , and 2) project speci fi c  programming . 

PROGRAMMING WITHIN THE OVERALL PLANNING OONTEX T 

This area of programming refers to the l arger cont ext within whi ch 
programming opera t es--tho se pl anning funct i ons that af fe ct programming 
or are affected by i t .  Plann ing i s  defined here a s  the ongo ing process 
of defining primari ly long-term , fu ture mi s sions and objective s  and 
translat i ng them into resource requi rements (money , manpower , capital 
facili ti es , equipment , suppl ies , etc . ) .  

In the broadest sens e ,  programming for anal ysis  occurs at four 
l eve ls :  1) st ra tegi c planning , 2) ma st er pl anning , 3) proj ect spe cifi c 
programming , and 4) resource management . At each l evel , the process 
enta il s both analys is  of a prob l em  and synthe sis of a s olution . Thu s , 
programming i s  interwoven in al l l evel s of planning to some degree . 
Table 1 describe s the nature of each l evel of pl anning activi ty and the 
resulting products . 

TABLE 1 Leve ls of Pl anning 

Level s Descri ption 

I Strategi c  Planning Missi ons , goals , strategi es 
- Loca t i on , relocati on  
-Marke ts 
-Products 
-10 to 15 year horizon 

I I  Master Planning Overall set of needs 
to sat isfy the 
strategic plan 

-Cost analys is incl uded 
-3 to S ye ar time frame 

I I I Pro j ect Spe cifi c Scope and requirements for 
speci fi c  project incl ud ing 
co sts and alternat ives 

-Project term t ime frame 

IV Resource Management -Design evaluat i on  
-Preconstruc t i on evaluation 
-Fi t  up 
-Faciliti es management 

incl uding operations and 
maintenance 

-Feedback 
-on-going cycl e 

Produc t s  

Qualitative and 
quantitative 
needs analys i s 

Two parts : a) 
operational 
master plan & 
b) fac il i ties 
ma ster plan 

Programming 
documents 

Eval uat i on  
documents 
th roughout 
the proces s 
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At the strategic pl anning leve l ,  the ana lys is addres ses: What are 
the pri oriti es? How i s  the environment changing? The synthesis 
provi des a vision of where the organization i s  going . Activi ty at thi s 
l evel seeks a consensus on organiza t i onal miss i ons , goal s and strate
gi es . The outl oOk i s  usual ly for a long-term t ime frame wi th a 10-15 
ye ar horizon . 

The ma ster pl anning l eve l  is a comprehen sive ··road map" for a 
three- to five-year time frame . It enc ompa sses both operati onal a s 
we ll a s  phys i ca l  a spe cts . The analys is addres ses : What is go ing to  
change , grow , sh rink , remain stable , or be  in transiti on? Where is 
i mprovement po ssib le? What will it requi re? Thi s l evel has two sub
cate gori e s : a) operational ma st er planning , and b) faciliti es ma ster 
pl anning . Operati onal ma ster pl anning refers to the organization ' s  
re sponses to strategic pians . Faciliti es ma st er planning describes the 
phys ical requirements to house the organizat ional needs . 

The project speci fi c  l evel of planning involves the del ivery of a 
new building , the in sta llation of equipment , the renovat i on of an 
exi sting building and so forth . The anal ysis must establ i sh the 
spe cifi c requirements to be met in of fering a solut ion .  The synthe sis 
must translate thes e requirements int o a cohes ive end result--a 
desc ri ption of a particul ar pro j ect with the int ent to bui ld that 
project . 

The res ource ma nagement l eve l  incl udes the day-to-day fac i lity 
management and operati on .  Th e  analysis  invo lves how wel l the facility 
i s  working and how to make i t  work be tter . The synthe sis  i s  the 
impl ementati on of correct ive mea sures . 

A t raditional view of thes e  four l evels depi cts a sequential 
relati onship among them (Figure 1). In other words , closure on the 
st ra t egi c pian ini tiates ma st er pl anning , whi ch when compl eted is the 
basis for del ivering a project that provides a facility for on-going 
management and use . The great deal of uncerta inty and cha nge that 
private companies and government agencies face today creates inade
quac i es in thi s  tra ditional sequential proce ss . A more dynami c proces s  
is necessary and emerging . 

Such a dynami c proce s s  involves the bringi ng about of fundamental 
and strategic changes (Figure 2) . Grea t er importance i s  placed on 
creative strategi c pianning . In turn , the organizati on mu st addres s 
how new d irections will alt er exi sting conditions . It i s  al so l ike l y  
that such "top-d own" change s are me t  with resi stance . Oft en phys ical 
planni ng  provides a basis  for maki ng  the strategic choi ces vis ible . 
Moreover ,  i t  serves a s  a me asure of the fi t be twe en the strategic 
vi sion set by the execut ive lead ership and the interpret ed impl i cations 
of how existing situations wil l change . 

Often the dynami c process encount ers two circumstances . First , the 
strategi c  pian i s  constantl y cha ngi ng and may no longer cor respond with 
the ma st er plan , or , second , the master plan s imply does not go far 
enough in adopting new directi on s .  Both ci rcumstances are l ike ly to 
cause a planning process that cannot achi eve ad equate closure . This  
de lays the start of pro j ect . The result pl ace s  a greater burden 
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STRATEGIC PLANNING 

MASTER PLANNING 

PROJECT SPECIFIC 

RESOURCE MANAGEMENT 

F IGURE 1 S equential process .  

on fac i l i t y  management to act on a "crisis" basis for the provi si on of 
facilities . Acc ommodation is reached given the best available plan . 

Whi l e  thi s dynami c pl anning proce ss is l es s  tha n ideal , it occ:urs 
in practi ce . The chal l enge , there fore , is the a dvancement of pro
gramming practices that ca n  accommodate high degrees of uncerta inty ,  
rapid turn-around , and crisis respons e .  More over ,  i t  impl i e s  that 
pl anning is becoming a cont inuous ac t ivi ty involving peopl e throughout 
a c ompany or agency . Finally , d i st i nctions between "bus ines s" planning 
and "bui lding" pl anning are becoming more diffi cult to make . All of 
these fact ors are placing new demands on the process ,  content and 
t echniques involved in programming . 

PROJECT S PECI F I C  PROGRAMM ING 

Given this und erstand ing of programming wi thin the overall planning 
proces s ,  it is po ssib l e  to focus on pro j ect spe ci fi c programming . The 
process i s  very general and has , of course , almost as many variations 
as there are practitioners .  
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STRATEGIC PLANt1iiNG 

MASTER PLANNING 

PROJECT SPECIFIC 

RESOURCE MANAGEMENT 

F IGURE 2 Dynami c proces s .  

Pro j ect spe cific programming , in a broad sense , i s  the process of 
identification and analysis  of a facil it y-related problem pri or to the 
synthe sis of the design of a solut ion .  Desc ript i ons of proj ect 
spec i fic programming vary greatly from organization to organiza tion 
wi thin the public and private sectors .* Each organizat i on ta ilors the 
process to i ts own particul ar build ing process , project management 
me thod,  and design philosophy . In the federa l  construc t i on  process the 
t erm prel iminary planning is commonly used to refer to al l of the 
activi ties that occur pri or to design and const ruct ion .  During 
prel iminary planning , an agency define s the needs for a project and 
deve lops a general desc ription of i t .  

The intent of project spec i fi c  programming i s  to reach agreement 
and approva l of both quant i tat ive and qualitat ive requi rements that 
will s erve as the basis  for desi gn .  The procedures for reaching 
ac ceptance (or consensus) enta il the pa rtici pat i on  by the building 

*Programming terms are some times used int erchangeably depend ing on the 
organization and the programmi ng or planning s ervi ce being und ertaken . 
For simplicity ' s sake , the commi ttee uses the term programming to 
encompass all activities  that p repa re for des i gn  dec i s i ons to be made 
in an informed way . 

Copyright © National Academy of Sciences. All rights reserved.

Programming Practices in the Building Process:  Opportunities for Improvement
http://www.nap.edu/catalog.php?record_id=19235

http://www.nap.edu/catalog.php?record_id=19235


1 0  

owners and eventual users wi th design profe ssional s ,  and the resoluti on 
of conflict ing requi rements or requests . To accomplish this , project 
specific programming mu st be a highly communicative proces s .  A val i d  
program balances three a s pec t s : 1) func t i onal scope , 2) total cost , 
and 3) pe rceived quality expe cta t i ons .  Trade-of fs are of ten nece ssary 
to achi eve thi s balance . Furthermore , project specifi c programming 
often encompa sses both the det erminat i on  of present needs , and the 
anticipati on of fut ure nee ds . 

Pro j ect spe ci fi c  programming is presumed to occur when : 1) the 
orsanizational mission ,  goal s ,  and s t rategi es have been defined , 2) the 
operat ional ma st er pl an has been ma de ,  and 3) the need for a spe cifi c 
facil i t y  has been ident i fied and resources have been allotted for i ts 
pl anning and programming . 

The st eps and procedures that compri se  pro j ect spe ci fi c program
ming--l ike programming philosophies themselves--vary from organizati on 
to organizat i on .  Such vari ation s  of programming prac t i ces are ca used 
largely by dif ferences in fundamental unders tandings of what pro
gramming shoul d achi eve . For exampl e ,  the commi ttee heard programming 
described a s: 

• The establishment of performance spe cifi ca tions for a new 
facilit y ,  

• The documentat i on  of desi gn deci s i ons and the ir rat i onal e af ter 
they are made , 

• A process to elici t envi ronmental preferences from building 
us ers , and 

• A tool for producing a meet ing of the minds betwe en the 
build ing owner and desi gn er re garding the desirable a ttributes of the 
new fac ility. 

The se and other und erstand ings of what programming should achi eve 
inevitably influence the speci fic procedures , content and documenta tion 
whi ch , toge ther , tra nslat e the program into an ac tion pl an and a 
tangible product . 

Mo st phi losophi ca l  po si tions regarding the va lue and rol e  of pro
gramming contain a common theme : the importance of preparing for 
d esign decis i ons ,  s o  that the s e  decisions may be made in an informed 
way . Programming permits building us ers to make dec i s i ons about how 
the y will opera t e  in the facility and about the des i red attributes of 
the fac il it y .  

Programming practices ca n be divi ded into three ma jor pha ses : 
1) initiation phas e ,  2) conducting phas e ,  and 3) appli cation phase . 

Ini tiat ion Pha se 

The initiation phase involves preparation for the programming 
ef fort and may incl ude ac tivi ties such as confi rming the feasib i l i ty 
and a dvisab ility  of the project , orienting the bui lding owner to the 
programming proces s ,  ori enting the programmer to the pro j ect , reaching 
agreement about ground rules , respons ibili ties and decision making , 
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collecting and verifying programming work already done , determining who 
are information provid ers , and planning for da ta collection from 
building users . Activities in the initiat i on  pha se inform the program
mi ng process and rend er i t  more product ive and effect ive . 

St eps in thi s pha se 1ncl ude : (l 4) 

1. The organizational goal s and ob j ectives of the building owner 
need to be obtained and documented , whether they are formal , informal , 
or personal . Frequentl y , diffi cul t i es exi st in obtaining stated goal s 
and object ive s ,  and inferences will have to be made from exi st ing 
opera t i on s .  Further , pert in ent const ra ints such as codes and 
regulati ons need to be anal yzed . 

2. Organizational ob j ect ive s are t ranslated into funct i onal needs 
of the or�Sniza t i on .  Usually , department names and breakdowns of 
organizat i ons refl ect the ma jor func t ions the y are des igned to serve. 

3. Funct i ons of organizations are further b roken down into acti
vi ti es or programs that need to be spatially accommodated . Act ivi ti es 
re fer to  speci fi c work processes that take place in specific act ivi t y  
settings or work stat i ons . 

Conducting Pha se 

The conduct ing phase follows the ab ove pre paration and is the heart 
of the ef fort . It norma l ly involve s ac tivi ti es such as the collect i on ,  
organization , anal ysis and documentation of information , verifi ca t i on 
of co llected data , s earch for informat ion relat i onshi ps and conflicts , 
testing of c riti cal rela t i onshi ps such as project scope versus qual i ty 
and budge t ,  ex traction of des i gn  impl icat i ons , and revi ew of the total 
informa tional pi ct ure for an und erstand ing of the overall project .  

St eps in thi s pha se incl ude: 

4 .  Performance requirements and envi ronmental cri teria for each 
act ivity sett ing are formulated .  

S. Ad jacency requi rements and a schedul e are devi sed i n  order t o  
establish pri orities and trade-of fs conc erning space u t i l izati on. 

6 .  Designat ion of spaces occurs af ter all act ivi ty set t ings with 
appropriat e  space est imates have been compiled , thus providing the 
first gro ss area estimate . 

7 .  Opt i on s  for d if ferent program re solut i ons for the funct i onal 
needs are presented , usually t i ed to time phases and cost consi d era
tions . The se may involve no-co st solutions (e . g . , exchange of exi sting 
furnishings or donated lab or and goods) , medium-cost soluti ons requi r
ing some cap! tal expenditure (e . g . , pa inting or remodeling) a nd  high
cost solutions requiring major inve stment (e . g . , structural changes 
and additi ons to existing structures or ent i rely new build ings) . 

Ap pli ca t i on Phase 

The primary ob j ect ive of the appl ica t i on pha se is to insure that a 
program is implemented in such a way tha t i ts ori ginal int ent is  ful ly 
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real ized . A way t o  achieve thi s object ive is  effect ive re porting and 
comunica ting of the program thrust and elements . · A fur ther i mporta nt 
a spect i s  the need to revi ew careful ly the rami fi ca ti ons of a program 
throughout the bui lding proces s in ord er t o  asses s short comings and 
benefi ts of programming . 

The appiicat ion pha se of ten overl aps with the conducting phase and 
may include ed iting and rewrit ing , d i scovery of information gaps , 
ma nu script revi ew, deve lopment of graphi cs , product i on of camera-ready 
copy , comprehens ive final revi ew,  transi tion to schema ti cs , print ing 
and'dis t rib ution of reports and making presenta tions . 

The applica tion phase includes these steps: 

8. Report ing programming results , 
9. R evi ewing programming resul ts , and 

1 0 .  Planning ac tions based on results . 

Program R e ports 

Program reports typi ca l ly conta in common elements incl uding a 
project overvi ew , project context , de tai l ed project requirements ,  
pro j ect budge t and sche dul e, s ummari es ,  and concl usions . 

The project overview includes an overall descri ption of the 
pro j ect, defini t i ons and me thods , and organizat i on  of the report.  

The project context typi cally consi s ts of a survey of the b uild ing 
t ype ,  pro ject hi story , owner philosophy and goal s ,  overvi ew of the 
owner's opera t i on ,  building occupant profi le, re ference to applicabl e  
codes and regulat i ons ,  a nd a si te ana lys is . 

Detailed project requi rements include da ta about the d ivi s i ons , 
depa rtments and spe cifi c  areas to be included in the facil i t y.  Typi cal 
space information contains s pace name , space size , numb er of each , 
cri ti cal dimensi ons , furniture and equipment , space use schedul e , 
adjacency requ i rements to other spaces , and te chni cal and environmenta l 
requirement s  such as lighting , mechanica l ,  acoustics , s ecuri ty and 
image . 

The pro j ect budge t and sche dule document the co st and t ime 
constraints . 

Summari es contain simi lar kinds of information from the detai l ed 
space requirements (occupancy , ac t ivities , technical systems) organized 
for easy reference . 

Concl usions include key pro j ect i ssues , overall  proj ect mis s i on ,  
recommendations and alt erna t ives . The summari es and concl us i ons s erve 
to orga nize the program information for des i gn  and other kinds of 
de cisions, and they frequently stimulate new iterati ons of the 
programing effort . 
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CHARACTERISTICS OF CURRENT PRACTICE 

The c ommittee reviewed programming prac ti ces wi thin bo th the publ i c  
and private sector s  and concluded that there are basical ly few 
differences between public and private practi ces . One of the com
mi ttee's ori ginal ta sks wa s  to ezamine exist ing prac t i ce s  and then to 
compare and cont rast the public and private sec t or approaches . Wi th 
the assistance of the federal l iaison representat ives , the committee 
revi ewed programming practi ces in the Army , Navy , Vet erans 
Admini st ra t i on ,  Food and Drug Administ ration ,  Department of Energy ,  
De partment of Stat e ,  and General Servi ces Admini st rati on . Committee 
members provi ded expert ise about privat e  sector programming prac tices . 
Appendixes 1 and 2 give e xamples of selected programming prac ti ces . 

There are certain characterist ics of programadng tha t can be 
generalized as indicated in the que stions bel ow .  

Who carries out Progra.adng? Programming is und ertaken by at least 
th ree types of ent i tie s : 1) individuals and groups wi thin the building 
owner's organizat i on ,  t ypi cally associat ed with facil i t i es management 
and space planning , 2) ind ivi dual s or departments wi thin architecture , 
design and pl anning fi rms , and 3) indivi dual s and groups operat ing as  
independent special ized programming consul tants . In some projects  
programming is  car ried out without the involvement of the eventual 
us ers of the faci l ity such as in speculat ive hous ing and retail space . 
In other pro j ects programming occurs wi th the involvement of pro spe c
t ive us ers, parti cul arly in institutional faci l i ties such as hospi tal s ,  
seni or cent ers, a nd  scho ol s .  Programming.may al so be undertaken 
through simulati on and gaming in ca ses where no preced ent exi sts for 
an innova t ive buil ding type . 

What t,ea of progra..ing are carried out? The answer depends upon 
the time frame within which programming occurs . Programming can be 
short-t erm , wi th immediat e paybacks for the purpo se of rehabi li ta t i on 
or the optimization of facilities . It can also be long-t erm , relating 
to st ra t egic pl anning or ma ster pl anning of organizations and the ir 
facilit ies . 

Who pays for progr ... ing? The buil ding owner's organizat i on usual ly 
pays with specially eamarked "a dvance planning" or programming funds, 
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especially in the public sect or .  S pecial funds are al so provided by 
int ere st groups or privat e  orga nizat i ons such a s  tho se in the health 
facil i ties fi eld to generat e programming guidance for new or innova t ive 
faci l i ty type s .  

What is being proara .. ed? Programming may extend from the leve l  of 
an ent ire fac i l i t y  (such as a military installati on) to a complex of  
buildings (such a s  a ho spi tal) t o  a single bui ld ing and all the way to 
the level of ind ivi dual rooms or spaces (such a s  an offi ce) . Ea ch of 
the s e  leve l s  of sca l e  requires a different degree of spe cifi ci ty of 
detail and information to  be programmed . At times programming extends 
beyond phys ical fac i li t i es and concerns i tems such as fi nanci al 
programs , organiza t i onal growth and management, and staffing 
effi ci enc y.  

How are the results of proara .. ing docu.ented and e�eated? 
Programming resul ts are oft en document ed and c ommuni cat ed th rough 
written reports as described in Chapt er 2 . Programming al so uses 
graphic c ommuni cation te chniques (graphs , tables , charts , flow 
diagrams , bubbl e diagrams, a nd so forth), a s  well as simul at i on  
te chniques ,  such as  comput er graphics and video tape re cordings . 

The formats and metho ds of document ing programmat i c  material al so 
tend to differ between the public and private sectors . The publ i c  
sect or uses predominantl y written a nd  numeri cal formats . The private 
sect or uses (in add i t i on to  writt en and numeri cal ) more verbal and 
graphi c formats . Graphi c forma ts of fer certa in advantages including 
helping decision making ,  addressing conflic t resolu t i on ,  providing 
cl ari ty of meaning , and fo st ering creat ive thinking . Some forms of 
document ing and re porting are be st suited for problem solving in the 
design pha se whi le other forms are more appropri at e for manageri al 
act ivi ties .  

What is the eoat of proara .. ina? Programming co sts ca n  be roughl y 
ident i fied by three arbitrari ly defined l evel s of effort . These are 
ba sed on the proce ss model develope d for po st -oc cupancy evaluation . (lS) 
They are : 

1. Ind ica t ive/ballpark-t ype of programmina to ar rive at rough ,  
first estimates o f  space needed and associat ed cos ts, 

2 .  A d etailed programming ef fort that encompa sses the ent ire 
facility and surround ing paramet ers includ ing the s i t e , overal l spatial 
organizat i on ,  and relat i onshi ps of b ui lding parts to the l evel of rooms 
and the ir respect ive programming requirements , and 

3. Programming tha t require s  res earch to be carri ed  out , for 
e xample , in establ i shing the programming requi rements for ent i rely new 
t ype s  of facilities and the ir associated t echnol ogi es such a s  the 
programming and desi gn of space stati ons or set t l ements .  
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DEGREE S OF PROGRAMMING S OPHISTICATION 

Four degrees of programming sophi sti cation are d i scernible by the 
fo llowing factors : 1) analytical t echniques appl i ed ,  2) the scope of 
management s ervices and the programming team ,  3) the na ture of the 
problem , 4) the nature of the research , 5) owner organizat i on  st ruc ture 
and decision making , and 6) us er involvement . 

First Degree of Programming Sophi sticat ion 

This ap pli ca tion of programming consis ts largely of the t radi tional 
archi tectural services  in whi ch the programmer merely organizes the 
da ta received from the owner , adds si t e  analys i s , and tes t s  the simple 
economi c fe asibi li t y  of the proj ect . The data are suffi ci ent to 
formulate a statement of the design problem. 

The programming proce ss addre s ses two levels of detail cor respond
ing wi th the phases of the des i gn  proces s :  schema tic desi gn  and design 
deve lopment . First degree programming leads to the design of a simpl e , 
perhaps s ingle ,  build ing--usually a famili ar building t y pe .  

A programmer inexperienced with the owner ' s  building t ype needs to 
· obtain a general und ers tanding of requirement s through l ibrary 

research , or a survey or t our of s i milar pro j ects . This background 
will improve communi cation wi th the owner , and help the programmer 
und erstand the nature of the design problem . 

The owner is the cent ral decision mak er and i s  also the us er . The 
owner is an ac tive , working member of the team .  

Second Degree of Programming Sophi sti ca tion 

The two-pha se proce ss may be come a th ree-pha se proce ss on proj ects 
tha t require a ma s t er planning phase a s  well as schema tic design and 
d esign development pha ses . The idea of provi ding the appropriat e 
informat i on for each phase st ill applies .  

The programmer begins to  provi de consul t ing s ervices to  lead the 
owner through the deci sion-making process . The programmer takes the 
l eadership to develop the program, provi des mo st of the informa t i on  
th rough extens ive int erviewing , sta t i sti cal analysis and long-range 
proj ect i ons .  

The expa nd ed scope of this degree of programming may int roduce the 
comput er a s  an analyti cal tool . S ome e arly computer appli cati ons 
include :  1) genera ting space requi rements , 2) manipulat ing the space 
inventory , 3) analyzing func tional affini ties ,  and 4) conduct ing 
s ophi stica ted economi c  analys is . 

Second degre e programming deal s  with a complex building group . The 
programm er must have specialized knowledge i n  the building type wi th 
extensive experi ence a s  a background for space paramet ers . Pa st 
experience will be useful in t esting functional and orgsnizational 
relationships and concepts , and in understanding the i mplications of 
the organiza ti onal s truct ure. 
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The programming t eam becomes more int erdiscipl inary. Spe cialist s  
are needed t o  deal wi th problems i n  analys i s  and wi th complex 
funct i ona l  organizat i onal requirements. The impl i ca t i on of program 
al t ernat ives for capi tal cos t s  and longer t erm fi nancial feasibili t y 
are examined. 

The owner i s  st ill the final authori t y  in deci s i on making. Char
act eri sti cally , the owner in thi s l evel i s  a mul t i -headed group in 
whi ch the owner is not nece s sari ly the build ing user . The user group 
may be compris ed of s everal groups wi th conflict ing int erests in which 
ca se i t  is helpful and some t imes nece s sary to nego t iate (through 
working groups or o ther means) resoluti ons. 

Third Degree of Programming Sophi s t ica t ion 

Thi rd  degree programming i s  s ti ll d irect ed at a speci fi c  build ing 
proj ect; however , there are generally many more i s sues to  be res olved 
before d eveloping the program . The analys i s  includes a survey of 
exist ing opera tional and funct ional plans as well as management 
act ivi ties  conc erned wi th the effi ci ent opera ti ons of the organiza t i on. 

The ma nagement of the programming t eam becomes a ma j or aspe ct at 
this l evel--the organization of work , the logi sti cs of tri ps , the 
prepara t ion of presentation ma t er i al , and the t iming of cri t i ca l  
deci sions t o  permit work to  progress wi thou t recy cling . 

This degre e of s ophi st i ca t ion deals with l arge , compl ex pro j ects 
such a s  an ent i re industrial communi ty , a mili tary communit y  or a 
univers i ty campu s.  The pro j ects involve a full spe ct rum of b uild ing 
types wi thin a comprehens ive ma st er plan . Thi s level of programming 
will prob ably rema in the exclusive doma in of the large , hi ghly 
specialized practi ce of multi -company jo int vent ure organ i za t i ons .  

The program development requi res  experi ence from a vari et y of 
consultants and l arge vol umes of documenta t i on to just ify and sup por t 
deci s i ons and re commendat ions made by the archi tect and consultants. 
Oft en the programm er has res pons ibili t y  to d evelop the program wi th 
l i ttle or no involvement of the owner organizat ion . 

A number of economi c analyses related d i rec tly t o  programming 
alterna t ive s are und ertaken at thi s level of s ophistication. This 
incl udes investi ga t ing the cons equences of program decisions on capi tal 
co sts , l ife -cycl e co sts , and mea sures of product ivi ty. 

There i s  likely t o  be a very complex admini stra t ive organiza t i on 
whi ch proces ses approvals be tween the owner and the programmer . In 
some cases , however , high-level dec i s i ons are made unilat erally by 
cor pora te exe cutive s or governmental admini s t ra tors . Whil e the 
build ing us er group may or may not be involved in the approval process ,  
the programmer must creat e a model of the user organizat i on and a 
profile of the charac t eristi cs of the us er group. 

Fourth Degree of Program Sophist ica t i on  

Thi s  ap pli ca t i on involves urban problems and , there fore , the ma j or 
considera t ions of funct i on ,  form , e conomy and t ime are expa nd ed to 
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incl ude poli ti ca l considera t i ons . Involvement by the programmer i s  at 
the bureaucratic l evel where planning problems are co-mingled wi th 
po li tica l issues and power st ruggles. 

Fourth degre e  programming deals wi th a whole s eri es of loosely 
connected problems in urban deve lopment. The s e  prob l ems are not always 
facilities ori ent ed such as in the case  of publi cly financed projec ts 
in which the pl anning and design of the facili ti es thems elves are 
secondary to the l arger i ssues of land location , financing ,  and publ i c 
ac cepta nce. Res earch mu st be exten sive for the recommenda ti ons t o  
withstand publi c  scrutiny . 

Thi s level of programming is an area for fi rms of all sizes 
involving all ty pes of publi cly funded build ing projec ts and for 
programmers w1 th a strong s ense of publ i c  servi ce and a high t olera nce 
for the b ureaucratic process . 

Decis i on  mak ing may pu t  all logi c aside for publi c i mage and 
expediency . The s truct ure of this complex owner would indi cate  more 
confl icting values , l onger fund ing sche dul es and public presentations 
involving a dvocacy groups and o ther b ureaucrati c organiza t i ons . 

STRENGTHS AND UMITATIONS OF CURRENT PRACTICE 

Publi c vs .  Private Sec t ors 

Whi le distinct i ons betwe en public and priva te  sector programming 
practi ces tend t o  be minimal , there are d i s t inc t  s t rengths and limi ta
tions of each tha t were identifi ed by the commi ttee and should be 
cons id ered in light of the t rends and opportuni ties described i n  the 
fo llowing chap ters. 

In the public sector programming is enhanced by the economi es 
achieved th rough great er standardiza tion and repe t i ti on of facili ties . 
In addi tion , the ini t iating and ap prova l agencies t end to be central
ized resulting in programming practi ces that benefi t from a grea t e r  
tend enc y  to recognize new trends , opportuni t i es a nd  prob l ems. 

A public sec t or limi ta tion i s  the prolonged time lapse--two years 
or more--in the fund ing proces s tha t increases a program' s  
obsolescence . Communi ca t i on breakdowns t end to oc cur frequentl y  
beca use of the ge ographi ca l  separation of the ini tiating a nd  approval 
agencies , and the using agencies in the fiel d .  This can be compounded 
by administ rative fragmentati on .  

The priva te sector st rength s l i e  wi th i ts great er abili ty to try 
novel sol utions . Wherea s the financial resources in the publi c  sec tor 
are a llocated to achi eve a mis si on ,  the private sector t ends to pl ace 
emphas i s  on re t urn on investment as the bas i s  for resource alloca t i on . 

Lim1 ta t i ons of the priva t e  sector approach to  programming chi efly 
conc ern the limited sharing of data and knowledge wi th other companies . 

Programming a s  a Discrete  Act ivi ty 

Many of the problems or limita t i ons of current programming 
prac tices stem from the fa c t  tha t programming is of ten vi ewed as a 
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discrete  front-end o r  preliminary s tage in the building proces s , in 
which requirements are set out in i solation from subsequent knowl edge 
and tradeof f& of fund ing ,  desi gn ,  construc ti on  and use .  Programs are 
too of ten viewed as defini tive documents rather tha n as on-going pro
cesses of discussion , ne gotia tion and decision making (that are , how
ever , b rought to cl osure at the prope r time) . The same program 
documents often s erve a mul titude of quite  d i stinct purpos es , from 
fuming justifi ca tion th rough des ign requi rements and evaluation 
crit eria . 

Long-Term Int ent 

Programming at  the mast er planning l evel involves unders tanding and 
deve loping very general , l ong-term cri teria to establ ish l oca t i on , 
s ize , and gen era l  charact eris tics of a facil i t y  be fore producing pre
l iminary budge ts and analyzing alternate opt ions . Pro ject spe cifi c  
programming that follows fur ther d evelops requirements for a full er se t 
of des i gn  cri ter i a. A d etail ed int eri or program i s  generated lat er in 
the proces s ,  the purpose of which is  to  produce a basis for detailed 
space Planning and int erior design . Paradoxi ca lly , cer tain micro-sca l e  
i ssues must b e  ad dressed in the earl i est ma s t er plan program in anti ci
pa tion of the type s of workpl aces aDd spa ce standards to be housed over 
time . 

A genera l lack of und ersta nding concerning the linkage s  between 
this s eri es of programming ef forts i s  an und erlying weakness in the 
cur rent process . Many programming practitioners deve lop the detail ed 
program initially , generating much unnecessary , even confusing , da ta 
and po ssibly by-pa ssing an investiga t ion of l ong-t erm intent . 

The Programm er and Obtaining Data 

One of the inherent weaknesses in many programming efforts is the 
insuf fi cient training of the programmer and the propensity to accept 
da ta as fini t e  and unchanging . 

The fi rst st ep in programming is to ob tain and document orsaniza
ti onal goal s .  This presumes s ome int eraction between the programmer-
whether in-house or consul ta tive--aDd the ke y decision makers , and an 
attempt on the part of the programm er to ob tain management ' s  orsaniza
tional goal s .  This step can be seen as an eumpl e of data sa thering 
practice in general . 

Obtaining the se data shoul d ,  on the face of i t ,  be qui te simpl e if 
the orsan izational plan was finite and sta tic in res ponse to a finite 
a nd  stati c set of corpora te gpal s and missions . However , thi s is 
almost never the esse . In fact ,  in any mod em , d ynamic orsaniza tion 
markets change , goal s cha nge , technology cha nge s , and none of these is 
controlled by corporate management . Qui te oft en ,  when new fa cilities 
are being considere d,  i t  indica tes po ssib l e  change s in orsanizati onal 
goals. 
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The resul t i s  that orp nizational goal s  mu st be understood by the 
programm er--not simply obtained . The programmer is deal ing wi th 
knowl edge and insight , n ot just da ta . Thi s rais es the question: who 
ob tains this informa tion and how7 In prac tice,  the answer ranges from 
a respons e  to a wri tten questionnaire to a "factual" quest ion po sed by 
a programm er , or a probing anal ysis of seni or management goal s and 
int ent i ons by a senior analyst knowl edge ab l e  about orp nizat i ons and 
buildings . The key is for the programmer to und ers tand not only the 
particular orp nizational pl an but i ts und erlying stra tegi c ra tionale 
so that the crit eria eventually d eveloped re flect the po t ential for 
change and fu ture respons iveness . 

Sta ndards 

An important step in the data acquisition phase of programming i s  
to tra nslate goal s  into concepts . This mu st be a joint ef fort  on the 
part of the programmer and the owner . This step raise s  the issue of 
c rea t ing standards for the pro j ect spe ci fi c program. In theory , the 
speci fic project program should draw from an exis ting se t of 
establ ished standards of space and equi pment alloca t i ons for var ious 
func t i ons .  

In prac t i ce ,  i t  is rare that programming standards exi st .  If 
s tandards do exist , it  eases the ta sk of programming and decisi on 
making . However , in a worl d of rapidly changing technologi es and work 
habi ts ,  it is doubt ful that s tandards will be ap pl i cable to a new and 
per haps somewhat different set of func tions . If there are no sta ndards 
for a parti cul ar proj ect , they mus t  be d eveloped and , given the urgency 
of many pro jects , this me ans a hurried and limi ted analys i s  of environ
mental options. Ideally , a da ta base should exist , be access ible to 
a l l  lar ge  Dlll t i-facili ty users , and be upda ted as  informa t ion for new 
projects becomes available . Thi s  could become the basis for a fe edback 
and evaluation sys t em. 

Pro j ect ing Future Needs and Changes 

Aft er da ta are orpnized , the "ideal "  requirements are com pared to 
exi s t ing constra ints . This is not a simpl e tally of s pa ce needed 
ver sus s pa ce available; it is a complex task of evaluating the quali t y  
a nd  co st of existing real esta te in i ta  present condi t i on  and as i t  
might be trans formed . It i s  a ta sk of projecting the oraan i za t i on ' s  
future needs into propo sed buildings , expl or ing costs and compar ing 
those cos ts and.d escriptions against the a dvantages of o ther alterna
tives .  Shoul d the oraanization build anew , renova te , move , or 
demolis h7 This phase ma y  require apprais ers , archit ects , engine ers and 
real esta te profe s s i ona l s  acting to help analyze programming options . 

A maj or area of programming conc ern aris es here . It i s  the i s sue 
of pro jecting future needs and future change . The profe ssional 
programmati c res ponse to this chal lenge ranges from di sregard t o  
ob taining a sta t ement from the cl ient reaarding finite , "verifi ed " 
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grow th pa tt erns. The probl em ,  of course ,  i s  that no one can forese e  
the fu ture accura tely . Foreca sts are freq uentl y inaccura te . The 
programmers ' res ponse to this should be to und ers tand the potential for 
growth and change , and to perceive thi s growth as a range of var i able 
probabil i ti e s  that becomes an intrinsi c part of crea t ing cri t eria for 
a respo nsive facil i t y .  The programmer must then help the build ing 
owner and o ther profess i onal s identify al t ernat ive approaches and 
a ssist in their evalua t i on. 

Abi l i ty to Affe ct Deci sions 

One bene fi t of programming is assis tance in decisi on mak ing . Thi s  
i s  true th roughout th e  planning a nd  design proces s but i s  particularly 
evident in the approval process . The programmer has the respons ib il it y 
of understa nd ing the is sues and mak ing them cl ear to an owner to he lp 
el i c i t  intelligent decisi ons . A propensity somet imes exis ts to s impl y 
sa ther informa t i on , tabul ate i t ,  a nd  produce i t  in a consol i da t ed 
format (this i s  some t imes re ferred to as stenographi c programm ing) . 

A programmer and bui l d ing owner should have an ob jective poin t  of 
view about the appropria te co urse of action aft er having s tudi ed all 
the vari ab l es and analyz ed opt i ons .  The prograaaer ' s  po in t  of view 
should be free from pol i ti cal pressure that can arise in a desi gn firm , 
for e:mmpl e,  where the programming element i s  some t imes subordinate to 
the desi gn act ivi ty . Where programming i s  done in-house ,  there may b e  
a lack of pe r spe ct ive of the world outs ide the parent orpnizat i on .  
Where programming i s  und ertaken by a third party , concerns are raise d 
about program tra nslati on and the lack of und erstanding of des i gn  
constraints . 

Communica ting the Program 

A common way of pass ing the programmer ' s  informa t i on ,  insights and 
cri ter i a  to par t icipants in the next pha se in the building proces s is 
th rough a wri t t en re port . Project speci fi c  programs are perce ived a s  
fi ni te documents with "accura te"  da ta t o  be wri tten down a nd  ha nded to 
a desi gner for exe cution . 

There are EDY weaknesses inherent in thi s noti on .  Words are 
subject to int erpre ta ti on; desianers usually pre fer graphic symbol s . 
Unaccompanied wri tten reports ,enerally lose their  effe ct iveness 
quickly . Desi gn te ams change through the desi gn process . Even if  the 
in i tial team understood the program intent perfe ctl y ,  i t  is unlik e ly 
that la t er te ams would a s  the program is passed off in subs equent 
phases . 
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TRENDS 

In the fut ure , the following trends promise to  i ntroduce new· 
po BBibili t i es for programming tha t will , in turn , infl uence the 
processes and te chniques of t radi t i onal programming .  

STRATEGI C PLANNING 

Programming te chniques are increasingly being appli ed to a widening 
vari et y of pl anning ac t ivi ties . In the priva t e  sector , tradi tional 
s t rategic business planning was predominantly a quanti tat ive exerci se-
pl anning for growth . Today , peopl e are planning for change , a nd  tech
niques tha t handle qualitat ive as well as  quanti tative da ta are 
necessary . The tra nsfer of programming techniques that fo st er 
consensus reaching , ideation ,  and graphic communi ca tion from strictl y 
archi tectural appl ica t i ons to busines s appl ica t i ons ca n be ant i cipated . 

Fed eral agencies , irrespect ive of their mission ,  can bene fi t  
greatly from the ap pl ication of programming techniques in developing 
long-tange strategies for resource utiliza tion whe ther the resources 
are pe ople,  money,  fac i li ties , equipment or supplies . Properl y 
conceptual ized resource util iza t i on plans can reveal weakness es in 
or11nization ,  infra structure elements , the mis use or misallocation of 
resources ,  and can al so identify criti cal or emergent needs in any of 
the re source bases ment ioned . In the ca se of fac i l i t ies , given the 
diffi culty experi enced by most agenci es in get ting funds appropriated 
for capital improvement pro j ects , it is imperative that existing 
re sources be put to the best us e .  

FACI U TIES MANAGEMENT 

Facili t i es management i s  an emerging di sci pl ine as  companies 
incre asingly view buildings and real estat e  arrangements as  strategi c 
asse t s ,  and not just a "necessary expense of doing bus iness . "  As 
compa ni es and agenci es st rive for the mo st productive opera t i on ,  the y 
must address improvements in the cos ts of owning , opera t ing and leasing 
bui ldings , furniture and equipment . Facil i ties managers will drive 
improvements in programming prac ti ces and techniques . They will take 
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a dvantage o f  building evaluati on and diagnostic methods t o  manage 
bet t er existing in sta llat ions , and to pa ss on l es sons learned in the 
programming , desi gn and management of new buildings and int eri ors . 

Ap pl ica ti on  of programming t echniques to the busines s of managing 
facilities can also be of great benefit to fed eral agencies . Manage
ment of exi sting faci li ties is directly re lated to long-ra nge res ource 
planning . Current uses of space and facilities can have a si gni fi cant 
impact on fu ture decisions regarding tha t space . Spa ce utilizat i on  
rat es for various cate gories of occupancy (e . g . , of fi ce ,  laboratory , 
s t orage , general p�rpo se, or spe ci al p�rpo se )  need to be closely 
obs erved so that t imely re-alloca ti on can be made to assure the best 
u se of space . a, properly using the spa ce cur rently in their 
invent ory , fed eral agencies may be able to reduce the need for future 
ca pi tal outl ays for added space . 

CHANGING NATURE OF THE PROBLEM 

While the cont ent of programming is appli ca tion s peci fic , the 
programming proces s appl i es to the analysis of many type s of problems . 
An architec t ural probl em enc om pa sses function , form, e conomy and time . 
In cont ra st , for the applica ti on to a busines s  problem the content 
might encompass cate gori es such as environment , task , struc t ure , 
pe opl e, a nd  technology (a cl as sifi cation scheme develope d by Harold 
U!avit t ) . ( 1 6) 

In the fU ture , programming me thods (quali ta tive st rengths)  wi ll 
merge wi th syst ems engine ering me thods (quantitative strengths ) .  This 
combination of methodologi es will cover the broader domain of capi ta l 
investment problems , appli cable to bo th publi c  aud private sect or con
cerns . Programming will address emerging is sues such as worker 
productivity , fac t ory mod erniza tion , and int elli gent building syst ems . 
More over , the tra di tional fi rst-co st based methods will broaden to 
include economi cs of procuring and providing accommoda ti ons as  oppos ed 
to structure s .  This shift  will parallel a trend in the design of 
buildings from capital expenditures for struct ures to expendi t ures for 
equipment . 

INa.EAS ING S PECIALIZATION 

Te chnology is inc reasing the sophisti ca tion of bo th what goes · on 
in buildings as we ll as what makes up buildings . Techniques will vary 
wi th the l evel of detail tha t the process must address , such a s  
s tra tegi c , schematic or detail ed spe cifi ca tion . 

The tradi tional training of many architects is no longer suf fi c i ent 
to addres s  the full ta nge of issues that mu st be addressed during the 
programming phas e .  There is an increasing need for conceptual 
engineering exper tis e (espe cially me chanica l and el ect ri ca l )  a nd  other 
speciali s t s  (vibra tion control , li ghting , air cleanl ines s , environ
mental emi s sions , a nd  life safe t y) . It is lik e ly tha t there will 
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evolve mult i-discipl inary programming t eams wi th the programmer a s  an 
int egrating special i s t  in informa tion and communi ca ti on management . 

Programming me thods and techniques will develop wi thin spe cialt ies 
for addressing particul ar t y pe s  of buildings , such a s  hospital s ,  
1 a bora tori es and so forth . Thi s will make i t  more dif f1 c:ul t to 
standardize programming procedures . Even so , thi s trend wil l no t 
precl ude general me thod ologi es that are nece s sary for addres s ing unique 
and n ovel probl ems . These gen eral me thodologies repres ent the funda
mental principl es of programming , and will serve as the fo undat i on for 
the specialized ap pli ca ti ons . 

GROWING OOMPLEXI TY OF OWNER ORGANIZATIONS 

Fut ure appli ca tions of programm ing will take pla�e in the global 
economy . Corporat ions and agencies are construct ing and managing 
buildings throughout the world . Forei gn-based companies are 
const ructing and operating b ui ldings in the Uni ted Sta tes . Programming 
must address multina tional and mul t i func ti onal orgsniza tions . As these 
oraanizat i ons become more compl ex ,  the demand for ef fe ct ive communica
tion increases , especially when the oraani za t i on ' s  dec i s i on makers are 
d iver s e  and ,e ographi ca lly separa ted .  

BROADENING S PE CTRUM O F  US :m  INVOLVEMENT 

Programming wi ll require advanc ed t echniques for managing the 
parti c i pa tion of l arge numb ers of people in the process . Thi s is 
taking pl ace beca use : 1) building user s  are demanding more involve
ment , 2) c ompanies and agencies are seeking acceptance of fundamenta l 
change s in work prac t i ces and re source alloca t i ons ,  and 3) a s  pl anning 
focuses m ore on change , i t  is important to re cognize that inn ova t ive 
i deas exi st at all leve l s  of an organization . 

CHAM; It«; NATURE OF WORK AND THE WORK FORCE 

Many economi c and soci o-e conomi c fa ctors are emerging tha t will 
affect the na t ure of work and the work force . These should be 
considered in the programming process for a bui lding if it is to me et 
expec ta ti ons when occupied and have the flexibili ty to respond to  
changing needs . 

St a t e-of-the-art equipment , s uch a s  compu ters and robo ts , affe ct 
spatial and syst ems requirements and are ext ending the build ing use 
beyond the convent i onal work day .  Capi tal co sts may ind ica t e  both 
this extended use and mul ti purpose use of s pace . 

Changing family st ructure and life st yles ind ica t e  ac commodation 
to needs that may be  re flected in both hours and loca tions of work . 
Computers make po ssible the use of home work spac e  suppl emental to tha t 
of the of fi ce . Li fe st yle expec ta tions require work accommoda tions 
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conducive to a satisfied work force , including ease of trans portation 
and ac ces s ,  environmental ameni ties , and support facilities such a s 
child  care and exercise opportuniti es .  

PrograJIIDers and pl anners mu st be al er t  to the changing nature of 
the work force and provide capability for the facility to  respond a s  
require d in the mo st effi ci ent manner . 

" FAST TRACK" AND PROGRAMMING 

Increasingly , deve lopers of ma ny ma jor coiiiDercial and insti tu tional 
properties have relied on a syst em of simultaneous or  overl apping 
d esign and bui ld rather than on the more conventional bi d process  based 
on complet ed drawings and speci fi ca ti ons . This overl apping system has 
been termed "fa st track" be ca use i t  operat es several ac tivi ties on 
parallel (rather than s equential ) tra ck s , and be cause i t  ha s the 
capaci ty to save on overall design and const ruction time . Ti me  
savings , however , are not its  onl y pot ential benefit . Properly 
ma nage d ,  a ta st -track sys t em all ows several pha ses of design 
( schema tic , prel iminary desi gn ,  desi gn d evel opment and cons truc ti on 
drawings ) ,  each having ma jor segments (archi tectural , s t ructural , 
me chani ca l , elec tri cal ) ,  to be d eveloped s e parately but concurrently . 
The s e  pha ses are coordinated wi th one another and che cked again st 
current market pri ces and avail abilities wi thout having to be 
compl etely finished . A fa st -t rack sys t em inevi ta bly resul t s  in incre
mental des i gn  and cost changes to one or more systems , each of whi ch 
mu st be re lated back to programmatic int ent . Thi s system ca n fa cili
tat e an ongoing relationshi p  between des i gn  and program ra ther than 
d elivery of a program a t  the start wi th littl e or no ongoing coordina
tion or cont inuity throughout the projec t .  

NEW BUi lD ING TYPES AND PROGRAMMING 

Downtown commercial d evel opments have tradi ti onally been single use 
fa ci li t i es such as  of fi ce buildings , ho tels or retail cent ers . The 
progr8111Ding and market anal yses have been done by separate d evelopers 
and separa te  pl anning and design teams . Over the pa st several year s , 
there has been a t rend towards downtown area s tha t are more than a 
compendium of indivi dual build ings and more toward a mi xed-u se fa bric 
requiring integrated housing , parking , retail , offi ce and hotel spaces 
and incl uding st re et ameni ties and publ ic spa ces . San F rancisco ' s  
recentl y  amended downt own  zoning plan i s  a m ove in this d i recti on .  

The re sul t  of thi s trend towards new bui lding t ype s  and programming 
is tha t programming professionals must find wa ys to broaden their 
capa bi l i ties and addre s s  the entire po tential of a full bl ock or multi
blo ck downt own d evel opment , ra ther than the relatively narrow , single
use, and singl e-building design cha l l enge . Thi s  wi dening of perspe c
t ive ap plies al so to the d evel opers of such properties and their o ther 
consul tants and designers . It is  l ik ely tha t the next decade wi l l  see 
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ma uy profe s si onal consortia establ i shed to address thi s trend and i ts 
desi gn and financial im pli cati ons . 

In addi tion to mized-u se deve lopments , the growth of other new 
types of buildings , such as day care cent ers , various t ypes of housing 
for the elderl y ,  halfway houses , new type s  of reta i l  envi ronments , a nd  
intelli gent buildings are in need of programmers ' a t t ention . 
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NEW OPPOR TUNI TIES AND APPR OACHES 

Given the exi st ing state of practice and the anti c i pa t ed t rends , 
the commi ttee i dent ifi ed new approache s and opportuni ti es for program
ming that will facili ta t e  fa st er , more economi cal and bett er program
ming prac t i ces . The fo ll owing s ect i ons describ e some approache s and 
opportuni ti es for improving programming prac ti ces . 

PROGUMMING AND THE INTEGRATED DATA BASE 

Approach The Build ing R ese arch Board's Commi ttee on Advanced Te ch
nology for Bui lding Des ign and Engi neering ha s advoca ted the deve lop
ment of a comput er-bas ed project int egra t ed da ta base for capturi ng , 
st oring, ma intaining, and re tri eving informat i on  ( int ent i onal , 
judgmenta l, and descri pt i ve) d eveloped for and re sul t ing from the 
bui lding process as i t  spa ns the l ife of a pro j ect . Thi s pro j ect 
integrat ed data base i s  depi c t ed in Fi gure 3 .  

Conc eptual ly, the deve lopment of a pro j ect integrat ed da ta ba se i s  
to be accompl i shed b y  provid i ng  t o  all desi gn d i sci pl ines ( i . e . , 
mul t ipl e  users w1 th D11l t 1pl e vi ews ) a single ac cessib l e  data base of 
speci fi c project i nformati on, as  wel l  a s  associat ive informa t i on from 
other pro j ects and external da ta bases . 

Opportuaity The projec t integra t ed da ta base ha s the pot enti al to 
make da ta genera ted in the pl anning and programming pha se (be i t 
numeri ca l,  narrat ive, graphi c, procedural )  not just d i screte events, 
usually concl uded by a teport, but a cont inuum of knowl edge ava i l abl e 
equally th roughout al l phases of the building process . In addi t i on ,  
such informa t i on woul d  be ac ce ssib l e  a s  a re source for fu ture pro j ects . 

The impli cations for the programming process are far reaching . 
Fi rst,  mo st of the discont inui ty of discrete  programming prac t i ce s  
coul d be re placed b y  a cont inuum of a n  int egra t ive , evoluti onary 
programming process, enhanced by ca ptured pa st programming expe ri ences 
and augment ed by bui ld i ng  di agnosti cs and o ther evaluat ive feedback . 
Fur thermore, the avai labi l i t y  th rough an int egra t ed data base of thi s 
programming knowl edge th roughout the building process will provide a 
new s et of cri teri a for analys is , synthe sis and evolu t i on  of the 
physi cal el ements to be construc t ed .  

2 7  
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FIGURE 3 Proj ect int egra t ed  da ta bas e .  

OOMPUTER SOFTWARE 

Approach Com put er graphi cs sof tware is available wi th popula ti on and 
space fore ca st ing fe atures . These allow the simulat i on  of alternat ive 
growth scenari os and make it poss ible to mani pulate and dis play s pa ce 
d ema nd  and spa ce inventory data bas es int erchange ably in bo th numeri ca l 
and graphi c forma ts .  Ano ther bene fit of comput er---aided syst ems is  
improved are a  take-of f analys i s  to obta in parameters ( s uch as area pe r  
person ) and building ef fi ci enc y ( the rela tionshi p between net area and 
gro as bui lding area) . 

Opportmdty Sof tware for pe r s onal compu ters is making financial 
anal ysis easi er and m ore practi cal to use . Thi s encourages more 
s ophi st ica ted analys is earl ier in the programming proces s .  It al so 
encourages the consid era t i on  of a wide range of opti ons such as leas e 
versus buil d analys is dur ing the programming phas e .  Sof tware also is 
being expanded to include the t esting of build ing forms pri or to the 
des ign of the buil ding , a s  well as int eri or spa ces , furni ture layouts , 
as well as  li ght ing di s tributi on and pa t t erns . 

OOS T m; TIMATING S YS TEMS 

Approach New comput er ap pli ca ti ons will assist  the pri ce performance 
a nalys is of emerging building technologi es such as the installation of 
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l oca l  area  networks . The s e  sys t ems wi ll al so enhance traditional co st 
est ima t ing ,  whi ch should encourage the appli ca tion of parame tri c  
estima t ing approaches in addi tion to quant i t y  take-off uni t pri ce 
approaches . Thi s ,  in t urn ,  will improve the pred i c tabil i ty of cos t 
est i ma t es during early preliminary pl anning stage s .  

Opportunity New comput er s ervi ces will make da ta bases on cost and 
building parame ters availabl e and accessib l e  through networks and 
on-l ine s ervi ces . This should encourage the anal ys i s  of cost as an  
integral aspe ct of prograiiiDing . It wi ll al so provi de da ta on bui lding 
us er groups and build ing types , providing the potentia l for more 
in-d epth background res earch . 

BUILDING DIAGNOS TI CS 

Approach There ate close conceptual l inks between the processes of  
prograiiiDing and tho se of  bui l d ing diagnost i cs . Both have in common the 
need for an experi enced and knowl edgeabl e person to orchestra te the 
proces s .  Whi l e  each of them has instruments and devi ces whi ch ca n be 
used to faci l i tate the process ,  i t  i s  the involvement of knowledgeabl e 
experts that is  vi tal to the ir conduct . 

Progr8111Ding brings toge ther the knowledge and judgment of experts  
to deve lop performa nce l eve l s ,  space condi ti ons , and user needs into a 
comprehens ive stat ement that can be used to desi gn ,  specify , construct , 
opera te , a nd  ma inta in a facil i ty .  I t  al so ca n serve as the basis of 
di agnosti c evalua tion .  

Di agn ost ics brings toge ther the knowl edge of an exper t  on the 
measurement o f  human respons es wi th environmental mea surement , tes t ing 
a nd  evaluation techniques to make a prognosis about the fu ture 
performance charact eris ti cs of a space , a build ing or i ts components  
a nd  sys t ems . 

Opportmd� When the deve lopment of bui l d ing diagnost ics as a tech
nique for building evalua ti on  has more fully  ma t ured , and when the use 
of compu ter-aided design tool s bas progressed fur ther , i t  Shoul d become 
possible to use diagnos ti c techniques to support programming . The 
bui lding tha t is  being defined during the prograiiiDing stage is a 
"virtual buUd ing "--one that exi s ts in the mind of the prograDIDer , or 
in a compu ter simulat i on .  It wi ll eventually be po ssibl e to perform 
diagnosti c procedures on thi s  virtual building . The prognosi s  that i s  
made by apply ing buil ding diagnost i cs to a virtual bui l d ing wi ll  
provide gui dance to the experi enced programmer in deciding whe ther · or  
not alt erna t ive design cri teri a shoul d be used . For eumpl e ,  i t  Shoul d 
be poss ible to evaluate the performance charact eri sti cs of a work s pa ce 
(wi th diagnost ics appl i ed to the vir tual bui lding) being prograiiiDed , 
and from the prognosis  of work er sa t i s faction to det ermine the impac t 
of revi sed l ight ing cond i ti ons .  

When the bui lding i s  compl eted , i t  Shoul d be po ssibl e to use diag
nosti c ins trumen ts--remote build ing sensors , for e xample--to provide 
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new data on build ing use and opera t i on .  Such da ta will improve 
analys is  of building performa nce . 

US ER INVOLVEMENT IN BUi lDING EVALUATION 

Approach In a peri od where build ing use is  rapi dly changing and the 
pe opl e who occupy bui ldings are more sensi t ive to thei r  phys i ca l  sur
roundings , the involvement of building us ers in planning and managing 
bui ldings is ess ent ial . The involvement of users should be ongoing , 
beginning at the inception of the build ing (during the project s peci fi c  
prograiiiDing stage ) a nd  cont inuing af ter i t  is bui l t  and occupi ed (po st 
oc cupancy eval ua t i on ) . Cont inuous involvement of us ers aft er a build
ing is  compl et ed is centra l  to evaluat i on  and provi des the building 
managers wi th informa ti on  about the degree to whi ch the build ing is 
performing according to design spe cifi ca ti ons .  The involvement of the 
us er in the di agnosti c process can al so be vi ewed as central to 
prograiiiDi ng for a new bui l ding . Ma ny buil d ing diagn osti cs or evalua
tions today are ini tiated wi th the sole purpose of provid ing input to 
tho se who wi ll  pl an or program another bui lding , s imi lar in purpo se,  
s taffing and s ize to the one that i s  being evalua t ed .  This us er 
involvement is a key el ement linking diagnost ics and programming . 

Al though there are s everal approaches to involving us ers in the 
programming of buildings , s urve ys  using s elf-a dministered quest i on
naires have the potential of genera t ing informa ti on in l arge quantiti es 
and at reasonabl e co sts . Informa t i on  covering the thoughts and act i 
vi ties of a l arge number of us ers can be obtained qui ckly and 
economi ca lly . 

Several me thodol ogi ca l  developments in survey research make thi s 
poss ibl e .  First ,  there is  a great er und ers tand ing of the use and 
appl ica ti on of sampl ing the ory in the selecti on  and quest i oning of 
build ing us ers . Responses from samples of people can provide rel i able 
est i ma t es of the tota l  populat i on .  Second , techni ca l  developments in 
the coding and process ing of questi onna ires have grea tl y reduced the 
time be twe en  the ga thering of data and the po int when the programmer 
can have survey the find ings . Finally , the col lec ti on of da ta about 
the phys i ca l  envi ronment associated wi th  each user and the analys is of 
these data in conjunc ti on wi th responses provide programmers wi th 
informa t i on  about how users are l ik ely to respond to different kinds 
of environmental cond i t i ons . 

OpportUII!� Programming impl i es look ing ahead--fe edforward. 
Evalua tion is  feedba ck to modify a desi gn or to improve a subs equent 
program. Unquest i onably , a s  the construct ive use of feedback cont inues 
to increase in importance in business and government , programm ing 
pract i ces wi ll increasingl y empha size evalua t i on .  It i s  importa nt to 
recognize that evalua ti on  occurs throughout the build ing process , no t 
simpl y at the end . In fac t , the re sul ts of evaluat ion are mo st useful 
when they s erve as input to the planning and programming phase . In 
thi s sense, evalua t i on  occurs at the beginning of the process . 
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Many of the probl ems or l imi ta t i ons of current programming 
pract i ces st em from the fa c t  tha t programming has been vi ewed as a 
di scre t e  front -end or prel iminary step in the build ing process in whi ch 
requirements are set out in i s olat i on  from subsequent knowl edge and 
tradeof f& of fund ing,  desi gn and cons truct i on .  Improvement in 
evaluat i on  techniques should enhance the programming proces s .  

COMMUNI CAT ING RESULTS 

Approach In si tuat i ons where there are communi ca ti on  bar ri ers , 
caused , for e xam ple , by language dif ferences , there may be dif ferent 
percept i ons and und erstand ings be twe en the profe s si onal sector (archi 
tec ts , planners , desi gners ) and the public at  l arge . There are 
s i1111lat i on  me thods and techniques tha t ca n  pres ent and communica te 
proposed al t ernat ives and resul ts . This ensure s tha t intelli gent 
j udgments ca n  be pa ssed by tho se who are go ing to be the users of the 
proposed projec t . 

Opportmd� Me thods of s imulat i on  using vi deo and modell ing 
techniques , and comput er graphi cs are a dvantageous in s i tua ti ons where 
coDDuni ca ti on  betwe en the user and the programmer is diffi cul t ,  such 
as in cros s-cul t ural s i tuati ons in whi ch language forms a barri er . 
Si mula t i on  techniques fUrther permi t the programmer to asses s the 
probable impact of proposed facil i t i es on those who are affect ed b y  
them ; for ezampl e, modelscope pi ctures (al so moving pi ctures ) ca n 
s imulate the effec ts of space and m ovement through space . 
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RECOMMENDATIONS 

The c ommi t tee makes ten tecommendat i ons for consideration by 
agenci es of the federal government re sponsibl e for const ruc t i on 
programs or that perform research related to bui ldings , and by 
interested priva te sector concerns.  These recommendat i ons recognize 
the l ack of inst i tuti onal support in thi s fi eld and the need to 
genera te  re search , dis seminate informat ion ,  and advance the sta te of 
the art . As such the recommendations are a imed at process i s sues 
( recommendat i ons 1,  2, 3 and 4) , techniques and me thods ( recommenda
t i ons  5 ,  6 and 7 ) and improving the use of programming ( recommenda tions 
8,  9 and lO) .  

PRO CES S RECOMMENDATIONS 

Becaa.endatioo 1 Broadening the perspective of progra..tng practices . 
Federal agenc i es re sponsibl e for the design , construc t i on ,  and opera
tion of facil i ties should int roduce and adopt programming as an 
on-go ing process , the prac t ice of whi ch cont inues through each stage 
of the building process .  Admini strat ors shoul d revi ew exi st ing 
programming prac t i ces wi thin the ir  agencies in l ight of the opportuni 
ties and rec ommendat i ons described in this report and should eval uat e  
how t i me ,  money , and skil l ed personne l are alloca ted t o  programming 
act ivi ties . 

Di scuaaian The commi ttee compared and examined exi st ing programming 
practi ces wi thin the private and federal sect ors . Liai son representa
t ive s provi ded descript i ons of the ir respe ct ive agency prac t i ce s  ( s ee 
Appendix One ) . ( l 7) Aft er revi ewing these reports , the commi ttee 
concl uded tha t some form of programming is undertaken in each of the 
agencies examined . However,  the l evel of ef fort and the resul ts d i f fer 
s i gni fi cantly acro ss federal agenc i es . 

In many agencies it  i s  diffi cul t to pinpoint where programming , a s  
d efi ned in thi s report , begins and where i t  ends . Terminology differs 
among agenci es and wi thin agenci es themselves . Programming i s  carri ed 
out wi th differing l eve l s  of effi ci ency and succe s s .  Programming is 
vi ewed , in general , as a d i scret e ,  front-end or prel iminary stage in 
the buil d ing process in whi ch requi rements are set out in i s ol at i on 
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from subs equent trade-of fa of  funding , des i gn ,  and construction .  
PrograiiB are seen s a  defini tive documents ra ther tha n a s  on-going 
processes of d i scussi on , negotiation and deci si on making . Programming 
d ocuments serve many purpo ses--f rom fu nd ing justi fi ca t i ons to design 
requirements . Be cause of this front -end vi ew ,  programs t end to deal 
wi th certa in l imi ted t ype s  of informa t i on  to inform design deci s i ons . 

The committee beli eves that the building process can be improved , 
and be t t er bui ldings wi ll resul t , if federal agenci es ,  a s  large and 
conti nuous owners and us ers of faci l i ties , take the lead in recognizing 
the benefi ts of cont inuous programming to the ir respective buil d ing 
act ivi t ies . 

Programming techniques ca n  al so improve the qual i ty of stra t egi c 
planniug and ma st er planniug ac t ivi ti es , a s  evidenced in emerging 
prac tices  in the corpora te and priva te  sphere s (s ee Chapt er 4) . 

Furthermore , improvements in bui l d ing qual i ty will resul t from an 
ongoing cycl e of evalua t i on  th rough fe edforward of the l essons l earned 
into the updat iug of des i gn cri t eria for new projec ts . It is poss ible 
tha t such upda ting woul d be enhanced through a compu ter-baaed int e
grated project da ta base tha t i s  readi ly access ible (see Chapt er 5) . 

l.ec:o-endat1an 2 Evolving progra-1ng pract1c:ea in naponae to 
changing contezt . Government agenci es , in coopera ti on  wi th the 
priva te sector , shoul d continue to develop more sophi s t i ca t ed and 
d ynamic programming practi ces in ord er to meet successfully the 
challenge s of programming und er cond i t i ons of increasing uncerta int y ,  
crisis  respons e ,  and rapid change experi enced i n  the building process . 

Di acu881GD Programming does not exist  in the context of a sequent ial 
or l inear process . The process is d ynamic and it era t ive wi th 
ac t ivi ties--stra tegi c pl anning , master pl anning , pro ject spe cifi c 
programming , and resource management--occuring simul taneously (se e 
Chapt er 2) . Whi le thi s dynami c process is l es s  than ideal--i t of ten 
resul ts in crisis  management--i t i s  common prac ti ce and appears to b e  
increasing in frequenc y .  The commi ttee ha s  ident ifi ed techniques that 
may be considered wi thin this evolving context of programming such a s :  
1 )  new aiml at i on  a nd  communi ca ti ons t echniques and technologi es , 2) 
di agnostic techniques to evaluate the program of a virrual building 
(i . e . , before the bui lding is bui lt ) ,  3) programming ef forts using a 
c omput er-based integrat ed project da ta base and o ther comput er software 
opportuni ti es ,  and 4) a nalys is of benefi ci al effe cts of programming 
and post-occupancy evaluation through the ent i re building process .  
These and other opportuni ties are more ful ly desc ribed in Chapt er 5 . 

l.ecc.aendat1on 3 lllpac:t of progr�ng on 11fe-c:yc:le aav1qa . The 
commi ttee recommends that long-t erm re search be establ ished for a com
parat ive analysis of li fe-cy cle savings for facil i ti es that are buil t 
using programming practices  and tho se tha t are buil t  wi thout extensive 
programmiug .  The project would anal yze cos ta over the l i fe cycle and 
the degre e of chauge in envi ronmental qual i ty from a l ife-cycl e 
perspect ive . 
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Discussion It is  pos tulat ed that the ext ens ive use of programming 
a t  the early pha ses of the building proces s ,  and i ts car ry-through 
across o ther phases ,  will  improve the qual i ty of the build ing and 
re sul t in l i fe -c ycl e  co st savings . The commi ttee recommends tha t a 
longi tudinal study--s imil ar to those und ertaken in the medi cal fi el ds-
be undertaken tha t examines the qual i ty and co sts of programmed 
facil i ties  from cradle  to grave (conception to d emol i t i on )  includ ing 
the adaptabi li ty for reuse . De ta i l ed compu ter-based recordk eeping 

·about building performance over t ime , a dvanced mea surement and 
diagnost i c  techniques , and behavi oral research me thods exi s t  and could 
be used in this study . The resul ts of this program wil l  yi el d 
informa t i on  about the l ong-t erm benefi ts of programming and provi de 
the accountabil ity  for act i ons taken during the l i fe of the building . 

lecom.endattan 4 Eza.tne expaaded roles of prograa.ing . Given the 
increas ing number of roles programs are playing in the build ing 
process , the commi ttee re commends tha t res earch be und ertaken to 
anal yze and bet t er und erstand these roles , poss ibl y  through a s eri es 
of ca se stud! es . 

Discu881GD As more rol es are assigned to the tra di ti onal program, 
i t  is  necessary to und ers tand bet t er the impl i ca t i ons of this trend and 
to l earn bow best  to combine and/or separa te thes e  rol es whi ch incl ude : 
programming for funding approva l , competi t ive bidd ing , qual ity control , 
fac i l i ty ma nagement , and educa t ing the bui l d ing users . The commi ttee 
concluded that a detailed compara t ive anal ysi s  and compari son of the 
vari ous roles that programs pl ay in the buil d ing proce ss should be 
conduct ed . This ef fort could be undertaken by having government 
bui l ding pro j ects moni tored from start to finish to determine the type s  
and magni tude of programming practi ces used throughout the projec t ' s .  
l ife .  

TECHNI ®ES AND METHODS 

lec�endation S Utilizing new technologies in progr...tng . A 
number of technologi ca l  innova t i ons ,  whi ch may have benefi cial ef fects 
on the practi ce of programming , should be expl ored and exploi t ed .  

Diacuaatan Chapt er 5 discu sses recent deve lopments in compu t er 
modeling , s imula tion ,  re t ri eval , d i s play and communi ca tion te chnologi es 
whi ch may provi de opportuni ties for enhanced programming and 
int eracti on among the parti ci pants in the build ing process . For 
e:mmpl e,  vi deo techniques combined w1 th compu ter graphi cs are becoming 
effect ive tools in presentations to cl i ent organi za t i ons , as well as  
in  other preconst ructi on  appl ica t i ons , by  simul at ing wa lk throughs 
through proposed spaces . Simil arly , moving images of sta t e -of-the-art 
fac i l i ty evaluati ons could be stored on vi deota pe  and become re tri ev
abl e  from central clearing houses through remote access via sat ell i te 
transmi ssion .  These  are but a fe w  exampl es of technologi es (most of 
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whi ch have been d evel oped for purposes o ther than programming ) tha t 
mi ght be pu t  to use by prograiiiDers in the fu ture . 

Rec�dation 6 L1Dkina buildina evaluation data to progr�na . 
Univers i ties and federal agenci es responsib l e  for building programs 
should collaborate on how the resul ts and find ings from post -occupancy 
evalua t i ons and bui ld ing diagnost ics ca n  be incorpora t ed into a da ta  
base available t o  the agenci es , un iversi ti es , and programmers in 
general .  Ef forts shoul d be made to establ ish a repo si tory of data and 
find ings from post-occupancy evalua t i ons and building diagnoses  that 
can be ac ces sed and used as inpu t for vari ous programming act ivi ties . 

Discussion Programming , a s  a cont inuous act ivi ty throughout the 
bui lding proce ss , should benefi t from da ta &B thered in po st-occupancy 
evalua t i on  studies ,  building di agnos ti c evalua tions , and o ther 
performa nc e-re lat ed act ivi ti es . Pi lot appl ica t i ons are needed to 
und ers tand this feedback loop . The work of the BRB Commi t tee on 
Advanced Te chnol ogy for Bui lding Design and Engineering is invest i 
ga ting the d evelopment of a project integra t ed da ta ba s e  that coul d use 
the compu t er ' s  ca pa bi li ties to he lp achi eve thi s fe edback loop . Thi s 
and o ther ef forts should be sup port ed by those agencies that can gain 
from the expe ri ence . 

Re�endatian 7 Applying t.proved inforaatian-gathering techaiques . 
Fed eral agencies should take the lead and ini tiate act ivi ti es such a s  
workshops , s eminars , or tra ining pr ograms to introduce new informa t i on
&a thering techniques for eli c i t ing fac ts and ideas from build ing us ers . 
The se activi ties should empha size informa t ion-ga thering techniques 
expli ci tly  rela t ed to programming . 

· 

Discusaian The commi ttee fo und tha t new informa t i on-ga thering 
techniques are not well und ers tood or known wi thin many fed era l  
agenc i es responsibl e for bui lding programs . These techniques--many 
drawn from the rese arch communi ty and from the private sector--are 
ava ilabl e to elici t informa t ion from bui lding users incl uding building 
us ers , own ers , facility  managers , ma int enance personnel , and so for th .  
Te chniques r.ange from standard int ervi ewing procedures and sampl e 
surve ys to more sophi sti ca t ed t ele communi ca ti ons systems . The proposed 
act ivi ties should focu s on co llec t ing da ta from prospe ctive users at 
the virtual building stage--be fore the building is built--as well as 
&a thering da ta from users of exi s t ing bui ldings . 

IMPROVING THE USE OF PROGRAMMING 

Recaa.endatian 8 Improve.ent of l inkages between �QYera.ent 8Dd 
educatioual programs . ' The  commi ttee re commends that l inkages be 
better util ized betwe en univers i ties tha t are engage d in programming 
and programming rese arch , and fed eral agenci es respons ibl e  for building 
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programs . These improved l inkages could involve int ernshi ps , informa 
U oo  exchange s ,  and persoonel exchange s .  Thi s could be accompa ni ed by 
the forma t i on of federal int eragency work ing groups of programmers or 
tho se associ ated wi th  the programming process . 

D1acuaa1on The committee beli eves that programmers in the federal 
agenc i es ,  by and large , do not have a cl ear understa nd ing of the lat est 
practi ces and techniques in programming . Likewise , s tudents are not 
as aware as the y should be about the requirements and probl ems faced 
by government personnel involved in this field .  Linkages between 
government and universiti es coul d  serve to enlighten and educat e  both 
groups . Poss ibil i ti es include federal agenci es sett ing up int ernshi ps 
whereby students could be expo sed to governmental pract i ces for varying 
peri ods of t ime . Simil arly , agencies  could crea te op portuni ties for 
int erest ed fa cul ty to work wi th agenci es in connection wi th sabbat ica l s  
and/or leaves of absence . Ano ther l inkage that could be encouraged is  
the exchange of documents betwe en agenci es and universities involved 
in programming act ivities . Finally , increased communi ca tion could 
occur by invi ting governmental programmers to univers i t i es for lectures 
or short -t erm teaching a ssi gnments . 

Int eragency federa l working groups of programmers could serve as a 
ste ering group to d evelop such l inkages . A good model exis ts wi th the 
current Fe dera l Construc t i on  Council  Int eragency Compu ter User Group 
program whi ch s ponsors peri odi c meet ings , symposia ,  and conferences . 

Re�ndaticm 9 Underataading the educatiao aad training of 
progr ... era . Given the increas ing importance of programming and the 
growing body of bui lding-re lated research to whi ch programmers mu st 
res pond , efforts should be made to understand bett er what programming 
tra ining opportuni t i es exi st and wha t courses the y enta il . A research 
plan should be d evised whi ch cons id ers the purpose , value , me thods and 
a nt icipa ted outcome or product of a compendium of current educat i oo  and 
training efforts in programming and relat ed  act ivi ties ( such a s  
evaluat i on ) . The find ings should be shared by all pa r t i ci pa nts and 
d iss eminat ed to all those who program and to those who educate 
programmer s .  Of particular importa nce i s  the ac cumulat i oo  of informa
t i on  about programming me thods , content , cri t eria and communi ca t i on 
me thods . 

D1acu.e1cm Two research ta sks are sugses t ed in order tha t tho se who 
program and those who educate and t rain programmers can bene fit from a 
more comprehensive understanding of current theory , s i mi lari ties to 
rela t ed  fi el ds , and rela ti onshi p to o ther disci pl ines . These ef fort s 
const i tute a fi rst  step to�rd improving the state of programming 
education and training and could be undertaken by universit y rese arch 
groups • The y are : 

1 .  Conduct a detailed surve y  of governmental agenc i es , schools , 
c orpora t i ons and private consul tants to col lect , compare , organize and 
pres ent cur rent the ory and prac t i ce regarding programming me thods , 

Copyright © National Academy of Sciences. All rights reserved.

Programming Practices in the Building Process:  Opportunities for Improvement
http://www.nap.edu/catalog.php?record_id=19235

http://www.nap.edu/catalog.php?record_id=19235


38 

content , cri t eria and communi ca t i on me thods . ( Ini tial inquiri es on 
thi s topi c  were conducted by the commi ttee , but a deta i l ed survey wa s 
beyond the c ommit tee ' s  scope of res pons ibil i ti es . ) 

2 .  Analyz e vari ous disc i pl ines to ident ify i dea s ,  processes and 
technologi es  that may be use ful to programming . The s tudy mi ght 
incl ude disc ipl ines such as management , journal ism, law ,  medicine,  
physi cs , chemis try , and busines s , as  well a s  di sci pl ines concerned 
wi th deci s i on-making processes in general . 

Reca.aeDdation 10 Investisate codi fication of progr...tng standards 
of practice . The commi ttee recommends tha t a neutral  body ( s uch as 
the Na t i onal Rese arch Council ) undertake an investi sa ti on  of the need 
for some standards of programming prac t i ces . 

Discuaaion : As an evolving fi eld of spe cial i za ti on ,  programming 
involves a number of unresolved issues pe r ta ining to defi ni ti on of 
t erms and language , lesal and e thi cal considera ti ons , fees and 
reimbursements , responsibi l i t i es of programmers , defini ti on of products 
to be expected , and professi onal c erti fi ca tion . In l i ght of the 
increasing freq uency and siz e of court cl aims ,  the commi ttee believes 
that the issue of s tandards of practice should be investi sa t ed . 
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APPENDI X  1 

PROGRAMMING WI THIN SELECTED FEDERAL AGENCIES 

VETERANS ADMINISTRATION 

Marvin Spa tz 

The Ve t era ns Admini stra t i on ' s ( VA) process for prel iminary 
planning /programmi ng and o ther a spec ts of i ts construction projec ts i s  
the subj ect of a re cently compl eted consul tant ' s  st udy , and some 
changes in the proces s (and organi zation )  have been recommended by the 
consul tant . However , at thi s time , no decis i on has yet been made 
regarding adoption or impl ementation of the recommenda t i ons . 

Several VA orga ni zati onal el ements are involved in the prel iminary 
planning/programmi ng of VA ' s  maj or ( $ 2 , 000 ,000 or more estimated cost ) 
const ruc t i on  pro j ects . They are : 

• Depart ment of Medicine and Surgery ( DM&S ) ,  Cent ra l  Of fi ce ,  
headed � the Chi ef Medi cal Di rector,  

• DM&S regi ons and regi onal di rectors , and the medical dis t ri cts  
c ompri s ing each regi on , 

• VA medi ca l  cent ers ( VAMC) , 
• As sociate d eputy admini strator for logi s ti cs , 
• Of fi ce of Const ruc t i on  ( 0/C) , and 
• Cont rol l er ' s  Offi c e .  

The mi s si ons , goal s ,  and st ra t egi es for each VAMC are establ ished by 
DM&S th rough a Medi cal Di stric t Ini ti ated Program Planning (MEDI PP) 
procedure . Each VAMC d eve lops a five-year pl an, updated annual ly , tha t 
ident i fies ind ivi dual proposed construction projec ts . Annual l y , DM&S 
i s  required to submi t to Congres s a Five Year Med ical Faci l i ty 
Const ruct ion Needs Assessment ( FYMFCNA) , toge ther wi th a l i st of the 
t en VAMC ' s  mo st in need of const ruc t i on . Sel ect i on of pro jects from 
the ind ividual VAMC five year plans , or from o ther sources , for 
incl usi on in the FYMFCNA and in the l ist  of ten is done by DM&S . The 
FYMFCNA l i s ts projec ts and the i r  "gues st imated " costs  for the Advance d  
Pl anning Fund (APF) . The APF provi des funding for prel iminary 
d evel opment of projec ts before they have been included and funded in a 
specific  fi scal year const ruc t i on  program. 

The APF process most frequently is the t riggering devi ce for the 
prel iminary pl anning /progra1111ing ef fort . It is  carri ed  out by repre
sentat ives  of DM&S who prepare a data package that describes the 
func t i ons int end ed to be ac commodated and the ir projected work loads 
and staffing . 0 /C ' s  Health Care Faci l i t ies Servi ce ( HCFS ) devel ops a 
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space program based upon ap pli ca tion of the agency ' s  space planning 
cri teri a to the pro j ected work l oads and staffing . 

In cases of addi tions and alt erations to exi st i ng  faci l i ti es ,  HCFS 
also  compa re s all exi st ing spaces wi th tho se whi ch would be provi ded 
in acc ordance wi th current workload and staffing da ta to det ermine 
devi at ions (+ or -) from cri teri a .  Thu s ,  the APF , whi ch derive s from 
a l i st of speci fi c  projec ts , al so provides the mechani sm  not only to 
determine the vi abi l i ty and scope of a pro j ect , but also to take a 
broad er look a t  the total faci lity  wi th a vi ew to l onger range facilit y 
deve lopment needs and stra t egi es . 

Conceptual & and pre liminari es are revi ewed wi thin O / C and by the 
controll er ' s  offi c e .  The nat ure of the project , i ts est imated cost , 
and i ts sensi tivi ty det ermin e wha t leve l of administra t ive revi ew and 
approval is required . 

* * * * * * * * * * * * * 

NAVAL FACILITIES ENG INEERING COMMAND 
Rober t Myers 

Introduc tion 

The pl anning of fac i l i t ies for the Department of the Navy i s  a part 
of the Navy ' s  process for planning ,  budget i ng ,  desi gning , and con
st ruct ing fac i l i ties at Nava l bases /instal lat i on s .  Thi s proce s s  is  
mandated at  the d i rec tion of  the Of fi ce of the Chief of Naval Opera
tions.  The deve lopment and ma int enance of  the po li ci es , procedures , 
techniques , and quality control of thi s process has been delegated to 
the Naval Fac i l i ties Engineering Command Headquarters ( NAVFACENGCOMHQ) , 
and i ts six Engine ering Field Divisions ( EFDs ) ( Philadelphi a ,  Di stri c t  
o f  Columbi a ,  Norfo lk , Charl est on ,  San Fra nc i sco , and Honolul u) . 
NAVFACENGCOMHQ and i ts EFDs provide profess i onal planning ,  des i gn ,  and 
construc t i on  servi ces to the vari ous Commands of the Navy.  

This sec tion ,  on exi st ing prac tices , addresses only the planning 
a spe cts of the Navy ' s  overal l  process  of pl anning , budse t ,  design ,  and 
construct ion. 

Background 

Planning for Naval installa t i ons is  performed a t  various l evel s .  
Faci l i t i es ma st er pl ans are deve loped at the fo llowing l evel s :  

• Regi onal l evel--all ins tall a t i ons i n  a spe ci fi c  defined geo
graphi ca l  are a ,  e . g . , the Norfolk , Virgini a area , 

• Complex l evel--more than one installation in a speci fi c  defined 
ge ographi ca l  are a ,  e . g . , the Naval in sta llat i ons in the Sewe l l s  Point 
area of Norfolk , Vi rgini a ,  

• Sys t em l eve l--spe cifi c t ype s  of installat i ons ,  e . g . , all Naval 
ordnance stati ons , and 

• Instal lat ion l eve l--one ac t ivi ty , s uch a s  the Naval stat i on , 
Norfolk , Virgini a .  
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The regi onal , complex and syst em facili ties ma s t er plans are 
prepared on an "a s needed " basis . However , the insta l l at i on  fa cU i ties 
ma st er plan i s  pre pared on a si x-ye ar cycle . Certain dynamic secti ons 
of the ma st er pl an are upda ted more frequentl y ,  s ome on a yearl y basi s 
( e . g . , the l i sting of fac i li t y  requi remen ts , the fa cility  invent ory , 
or propo sed construc t i on  pro j ects ) . 

Norma lly , the prepara t i on  of a faci li ties ma st er pl an for Naval 
install a t i ons i s  a jo int ef fort of the install a ti on planner , the EFD 
pl anner ( s ) ,  and an archi tectural /engi neering (A&E) fi rm. Al l  pl anning 
is und er the gui dance of the EFD. The complet ed produc t ( facil i t i es 
ma st er pl an) i s  submi tted to NAVFACENGCOMHQ for revi ew before be ing 
s ent to the Offi ce of the Chief of Naval Opera tions for approval . 

Wha t Is  a Fac i l i t ies Ma ster Pl an7 

A faci l i ti es ma s t er plan for the Navy cons i s t s  of s everal sec tions : 

• Background (hi st ory of the installat i on ,  cl imatology,  ge olog y ,  
envi ronmental concerns , his t ori cal structures , etc . ) ,  

• Mission ,  
• As signed ta sks , fu nc t i ons ,  workl oa d ,  
• Assi gned shi ps , a ircraft , personnel (mil i t ary and civi l i an ) , 
• Compu ted faci l i ty require ments nece ssary to perform the mi s sion ,  
• Existing cond i ti ons (land , build ings , structures ) ,  
• Exi st ing constra ints  (natura l , man-made , po l itica l , budge t ,  

et c . ) ,  
• Sta t ement of exi st ing cond i ti ons a s  compared wi th faci l i ty 

requi rements (ident i fi cation of the defi ci encies or surpl uses ) ,  
• Analys is of data , 
• Synthe sis and deve lopment of concepts for full and ef fect ive use 

of exi s t i ng  facili ti es , d i sposal of unneeded facili ties , and acqui si 
t i on  of new fac i l i ti es ( s uch as  convers i on to other uses , bui ld ing 
renova t i ons , leasing , new construction ,  demol i ti on ,  etc . ) ,  and 

• Recommendat i ons . 

The ma st er pl an pro j ects a five to eight year t ime frame for 
buildings and struc t ures , and a 1 0  to  25 ye ar t ime frame for use of the 
land .  It is important to understand tha t a ma st er pl an for a Naval 
installation i s  s imil ar to a ma s t er plan for a city , since i t  cover s 
syst ems of roads , u t i l i ties (power , wa t er , s ewer ) , s ignage , traffi c  
fl ow ,  rela ti onshi ps t o  the surrounding community , bui lding and s t ruc
ture s , fa c i l i ties re lat ing to airfi elds , wa t erfront ,  of fi ces , housing , 
industri al shops , warehous ing , etc . The ma st er plan addresses the 
macro l eve l  of detail , but deve lops concepts tha t res ul t  in recommen
dati ons a t  the mi cro l evel . 
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The Proces s of Pl anning 

The ind ivi dual te chniques of fa ci l i ties planning vary wi thi n the 
different publ ic sector agenc i es , wi thin the vari ous fi rms of the 
private sec t or ,  and between the private and publi c  sec t ors . However , 
the st eps of the process  have a commonal i ty to them that pu ts the basi c 
logi c of the process on common t erms between the publi c  and priva t e  
sectors . Some of the se st eps ma y  be combined , o r  perhaps performed 
intui t ively ; however, they all  are performed . 

At the macro l eve l  of ma st er pl an deve lopment , five st eps are 
evident . The descripti on of the Navy ' s  process for planning foll ows 
these  st eps . Thi s proces s of fac i l i ties pl anning wi thin the Navy 
begins aft er establ ishing the mi ssi ons , ta sk s ,  functi ons , and workload 
at  Nava l Ac t ivi ties and extends to the po int where the final construc
ti on drawing and speci fi ca t i ons are prepared . The five st eps are : 

St ep 1 - As sumpt ions 
1 . 1 Mi s sion goals  and st ra t egi es are already defined . 
1 . 2  Organi za t i onal ma s t er plan i s  a l ready defined . 
1 . 3  Financi al resources already al l oca t ed ( or authorized ) . 

St ep 2 - Da ta Acquis i t i on 

2 . 1  Obtain and Document Organi zat i onal Goal s Thi s l evel  of 
informa tion ha s  a l ready been establ i shed by the Chief of Naval Opera
tions and the seni or comma nd in the cha in-of-command of the installa
tion for whi ch the planning is be ing performed . The data is  readily 
avai labl e to the pl anners and is provi ded by the Naval insta l l at i on  
and/or the ins talla t i on ' s  chain-of-c ommand . The orsaniza tional goal s 
are pres ent ed in a statement of the mi s si on ,  ta sks , func t i ons , and 
workload assi gned and through any o ther i ssued poli cy and gui dance . 
The Pl anner al so  obtain s  from a central ized da ta base of fi ci al proj ec
tions of numb er of shi ps (by type ) ,  a ircraft (al so by type ) ,  and 
personnel (of fi cers , enlisted,  a nd  civi lian) a ssigned to the 
ins tallation .  

2 . 2 Translate Organizat i ona l  Goal s  into Func t i on s  The 
information from step 2 . 1 i s  used to  identi fy the vari ous types of 
func ti ons to be performed at the in stal lat i on .  For exampl e ,  if the 
missi on , ta sk , function ,  and workload s tat ement indi cate tha t the 
installat ion i s  a Naval air sta t i on  wi th maint enance , training , and 
housing respons ibi - l i ti es , the planner knows tha t there i s  a need for 
runways , taxiways ,  a ircraft hanga rs , tra ining buildings , of fi ce space , 
barracks ,  mess hall s , etc . · 

2 . 3 Convert  Func t i ons int o Qpt i onal Mac ro-Faci l i ty Requi rements 
The informa tion det ermined in step 2 . 2 i s  convert ed into facility  
require- mente . Thi s is  done through the use  of establ ished pl anning 
fact ors ( found in NAVFAC Publi ca t i on P-80 ,  Planning Crit eri a for Navy 
and Marine Corps Shore Ac t ivi ties ) . If establ ished pl anni ng fac tors 
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are not ava ilabl e ,  then a separa te analys is  performed by the ac tivi ty ,  
act ivi t y /EFD, or act ivi t y /EFD /A&E i s  performed. Once the l i s t of 
faci l i ty requirements ha s  been d et ermin ed , the informa t i on i s  ent ered 
into a central comput er da ta base ,  and i s  re ferred to a s  the ins tall a
t i on ' s  "Ba s i c  Faci li ty Req uirements . "  The data base i s  ac ce ssed at the 
EFDs and NAVFAC ( soon t o  be avail able through comput er t erminal s at the 
in stallat ion and i ts cha in-of-command ) .  

2 . 4 Identify Exi st ing Condi tions and Constraints pi us Feedback 
from Other Jobs The determinati on  of exi s t ing cond i tions is  a j oint 
ins tallati on/EFD ef fort . All land , buildings , and s t ruc t ures are 
invent ori ed and a determina t i on  made a s  to  the ir cond i t i on , cur rent 
use and us er , size , and potenti al fut ure us e .  This  informa tion is  
ent ere d int o the centra l ized compu t er data base . Al l exis t ing con
straints (natura l , ma n-made , community , budget , etc . )  are al so 
i dent ifi ed and document ed . 

Step  3 - Anal ysi s and Synthes i s 

3 . 1 Organiz e the Da ta The da ta �S thered during st eps 1 and 2 are 
organized for further anal ysis and synthes is .  

3. 2 De termine the Devi at i on of Exi s t ing v s .  Requirement ( Need )  
This i s  performed through use o f  the comput er and through the 
pl anner ' s  inpu t .  The informat ion wi ll show , a t  a mac ro sca l e , the 
runwa ys ,  taxiwa ys , hangars , etc . , and whe ther there i s  a defi c i ency or 
surpl us .  Thi s is broken down into  more spe ci fi c da ta concerning l and ,  
buildings , and s truc ture s that are af fect ed .  

3 . 3 Id ent ify Al t ernative s The informat ion det ermin ed in st ep 3 . 2 
is  analyz ed and s ynthes ized , incl ud ing us ing the constra ints from step 
2 . 4 .  Thi s forms a basi s for determining whe ther there i s  addi ti onal 
land requi red ( or land can be di sposed of ) ,  wha t buildings are cand i 
da tes for convers i ons t o  other uses , o r  have space to ac cept new uses 
or us ers , whi ch buildings are cand i dates for renova ti ons or demol i 
tions , a nd  wha t is  required in the way of acquisi ti ons ( l ease or new 

· construc t i on ) . 

3 . 4 Evaluate  Al t ernatives Thi s st ep consi sts  of revi ewing the 
various al t ernat ives based on the installa t i on ' s  input , 
chain-of -command po l icy ,  and guidance , budge t ,  t ime ,  or pha sing 
impac ts , etc . 

3 . 5  Re commenda tions  The recommenda t i on s  are then quant ifi ed and 
re c orded into the central ized compu t er da ta base and in  narra t ive form . 
Thi s compl etes the ma st er pl an. 

St ep 4 - Revi ew/Approval 

The ma st er pl an i s published in draft  hard copy and sent th rough 
the chain-of-c ommand and NAVFACENGCOMHQ to the Offi ce of the Chief of 
Nava l Opera t i ons for revi ew and ap proval .  Once approved , i t  represents 
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the five to ei ght ye ar plan for the ins tallati on ' s use ,  d i sposal and 
acquisi ti on  of fac i l i ties , both from a macro and mi cro l evel . The 
approved hard copy i s  then d i stribut ed to all int erested commands . 

St ep 5 - Documenta t i on  - Spe ci fi c De s ign Program 

Based on the approved re commenda tions of the ma s t er plan , the 
in stallat i on  deve l ops a pro ject submi ttal for any ident ifi ed new 
construction acqui s i ti ons . Thi s takes the form of a prel iminary 
pro j ect submi tta l  using Depa r tment of Defense Form DD 1 391 . Thi s 
prel iminary DD 1391 i s  submi tted th rough the chain-of-command and the 
EFD t o  NAVFACENGCOMHQ for revi ew and approval . When approved , i t  is  
ent ered into a central ized comput er data bas e  re ferred to a s  the 
""Mi l i tary Const ruc tion Requirements Li s t " .  Thi s da ta base repres ents 
an approved quanti ty of projec t s  that are used to form the bas i s  for 
the Five Year Defense Plan for mi l i ta ry const ruct i on wi thin the Navy.  
A prel iminary DD 1391 contains a narra t ive of  project descri pti on ,  
proj ect just ifi ca t i on ,  statements concerning envi ronmental impacts , 
hi st ori cal impac ts , OSHA,  handi capped desi gn ,  etc . It al so conta ins a 
si te pl an and just ifi ca ti on  from the ap prove d ma ster pl an, a co st 
est imat e ,  and if appropriate , an economi c  anal ys i s . 

At the mi cro l eve l  the st eps in pro ject spe ci fi c programming are 
as follows : 

St ep 1 - Da ta Acquis i ti on  and St ep 2 - Analys is  and Synthesis  

These steps are performed through the devel opment of  a DD 1391 and 
facili ti es study . They form the ba si s for the user of the faci l i t y  to 
make kn own ,  at a mi cro sca l e , the int ernal rel a ti onshi ps of space , 
occupa nts , and spe ci al needs (al arms , s ecuri ty ,  communi cat ions , 
ha zardous /OS HA related i t ems , et c . ) .  This i s  often accompl i shed und er 
an A&E contra c t  and represents the pl anning at the proj ect spe ci fi c 
l evel . The DD 1391 and facility study are prepared when the project ' s 
sponsoring comma nd deci des to suppor t fu nd ing of the pro j ect . The DD 
1391 and facility study are al so the documents used to define the 
cri teri a and pro j ect scope to award a cont rac t for design by an A&E 
firm. 

St ep 3 - Revi ew and Approval or Revi s e  

The DD 1391 and facility study form the bas i s  for prepara ti on of 
budge t  documents to be submi tted to the Navy Comptrol ler , Chi ef of 
Naval Opera tions , and Offi ce of the Secretary of De fense . The 35 
percent design by the A&E and the pro j ect deta i l s and spe ci fi cs 
d evel oped during desi gn oft en resul t in further revision or defining 
the pro j ect soluti on and dollars req uired.  Thi s  informati on  is  used 
to modify the final project DD 1391 (budget document ) whi ch is s ent to 
Congre s s  for final authori zati on for const ruct ion . 
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St ep 4 - Documenta tion - Desi gn and Us er Cri t eri a 

Thi s d ocumenta tion i s  deve loped a s  the des ign proceeds t o 100  
percent and the contract drawings and speci fi ca ti ons are s ent out for 
bi d .  

* * * * * * * * * * * * * 

PROJECl' PROGRAMMIM; / PLANNII«; IN THE PUBLIC HEALTH S m.VI CE  

Wi ll iam H .  Hof fman 
Food and Drug Admini stra ti on 

Int roducti on 

Agenci es of the Publi c Heal th Servi ce incl ude the National 
Inst i tutes of He al th , the Cent ers for Di s ease Control , the Food aDd 
Drug Admini stra t i on ,  and the Alcohol , Drug Abuse ,  and Mental Heal th 
Administra t ion .  The Public Health Servi ce as  a who le  is  one of the 
consti tuent el ements of the Department of Heal th and Human Servi ces 
( DHHS ) .  

Fac i 1 1  ty Ne eds 

Facil ity needs of the agenci es making up the Publi c Heal th Servi ce 
ca n be the re sul t of a number of fa ctors , not the l east of whi ch are 
growth and change , but , as in the case of the Food and Drug Adminis t ra 
t i on  ( FDA) , th e  need for capi tal improvement pro j ects ca n  ari s e  be ca u�e 
of the obsol escence of exi st ing facil i ti es or be cause of inherent 
facili ty defe cts result ing from po or design or inadequat e maint enance 
tha t has resul t ed in a badly det eri orated facil ity . As is the case 
wi th mo st other Publ ic  Heal th Servi ce agenci es ,  FDA ha s  prepa red long
range facil i ty plans that are upda t ed peri odi cal ly  and provide a road 
map to tell the agency where i t  is  now and where i t  should be heading 
wi th respect to the re placement or improvement of faci li t i es . 

In the Publ i c  Health Servi ce al l budse t requests for capi tal 
improvements ,  whe ther for a new building or ren ova tion of an exi s ting 
fac i l i ty ,  mu st be ac compa ni ed by a Program of Requi rements ( POR) i f  the 
proj ect i s  a new cons truction project est imated to cost  more than 
$ 2, 0 00, 000 or a renova t i on  pro j ect tha t is est imated to co st more than 
$1 , 000 , 000 . A POR i s  a complex document containing a great deal of 
informa t i on  having s everal purpo ses .  Incl uded among the elements of a 
POR are the foll owing : 

1 .  Int ro duc t i on  
2 .  Agenc y Orga ni zati on and Opera t i on  
3 .  Space and Occupancy Summary 
4. Spa ce Sche dul e 
5 .  Staffing Summary 
6. Archi tectura l Req uirements 
7 .  Struc t ural Requi rements 
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8 .  Elec tri cal Requi rements 
9 .  Mechani cal Requirements 

1 0 .  Safety and Se curity  Requirements 
1 1 .  Miscellaneous Fac tors 
1 2 . Exe cut ive Summary 

In addi ti on to provi ding a nar ra t ive descript i on  of the proj ect , 
the POR provides a descri pti on of the agency program el ements to  be 
ac commo da t ed and a just ifi ca ti on  for the pro j ect . The space schedul e 
indi cates how much net a ssi gnable area i s  to be provided for each 
orga ni zat i onal ent i ty .  The space schedul e or d irect ive is  usually very 
detai led and , in combination wi th the s taffing summary ,  shows all 
program occupi ed space and personnel . The space and occupa ncy summary 
provides agency management , the Publi c Heal th Servi ce , the Department 
of Heal th and Huma n Servi ces , the Of fi ce of Management and Budge t ,  and 
the Congress a good idea of the s ize of the facil it y .  

It ems six th rough eleven prov i de wha t  i s  known a s  ge neral design 
crit eri a . Thi s  part of POR lays out for the designer the general 
des ires of the agency regarding s i ting of the building ,  s ome gu i del ines 
re gard ing floor loading , use of demountabl e parti ti ons , and some 
genera l gui delines on the des i gn  of mecha ni cal  and elect r i ca l  sys t ems . 

In addi tion to the informa tion devel oped und er general desi gn 
cri teri a ,  a POR may al so incl ude spe ci fi c  design cri ter i a .  Thi s 
section of the POR provides informa ti on for a given type of space , 
incl uding electri ca l  requirements , l ight ing , pi umbing , s urfa ce 
fini shes , HVAC requirements , etc . This informa ti on i s  usual l y  
augment ed during design by direct int eract i on  be twe en the design team 
and the us ers . 

A co st est imat e  for the proj ect may al so be provi ded and shown in 
current doll ars and then escalated to the mid point of constructi on .  A 
pro j ected schedul e for design and construct i on  i s  al so incl uded in 
most  POR documents . 

Us es of the POR 

In addi tion t o  providing agency management wi th informa t i on about 
a given pro j ect , the POR provi des a deta il ed descript ion of wha t is 
needed , why i t  i s  needed , how much it will cost , and how long i t  shoul d 
take to des ign and bui l d .  The POR a l s o  provi des a suffi ci ent l evel of 
de tail so that i t  can be used a s  a ba s i s  for fee ne gotia tion be tween 
the agency and profe s si onal archi tect /engineers . Dur ing the course of 
d evel oping a POR, the peopl e repres ent ing the organ i za ti onal elements 
to be housed in the new or renovated spa ce are forced to confront and 
d evelop answers for many ques t i ons they woul d o therwise not be 
concerned wi th  unt il much l ater in the bui lding proces s . By having to 
deal wi th some ra ther complex issues e arly on , the us ers gain use ful 
in sights into  the des ign proce ss and the l imi ts tha t must be pl aced 
upon the ir des ires so that the space to be provided is af fordable . 
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Desi gn  Phase 

During the design pha se , a triangul ar re lat i onship among the 
desi gner, the agency ' s  project manager , and the agency ' s  program s taff 
(user ) i s  deve lope d  to permi t direct int erface be tween the designer and 
us ers wi th the agency projec t manager acting as  a control l er to keep 
the pro j ect on schedul e ,  wi thin original pro ject scope , a nd  w.:l thin 
budget . 

Of ten , the agency pro j ect manager wi ll fo llow a proj ect  from 
incepti on through desi gn and construction to bene fi cial occupancy . 

Obs ervat ions 

The process described here work s  reasonably wel l ,  except that i ts 
s ucces s o.r fa i lure is totally dependent upon ge tting Congres s i onal 
appropria ti ons .  It frequentl y happens that s everal years of work tha t 
have gone into the prepara t ion of a POR wi ll come to naught be cause of 
fund ing l imi ta t i ons . 
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APPENDIX 2 

TABLE OF PRELIMINARY PLANNING/ PROGRAMMING ACTIVI TIES 
IN SELECTED FEDERAL AGENCIES 

In 1982 a standing commi ttee of the Federal Const ruc tion Counci l  
i s sued a report , "Prel iminary Planning for Construction Projec ts . "* 
The report contained a tabl e describing prel iminary pl anni ng and 
programming act ivi ties of selected federal agencies . One of the first 
tasks und ertaken by present Commi ttee on Improving Prel iminary 
Planni ng/Programming in the Building Del ivery cycle wa s to aak federal 
l iai s on  repre sentat ive s to updat e  thi s table .  Present ed here are th ree 
updated tables and ,  in the case of the Department of Energy , one new 
chart .  

*Thi s report can be found in the Federal Const ruc tion Council ' s  
Transacti ons of the Federal Construction Counci l  for 1 980 - 1 981 , 
Na t i onal Aca demy Pre s s ,  Wa shing ton , D . C . , 1982 .  
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DEPAR1'MEN'l' OF 111! NAVY 

Phases of 
the Pl aonins 
Ef fort 

Responsibl e  Docu•ents Pur po se  of Scope or Content % of 
Oraan i za t i on Developed Docu.ents of the Documents Notes Desi gn  

Pl aoning Phase : 

Requi reMnts 
Devel o.-aent 

Exi s t i ng 
Cond i tions 
and Ass e ts 
Analys is 

Plan 
DeveloJDent 

Local 
Cc.und 

HAVFAC 
Engineering 
Fi el d  
Divi s i on  
( EFD) 

NAVFAC EFD/ 
lo cal 
Co11aa nd 
Ass i s ts 

Pro j ect Local 
Just i fi ca t i on Command 

Ent ered in 
Aut 011at ed 
Data Ba se 

Ent ered 
into Au to-
u t ed Da ta 
Ba se and 
Exi st ing 
Cond i tions 
Map 

Fac i l i t ies 
Requi rement 
Pl an and 
Ma st er Plan 

Pre l imnary 
DD Form 
1 391 

Establ i shes 
Fac i l i t y  
Needs 

Ident i fi es 
and analyzes 
e:d st ing con
di t1 ODS and 
fac i l i t i es 

Puts in 
document form , 
pl ans for 
Cha in of 
Co.aand revi ew 
and use 

Pro j ect 
d escri ption and 
just i fi ca t i on  

" for Cha in 
of Co-.nd 
revi ew and 
va l idat i on  

Li sts requi red faci l 
i ti es bas ed on m i s
s i on and workload 

Us es Navy Crit eria 
found in NAVFAC P-80 
or special anal ys i s  

Li s ts fac i U  t i es 
inventory incl ud ing 
square feet , current 
use , user and cond i t i on  

Establ ishes ezi s t ing 
land use plan and 
pl an to acqui re new , 
use ezi s t ing ,  and 
dis po se of surpl us 
faci l i t i es and land 

Pl ans 
Approved 
by Chi ef 
of Naval 
Opera t i ons 

1 00% of 
project 

How 
Fund ed 

Opera t i ons 
a nd 
Maint ena nce 

O&M 

O&M 

O&M 
i nd i vi dual 
pl anning 

O&M 

VI 
N 
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DEPAR1MENT OF THE NAVY ( cont inu ed ) 

Phases of 
the Pl amdng 
Ef fort 

Budae t Phase : 

De ta i l ed 
Proj ec t 
Just ifi ca t i on  

Budget 
Sublli s si QD  

Desil!! Pha se : 

Pro j ect 
Scopins 

Pro j ect 
En&ine erins 
DocuMnta t i on  

Final 
Drawings & 
Specifi ca t i ons 

Responsib l e  Documents Pur po se of Scope or Content % of 
Oraan i za t i on Devel oped Docu.en ts of the Documents No t es Des ign 

Loca l DD Form Pro j ect Descrip- Pro j ect d esc ript i on ,  co sts 1 00% of 
co ... nd 1 391 and t i on Cost & Scope just i fi ca t i on and a l l  i nd i vidual 

Fac i l i ty Refinement for fe deral ly req u'i red stat e- proj ect 
Study Budget Revi ew mente on envi ro011ent , pl anning 

ha nd i capped acce s s , e t c .  

Chi ef of DD Form Just i fi ca t i on of 1 00% of in-

How 
Funded 

O&H 

O&H 
Naval 1 391 pro j ect to the d ivi dual pro-
Opera t i ons Consress jec t pl annins 

NAVFAC EFD Design Outl ining basi c Set direc t i on  for D-1 5 Pl anni ng 
Scope tec:tm.i cal and desi gner Project and 
Defini t i on  fu nc t i onal fac i l- Design Design 

i t y  requi re•en ts Funds 

NAVFAC EFD/ 35% Refinement of Final Budge t 35 Pl aDDi ng 
A&E drawins cost and scope Submi ssion and Project and 

( Const rue- before sub•i t Deve l opment of De s ign De s i gn 
t i on )  to Congress tec:tm.i cal des i gn  Funds 

NAVFAC EFD/ 1 0 0% Const rue- Const ruc t i on  Compl et e Con st ruc t i on 1 00 Pl anning 
A&E t i on Drawings bid do cu.ents Drawings & Speci fi ca t i ons Projec t and 

& Spe cs De s i gn Design 
Funds 

VI 
w 
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DEPAll'lMENT OF THE NAVY (cont iDUed ) 

Phases of 
the Pl aDDing Responsibl e  Docu�ts Pur po se of Scope or Content I of 
Ef fort Orpn i za U on Developed Docu.ent:l!_ _ ____ c�L!he DocUIIents Notes Design 

Construc t i on  Pha se : 

Pro j ect 
Construc t i on 
Mi l i tary 

Po st  Revi ew :  

Po st 
Occupancy 
Evalua t i on  
( POE) 

NAVFAC EFD "As-bui lts " 

NAVFACENGCOMHQ POE Report 
on Post 
Oc cupancy 

To deterlline sui ta
bi l i t y  of previous 
desi gn ;  l es sons 
to be leamed ; 
( rev i s i on s  to fa 
c i l i t y  planning , 
design cr1 ted a 
guidel ines , and 
acqu i s i t i on  sys t em 
a s  a whole ) 

Record copy 
incl ud i ng fi eld 

lessons 1 earned ; 
recommenda t i ons for 
cor rect i on of defi 
ci enci es not ed in 
the cur rent proj ect 
and for fu t ure 
appl i es  t i ona . 

Final 
Const ruc
t i on  

Post 
Con s t ruc
t i on Pha se 

How 
Funded 

Construc
t i on 

O&M 

\II 
""' 
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DEPAR'lMENT OF THE ARMY 

Phases of 
the Pl aDDins Responsib l e  Documents Pur po se of Scope or Cont ent % of 
Ef fort OrS!n i zation Develo2!d Doc011ents of the DocWients No t es Des iS!!* 

Phase I :  Instal l  a- Pha se I To obta in Outl ine of pro j ect require- Pro j ec t  NI 
U on Com- Project preUainary aen ts and source da ta , Devel opment 
u Dd er Deve l opment approval of func t i onal fl ow d i agrams , Brochure i s  

Brochure the projec t del inea t i on of fac i l i ty per- us ed to 
formance , space requi rements , prepare DD 
securi t y  requi remen ts , et c .  Fora 1 391 

DD Form To obtain Budge t co st estiaate pl us Ba sed on NI 
1 391 prel iminary bri ef descri p t i on of the Projec t 
( Pro j ect approval of pro j ect Deve lopaen t  
Da ta Sheet ) the projec t  Brochure 

Phase II : 

( thd ertaken Corps of Pha se I I  To establ ish Func t i onal req ui re- NI 
1f projec t Engine ers Project cri t eri a for the menta froa Phase I 
i s  approved )  Fi eld Deve l opment pro j ect for Brochure pl us 

Of fi ces Brochure d es i gn  of fi ce deta i l ed crit eria 
( e i ther priva t e  aud t echni ca l co st 
AE or Corps of gui dance 
Engi neering Of fi ce 

Rev i s ed DD To provi de Budge t req uest , bri ef descrip- NI 
Form 1 391 just !  fi ca t i on t i on of the projec t ,  justi fi -

for the pro j ect at i on ,  economi c anal y s i s  

Concept Private AE Des i gn  To provide a firm Drawings and 35 
Design or Corps Concept basis final engi neering da ta 

Des i gn  des i gn  and for 
Of fi ce s ubsta nt iat ing 

cost estima t es 

* % of Design me ans percent of overal l effo r t  represent ed by the document refer red to . NI means not ind i ca t ed . 

How 
Funded 

Opera t ing 
Funds 

Operat ing 
Funds 

Mi l i tary \II 
\II 

Cons t rue -
t i on Amy 
Fun ds 

Operat ing 
Funds 

Mi l i tary 
Const rue-
U on Army 
Funds 
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DEPAll'lMENT OF ENPli.GY 

Phases of 
the Pl aoning Reaponai- Documents Pur po se of Scope or Content % of How 
Ef fort ble Og . Develol!!d Documents of the Documents No t es De&il!! Funded 

1 .  Si te Speci al Si te selecti on  Res earch a nd  Li sts of var i ou s  po - Teams usua l ly 0 Opera t ing 
Selection s i t e  study , envi ron- documentat i on for t ential si t es ,  the i r  incl ude bo th 
(Ma jor sel ec t i on menta l i 11p11c t  a 1  t ing decision s  a t t ributes a nd  fi e ld and head-
projec ts tea�� a aseaent / reco•enda t i ona quart ers DOE 
only )  sta t ement order 4 300. 1 3  

2 .  S i t e Insta l - S i t e  Short and long Conta ins : s i t e  gen- Upda t ed  annual l y  0 Opera t ing 
Deve l op- l at i on/ Deve l �ent range pl ana for eral info rma t i on ;  DO E  order 
ment DOE Field Plan ( SDP) fUt ure d evelo,.ent ezi at ing condi t i ons 4320 . 1 A .  NOTE : 

Of fi ce and ut i l iz a t i on  a uaaary ; pl anning moat DOE insta l -
of the e d s t i ng ana l ys i s ;  IDS & t er l a t ions are 
fac i l i ties pl an (1 5-20 years ) ;  operat ed by 

5 year plan opera t ing 
cont ractors 

3. Conceptua l Instal- Conceptual Project scope , Concept desi gn ,  Same A&E aay 5-1 5 Opera t ing 
"" 
0\ 

Design l at i on  De s i gn  feaaibi l i t y ,  co st and schedul e, not always be of 
and A&E Re port ( CIIt) coat and jus t i - compl iance wi th us ed for final tota l 

fi cs t i on  SDP, EIA, o r  EIS des ign , DOE 
ord er 6410 . 1  

4 .  Projec t DOE fi eld Cs nd i da t e  pro- Projec t selec- Project scope and DOE projec ts Opera t ing 
Program- of fi ces j ect Hats t i on  and pro- budae tary in for- are usual l y  
aing and head- ( pri orl U z ed ) ; gra11111ing ; pro- lDS t i on funded on a 

quar ters shor t form pro- j ect val ida t i on  IIUl t i year basi s ; 
ject da ta shee t s ;  DO E  ord er 51 00 ,  
schedul e 4 4  pro- budge t manual 
ject da ta shee ts DOE order 64a l 

5 .  Pro j ect Instal- Pro j ect Provi des the desi gner Pro j ect design Normal ly 35 Opera t ing 
Desi gn l a t i on  Des i gn  wi th a deta i l ed se t cri t eria docu- pre pared 
Cri teri a DOE Fi eld Cri ter i a  o f  requi rements , menta , copi es of whi l e  

Offi ce Package a l l ows be t t er und er- standards and awa i t ing 
sta nd ing of pro j ect gu i des lDS t erial fUnding and 
and desi gn requ i re- fro• the em be fore s t ar t  
menta ; shor tens of preHai -
learning curve for nary ( Ti t le 
the A&E I )  d esign 
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DEPAlllMENT OF ENJ!llGY (cont inued ) 

Phases of 
the Pl aDDing Responsib l e  Docu��ents Pur po se of Scope or Content % of How 
Ef fort Orl!!n i za t i on Deve l o ped Documen ts of the Do cUllen ts Notes Des il!! Funded 

6 .  Pro j ec t  Instal- Proj ect Management of Defi nes ID8nagement Req ui red for Ope ra t ing 
Mansgaent l a t i on/DOE lDBnsgaent project schedul e ,  authori t i es ,  res pon- MSA' s and ID8 j or ini t i a l l y ,  
Pl anning Fi eld pl an , pro- co st and t echni ca l  s1b1 1 1  t i es a nd  proj ect s (over pl ant and 

Offi ce jec t char t er ,  m i l e s t ones ; s e ts requi red act i ons and 15 mi l l i on) DOE capi tal 
proj ect pl an basel ines reports 5700 seri es equipment 

l a t er 

7 .  Pre- Inatal- Ti tle I Al l ows revi ew of Eval ua t ion of des i gn Incl udes a 1 5-30 Plant and 
l ildnary l a t i on/DOE Design scope , economy , alt erna t ives , a ny prel i lDinary ca pi ta l 
Des i gn  Fi eld Suaaary des i gn  cri t eri a , refinement of des i gn  safet y anal ys i s  equi pment 

Of fi ce , co st , s afe t y ,  cri ter i a ,  outl in e report i f  not 
A&E envi ronmental speci fi ca t i ons , accompl i shed 

i ��p��ct , pri or to ac cura t e  co st w1 th Clll 
compl e t i on of estimates ,  drawings 
des ign 

VI 
8 .  Defini- OOE fi eld T1 U e  I I  To prov i de bi d Final pl ans and Incl udes 1 0 0  Pl ant a nd  ..... 

t ive of fi ce/ desi gn and construc t i on speci fi ca t i ons , ident i fi ca t i on  ca pi tal 
Design in st a l l a- cont rac t documents deta i l ed co st of t est pl an eq uip�en t  

t i on and do cumen ts estima t es , safety , and pemi t 
A&E he al th ,  a nd  envi ron- requi rements 

mental anal yses . 

9 .  Cons t rue- DOE Fi eld As buil t  Cons t ruc t i on Desi gn drawings and Final Pl ant and 
t i cm  Of fi ce or drawings a dmini s t ra t f  em fi eld cha nge s const ruc t i on ca p! ta l 

Install a t i on and admini - and des i gn  equi pment 
and Con- st ra t ive d ocumenta t i on 
s t ruc t i on do c'UIIenta-
Cont rac tor U on  

1 0 .  Te st & DOE Fi eld Const ruct i on  Ensure compl iance Eva l uat i on ,  real Incl udes Opera t ing 
Eval ua - Of fi ce /In- compl et i on wi th plans and property inventory resul ts of 
U cm ,  stal l at i on repor t ,  in- s pe cs ; fe edback inpu t ,  l es s ons opera t i onal 
C�i - spec t i on to pol i cy and le arned , project checkou t  
ssi oning documents procedures and management his tory , 

fut ure s imil ar ins pe c t i on compl e t i on s  
proj ects 
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DEPARlMENT OF S TATE 

Phases of 
the Pl anning Responsibl e  Documents Pur po se of Scope or Content % of How 
Ef fort Oraan i za t i on Developed Documents of the Documents Notes _ _ _Des i gn  Funded 

Earl y 
Planning 

Si te 
Vi si t /  
Feasibi l i ty 
Study 

Prel iminary 
Design 

FBO t e811 com
posed of an 
area Opera t i ons 
Offi c er and 
proj ect 
archi tect 

AE, Pro j ect 
Archi tect 

AE ,  project 
arch! teet 

Draf t  Per
sonnel and 
Func t i onal 
S pace Pro
grams and 
Budget 
Teat i.,ny 

Tri p 
Report 

Plana , 
El eva t i  ons , 
Se c t i ons 

To eati • t e  
s i z e  & coat and 
ob ta in Congres
s i ona l  approva l  
to proceed 

To assemble 
informa t i on 

To show 
general 
int ent 

Space program baaed 
on us er documenta t i on ;  
a nd  est i ma t e  budge t 

Si te invest iga t i on , 
local zoning and 
bui ld ing regul at i ons , 

Pre l i lldnary 
pl anning and 
final d esign 

local bui l d ing me thods , are a lmost 
ava i l able const ruc t i on always per-
mat erial s ,  and suppl y formed by the 
and storage ca pa bi l i - same AE fi rm 
t i es for mat eri al s 

Prel iminary des i gn  Aes theti cs 
s ubmi t t ed approval given 

by non-govern-
ment pa nel ; 
func t i onal ap-
proval by Dept . 

5 

1 00 

Ope rat ing 
Funds 

Congrea-
sional 
appropria-
U on  

Congres-
s i onal 
appropri -
aU on 

"" 
Q) 
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APPENDI X  3 

OPPORTUNITIES FOR IMPROVING PROGRAMMING/ PLANNING 
PROCES S FOR DELIVERY AND US E  OF BUi lDINGS 

THE NATIONAL BUREAU OF STANDARDS EXPERIENCE 
Re ece Achenbach 

In 1969 the Department of Housing and Urban Devel opment contract ed 
wi th the Na t i onal Bureau of Standards to  provi de a set of performance 
crit eri a for four types of res idential struct ures ranging from single
fa mi ly detached to mul ti-fami ly , hi gh-ri s e  st ructures .  Thi s effort wa s  
a part of Operation Breakth rough in whi ch a number of building · 
designers and cont ractors were sel ect ed to bui l d  innovat ive bui ld ings 
util izing and c omplying wi th the performance cri t eria prepared by NBS . 
The performance cri teri a covered 12  different bui lding elements and the 
at tributes of structural s ervi ceabi li ty and safety , fire safety , 
heal th ,  i lluminat i on ,  acoust ics , indoor envi ronment , durabi l i t y ,  and 
spatial arrangement for each el ement , whenever appli cabl e .  

The performa nce documents set forth performance requi rements in 
narrat ive form , crit eri a for acceptance , a t est me thod for det ermining 
compl iance and a ra tional e for the requi rements present ed for each of 
the aprroximately 100 requirements . 

A s el ected team of expe rts from several federal agenci es i dent ifi ed 
21 contract ors from more than 100 proposed parti ci pants in the program . 
Each cont rac tor wa s  to build  a group of resident ial uni ts (1 0 to 10 0) 
of the desi gn described in the proposal to comply wi th the appropria te 
set of performance cri teri a .  

A l arge team of Na t i onal Bureau of Sta ndards ( NBS ) bui lding 
research s pe ci al i s ts pre pared the performance documents . A smal l er 
team moni tored the cont ra ctors ' work at two or more st eps during con
s truction to compare a s-bui l t  construction wi th the int ent of per
formance cri teri a .  Laboratory mock-ups of a number of innovat ive 
components were laborat ory tested to det ermine compliance . 

It wa s  found tha t a large number of i tems were not in compl iance 
wi th the performance crit eria at  each of thes e revi ew peri ods . The 
cont ra c tors were advi sed of the se devi ati ons and urge d  to make 
modi fi cations . 

The diffi cul ty for the cont ractors in meet ing the performance 
crit eria in so many details  engend ered strong negat ive a tt i tudes toward 
the performa nce cri teri a on the part of the pa r t i cular cont rac tors and 
the building industry . 

A t eam of l abora tory spe ci al ists  from NBS wa s sent out to make an 
overall det ermination of compl iance of one cont ractor ' s  buildings aft er 
compl eti on .  A l ong l ist  of devi at i ons wa s  ident i£1 ed and recorded . 
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At thi s point the sponsor , the Department of Hous ing and Urban 
Deve lopment ( HUD) , deci ded to make no fur ther fi eld inspe ct i ons and to 
hasten occupancy of all of the projec ts be cause of an approaching 
Pres ident ial elect ion.  It � s  ant ici pa t ed tha t the succes s or fa ilure 
of the Operation Breakthrough ef fort as  a whole might be an i s sue in 
the po l i t ica l campa ign . 

Al though more tha n 7 0  innova t i ons in bui lding ma t eri al s , com
ponents , and a ss embly procedures were d evel oped during Opera t i on 
Breakth rough , the program wa s considered a fa i lure by the bui ld ing 
industry be cause the fed eral government ha d requi red cont ractors t o  
meet a n  exces sive ly long a nd  detai l ed l is t  of performance cri teri a ,  
many of whi ch were n ew  t o  the building industry .  Some part of the 
indust ry op po si t ion to the program re sul t ed from the fac t  tha t the 
building industry ha d very l i t t l e  part in  the draft ing of the 
performance cri teri a .  

A much more succe s sful joint ef fort be tween the publ ic and priva t e  
sect ors o f  the building industry comprised the devel opment of Crit eria 
for Energy Conserva t ion in Bui ldings beginning in 1973.  The Na t i onal 
Conference of States on Bui lding Codes and Standards request ed NBS to  
prepare a document on Cri teri a for Energy Conserva t i on  in Bui ldings 
wi th the int ention that i t  be d evel oped a s  a nati onal standard . A team 
of spe ci al i st s  from the NBS Cent er for Bui lding Technol ogy suppl ement ed 
by a smal l er number of representat ives of private sec t or building 
orga nizat i ons drafted a cri teri a document whi ch wa s  then submi tted to 
an indust ry-wide revi ew . A poli cy decision by NBS wa s made early in 
1 9 74 to  tra nsfer the NBS cri teria document to the Ameri can  Soc i et y  of 
Heating , Refri gera t i ng  and Ai r-Cond i tioning Engine ers (ASHRAE) for 
promulga t ion as a nat i onal standard . AS HRAE appo inted several com
mi t t ees cons i s t i ng  of public  and private sec t or experts and total ing 
more than 100 pers ons to revi ew and revi s e  the document as needed for 
approval by ASHRAE for promulga t i on .  Some add i t i ons and changes were 
made by the commi t tee af ter whi ch the document wa s  is sued as an ASHRAE 
s tandard in the fal l  of 1 9 7 5 .  

Analys is a nd  revi sion of the AS HRAE standard cont inued af ter 19 7 5 ,  
and i t  was promulgated a s  a na t i onal standard (Ameri can Na tional 
Standards Inst i tute--ANS I )  in 1 980.  

During the peri od betwe en 1975 and 1980 a ma jori ty of the sta tes 
adopt ed the ASHRAE standard , ei ther a s  a complete document or wi th 
l imi ted revi s ions as requirements for sta t e  bui ld ings . Revi s i on  of the 
1 980  na ti onal standard ha s cont inued to augment the pot ential energy 
s avings in buildings made po ssibl e by i mproved building technology.  

In 1 9 76 the fed eral  government passed a l aw requiring that buil ding 
energy performance standards be prepared for po ssib l e  mandat ory use on 
a na t i onal scale .  The t ime peri od for preparation wa s three ye ars . 
During thi s peri od the Depa r t ment of Energy cont rac ted wi th the 
Ameri can Insti tute  of Archi tects  to survey the s tate of the art in 
energy conserva t i on  in several cl as ses of buildings tha t were designed 
for energy savings . These da ta were to  be compared wi th the proposed 
l eve l s  of energy savings in the draft federal standards . During thi s 
proces s the building desi gn and construction industri es devel oped 
st rong op po si ti on to the propo sed federal standards . The dra f t  federal 
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standards were wi thdrawn for general use in 1 980 and made appli cabl e 
only to federal const ruct i on .  Here aga in ,  the indu st ry oppo sed being 
d i rect ed by the fed eral government to meet government -draft ed cri t eria 
for performa nc e .  

The ANS I  sta ndard,  produced by joint  public/priva te sector ef for t ,  
has been re garded a s  a pre ferred al t ernat ive t o  federal standards and 
ha s cont inued to be wi dely used in the sta tes . Thi s program ind i ca t ed 
that cri t eria or guidel ines for the des i gn  and construc tion genera t ed 
j ointly by public/priva te sector repres enta t ives wa s  much more l ikely 
to be accepted and used be caus e they were more respons ive to the 
int erests of both the suppl iers and users of buildings . 

Other rese arch , devel opment , and demonstra t i on projects have been 
carri ed out by NBS for priva te sector orga ni zati ons or federal agenci es 
wi th varying degrees of success .  Some of these are bri e fly  described 
a s  fo llows : 

• The Na t i onal As sociat i on  of Homebui lders sponsored research at 
NBS on reduced s iz e  rent ing for 1 ,  1-1 / 2 ,  and 2-s t ory build ings us ing 
pl ast i c  pi pe and fi t t ings . It wa s  fo und tha t small er pi pe sizes than 
had been required by exi s t i ng  codes sat i sfi ed the performance require
ments for these  types of resi dences . Modifi ca t i ons to the bui lding 
codes were prepared and moved through the promul gation procedures . 
About 10 years elaps ed betwe en the ini tiat i on  of the program and code 
acceptance . 

• The General Servi ces Administra t ion approved the const ruct i on  
i n  about 1972 of a demonstra t i on of fi ce building of medi um he i ght in 
Ma nche st er , New Hampshire .  The bui lding envelope , the heating and air
condi tioning syst ems , the li ght ing syst ems , and the fene stra tion were 
d esigned to demonst ra t e  the po ssibi l i ty of at ta ining an annual energy 
usage l evel of 55 , 000  Btu per square foot of floor area per year . NBS 
des igned the data col l ect i on sys t em and co ll ected data for several 
ye ars . The ini tial en ergy use was abou t 60 percent above the goal 
ma inly be cause of exces sive by -pa ss of out door air around the wa l l  
insula tion where the sup ports for the marble ext eri or cladd ing 
penetra ted the insulation ,  a nd  be cause he at pumps in zones near each 
o ther were s imul taneousl y  heat ing and cool ing the occupi ed s pa ce .  
Af ter a number of modifi ca ti on s  the goal of 5 5 , 000 Btu pe r  square fo ot 
per ye ar was a t t ained . 

• HUD and DOE sponsored the demonst ra t i on  of a total energy sys t em 
for sup plying heat ing ,  cool ing , hot wa t er and elec tri city  to one of the 
Breakth rough developments in Jersey Ci ty con sist ing of four separated 
hi gh-rise buildings and utilizing diesel-powered engine genera t ors . 
Thi s pro ject succe ssfully demonst ra ted the l eve l  of economi c vi abi l i t y ,  
reli abil i ty ,  energy cons erva tion potential , and control sys t em probl ems 
in thi s t ype of central util i ty sys tem during s everal  years of measured 
performance by NBS s taff . 

These exampl es reve al the po tent ial for int ro ducing innovat i ons in 
building desi gn,  the need for care ful ly moni t oring labora t ory and fi el d 
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performa nce , th e  signi fi cant po ssibi l i t y  of unsat isfac tory resul t s , and 
the s trong need for collabora tion between the publi c  and private  
s ectors in  developing performa nce cri teri a or sta ndards for bui ld ings . 
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APPENDIX 4 

VALUE ENGINERUNG : WHAT EFFECTS ON PROGRAMMING? 

Rachel James 

Value engineering is an orga ni z ed effort directed at analyz ing the 
func tion of cons truction ,  equi pment and supplies  for the purpos e of 
achi eving the required fu nc t i ons at a reduced l ife cycl e cost wi thout 
loss of or compromising quality , aes theti cs , or opera tion and 
ma int enance ca pa bi li ty.  It ' s  done th rough : ( 1 ) s el ect ing high co st 
area s to study , ( 2) det ermining the basi c func tion of the i t em ,  ( 3) 
"bra instorming " the probl em and developing al t ernat ive ways of 
performing the requi red functi on ,  and ( 4) selecting the best  poss ible 
a l ternative s to  perform the required func t i on  at lowest l ife -cy cl e 
cost . 

Li fe-cycl e  co st ing is the sys t ema t i c  evalua t i on  of alt ernat e 
desi gns and compari sons of the i r  project ed total construction ,  
ma int enance ,  a nd  opera t ion co sts over the economi c life of the 
building . The most economi cal building is one that i s  desi gned for 
the l owest l ife-cycl e cost --not just the lowest ini tial co st . 

The l i fe cy cle of a faci lity  can be d ivided int o four phases : 
(1 ) d eve lopment , ( 2) d esign , ( 3) construc t i on ,  a nd ( 4) opera t i on  and 
maint enance . For value engine ering t o  be most effect ive , i t  is 
es sent ial tha t i t  begin when the pro j ect i s  st ill  "a gl eam in the 
eye , " in the d evel opmental phase of prel iminary planning /prograuming . 
It i s  thi s pha se that  provi des the ini tial parameters for the des ign 
phas e .  During these two phases of a project the magni tude of the 
t o tal  opera t i on  and ma int enance co st is  determined . 

Predominance of ini tial cost as a crit eri a for det ermining building 
design general ly re s ul t s  in inadequat e recogni t i on  of opera t i on and 
maint enance cos ts . In the des i gn-t o-cost concept , whi ch generally 
prevail s  th roughout the fe dera l sector , the goal should be to achi eve 
the best balance between l i fe-cy cle cost , acceptabl e performance , and 
sche dul e . For every propo sed faci l i t y ,  there are certa in minimum 
performance standards that must be achi eved and maximum cost ceil ings . 
These  l imi ts act to fi x the ra nge of design solut i ons that are 
acceptabl e .  

The final st ep in the deve lopment pha se is  to define the require
ments and constraints tha t the faci li ties must meet . Thes e requi re
ments are deve lope d from an analys is  of the user ' s  needs and are 
expressed quanti t ively .  A set of al t ernat e s  that sat i sfy the requi re
ments are sel ect ed for analys is  and screening . Thi s proces s  is  
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it erat ive unti l  the final requi rements are d eveloped and become an 
ac t ive fa c tor in the si te sel ect ion process for the fac i l i ty .  It  is  
in the e arly d evel opmental phases  tha t appli ed crea t ivity  oft en has 
the greatest  effe ct on pro j ect co st s . 

Upon select ion of the si t e ,  a n  anal ys is of s i te deve lopment al t er
nat ives in whi ch comparat ive s i t e  organi za t i ons are d evel oped equi tabl y  
for evalua t i on shoul d be undertaken . On e  •ans of evaluat ion and 
compari son is a ma t rix  util i z i ng  facilit y charact eri sti cs defined in 
usual uni ts of •asure and co sts , and func ti ons to be sat isfi ed wi th 
orsanizati onal occupants ali gned to each functi on .  Each s i t e  orsan i za
tion alt ernat ive concept ha s different quant i ta t ive requi rements  wi th 
respect to  d i s t ribution of utili t i es , roa ds , and o ther charact eri s ti cs 
that af fe ct co st . Costs al one are not the sol e fac tor for recommenda
tions of the opt imum si te orsani za t i on .  Traf fi c pa t t erns , long-range 
d eve lopment opportuni t i es , and aesthe tics may have over ri ding l ife
cy cle impac ts . 

The concept design stage of the bui lding is  where va lue engineering 
can general l y  be appl i ed most  effect ively to maximize savings and 
reduce impl e.nt a t i on co sts . It  is the pha se tha t is  mo st conduc ive 
to creat ivi ty , and a full team effort wi th mi xed d i sci pl ines . 

Value engineering sho ul d  be an integral part of the design cycl e 
and appl i ed e arl y in the des i gn  phase to each project wi th a savings 
po tent ial , regardl ess of pro j ect co st . It  should be ini tiat ed in the 
d evel opment phase--prel iminary planning /programming--and used through
out the l i fe cycl e of the pro j ect . 
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APPENDIX 5 

COMMITTEE MEMBERS ' BIOGRAPHI CAL INFORMATION 

PREISER , 1iOLFGANG F. E . , Ph . D  Profe ssor & Co-Di rector 
Ins t i tute for Envi ronmenta l  Educa tion 
Universi ty  of New Mexi co 
2414 Central S . E. 
Al buquer que ,  NM 8 7106 

WOlfgang F . E.  Preis er is  professor of archi tec t ure and co-direc t or of  
the Inst i tute  for Environmenta l Educa ti on  at the School of  Archi tecture 
and Planning ,  Un iversity  of New Mexi co .  He is  al so a partner and 
dire ctor of re search wi th Archi tectural Re search Cons ul tants , Inc . in 
Albuqu erque , N.M . Dr . Preis er hol ds a Ph . D. in Man-Envi ronment 
Re lat i on s  from Pennsylvania State  Univers i ty ,  as we ll as Ma s t er ' s  
Degrees in Archi tect ure from Virgini a Te ch and the University  of  
Karl sruhe in  Germa ny . Hi s Bache lor ' s  Degree in  Archi tecture is  from 
the Te chni cal Un ivers ity in Vi enna , Austria . Dr . Preiser has ext ens ive 
experi ence re lat ed to the fi elds of po st-occupa ncy evaluat ion and pro
gramming wi th the U . S .  Army Cons truction Engine ering Rese arch Labora
t ory and in priva te  pra c t i ce .  He is the edi tor of Programming for 
Habi tabi l it y  (197 5 ) , Facil i t y  Programming (1978) , and Programming the 
Bui l t  Envi ronment (1 9 85) . The book Post -occupa ncy Evaluat ion i s  
expect ed t o  b e  publ ished i n  1986 . 

ACHENBACH , PAUL REECE 1322 Kur tz Road 
McLean , VA 22101 

Paul R .  Achenbach is a consul tant on energy conserva t i on research and 
moi s t ure probl ems in buildings . He was one of the au thors of the 
Na t i onal Program Pl an on the Thermal Performa nce of Building Enve lope s 
and Mat erials issued by the De partment of Energy ( DOE) and the edi t or 
of the second edi tion of tha t pl an. He ha s been an advisor to DOE on 
programs for building mat erials rese arch and to  the Congress i ona l  Hous e 
Sc i ence and Te chnology Commi ttee in formul at ing a l egi slat ive energy 
cons erva t i on program for 1984.  He wa s an act ive parti ci pant in the 
forma t ion of the Bui lding Thermal Enve lope Coordinating Counci l  at the 
Nationa l  Insti tut e for Building Sci ences . He has been act ive in fi eld 
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asses sment of moi s t ure probl ems in hous ing i n  humid cl imat es , and i n  
the evalua t i on of cur rent prac t i ces , guidelines and standards for 
moi s t ure control in buildings . 

He compl eted a 4 D-year career in 1 9 7 9  a s  a research engineer in the 
Cent er for Build ing Technology at the Na t i onal Bureau of Standards 
( NBS ) . In tha t capa city , he has had w1 de expert ence in f1 eld evalua
ti on of whole buildings , bo th occupi ed and unoccupi ed , for compl iance 
wi th performance requi rements . He al so performed in-si tu t ests of the 
performance of me chani cal syst ems in buildings for compl iance wi th 
s pe ci fi ca ti ons .  He wa s  the l eader of a joint NBS -indust ry ta sk group 
in 1 974  that pre pared the re port on Performance Cri t eria for Energy 
Conserva t i on  in Bui ldings tha t became the basis of AS HRAE Sta ndard 9 0. 
He was a member of the int eragency group that select ed the build ing 
designs to be used by the Department of Housing and Ur ban Deve lopment 
in Operation Break through . 

He rece ived the Depar t ment of Commerce ' s  Go ld and Si lver Meda l s  and 
the Edward B . Rosa Award for ou ts tanding achi evement in  the d evelopment 
of engineering standards , a nd  the AS HRAE  F. Paul Anderson Award for 
sci enti fi c  achi evements . 

lllAD , PLEASANT DIE Archi tectural Di agnost ics 
PO Box 320 Sta t i on A 
Ot tawa KIN 8V3 
CANADA 

Pl easant ine Drake is  a pr inc ipa l  of Archi tectural Di agnost ics , Ot tawa , 
and special i zes in building programming , diagnosti cs and evalua tion a s  
we ll as related areas of archi tectura l and man-envi ronment research . 
Her recent work has focused on of fi ce environments and on the role o f  
fu nc ti onal diagnost ics a s  a basi s for the pl anning , programming and 
desi gn of new and exi st ing facil i ti es .  She was part of a team of 
consul tants who worked wi th Archi tectural and Bui lding Sc i ences 
Direct orat e , Publi c Work s Canada in the development and appli ca ti on of 
bui lding diagnost ic  and tota l  bui lding performance asses sment proce
dures . As an associate  professor a t  the Universi ty of Ca l gary , she 
d eve loped and taught gra duat e  cur ri culum in archi tectura l /envi ronmenta l 
programming and evalua t i on .  Ms .  Drake was al so a member of the 
Bui lding Research Board Commi ttee on Bui lding Di agnost ics . 

INT-BOUT, DAN Direc t or of Research 
Krueger Manufa c turing , Inc . 
PO Box 5486 
Tu scon , AZ 85703 

Dan lnt -Hout i s  currently the d i rec t or of rese arch of Krueger Manu
fa cturing in Tucs on ,  Ari z ona .  Involved in the commercial const ruc t i on 
industry for the past 14 years , he i s  an act ive member of ASHRAE, 
s erving as  chairma n  of the Thermal Comfort  and Ind oor Envi ronmenta l  
Calcula t i ons commit t ees . He has parti ci pated in  the Industrial 
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Furni t ure Manufac t urers Association ,  special i z ing in occupant com fort , 
air  diffU si on performance , acoust ics , a nd  light ing . Mr . Int -Hout � s  
involved i n  the GSA Performance Standards ( Peach Book ) ,  and he ha s  been 
involved in a number of const ruc t i on  pro j ects from the des ign stage 
through completion and performance veri fi ca tion stages , includ ing a 
number of fUl l-sca l e  performance mock-ups . 

mllRBLUT, AB.TBOR. T .  Kornblut  & Sokol ove 
5028 Wisconsin Avenue , NW 
Washington , DC 20016 

Arthur T .  Kornblut is  a princi pa l  in the � abing ton , D. C .  l aw fi rm of 
Kornblut & Sokol ove . Mr . Kornblut is a member of the bar in the 
Di stri ct of Columbi a and Ohi o and holds an archi tect ' s l icense from the 
State of Ohi o and an NCARB Certi fi cat e .  He i s  a member of the Ameri can 
Bar As sociat i on  and the Ameri can  Inst i tute of Archi tects . He al so 
s erves on the panel of arbi t rat ors for the Ameri can Arbi t ra t i on 
As ooci at i on . 

Pri a.r t o  ent ering the pra c t i ce of l aw ,  Mr .  Kornbl ut served as the 
admini stra t or of the Department of Professional Practi ce wi th the 
Ameri ca n Inst i tute  of Archi tects in Wa shington .  

Mr . Kornbl ut au thors the Legal  Perspect ives col umn in Archi tect ural 
Re cord and ha s wri t ten numerous art icl es and l ectured extensive ly on 
the legal a spe c t s  of archi tec t ure , engine ering and construc t i on .  He 
i s  on the board of dire ctors of the Const ruc t i on Sc iences Re search 
Founda tion and the Virginia Society of Archi tec t s /AlA. Mr . Kornblu t 
i s  the 1985-86 cha irman of the Ameri can Bar As sociat i on  Forum Commi ttee 
on the Constructi on Industry . 

MARARS ,  ROBERT W. Di rector 
Urban Envi ronmental Research Program 
31 36 Ins ti tute of Soci al Rese arch 
Univers i ty of Mi chi ga n  
Ann Arbor , MI 48106 

Rob ert W. Marana is a professor in  the Col lege of Architec t ure and 
Urban Pl anning at the Univers i ty of Mi chi ga n ,  a res earch sc i ent ist  at 
the Univers i t y ' s  Insti tut e for Soci al Rese arch and a licensed 
archi tect . He is  al so associate dire ctor of the Univers i ty ' s Ph . D .  
program in Urban , Envi ronmental , and Te chnol ogi ca l Planning . Dr . 
Mara na ' res earch fo cu ses on pe opl es ' responses to  envi ronmental 
set t ings ranging from of fi ces and o ther workspsces to re crea tion area s 
and housing for older pe opl e. He is  the re cipi ent of a 1982 Appl ied 
Rese arch Award for Progress ive Archi tect ure , a 1983 award for des i gn  
research exce l l ence from the Nat ional End owment for the Arts , and ha s 
s erved as a member of the Na t i onal Rese arch Council ' s  Commi t tee on 
Buil ding Di agn ost i cs . Hi s cur rent research deal s wi th t echniques for 
building eval uation , l i ght ing quali ty and energy in offi ce bui l d ings , 
and re t irement communi ties .  
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Cha irman of the Board 
Bui lding Programs Int ernat ional 
1166  Avenue of the Ameri ca s  
New York ,  NY 1 0036 

Dougla s Ni chol son , cha irman of the board of Building Programs 
Int ernat i onal , i s al so seni or vi ce presi dent of Cushman & Wakefi eld 
Inc . associated wi th the pro ject d evel opment group act ing a s 
consul tants or managers for d eve lopment of ma j or of fi ce and mixed-use 
complexes such as the Bank of Ameri ca , Sears Tower , and Pe t ro Canada 
in Calgary . Bui lding Programs Int ernat ional is  a consul t ing fi rm 
special i z ing in the d evel opment of long-range real estate and building 
programs for such ma jor commerci al fi rms a s  AMOCO , Ci ti corp , the Worl d 
Bank , and Northwest Mutual Li fe ,  Inc . 

PARSHALL, STEVEN A. Di rector of Res earch 
CRS Sirrine , Inc . 
1 17 7  West Lo op South 
Houston ,  TX 7702 7 

St even Parshall is  a vi ce pres ident at CRS Si rrin e ,  one of the large st  
A/E firms in  the u.s. He i s  head of the rese arch d ivisi on where he 
ha s been re sponsible  for investiga t i on  and publ i ca t i on of adva nced 
ideas in  the building industry at CRSS . Thi s encompasses rese arch and 
inve st isa t ion into  archi tectura l prototype s ,  innova tive modular and 
traditi onal building sys t ems , new te chnol ogy appl i cations and 
s pe cial iz ed fac i l i ty requirements . He ha s authored and co-authored 
numerous arti cles for publi cat i on , as well as spee ches , studies and 
repor ts . Mr . Parshall is  a spe cial i s t  in the Probl em Seek ing method 
of programming , and a ss i sted on the CRS S  book , Problem Seeking : An 
Archi tectural  Programming Primer . He has a l so co-a uthored , wi th 
Willi am Pena , Facilities Evaluati on :  A Practi cal Approach t o Pos t 
Oc cupa ncy Evaluation ,  a mong other CRS S research reports . Mr .  Par shall 
has a dual ma st ers degree in bo th Archi tect ure and Bus iness  
Administra t ion .  He is  a regi s t ered archi tect in  Texa s .  

WHITE ,  EDWARD T. School of Archi tect ure 
Fl ori da A&M Univers ity  
Tall ahassee ,  FL 32307 

Edward T.  Whit e  i s  professor of archi tect ure and co ord i na t or of the 
graduate Archi tectural Programming and Des ign Opt ion in the School of 
Archi tect ure , Fl orida A&M Univers i t y .  He is  a regi st ered archi tect in 
Ari z ona and Fl ori da ,  a nd  has fi fteen years profe s si onal experi ence in 
programming and des i gn  for a wide range of building types , as  wel l a s  
t en  years experi ence in cur ri culum pl anning , course des i gn  and teaching 
in architectural programming . Mr . Whi te  i s  au thor of si x programming
re lated books whi ch are used as  texts in 130 schools in the Uni ted 
States and 21 fore i gn  countri es .  
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He is a me mber of the Ameri ca n  Insti tu te of Archi tects commi ttee 
that completed the e arly conceptual planning ,  data col lec tion and 
orga niz at ional stra tegy for the AlA publ ica t ion :  Archi tect ' s  Gui de to 
Facil it y Programming . He is  au thor of a un ivers ity-based s tudy of 
programming prac t i ce in archi tecture fi rms and fi ve other reports on 
programming and building evalua ti on .  

Mr . Whi te i s  pres entl y serving a s  cl ient -co ordinator of a sta te
funded post-occupancy evalua ti on of the new School of Archi tecture 
building at Fl ori da  A&M a nd  is pl anning a study of building procurement 
and programming practi ces in England and o ther European countri es . 
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