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1 

EXECUTIVE  SU MMARY 

Federa l agenc i e s  have been cri ti ci zed peri odi ca lly by members of 
Congress and other g overn ment offi ci als for excess i ve changes to thei r 
c onstructi on c ontracts . C ongress i s  i nterested for the fol lowi ng  
reasons :  

o C ontra ct modi fi cati ons  are s o le-s ource negoti ated procure­
ments , wh i ch are assumed to  be more costly than competi ti vely b id  
procurements and, therefore, i nherently undesi rab le .  

o Contract modi ficati ons usua lly add t o  the cos t  o f  a c ontract, 
and any a cti on that i ncreases expendi tures i s  vi e wed wi th suspi ci on . 

o C ontract modi fi cati on rates are one of  the fe w ob jecti ve 
cri teri a C ongress has for judgi ng  the effecti veness of agency manage ­
ment .  

o So me members of  C ongress beli e ve that c onstruc ti on agenc i es 
too often accept des i gn work from professi ona l arch i tects and engi ­
neers ( AEs)  that i s  i nc omplete or substandard, and they use the ra te 
of con tract changes  as a measure of  the quali ty of the desi gn work 
performed for the govern ment by AEs . 

Because c ontrac t  modi fi c ati ons have been the subje ct of c lose 
congress i on al scruti ny, federal c onstructi on agenc i es h ave made 
strenu ou s and c ostly efforts to c ontrol  the nu mber of  c hanges on the i r  
pro jects . Recently , however , s o me agenci es ha ve bec ome concerned th at 
efforts to c ontrol changes mi ght have g one too far .  Thi s c on cern has 
been prompted i n  p art by the hi gh cost and c onsi derab le effort 
requ i red to admi n i ster programs to control  c ontract ch anges and i n  
pa rt by c o mplai nts from user organ i za ti ons that the fun cti on al 
performance of new bui ldi ngs has been jeopardi zed by too stri ngen t 
li mi tati ons on contract modi fi cati ons . 

Some agenc i es have noted , ho wever, th at i t  i s  di ffi cult to di s cuss 
government contract mo di fi cati ons  ob jecti vely because of  a dearth of 
i n formati on on the contrac t  c hange rates for n onfedera l projects and 
because of  di fferences i n  the way v ari ous agenc i es record and report 
contract c hanges . Accordi ngly ,  the agenc i es that sponsor the Federal 
C onstructi on C ounc i l asked the Bu i ldi ng  Res earch Board to form a 
commi ttee of knowledge able experts to exp lore these i ssues.  
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The c ommi ttee was formed and conducted i ts study duri ng 1985. I n  
the c ourse of  the s tudy the co mmi ttee rece i ved and analyzed stati stics  
from three federal constructi on agenci es ( the Anmy Corps of Engi neers, 
the Naval Fac i l i ti es Engineer ing  Co mmand, and the Veterans Admi n i stra­
ti on)  on the number and dol la r amount of  modi fi cati ons to thei r con­
struction c ontracts and from the Bureau of  the Census on cost growth 
on n onfederal constructi on projects . 

On the bas i s of i ts study ,  the Commi ttee c oncl uded that:  

o Although it would be unreali sti c and a waste of money to try 
to el i minate all modi ficati on s to federal construc ti on c ontra cts , 
reasonab le effor ts to c ontrol modifi cati ons are ju sti fied and appro­
pri ate .  Two essenti a l  i ngredi ents for an effecti ve c ontrol effort are 
sen si ble criteri a  on what c on sti tu tes an acceptab le contract modi fi ca ­
ti on rate and accurate data on actua l contract modi fi cati ons . 

o Stati stics  on the contract modi fi c ation rate for nonfederal 
pro jec ts would be of great value i n  establi s hi ng c ontract modi fi cati on 
c ri teri a  for federal agenc ies . Usefu l  stati s tics  currently can be 
prov i ded by the Bureau of the Census at very l o w c ost . Wi th some 
additi onal expendi tures ,  the Bureau of the Census could de velop more 
complete stati sti cs. 

o Un iform stati stics on the c ontract modification rates of 
vari ous federa l agenc ies are needed to estab lis h criteri a, to prov i de 
gu i dance on where efforts to control modi fications s hou ld be concen ­
trated , and to judge the effecti venes s of the agency control efforts . 
Currently, several agenc ies c o llect c on tract modific ati on da ta; 
however, the value of  suc h data is limi ted because all agenc i es do not 
c ollect the same type of data . 

Acc ordingly ,  the commi ttee made two rec ommendations :  

1 .  All federal constructi on agen ci es that are requi red ei ther by 
a c ongressi ona l commi ttee or agency policy to collect  and report 
stati sti c s  on c ontract modi fic ati ons shou ld adopt uniform s tandards 
for such sta ti sti cs . As a mini mum, these agenc ies should de velop 
statistics  on the number, d ollar amount, and percentage of or i ginal 
c ontrac t amount of modifi c ation s to thei r c onstructi on contracts and 
the reas ons for the modifi c ations .  To the extent fea s i b le,  the 
follo wi ng  separate breakdowns of the data should be provided:  

o by type of fac ility --u s ing , i f  poss i b le, the categor ies and 
defi ni tions de veloped by the Bureau of the Census for pub lic sec tor 
constructi on ( see Appendi x B) ; 

o by  new constructi on versus repa ir and a lte ration work 
( h owever , operati ng  an d mai ntenance contracts sh ou ld not be inc luded) ;  

o by the ori g i nal doll ar a mount of t he contracts , and grouped i n  
the following categories : less  than $1 milli on , $1 mi llion to $5 
mi llion, $5 mi lli on to $10 mi llion,  and more than $10 million ; 

o by the type of c ontract used ( e . g . , fixed price , unit pri ce,  
c ost re imbursable) ; 

2 

Copyright © National Academy of Sciences. All rights reserved.

Construction Contract Modifications:  Comparing the Experiences of Federal Agencies With Other Owners
http://www.nap.edu/catalog.php?record_id=19229

http://www.nap.edu/catalog.php?record_id=19229


o by the c ontract c lause under wh i c h  the modi fi cati ons were 
executed ; 

o by whether the modi fi c ati ons were p lanned and anti c i pated 
( e . g . , to in i ti ate a new phase o f  a planned mul ti phase project or to 
e xerc ise an opti on i n  a c ontract) or unplanned . 

I n  prepari n g  stati stic s on the reasons  for modi fi cati ons ,  for 
comp aris on purposes agenc i es should use the fi ve broad categories  of 
reas ons that the commi ttee adopted ( i . e . , desi gn defi c i enc i es,  
c ri teria c hanges,  unforeseen c ondi ti ons,  changes in  scope, and  
other ) . For the i r  own purp ose, agenc ies c an use subcategori es l i ke 
those adopte d  by the C oE and NAVFAC . I f  possib le, the C oE and NAVFAC 
should try to agree on the reason subc ategori es ( codes)  they wi l l  use 
and the defi n i ti ons  of those subc ategori es . 

The stati sti c s  should i nc lude on ly projects i n  the 50 states of 
the Un i ted States . Agenc ies h av i ng projects in U . S . terri tories  and 
forei gn countri es s hould develop s ome method of  exc ludi n g  data from 
suc h  projec ts from the ir stati s ti c s .  

The statisti c s  sh ou ld b e  prepared on the basi s of  c ompleted 
projects ; that i s , c ontract modi ficati ons s hou ld be reporte d for the 
year i n  wh i c h  the govern ment takes benefi c i al occupancy of the 
c onstructed o r  reh ab i li tated fac ility .  

2 .  The Bureau of Census should periodically ( e . g . , annua lly) 
prepare and publi s h  c ost-gro wth statistics on n onfederal constructi on 
contracts si mi lar to the stati sti cs  prepared for th i s  report . I n  
additi on , the Bureau o f  the C en sus s hou ld investi gate the feas i b i li ty 
of pro vid i n g  addi tiona l breakdowns of  the data li ke  th ose outl i ned i n  
recommendation 1 .  
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2 

I NTRODUCT ION  

BAC KGROUN D  

Federal c onstru ction agenc i e s  ha ve been cri ti c i zed peri odi c ally by 
C ongress and others for exces s i ve ch anges to thei r constructi on c on ­
tracts . For examp le, the Surveys and I n vesti gati ons Staff o f  the 
House of Representati ves has i ssued at l east two reports ( 1979 , 1982) 
that criti c i zed the Army C orps of Engi neers ( C oE) and the N aval Fac il­
i ti es Engineeri ng C o mmand ( NAVFAC) for fai li n g  to sati sfactori ly 
control c hanges on the ir p rojects . Si milarly, a report prepared by 
the Offi ce of  the I nspec tor Genera l of  the U . S . Department of Trans ­
portation ( 19 82 ) , wi th the assistance of the i nspectors genera l of the 
General Servi ces Admi n i strati on , the Department of Defense ( DOD) , th e 
Veterans Admin istrati on ( VA) , and the Envi ron mental P rotecti on Agency , 
criticized the audited agenc ies for allowing too many c hanges because 
of  . .  a gene ra l  lack of e mp has i s  to mi n imize changes  to contracts . .. Th e 
report noted that:  

during FY s 19 80 and 1981, the agen cies inc luded in 
the audit processed over 62 , 000 c hanges to 
c onstruction c ontracts that resulted i n  i ncreased 
costs of over $9 12 million . For th e spec i fic 
contracts re vi e wed, c hange orders had i n creased 
over all construction c osts by ab out 9.4 percent. 

In addition, agency representati ves are almost in variably 
questi oned closely about c ontrac t c hanges at c ongression al budget 
heari ngs,  and var ious congression al c ommittees ha ve estab lis hed gu i de­
li nes or limi ts on changes . For exa mple,  the H ouse of Representati ves 
Commi ttee on Appropriations  ( 1984 ) has set a 5 percent cost-growth 
target for mi li tary c onstruction c ontracts .  

There are several reasons for c ongress ion al interest in and concern 
about the nu mber of c hanges made to federal construction contracts: 

o Contract modific ations are sole-source negotiate d p rocu rements , 
whi c h  are assumed to be more c ostly than competitively bi d procurements 
and, ther efore, inherently undesirab le . 

o C ontract  modi ficati on s usu ally add to  the c os t  of  a c ontract, 
and any action that inc reas es expenditu res is v iewed wi th suspic i on .  
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o Con tract modi fi cati on rates are one of  the few obj ecti ve cri ­
teri a Congress  h as for judg i n g  the effecti veness of  agency management. 

o Some members of Congress bel i eve th at constructi on agenc i es too 
often accept des i gn work from profess i onal arch i tects and eng i neers 
( AEs ) that i s  i ncompl ete or  substandard , and they use the rate of con­
tra ct ch anges  as a measure of the qual i ty of the des i gn work performed 
for the government by AEs .  

Ch ange Orders--A Spec ial Type of Contract Modi fi cati on 

Many peopl e use the term "change order '' for any contract  modifica­
t i on .  Actu al l y ,  a ch ange order i s  j ust one of several types of con­
tract modi fic ati on , al bei t a very common type . I n  the str i c t  sense , a 
change order 1 s  a contract modi fic ation made under the "ch anges " c l ause 
i n  the contract .  This cl ause g ives the owner ( the  government ) the 
r ight  to u n il ateral ly  order a change in the work being  performed ,  p ro-
vi ded that  the change does not modify the general scope of the contract 
a nd the contractor is compens ated for any extra costs assoc iated with 
carryi ng out the change . Such cl auses h ave been i ncl uded in federal 
govern ment contracts s ince the earl iest days of the republ i c .  Nash 
( 1 975 ) quotes an 1 81 8  U . S . A� contract for 1 0 , 000  muskets that con­
ta i ned a chan ge c l ause with essential ly  the sa me prov is ions as current 
c hange c l auses . Cl auses g i v ing  owners the righ t to order changes are 
al so found in many private construction contracts . 

There is some confusi on about the term "ch ange order" because some 
p rocurement spec ialists use the term only in the strict sense whereas 
others appl y it more broadly . The CoE , for exampl e ,  issues change 
orders for al l modific ations th at are with in the general scope of the 
contract ( Corps of Eng ineers , 1976 ) .  Thus , the CoE issues ch ange 
orders under various contract c l au ses in addition to the "ch an ge"  
c l ause ; for exampl e ,  the "D iffer ing  Site Condition s" cl au se ,  the 
"Termination for Defaul t"  c l ause , and  the "Ti me  Extensions " c l ause . 
On CoE proj ects , onl y c han ges that are outs ide the general scope of 
the contract are handl ed by "suppl e mental agreements "- -the al ternative 
to change orders . Some procurement spec ialists ( e . g . , Nash , 1 975 ) 
con s i der any modific ation th at is accompl ished through the mutual 
agreemen t of  the p arties invol ved to be a suppl e mental agreement , 
regardl ess o f  the impact o f  the change on the scope of th e contract.  

As noted above , there are two important prov isos as soc iated wi th 
change order cl auses: ( 1 ) The ch ange order must not modify the 
general scope of the contr act , and (2)  the contractor must be compen­
sated for any extra co sts assoc iated with c arrying out the change . 
Ch ange orders frequentl y result in disputes betwee n owners ( govern ment 
agenc i es ) an d contractors over the amount of compens ation to be p aid 
for a change. I n  fact , the c hange c lause is the mos t  frequently 
litigated prov ision in gover nment contracts (Nash, 1975 ) ,  and federal 
agenc ies have deve loped h ighl y refine d procedures for processing 
c laims for addition al compen satio n. To min imize disputes , most 
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agenc i es try to reach a greement wi th the contractor on the cost of the 
chan ge before work beg i ns . However , frequentl y th i s  i s  not pos s i b le 
e ither because the work cannot wa i t  for the prepara ti on of a deta il ed 
cost anal ysi s or bec ause the work i nvol ves too many unknowns to permi t 
the preparation of a cost estimate that i s  suffic i ently  rel i able to be 
accepted by both the contractor and the govern ment .  

The requirement th at a change order mu st not modify the general 
scope of a contract h as not c aused many di sputes in the past because 
most contractors wel come an opportunity to do extra work on a negoti­
ated fee basis (wh ich i s  general ly more l ucrati ve th an competi tively 
b id work ) ;  c onsequentl y ,  they h ave no reason to question  the i mpact of  
a change order on  the scope of the contract .  However , the impac t of  
change orders ( or any other type of contract  modific ation ) on the 
general scope of  a project migh t become a more seri ous i ssue in the 
future .  U nder the rec entl y en acted Competiti on in Contr acti ng Ac t 
( P ubl i c  L aw 9 8-369 ) ,  al l new procure ments must i nvol ve competi tion , 
and any modi fic ation that c h anges  the general scope of a contract 
ordinar i l y shoul d be consi dered a new proc urement .  Thus , if a negoti ­
ated contract modific atio n appears to inc rease the scope of a proj ect ,  
other contractors mi gh t chal l enge the l eg itimacy of the modific ati on 
on the grou nds that it viol ates the Competi tion in Contracting Ac t and 
shoul d be competitivel y bid .  

Th is report cons iders al l types of contract modifications . There­
fore , i n  the interest of  prec ision , th e term 1 1Ch ange order .. is used 
onl y in the strict sense di scussed above ; th at is , wh en it h as be en 
is sued under the ch ange cl ause o f  the contract . Other terms rel ating 
to contract modific ations are de fined in Appendix A .  

Agenc y Efforts to  Control Contract Modifications 

Because c ontract modifications h ave been the sub ject of c lo se c on­
gressional scrutiny , federal constructi on agencie s  h ave made strenuous 
and costly efforts to c ontrol the number of c hanges on the ir projects . 
The CoE , for examp le, has established a contract modific ation c ontrol 
mechanism c al le d 1 1corporate groups 1 1  to reduc e 1 1des ign and construction 
change orders • • •  by minimizing user origin ated ch anges an d ensuring 
[ th at] only thos e changes are approv ed th at best s erve th e interest o f  
the Army .. ( Dusch a, 1 9 84) . *  The corporate groups are composed of three 
sen ior le vel managers or profess ional s who represent ,  respectively , 
the CoE headqu arters , the major c ommand responsibl e for programming 
the projec t, an d the respon sib le regio nal offic e of  the CoE. The 
corporate groups  h ave broad authority to reject,  approve, or modify 
changes proposed by user organizations . However , c hanges c an be 
approved onl y if certain con dition s are met ;  for exampl e ,  c ost-growth 
tar gets are n ot exceede d, the general scope of the project is not 

*The Co E has used the c orporate group concept for several years. T he 
directive quote d her e essentially restated existin g policy . 

7 

Copyright © National Academy of Sciences. All rights reserved.

Construction Contract Modifications:  Comparing the Experiences of Federal Agencies With Other Owners
http://www.nap.edu/catalog.php?record_id=19229

http://www.nap.edu/catalog.php?record_id=19229


expanded , and the members of the corporate groups unani mously agree to 
the proposed c hange. 

The CoE1S acti on to control c hanges was taken i n  part because of 
pressure from  the DOD , whi c h  wa s respondi ng to congress i onal cri ti ­
c i s m. For exampl e ,  a DOD memora ndum ( Sto ne ,  1 9 84 )  establ i shed a 
constructi on contract cost  modi fi cati on goal  of 5 percent or l es s  for 
the mi l i tary a genci e s .  The memor andu m  also requ i red the age nci es  to 
report their contrac t cost-growth to DOD . 

The CoE , of course , i s  not the only agency that  has taken steps to 
control chan ges on construction  contracts . As i ndicated i n  a report 
by the Federal Constructi on Counc il Consul ti ng Commi ttee on Contract 
Man agement ( 1 9 83 )  1 1most  constructi on a genc i es have tried to l essen the 
probl e m  of excessive changes by a dopting procedures  aimed at  reduc i ng 
the opportunities  for c ha nges to be i niti ated • • • •  

11 

Recentl y ,  however , s ome  agenc i es have become concerned that efforts 
to control c ha nges mi ght  have gone too far . Th i s concern has been 
prompted i n  part by the h i gh cos t  and cons iderabl e e ffort requi red to 
admin ister programs to control contract changes and in part by com­
pl a i nts fro m user organi zati ons that the functi onal performance of new 
bu il dings has been j eopardi zed by too str i n gent l i mitati ons on contract 
modi fi cati on s .  Such compl a i nts were voi ced , for exampl e ,  by several 
directors of VA hospi tal s at hearin gs hel d by a Senate subcommittee 
( Senate Committee on Appropriati ons , 19 84) and by various Air Force 
commanders i n  interv i ews to determi ne thei r vi ews on Ai r Force 
fac il i ties ( Brett and Poe , 1 9 85 ) .  

Some agenc ies have noted , however , that i t  is di fficul t to discuss  
government contract modi ficati on s  obj ectivel y bec ause of a dearth of 
i nformation on the contract change r ates for nonfederal proj ects and  
because of  differences in  the way vari ou s  agenc i es record and  report 
contract changes . Accordingly , the agenc ies th at sponsor the Federal 
Constructi on Counc i l  asked the Bui l di n g  Research Board to form a 
c ommittee of  k nowl edgeabl e experts to expl ore these issues . 

OBJECTI VES AND SCOPE OF THE STUDY 

The obj ecti ves of the study ,  as  stated i n  the origin al charge to 
the commi ttee , were two-fol d :  

1 .  Assembl e s tati sti c s  on the number and dollar val ue o f  c h anges 
encountered on construction projects ( both publ i c  and pr ivate ) .  

2.  Devel op a standardized method of categoriz ing and reporting 
chan ges on future federal construction projects . 

The committee was not asked to comment on the val idity of  congres­
sional cri tic ism of agenc i e s  regarding  contract mo di fic ati ons or of 
agency efforts to control modifications in construction contrac ts . 
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HOW THE STUDY WAS CONDUCTED 

The commi ttee met four times duri ng the study . The meeti ngs were 
devoted to rev i ewi n g  general l i terature and documents on the subject ,  
anal yzi ng stati sti cs o n  contr act c ha nges provi ded by three federal 
constructi on agenc i es ( CoE , NAVFAC , and VA ) , *  and di s cussi ng materi al 
prepared for thi s report by vari ou s  commi ttee members--i ncl uding some 
new cost-growth stati stic s  on nonfederal constructi on projects pre­
pared by commi ttee member George Roff of the Bureau of the Census. 
The commi ttee al so i nterv i ewed several c urrent a nd former congress i onal 
staff members to hear firsthand the rea sons for congress i onal concerns 
about con structi on contract modi fications .  

ORGAN I ZATION OF THE REPORT 

The remai nder of the report comprises five chapters . C hapter 3 
discu sses the nature of construction and why changes to constructi on 
c ontracts are common and inev itabl e . Chapter 4 presents and di scusses 
stati stics on contract changes on nonfederal constructi on proj ects . 
Chapter 5 presents and di scu sses stati stic s on contract modifi cati on s 
from three federal a genc i es .  Chapter 6 summari zes the results of the 
c ommi ttee •s analys i s of the data . Chapter 7 presents the committee •s 
concl u sions  and recommendations .  

*In FY 19 84 ( the l a st year for wh ich compl ete statistic s are currently 
ava il abl e ) ,  these three agenc i es spent over $3 . 9  b i l l i on on  construc­
tion , wh ich  represented more than 35  percent of total d i rect federal 
construction expen ditures for the year ( Constructi on Rev i ew ,  1 985 ) .  
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3 

PU TT ING THE PROBLEM I N  PERSPECTI VE 

The pro cess throu gh wh i c h  a bui l di ng or s imi l ar stru cture i s  
p l anned , des i gned , and c on structed i s  often l engthy and u s ual ly  com­
pl ex .  For a government buil ding,  the enti re process general ly  takes 
about 5 years ( sometimes much l on ger ) and i nvol ves a number of sepa­
rate steps and di fferent organi zati ons . For a typi cal federal 
proj e ct ,  the fi ve ma i n  parti c i pants are :  

1 .  the us i ng a gency- -the govern ment organ i zati on th at has 
requested the propos ed fac il ity and ul ti matel y  wi l l  occupy it ; 

2 .  the construction a genc y--the government organi zati on that 
coordi nates and manages the desi gn an d constructi on of the proj ect ;  

3 .  the funding  organ i zati on s--the var i ous  congress i on al commi t­
tees and  offi ces i n  the government executive branc h that determi ne 
whether a proj ect wi l l  be funded and,  if so , the l evel of  fundi ng ;  

4 .  the des i gn organi z ati on- - the orga n i z ation respons ibl e for 
prepari n g  detai led drawi n gs an d spec i fic ati ons  ( ord inaril y  a group of 
pri vate profession al arc hitecture-eng ineer fi rms under contract to the 
cons tructi on agency ,  but occ as ional l y  a des i gn offi ce in the construc­
ti on a gency i tsel f ) ;  and  

5 .  the construction c ontractor- -the organ ization h i red to con­
struct the fac il ity (usual l y a private general contractor pl us vari ous 
subcontr actors , material s suppl iers , and equipment manufacturers ) .  

The four major steps in the proc ess  are : 

1 .  programming, duri ng wh ich the sc ope a nd purpose of the 
proposed facility are determined , the ob jecti ves are outl i ned , a 
prel i mi nary cost estimate i s  made , and  the feas i b i l ity of  the project 
i s  eval uated ; 

2 .  prel i mi nary des ign , during wh ic h  various conceptual des igns 
are considered, an appropriate desi gn is sel ec ted , and a budget 
esti mate and fundi ng  reques t are prep ared ; 

3 .  f i nal desi gn , duri ng wh i ch deta i l ed drawi ngs and spec i f i ca­
ti ons are prepared i n  accordance with the prel imi n ary pl an s an d 
budget ; an d 
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4. constructi on . dur ing  whi ch the fa ci l i ty i s  bu i l t i n  a ccordance 
wi th the detai led drawi ngs a nd speci fi cati ons ( modi fied .  i f  ne cessary .  
to deal wi th  probl ems and condi ti ons that ari se duri ng co nstructi on) . 

I n  additi on, ea ch major step i n  the process i nvol ves several sub­
s teps , and some i ntermedi ate acti ons must  be taken between the steps ; 
for exampl e .  sel ecti ng an  archi tec t-engi neer desi gn fi rm and adverti s­
i ng for b i ds from constructi on contractors . 

C arrying out the steps i n  the process often i s  di ffi cul t a nd c hal ­
l eng i ng .  Programmi ng and prel imi nary desi gn , for exampl e ,  can be frus­
trati ng and prone to mi scommuni cati on because the us i ng organi zati on  
usual ly  does not  ful ly  understand the des i gn and  constructi on  process , 
and the construction a gen cy general l y  does not ful l y  understand the 
probl ems and needs of the u s i n g  a gen cy .  The des i g n  p hase i s  di ffi cul t 
for the same reasons , a s  wel l as , and because al most every desi gn i s  
uni que and the money and ti me avai l abl e for des i g n are l i mited.  The 
construc ti on phase i s  di ffi cul t s i mply because constructi on i s  a hard , 
messy busi nes s ;  i t  i nvol ves the handl i ng and pl acement of heavy . 
awkward materi al s under adverse condi ti ons , and i t  frequentl y requi res 
the coordinated efforts of hundreds of workers and a dozen or more 
subcontractors . 

Obv ious l y .  i n  a process l i ke constructi on that i s  l ong,  compl ex , 
and di ffi cul t and i nvol ves many peopl e and organi zati ons , 
opportuni ti es for errors , overs i g hts , unexpected devel opments , and 
changes of opi n ion 
a re numerou s .  Therefore , i t  i s  not surpr i s i n g  that al most al l con­
structi on contracts need to be rev i sed several ti mes dur ing the course 
of  constructi on . Spec i fi c  reasons for these c hanges i n  constructi on 
contracts i ncl ude the fol l owi ng: 

o to correct or compensate for errors or omi s s ions i n  the 
drawi ngs or spec i fi c ations ;  for exa mpl e , an i mproperl y s ized structural 
el ement or a misl ocated a i r duct ;  

o to compensate for a constru cti on error that woul d b e  proh i bi ­
ti vel y  expensi ve to correct; for exampl e ,  a mi sl ocated stru ctural el e­
ment th at coul d not be rel ocated wi thout destroy i n g  a con s i derabl e 
amount of other work al rea dy in pl a ce ;  

o to prov i de for new or previ ousl y unrecogni zed needs or des ires 
of the user ; such changes can range from substi tuti on of one fi n i s h  
material for another , to a substanti al i ncrease i n  the s i ze o f  the 
fac i l ity bei n g  constructed ; 

o to i ncorporate chan ges i n  b as i c  des ign c ri teria ; for exampl e ,  
c hanges in nati ona l standards , l ocal bu i l di ng codes , e nv i ronmental 
regul ati ons , or agency cri teri a; 

o to take a dv anta ge of a cost-savi ng opportuni ty ;  for exampl e ,  
substitutin g  a n ew, l ess  costl y  p i ece o f  equi pment , produ ct .  or 
materi al for an i tem ori gi nal ly  s pec i fi ed ;  and· 

o to deal wi th an unantic ipated s i tuati on or chan ged condi t i on ;  
for exa mpl e ,  the di scovery o f  a n  undergrou nd spring  on the bui l di n g  
site . 
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During the l ast decade , the i n herent di ffi cul ti es of constru cti on 
have been compounded by a d es i r e  for qui ck er compl eti on of proj ects . 
As a resul t ,  such techn i ques a s  " p hased co nstructi o n, " " fast  tra ck 
con structi on, '' and constructi on mana gement have been devel oped and 
used to expedite th e constructi on process . Th i s  des i re to acc el erate 
the des i gn and constructi on process has been prompted b y  i nfl ati on and 
h igh interest rates . I nv ariably ,  speed in creases the chanc e of error , 
and errors u sual l y  necessi tate contract modi fi cati ons .  

Constructi on special i sts general ly a gree that i t  woul d be i mpos­
s i bl e  to el i minate al l changes on construction proj ects and , further­
more , that  i t  woul d be proh i bi ti vely expen s i ve and time consumi ng to 
strive for perfect pl ans and speci fi cati ons . A re cent i ssue  of the 
Ameri can Consul ting Engi neers Counc i l  ( ACEC ) newsl etter ( W i n dman ,  1 985 ) 
emphas i zed th i s  idea . The ACEC recommended that owners recogni ze that 
c hanges in construction c ontracts " may be requ ired as  the resul t of 
pos s i bl e  omiss i ons . ambigu i ties , or incons i stenc i es in the pl ans and 
spec i fi cations • • • •  " The ACEC further recommended that owners 
establ ish a conti ngency reserve to cover such changes . 

Because contract modi fi cations are i nev i tabl e on c onstructi on proj ­
ects , and because they usua ll y  i ncrease the cost of projects by onl y a 
few percent , many agency constructi on spec ial ists have suggested that 
congress i onal concern about modifications is unj usti fi ed.  Al though i t  
i s  true that contract modi fi cati ons general l y  do not greatly i ncrease 
the cost of an y one constructi on proj ect ,  the c u mul ati ve cost of con­
trac t modi fications i s  substanti a l . For exampl e ,  the total val ue of 
construction put in pl ace in the Un i ted States in 1984 was approxi ­
mately $3 13 b i l l ion , of wh i ch approx i mately  $44 bi l l i on came from the 
federal government ei ther di rectl y for construction purchases or 
indi rectl y v i a grants and l oans to state and l ocal governments and 
private organi zations ( Construction  Rev i ew, 1 9 85 ) .  Assumi ng a 5 per­
cent contract modific ati on rate , the total cost of  constructi on con­
tract  modi fi cati ons  in 1984 was approx imately $1 5 . 7  b i l l i on for the 
entire economy and $2 . 2  b i l l i on for the federal government. * Given 
the nature of constructi on , i t  woul d be unreal i sti c and a waste of 
money to try to elimi nate al l contract modi fi cations . However , beca use 
of the amount of money invol ved , the matter certa i nly  des erves atten­
tion , and  efforts to control th e n umber of  c hanges to constructi on 
contracts are ful l y  j usti fi ed .  

*The cost of  contract modifi cations probab ly has i ncreased i n  recent 
years because of the demi se of the so-cal l ed " Ri ce Doctri ne , "  whi ch 
l imi ted a contractor ' s  cost recovery on changes to the costs di rectl y  
assoc i ated wi th the chan ge .  Now , contrac tors can cl a im  "r i ppl e '' or 
consequential damages for the i mpa ct of a change on work not di r ectly 
a ffected by the chan ge . 
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4 

STATI ST I CS ON CONTRACT MOD IFICATIONS 
FOR RORFEDERAL PROJECtS 

A revi ew of  the l i terature reveal ed al most no statisti cs  on 
constructi on contract modi fi cati ons in the pri vate sector or on state 
and l ocal  proj ects . The subj ect wa s, for exampl e ,  not even addressed 
in the Business Roundtabl e•s very comprehens ive Constructi on I ndu stry 
Cost Effecti venes s Project . * I n  fact , the onl y stati sti c s  the com­
mi ttee fou nd were a few assembl ed by the U . S . General Accounti ng 
Offi c e  ( GAO ) on pr i v ate hosp ital construction proj ects ( Bernste i n , 
1983 ) .  The GAO information covered 1 8  hospi tal proj ects wi th a total 
origi nal cost of al most $79 mil l i on .  The average rate o f  chan ges for 
a l l the proj ects was 4. 5 percent .  The rate for indivi dual hospi tal 
corporations ranged from 7 . 8  percent to a negati ve 1 . 4 percent . ( A  
nega ti ve rate mean s th at contract c hanges resul ted i n  a net cost 
reduction . )  The GAO c oncl u ded th at the modificati on rate for the 
pri vate pro jects was not out of  l ine with the rate for Veteran s 
Admin istrati on proj ects . 

Wh i l e  there h ave been numerous papers written on l egal con s idera­
ti ons regarding contract modific ation s ( and espec ia ll y  on resol v i ng 
disputes about change orders through arbi trati on ) ,  the commi ttee coul d 
find no papers that di scussed the number of  changes on pri vate or state 
and l ocal govern ment projects or the dol lar val ue of changes , ei ther i n  
absol ute terms or as a percentage o f  the ori gi nal a mount o f  contracts . 
The commi ttee does not know i f  the dearth of stati sti c s  indicates a 
l ack of  interest in the sub ject or merel y insuffic i ent data . 

To obtai n contract ch ange statisti c s  on nonfederal projects, the 
committee contacted the U . S . Dep artment of Commerce•s Bureau of the 
Census . The Bureau publ ishes monthl y estimate s of al l con structi on 
acti vi ty i n  i ts C3 0 report , Val ue of New Construction Put i n  Pl ace . 
As part of  its overal l data collecti on progra m, the Bureau conducts a 
monthl y Constructi on Progres s Reporting Survey ( CP RS ) of a sampl e of 
priv atel y owned and state or loc al -govern ment owned construction 
proj ects . E ach sample project is tracked fr om start to compl eti on 
using census questionnaires that obtain such information as start 

*The resul ts of the project are presented in 23  detai l ed reports. The 
maj or concl u s ions an d rec ommendation s are summari zed i n  the Bu sines s 
Roundtabl e•s ( 19 83) report , More Construction for the Money . 
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date , estimated constructi on cost at the time of start ,  monthl y 
progress payments duri ng constru cti on, compl eti on date, a nd compl eti on 
cost .  In 19 84, n early 10 , 000 suc h sampl e proj ects were  compl eted .  

The Bureau o f  the Cen su s  i ndi cated that whi l e  i t  has never pub­
l ished suc h sta tisti cs , i t  coul d ,  by us i ng r eported data from the CPRS , 
devel op rati os  of the compl eti on cost to the ori gi nal cost esti mate for 
al l sampl e proj ects i n  order to dete rmi ne the perc entage  i ncrease i n  
costs over the durati on of the proj ects . These stati sti c s  woul d b e  
based o n  aggregate amou nts a n d  woul d r efl ect both i ncreas es and 
decreases in the proj ect costs. 

The c ommittee grateful l y  accepted the offer of the bureau and 
requested that the work proceed .  Tabl e 1 i s  th e resul t of that 
effort .  I t  presents the rati os of compl eti on cost to ori gi nal cost 
esti mate , by ownershi p category and type  of con structi on ,  for the 
years 1 976 through 1 9 84. The tabl e was prepared by c ommi ttee member 
George Roff . 

Al though the i n formati on in th i s  tabl e represen ts a new and 
val uabl e addi ti on to stati sti c s  on the constructi on i ndustry and a 
maj or contri bution to the di scussion of constructi on contra ct modi fi ­
cati ons , two l imi ta ti ons of th e stati sti cs s houl d be recogni zed .  
F i rst ,  the "ori gi nal cost '' o f  some sampl e projects 1 s  th e esti mate 
reported by the owner or arch i tect , not necessari l y  the ori gi nal 
contract amount . I f  the ori gi nal cost i s  ov eresti mated,  the percent­
a ges of cost growth i ndi cated in the tabl e woul d be understated to 
some extent .  The l ow percentages of cost growth i ndicated for some 
types of state and l ocal gover nment proj ects may b e  due to the use of 
"un i t  pri ce"  e stimates since there 1 s  no defi n i te l ow b i d  for suc h  
proj ects . Second , i t  i s  common practi ce , espec i al l y  i n  the pri vate 
sector , to deal wi th some probl ems e ncountered duri ng constructi on by 
i nformal trade-offs; that is, by al l owi ng the contractor to omi t some 
work cal l ed for in the pl an s and sp ec i ficati on s  to offset the cost of 
performi ng some addi tional work that wa s not cal l ed for. Suc h 
arrangements tend to reduce the dol l ar amount of chan ge s  that woul d 
otherwi se be reported . 
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a TABLE 1 Ratio of Completion Cost to Original Cost Estimate for Sampled Construction Projects, 
by Ownership, Type of Construction, and Year of Completion, 19 76-1984. 

Qmershfp aad Type of 
Project 

Privately CMled projects: 
Total 
Noahoua ekeeplq 

re s1deat1al 
Induatrial 
O f fice 
Othe r caa.erclal 
ReHalous 
Educatloaal 
Hosp1 tal & 1n at 1 tut1 oaa1 
Hlscellaneoua 

(MI•ber of projects in 
sa.ple) 

ec.p1et1on Yea r 

1976 

1.028 

1.100 
1.040 
1.044 
1.010 
0.956 
1.036 
1.071 
1.017 

(5053) 

1977 

1.046 

1.007 
1.062 
1.069 
1.024 
1.028 
1.058 
1.063 
1.058 

(5685) 

1978 

1.044 

1.032 
1.068 
1.068 
1.021 
1.041 
1.091 
1.069 
0.980 

(6308) 

1979 

1.073 

1.073 
1.140 
1.058 
1.037 
1.067 
1.043 
1.027 
1.030 

(6897) 

1980 

1.069 

1.030 
1.106 
1.052 
1.048 
1.031 
1.058 
1.100 
1.073 

(7687) 

1981 

1.065 

1.206 
1.077 
1.065 
1.037 
1.008 
1.155 
1.080 
1.064 

(7284) 

1982 

1.053 

1.091 
1.109 
1.049 
1.018 
0.968 
0.983 
1.055 
1.030 

(6502) 

1983 

1.078 

1.033 
1.187 
1.049 
1.044 
1.043 
1.057 
1.055 
1.081 

(6016) 

1984 

1.038 

1.064 
1.024 
1.048 
1.022 
1.054 
1.048 
1.037 
1.054 

(7741) 

All Ye ara 

1.056 

1.076 
1.100 
1.053 
1.030 
1.022 
1.056 
1.057 
1.042 

(59,155) 

------------------------------- ---------- -

State or local aoverD8ent 
01med projects : 
Total 
Houalq 
Educa t1 aaal 
Hospital 
Other bu11d1np 
lllpaJII & streets 
Coaservatloa aad 

develo.,.ent 
Sewer SJIIte• 
Water supply fac1 11 ties 
H1scel1a neoua non-

buUdina 

(Nu8ber of projecta 
in auple) 

1.004 
0.997 
1.004 
1.009 
1.031 
0.989 

1.021 
1.003 
0.981 

1.049 

(2298) 

1.020 
1.031 
1.001 
1.045 
1.055 
0.998 

1.017 
1.001 
1.070 

1.107 

(212 5) 

1.013 
1.063 
1.033 
1.115 
1.036 
0.943 

1.032 
1.004 
1.040 

1.147 

(2205) 

1.026 
1.012 
1.019 
0.945 
1.047 
1.001 

1.018 
1.016 
1.107 

1.120 

(2247) 

0.995 
1.031 
1.043 
1.006 
1.043 
0.987 

1.142 
0.881 
1.024 

1.079 

(2827) 

1.037 
1.060 
1.103 
1.094 
1.057 
1.000 

1.026 
1.048 
1.030 

0.977 

(2957) 

1.029 
1.011 
1.030 
1.037 
1.092 
1.005 

1.066 
1.026 
1.009 

1.049 

(2715) 

1.021 
1.027 
1.047 
1.047 
1.034 
1.003 

1.015 
0.982 
1.029 

1.10 9 

(2338) 

1.039 
0.995 
1.063 
1. 078 
1.064 
1.015 

1.034 
1.061 
1.021 

1.036 

1.020 
1.026 
1.038 
1.043 
1.052 
0.994 

1.046 
0.994 
1.032 

1.069 

(2222) (21,934) 

NOTE: T heae ratios wre developed fro• data reported to the Ceaa ua Bureau oa aurvey for• C-700 aad C-700(SL) a a part of the 
Construction Proarea a Reportlq Surve ya (CRlS) proaru. A deacrlpt1011 of the aurveJII a nd dlacuaafOD of the 110arc• and 
reUabfUty of the data appear in Coostructlaa Report• C3G-80a aad C3G-85-5. 

8The ar1a1aal coat eatl .. te fa the a110aot of the contract award or the owaer'a eatf .. te of the coat of the project at the tf .. 
of st art. 

SCJJRCE: Coaatruct1011 Statistics D1v1afaa, Bureau of the Ceaa ua , U.S. �part•nt of taa.erce. 
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5 

STATIST I CS ON CONTRACT MOD I F I CATI ONS 
FROM FEDERAL AGENCIES 

The commi ttee a sked for and recei ved statisti c s  on contract c hange 
orders from three federal agenc i es :  the A� Corps of Engi neers {CoE ) .  
the Naval Fac i l i ti es Engi n eeri ng Command {NAVFAC ) .  and the Veterans 
Admi n i strati on {VA ) .  Col l ectivel y .  these agenc i es spent more than 
$3 . 9  bi l l i on on con struction in 1 9 84 ,  wh ich represented more than 35 
percent of the total direct federal expenditures for constructi on that 
year {Construction Review, 1 9 85 ) .  The agenc i e s  were asked to prov i de 
as  much i nformati on as possi bl e wi thout col l ecting more data or 
performing l engthy cal cul ations. 

ARMY CORPS OF ENGI NEERS 

The CoE reported that unti l F Y  1 9 84 ,  it did not ma inta i n  detail ed 
statistic s on contract changes. For prior years. i t  had only a 
l i mi ted a mount of data on the average rate of cost growth on CoE proj­
ects for spec i fic fiscal years or ti me periods. Much of the in fo rma­
ti on for pri or years was prepared on an ad hoc basi s for congressional 
committees. Tabl e 2, for exampl e .  sh ows in fo rmation that the CoE  gave 
Congress on modi fi cations  to contra cts compl eted in FY 1 977  and F Y  
1 980 . The C oE adv i sed Cong ress that the statistics might n ot be 
enti rel y a ccu rate 11due to non con formity in data submitted .. by vari ous 
CoE districts and divi si on s. 

I n  FY  1 9 84 ,  the C oE bega n col l ecting more detail ed information on 
contra ct modi ficati ons. Spe cifical l y . they began keeping sepa rate 
stati sti c s  on Army a nd Air Force proje cts {the C oE manages many Air 
Forc e construction p ro je cts) and for variou s  types o f  fac il ities.  as 
s ummarized in Tabl e 3.  They al so began recording the reason s for 
modifi cati ons. u sing the fol l owi ng 1 7  c odes: * 

1 .  des ign defic iency - n o  professional architect a nd e ngineer 
(AE ) action warranted (inclu de s al l in-h ou se defi c ienc ies) 

2.  de si gn defici ency - investigation u nder way to determine i f  
suffi c i ent  ba sis ex ists to initi ate recovery action aga inst AE 
(tempo rary code )  

*The CoE did n ot provide deta il ed defin ition s of these codes. 
1 9  
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TABLE 2 Sta tisti cs  on Modi fi cati ons to A� Corps of Engi neers 
Constructi on Contracts Compl eted i n  FY 1977 and FY 198� 

F i s cal  Year 

1977b 1980£ 

Number of contra cts compl eted 480 395 

Total ori ginal val ue of contracts 
( thousand s) $588 , 383 $548 , 533 

Average  origi nal val ue  of 
contracts ( thousands ) $1, 226 $1 , 389 

Total number of modifi cati ons 
to contracts 5 , 816 4 , 849 

Average  number of modi fi cati ons  
per  contract 12 . 1 12 . 3  

Total cost o f  modi fi cati on s 
( thousands )  $48 , 644 $53 , 562 

Av erage cost of a modi fi cati on 
( thousands) $8. 4 $1 1 .o 

Av erag e  cost of modifi cati ons  to 
a contract ( thousands ) $10 1. 6 $135 . 3  

F inal amount of contracts 
( th ousan ds) $636, 979 $602 , 095 

Percenta ge increase i n  
amount o f  contra cts 8. 3 9 . 8 

�ncl udes Ai r Force constru cti on contra cts that were  managed by the 
C o  E .  
�OURCE: Surv eys and I nvesti gati ons Staff , 1979 . 
£SOURCE: Surveys an d I nvesti gati ons Sta ff ,  1982 . 
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TABLE 3 Statistics on MOdifications to Army Corps of Engineers Construction Contracts 
Completed in FY 1984 , by Facility Type. 

Any Projects Air Force Projects 

--

Nuaiber Nu.ber 
of Or1paal Coat of of Or1afaal Coat of 
Co a- Value of Hod1f1- Coa- Val ue of Hod1f1- Perceataa• 
tracts Coatracta c:at1oaa Percea- tracts Coatracta c:at1oaa Perea- lacreaae, 
ec.- ($, thou- ($, thou- taae ec.- ($, thou- ($, thou- taae .All 

Facility Type pletecl aaada) saada) lacreaae pletecl aaada) aaada) lacruae Projects 

Operat1oaa aDd tra1n1aa 25 45,801 2,998 6.5 48 163,019 7,078 4.3 4.8 

�1ateaaace aad product1oa 51 75,536 5,147 6.8 41 53,761 3 ,144 5.8 6.4 

N Research, dnelo.-ent, aDd teaUna 4 5,324 224 4.2 3 14 ,056 1,088 7.7 6.8 
-

Supply 15 23,146 -118 -o.s 8 15,077 674 4.5 1 .5 

lloap1 tal aDd •d1c:al 15 67,440 5,058 7.5 1 14 7 36 24.5 7.5 

Adll1a1atrat1on 5 5,591 678 12.1 23 23,882 2,258 9.5 11.0 

llouaiq a ad �Di ty 44 95,862 6,023 6.3 27 78,4 21 3,229 4.1 5.3 

Utility aDd around 1•prOY•eat 77 74,194 5,307 7.1 42 58,520 3,439 5.9 6.6 

Total 236 392,894 25,317 6.4 193 406,883 20,946 5.1 5.8 

SClJRCE: Al'IIJ Corps of llla1neers. 
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3 .  des i gn defi c i en cy - determi nati on made that suffi ci ent bas i s  
exi sts to i n i ti ate recovery a cti on aga i nst AE 

4 .  n ew federal regul ati on , code, cri teri a ,  or mi ssion changes 
d irected by servi ces headquarters ;  that i s ,  A� , Nav y ,  Ai r For ce , 
etc. , or h igh er 

5 .  contract opti on exerc i sed wi th constructi on funds after 
award of the basi c contra ct 

�osts 
6. ti tl e  I I  ( i nspection ) servi c es and i n creases in other di rect 

7. di fferi ng s i te condi ti ons ( refer to contra ct cl ause 44 ) 
8. val ue engi neering c hange ( refer to contra ct cl aus e 61) 
9 .  admini strati ve - contract changes such a s  c ontra ctor address 

change , funding  c hange , etc . ( no ti me or cost is added to the c ontract ) 
10 . maj or command or l ower user changes and en hanc ements as  a 

resul t of i nstal l ation or usi ng uni t cri teri a ,  mi s s i on , or fac i l i ty 
use requirement changes 

1 1. excusabl e del ay - a change i n  contra ct period for stri kes and 
other ex cept wea ther ( time only , no cost ) ( refer to contract cl ause 64) 

12 . ex cusabl e del ay - a change i n  contract peri o d  for weather 
( ti me only , no cost) ( refer to contract cl ause 64 ) 

1 3 . correcti ons of defi c ienc i es i n  government furn i shed 
equ i pment or property ( refer to contra ct cl aus e 59 . 1  and 59 . 2 )  

1 4 . addi ti onal work r equi red from real estate or right-of-way 
probl ems , con fl i cting contracts , material  or suppl y shortages , flood­
i ng or other events beyond the control of th e contractor or government 

1 5 . variati ons  i n  estimated quanti ti es i ncl uded i n  the contract;  
overruns and underruns ( refer to contract cl ause 6) 

1 6. suspensi on of work ( refer to contract cl auses 7 and 63 ) 
1 7 . vari ati ons not readil y  identi fi abl e duri ng desi gn ( no desi gn 

defi c i ency invol ved ) 

I n  respon di ng to the committee ' s  request for stati sti cs ,  the CoE 
merged these 1 7  codes into fi ve broad categori es and prov ided the 
fol l owi ng stati sti c s  on the perc entage of modi ficati ons i n  1984 that 
were attr ibutabl e to each category : des i gn defi c i enc ies , 38  percent;  
cri teria changes , 22 percent ; unforeseen conditi ons , 12 percen t ;  
changes i n  scope , 1 3  perc ent;  and other , 1 5  percent . 

I n  1 984 , the CoE al so began keeping statistics on ti me exten s i ons 
caused by contract modi ficati on s ;  h owev er , th ey decl ined to rel ease  
th ese stati sti cs  to  the c ommi ttee because they  consi dered the i ni ti al 
data to be  faul ty .  

NAVAL FAC I L IT I ES ENG I NEER ING COMMAND 

The NAVFAC issued i nstructions for reporti ng change orders* in  
1980 ( Commander ,  NAVFAC , 1 980 ) .  However , l ike the C oE ,  NAVFAC 
apparentl y  di d not keep detai l ed stati stics  o n  contract modi fi cati ons 

*Although  the term change order is  used in  the NAVFAC i nstructi ons , 
the procedures appear to be appl i cabl e to al l types of construction 
contract modifi cations . 
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unti l 1984. Neverthel ess ,  i t  di d occasional ly devel op stati sti cs for 
particul ar years in response to congress i onal  requests . Ta bl e 4 sh ows 
stati stics that NAVFAC gave C ongress on constructi on c ontract changes 
for FY 1977 and FY 1980 . 

I n  1984 NAVFAC began keepi ng deta i l ed statistics on contract modi ­
fi cati ons. Stati stics prov ided to the c ommittee are presented in 
Tabl es 5 and 6. Note that the NAVFAC stati sti cs are somewhat di ffer­
ent from the CoE statisti cs. For exampl e ,  NAVFAC di d not prov i de a 
breakdown by fac i l i ty type , but i t  d i d  prov i de more data on the reasons 
for modi fi c ati ons . I n  addi tion , NAVFAC has di sti ngui shed between 
" unpl anned" and "pl anned" modi fi c ati ons.  Actual ly , the terms pl anned 
and unpl anned are s omewhat misl eadi ng;  NAVFAC i s  real l y  di sti ngu i shi ng 
between modi fi cati ons for wh i ch someone might be bl amed or pra i sed and 
th ose to wh ich no bl ame or credi t i s  attached. 

With regard to the reason codes used i n  Tabl e 6 that are not 
sel f-expl anatory , the NAVFAC i nstructi ons on reporti ng change orders 
{C ommander , NAVFAC , 1980) provi de the fol l owi ng defi n i ti ons and 
gui dance: 

o Unresol ved c l a im: Th fs code refers to "a  wri tten request 
submi tted to the contracti ng officer for payment of money , adj ustment 
of contract terms , or other rel ief ,  wh i ch i s  i n  di spute or remai n s  
unresol ved after a reasona bl e time for its review and di spos i ti on by 
the government , and for wh ich a contracti ng offi cer ' s  deci s i on i s  
demanded." 

o Customer request : Thi s  i s  an "amendment to accommodate 
rev i sed or new functional requi rements of the fac i l i ty.'' 

o Cri teri a  chan,e:  Th i s  is  an " amendment to accommodate revi sed 
or new building , util ty , or constructi on cri teri a ,  whi ch does not 
rel ate to functi onal aspects of the projec t • • • •  " 

o Des i gn defi c iency: Use of th fs code " i s  to be stri ctly  
l imi ted to occurrence of one or both of the fol l owi n g: 
{a ) Des i gn error--defi ned as  a des i gner mi stake--typi c al exampl es , {1) 
el evati ons wrong , {2 ) des i gn requi red a s i x  i nch p i pe versus four i nch 
pi pe. {b) Des i gn omi ssi on--occurs when an i tem is overl ooked or not 
cons i dered completely. Note :  I n  al l cases where desi gn [defi c i ency ]  
i s  des i gnated , the responsi bi l i ty o f  the des i gner mu�t be questi oned." 

o Error or omi ss i  on : Th i s  code shoul d be used "when AE 11 abi l ­
i ty i s  under i nvesti gation • • •  or when AE pa i d  al l or a porti on of the 
change order . .. .  I f  AE i s  found not l i abl e for compens ati on , use [the 
desi gn defi c i ency code]. I f  AE i s  found l i abl e but refuses to pay , 
use [the error or omi ss i on code]. " 

o Change i n  sco�e :  Th fs code refers to an amendment " to add 
addi tional  scope to t e c ontract. Th i s  does not cover scope wh i ch was 
not i ncl uded due to omiss i on by the government . "  

o Val ue en gi neeri n g: Thi s  i s  a c h ange " refl ecti ng the savi ngs 
resul ti ng from redesign to i ncorporate the resul t of [v al ue engi neer­
i ng ]  studi es . "  

o Admi n i strati ve or accounti ng : Th i s  code refers to a c h ange 
that does not affect the contract cost "on a net bas fs ;  [a] ch ange to 
acc ounti ng or contract data ." 
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TABLE 4 Stati sti cs  on Modi fi cati ons to Naval Faci l i ti es Engi neering 
Command Constructi on Contracts Compl eted i n  FY 1977 and FY 1980! 

Fiscal Year 

1977b 1980£ 

Number of contracts compl eted 170 220 

Total ori gi nal val ue of c ontracts 
( thousands )  $199 , 945 $421, 9 77 

Average ori gi nal val ue of contracts 
( thousands ) $1, 176 $1, 9 18 

Total number of modi ficati ons 
to contracts 1, 258 3 , 352 

Average number of modi fications  
per c ontract 7.4 15.2 

Total c ost of a modifi cati on 
( thousands ) $14, 226 $49 ,078 

Average cost of modi fications 
( th ousands ) $11.3 $14.6 

Average cost of modi fi cati ons to a 
contract ( thousands ) $83.6 $22 1.9 

Fi nal amount of contracts 
( thousands )  $2 14, 171 $471,055 

Percentage i ncrease in 
amount of contracts 7.1 11.6 

!Jncl udes Air Force constructi on contracts that were man aged by the 
�AVFAC. 
�OURCE: Surveys and I nvesti gati ons Staff ( 1979 ) .  
£SOURCE: Surveys and I nvesti gations Staff ( 1982 ) . 
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N 
VI 

TABLE 5 Cost-Growth on Naval Facilities Engineering Command Construction Contracts Completed 
in FY 1984, by Major Progress Element. 

Oriainal 
.._.,er of Value of 
Coat recta Coatrecte 

Proll'HI ll•nt C.pleted (., •1l11GDe) 

NeYJ •111tery project• Not 1Dd1eeted 445.5 

••al neene pro jeete Not indieeted 15.1 

... 1 n.tly ho•1DI 
projeete Not fndfeeted 19.1 

Air roree project• Not fDdfeeted 76.3 

To tel 329 556.0 

•Jaelud• contract mdiffeetioae that fnftfete preplenned eddfUoael 
currency (OYerHe e work), or e re for edllfnfetrathe purposes. 

All 

Coat of ModfffeetfOD 
($,•1111ona) 

Unplanned 
Modiff ce U one 

Mocltff ee t1 ona Only• 

30.4 27.6 

0.8 0.8 

0. 4 0.3 

5.8 3.4 

37.4 32.1 

Percent•.. lncreeee 

ror 
ror Unplanned 
All IIDdiffeetfGDe 
Modi f1eet1011e Clnl,a 

6.8 6.2 

5.3 5. 3 

2.1 1.6 

7.6 4.5 

6.7 5.8 

Jlhe•ee of work, e11:eeute opt101111, edjuet for flaetuet1011 tn the Yelue of 
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TABLE 6 Number and Val ue of Modifi c ations to Naval Fac i l ities Engineeri ng 
Command C onstruction C ontracts Compl eted in FY 1984, by Reason C ode ( Al l 
Programs ) 

Percentage 
of Total 
for Category 

Val ue 
Number of 

Reason of Mod ifications By By 
C ode! Mod ifi cations  ($ ,  th ousand )  Number Val ue 

Unpl anned : 
Uncoded 43 78.0 2 .0 0.2 

Unresol ved cl aims 1 2.0 o . o  o . o  

Customer request 306 6 , 148.9 13.0 19.1 

Cri teri a change 15 9 2 , 378.4 6.8 7.4 

Des ign defi c iency 966 13 , 33 1.1 41.2 41.4 

Error or omi ss i on 22 337.7 0.9 1. 0 

Change in scope 40 283.5 1.7 0.9 
Unforeseen condi ti on 794 10 , 160.3 33.8 31.6 

V al ue engineeri ng 16 -533 .6 0.7 -1.7 

Total , unpl anned modifica-
ti ons 2 , 347  32 , 186.3 100.0 100.0 

Pl anned : 

Admi n i strati ve or accounti ng 2 7  1,884.2 34.2 37. 8 

Currency reeval uation 4 -2 94.9 5.1 -5.9 

Opti ons 1 10.0 1.3 0.2 

Pl anned ch anges 45 3 , 390.1 57.0 67.9 

T ime extens i ons 2 o . o  2 .6 o . o  

Total , pl anned mod ifications 79 4, 98 9.4 1 00.0 100.0 

!see text for defi n i ti ons. 

SOURCE : NAVFAC . 
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o �tions : •Maintenance serv ice c ontracts general ly  incl ude 
opti on c \iuses Which al l ow  NAVFAC to extend the contract at the same 
price or at a fixed increase to the original pri ce . " 

o Pl anned changes* : Tht s code •refers to those changes that,  
prt or to or at t1me of award , h ave been prepl anned to be handl ed as 
ch ange orders due to the nature of the work invol ved ( a  s impl e examP.l e 
here woul d be modt ft c att ons to requi rements contract • • •  ) " 

VETERANS ADMIN I STRATION 

The VA Offi ce of Construction h as kept statisti cs on constructi on 
contract modificati ons for many years , and it prov i ded the commi ttee 
wt th the i nformati on shown in Tabl e  7 on c ontract changes from 1974 
through J une 1985. Si nce al most al l VA construction i nvol ves 
h ospi tal s and rel ated fac i l i ti es , the VA does not break down i ts 
stati sti c s  by faci l i ty type. The VA al so does not keep stati stics on 
the reasons for changes. 

�The NAVFAC defi n iti on of pl anned changes al so  mentioned options;  
however , it is  assumed that th is is an error ,  s i nce options are 
defi ned separately. 
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TABLE 7 Stati sti cs on Modi fi cati ons to Veterans Admi ni strati on 
Constructi on Contracts , 1 974 to 1 985 

Number of Ori gi nal Amount Net Amount of 
Proj ects of Compl eted Changes to Com- Rate of 
Physi cal ly Contracts , pl ete Contract ,  Cost 

Cal endar Compl eted Yearl� Total s Yearly Total s Growth 
Year per Year ( $ ,  t ousands ) ( $ ,  thousands ) ( percent ) 

1 974 56 1 6 ,4 70 803 4.87 

1 975 1 28 91 , 928 8 , 1 62 8.88 

1 976 1 5 9 1 63 ,046 8 ,672 5 .32 

1 977 202 1 32 , 71 7  4 , 706 3.55 

1 978 1 97 1 4 9,068 1 2 ,3 94 8.31 

1 979 204 1 83 , 26 7  9,091 4.96 

1 980 224 21 0 , 962 1 5 ,445 7.32 

1 981 259 245 ,654 1 5 , 2 97 6.23 

1 982 21 1 209 , 51 3  1 1  , 901 5.68 

1 983 21 4 495 , 1 99 1 9 , 322 3.90 

1 984 257 281 ,896 1 2 , 256 4.35 

1 985 ( thru 
J une ) 89 96 , 51 7 4 ,41 1  4.57 

Total 2 ,200 2 ,2 76 ,237 1 22 ,460 5.38 

SOURCE : Veterans Admi n i s trati on . 
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6 

ANALYSI S  OF THE DATA 

The commi ttee made several compari sons of the data on contract 
modi fi cati ons that were prov i ded by the Bureau of the Census ( on 
pri vate sector proj ects and state and l ocal  government proj ects ) and 
by the A� . Corps of Engi neers ( CoE ) ,  the Naval Fac i l i ti es Engi neer­
i ng Command ( NAVFAC ) , and the Veterans Admi ni strati on ( VA ) . Un fortun­
atel y ,  several c ompari sons the commi ttee wi shed to make were not 
poss i bl e  because of i ncompl ete data . Neverthel ess , the avai l abl e data 
prov i ded some i nteresti ng and u seful i ns i ghts .  

AVERAGE CONTRACT MOD I F I CATION RATES 

The c ommi ttee based most  of i ts contract-modi fi cati on compari sons 
on the annual rate of the cost of modi fi cati ons ; that i s , the net cost 
of contract changes compl eted duri ng a parti cul ar year di v i ded by the 
ori gi nal amount of those contracts ( or when the ori gi nal amount of a 
contract was unknown , the esti mated cost at the ti me constructi on 
started ) .  

When the c ommi ttee pl otted the yearly modi fi cati on rates  for 
di fferent organ i zati ons , the year-to-year swi ngs were so l arge that 
trends and di fferences were masked . To dampen these swi ngs , the 
c ommi ttee computed and pl otted 2-year mov i ng average modi fi cati on 
rates . Fi gure 1 shows such  rates for the VA constructi on program , 
pri vate sector proj ects , and state and l ocal government proj ects for 
the peri od 1976 to 1 984 .  Because the commi ttee di d not recei ve data 
for al l years from the CoE and NAVFAC , the modi fi cati on rates for 
those agenc i es are shown as superi mposed po i nts for 1 977 , 1 980 , and 
1984 ( the years for whi ch data were avai l abl e ) . 

F i gure 1 i ndi cates that the VA modi fi cati on rate i s  qu i te s i mi l ar 
to the rate for the pri vate sector , and that the rate for state and 
l ocal governments i s  l ower than the rate for ei ther of the other 
groups . 

Because the VA constructi on program i nvol ves mostly hospi tal s ,  the 
commi ttee compared the VA contract modi fi cati on rate wi th the modi fi ­
cati on rates for hospi tal s constructed by the pri vate sec tor and state 
and l ocal governments . The resul ts for the years 1 976 to 1984 , are 
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FIGURE 1 Changes in contract modification rates (cost o f  modifications as a percent of 
original contract costs ) over time , shown as 2-year moving averages for the VA , private 
sector , and state and local government proj ects and as points for the CoE and NAVFAC . 
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FIGURE 2 Yearly contract modification rates for private hospitals , state and local 
government hospitals , and VA construction for 1 9 7 6  to 1984 . 

Copyright © National Academy of Sciences. All rights reserved.

Construction Contract Modifications:  Comparing the Experiences of Federal Agencies With Other Owners
http://www.nap.edu/catalog.php?record_id=19229

http://www.nap.edu/catalog.php?record_id=19229


presented i n  the form of a verti cal bar chart i n  Fi gure 2 .  I nterest­
i ngly , al though the year-to-year vari ati ons are much greater for state 
and l ocal government hospi tal proj ects than for ei ther pri vate sector 
hospi tal s or VA fac i l i ti es , the average rate for state and l ocal 
government hospi tal s for the enti re span of years i s  very s i mi l ar to 
the average for pri vate hospi tal s ( 4 . 3  percent versus 4.2 percent ) ,  
and not greatly di fferent from the average rate for VA proj ects ( 4 .3 
percent versus 5.4 percent ) .  

Because contract modi fi cati on data were avai l abl e from the CoE and 
NAVFAC for j ust three years- - 1977, 1980 ,  and 1 984--the c ommi ttee made 
a compari son of the modi fi cati on rates for al l groups for those years . 
The resul ts are presented i n  the form of a verti cal  bar chart i n  
F i gure 3 .  Some of the i ns i ghts provi ded by thi s  compari son are 
s i mi l ar to those of previ ous compari sons ;  namely , that the modi fica­
ti on rate for state and l ocal  government proj ects i s  more vari abl e 
than the rates for other groups , and that the VA modi fi cati on rate i s  
fa i rly  c l ose to the rate for the pri vate sector. The rates for the 
CoE and NAVFAC , in contrast , are con s i s tently h i gher than the pri vate 
sector rate. Speci fi cal l y , the CoE and NAVFAC modi fi cati on rates were 
hi gher than the pri vate sector rates for the three years i n  questi on 
by the fol l owi ng percentages :  

1 977 
1 980 
1984 

CoE 
�percent 
42 percent 
53 percent 

NAVFAC 
54 percent 
68 percent 
76 percent 

REASONS FOR CONTRACT MODIF ICATI ONS 

To effecti vely pl an a control effort for contract modi fi cati ons , 
stati sti cs  on the reasons for modi fi c ations are needed. Unfortun­
atel y , the  commi ttee recei ved i nformati on on the reasons for  contract 
modi fi cati ons from only two agenc i es , the CoE and NAVFAC , for j ust one 
year- - 1984--and reason categori es used by the agenc i es were s l i gh tl y  
di fferent; consequently , the data coul d not b e  compared . To overcome 
thi s  probl em , the commi ttee combi ned the categori es used by the two 
agenc i es i nto f ive broad categori es , wh i ch are l i sted bel ow together 
wi th the CoE and NAVFAC categori es they encompass.  

Us i ng these categori es the commi ttee prepared Tabl e 8 .  I t  i s  
i nteresti ng that the experi ences o f  the two agenci es were s i mi l ar for 
three of the fi ve categori es . Si gni fi cant di fferences were found for 
two categori es:  cri teri a changes and unforeseen condi ti ons . The 
commi ttee bel i eves i t  i s  notabl e that the experi ences of the agenc i es 
were s i mi l ar for the two most controversi al categori es : des i gn defi ­
c i enc i es (wh i ch many attri bute to substandard AE work ) and changes i n  
scope ( wh i ch i s  often v i ewed a s  a s i gn o f  poor agency pl anni ng ) .  
Together , these two categori es accounted for sl i ghtl y  more than 
one-hal f of the dol l ar val ue of al l modi fi cati on s . 
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FIGURE 3 Yearly contract modification rates for state and local 
government proj ects , private proj ects , VA construction , CoE 
construction , and NAVFAC construction for 197 7 , 1980 , and 1984 . 
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Commi ttee Categori es CoE Categori es NAVFAC Categori es 

Des i gn defi ci ency Desi gn defi c i ency Desi gn defi c i ency 
( AE  ac ti on ) Error or omi ss i on 

Des i gn defi c i ency 
( no AE acti on ) 

Cri teri a changes Cri teri a changes di rected Cri teri a change 
by Department of the 
Army 

Unforeseen Di fferi ng s i te condi tions Unforeseen condi ti ons 
condi ti ons Vari ati on in estimated 

quanti ti es 

Change i n  scope User requested changes Customer request 
Vari ati on i n  scope Change i n  scope 

Other Contract  opti on Opti on 
Val ue engi neeri ng 
Other ( admi ni strati ve/ 

Val ue engi neeri ng  
Admi ni strati ve/ 

c ombi nati on ) accounti ng 
Defi c i ency i n  government Unresol ved cl a ims 

furn i shed property Pl anned changes 
New l aw/regul ati on/code Currency reeval uati on 
Suspensi on of work Uncoded 

TABLE 8 Reasons for Contract Modi fi cati ons on Mi l i tary Constructi on 
Proj ects--FY 1984 

Percentage of al l Change 

Army Corps of Naval Fac i l i ti es 
Category Engi neers Engi neeri ng C ommand 

Des i gn defi c i ency 38 37  
Cri teri a changes 22 6 
Unforeseen condi ti ons 12 27 
Changes in scope 1 3  17 
Other 1 5  1 3  

Total 1 00 100 
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7 

CONCLUS IONS AND RECOMMENDAT IONS 

CONCLUS I ONS 

Al though i t  woul d be unreal i sti c and a waste of money to try to 
el i mi nate al l modi fi cati ons to federal constructi on contracts , reason­
abl e efforts to control modi fi cati ons are j usti fi ed and  appropri ate .  
Two essenti al i ngredi ents i n  an effecti ve control effort are sens i bl e  
cri teri a on what consti tutes an acceptabl e contract modi fi cati on rate 
and accurate data on actual contract modi fi cati ons . 

Stati sti c s  on the contract modi fi cati on rate for non federal proj ­
ects woul d be val uabl e for establ i sh i ng contract modi ficati on cri teri a 
for federal agenc i es .  Useful stati sti c s  currently can be provi ded by 
the Bureau of the Census at  very l ow cost . Wi th some addi ti onal 
expendi tures , the Bureau of the Census  coul d devel op more compl ete 
stati sti cs . 

Uni form stati sti cs  on the contract modi fi cati on rates of vari ous 
federal agenc i es are needed to establ i sh cri teri a ,  to devel op gu i dance 
on where efforts to control contract modi fi cati ons shoul d be concen­
trated , and to j udge the effecti veness of the agency control efforts . 
Currentl y ,  several agenc i es col l ect contract modi fi cation data ; 
however , the val ue of such data i s  l i mi ted because al l agenc i es do not 
col l ect the same type of data . 

RECOMMENDAT IONS 

1 .  Al l federal constructi on agenc i e s  that are requi red ei ther by 
a congress i onal commi ttee or agency pol i cy to col l ec t  and report 
stati sti cs  on contract modi fi cati ons shoul d adopt un i form standards 
for such stati sti c s . As a mi n i mum , these agenc i es shoul d devel op 
stati sti c s  on the number , dol l ar amount , and percentage of ori gi nal 
contract amount of modi fi c�ti ons to thei r constructi on contracts and 
the reasons for the modi fi cati ons . To the extent feas i bl e ,  the 
fol l owi ng separate breakdowns of the data shoul d be provi ded : 

o by type of fac i l i ty--usi ng , i f  possi bl e ,  the categori es  and 
defi ni ti ons devel oped by the Bureau of the Census for publ i c  sector 
constructi on ( see Appendi x B ) ; 

o by new constructi on versus repai r  and al terati on work 
( however ,  operati ng and ma i ntenance contracts shoul d not be i ncl uded ) ;  
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o by the ori gi nal dol l ar amount of the contracts , and grouped 
i n  the fol l owi ng categories : l ess than $1 mi l l i on ,  $1 mi l l i on to $5 
mi l l i on , $5 mi l l i on to $1 0  mi l l i on ,  and more than $1 0 mi l l ion ;  

o by the type of contract used ( e.g • • fi xed pri ce , uni t price ,  
cost  reimbursabl e ) ;  

o by the contract c l ause under whi ch the modi fi cati ons were 
executed; and 

o by whether the modi fi cati ons were pl anned and anti c i pated 
( e.g • • to i ni ti ate a new phase of a pl anned mul ti phase proj ec t  or to 
exerci se an opti on i n  a contract ) or unpl anned . 

I n  prepari ng stati sti cs  on the reasons for modi fi cati ons , for 
compari son purposes agenc i es shoul d use the fi ve broad categori es of 
reasons that the commi ttee adopted ( i .e • • desi gn defi c i enc i es , 
c ri teri a changes , unforeseen condi ti ons , c hanges i n  scope , and other ) .  
For thei r own purpose , agenc i es can use subcategori es l i ke those 
adopted by the CoE and NAVFAC . If poss i bl e ,  the CoE and NAVFAC shoul d 
try to agree on the reason subcategori es ( codes ) they wil l use and the 
defi n i ti ons of those subcategori es. 

The stati sti cs shoul d i ncl ude only proj ec ts in  the 50 states of 
the Uni ted States. Agenc i es havi ng proj ects i n  u . s .  terri tories and 
forei gn countri es shoul d devel op some method of excl uding data from 
such proj ects from thei r stati sti cs.  

The stati sti cs  shoul d be  prepared on  the bas i s  of  compl eted 
proj ects ; that i s ,  contract modi fi cati ons shoul d be reported for the 
year i n  wh i ch the government takes benefi c i al occupancy of the 
constructed or rehabi l i tated fac i l i ty .  

2 .  The Bureau of Census shoul d periodi cal ly  ( e.g., annual l y ) 
prepare and publ i sh cost-growth stati sti c s  on nonfederal constructi on 
contracts s imi l ar to the stati sti c s  prepared for th i s  report. I n  
addi ti on , the Bureau o f  the Census shoul d i nvesti gate the feas i bi l i ty 
of prov i di n g  addi ti onal breakdowns of the data l i ke  those outl i ned i n  
recommendati on 1 .  
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APPENDIX  A 

DEF I N IT IONS 

1 .  Cardi nal Chan�es : Cardi nal changes are maj or addi ti ons or 
changes to a project not i n  furtherance of des i gn )  that s i gn i fi cantl y  
expand o r  modi fy the scope o f  the work . On federal proj ects , cardi nal 
changes are c ons i dered a new procurement ;  thus , they are usual ly  
handl ed through a suppl emental  agreement rather than by a change order . 

2 .  Change Order:  A change order i s  a wri tten amendment to a 
s i gned contract that authori zes a change i n  the work to be accompl i shed 
and/or an adj ustment i n  the contract amount and/or i n  the time to com­
pl ete the proj ect . On federal projects , change orders can only be 
i ssued by the contracti ng offi cer ; that i s ,  the government offi c i al 
who i s  spec i fi cal l y  authori zed to act on behal f of the government .  On 
pri vate proj ects , the s i gnature of the p rofes s i onal archi tect or engi ­
neer ( AE )  who desi gned the proj ect often i s  al so requ i red on change 
orders , and i n  some cases pri vate owners wi l l  del egate to an  AE ful l 
authori ty to execute change orders . Al most  al l federal constructi on 
contracts and many pri vate contracts i ncl ude a change cl ause that per­
mi ts the owner , when necessary , to i ssue change orders uni l ateral ly , 
even though a price  and a schedul e modi fi cati on have not been agreed 
to by the contractor.  In such cases , these matters are dec i ded l ater 
by negoti ati on ( or possi bly arbi trati on ) .  

3 .  Cost-Growth : Cost-growth i s  the di fference , for whatever 
reason , between the ori g i nal contract amount and the fi nal contract 
amount that  the owner must pay . 

4 .  Des i gn Defi ci ency : Th i s  i s  a defect or omi s s i on i n  the con­
tract documents that resul ts i n  some aspect of the work bei ng 1 n  
v i ol ati on of a bu i l di ng code or l aw or bei ng i noperabl e ,  potenti al ly  
hazardous , or unconstructi bl e .  D i mensi onal errors are in  th i s  
category al so , a s  wel l a s  fa i l ure o f  the des i gn to p roperl y take i nto 
account publ i shed standards by the owner . 

5 .  D i fferi ng Si te Condi ti ons : D i fferi n g  s i te condi ti ons are 
actual physical condi ti ons ( such as subsurface or topograph i cal ) that 
di ffer materi al l y  from those i ndi cated i n  the contract documents or 
from physi cal condi ti ons normal l y  expected to be encountered . 

6 .  Idpac t :  There may b e  two categori es of added c o s t  i n  any 
change or er .  The fi rst i s  the actual cost of performi ng the changed 
work . The second i s  the effect a change order may have on other work 
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due to sequence changes , etc . , or del ay to the proj ect .  The l atter 
category i s  l abel ed vari ousl y as 11 impact :  •ri ppl e effect :  
11Consequenti al damages , .. o r  11 1  oss o f  producti vi ty .  11 

1 .  Product Improvement or Cri teri a Changes : These are changes 
i ni ti ated by the architect or owner after contract award to i mprove or 
enhance the qual i ty of some aspect of the faci l i ty ,  equi pment, or fur­
n i sh i ngs . The A� Corps of Engi neers and Naval Fac i l i ti es Engi neeri ng 
Command defi ne product improvement changes as  di screti onary upgrades 
of des i gn requested by the customer . 

8 .  Suppl emental A�eement :  A suppl emental agreement i s  a 
bi l ateral agreement be een owner and contractor i ncorporati ng a 
change i n  the scope of the work to be done , the pri ce , and schedul e 
effect thereof . 
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APPENDI X  B 

CONSTRUCTI ON PROJ ECT CATEGORI ES 

The fol l owi ng categori es and defi ni ti ons  are used by the Bureau of 
the Census for publ i c  sector constructi on stati sti c s . The commi ttee 
recommends that federal constructi on agenc i es use the same categori es 
when prepari ng contract modi fi cati on stati s ti c s . 

o Hous in¥ and Redevel o�ment i ncl udes houses , 
apartment bu 1 di ngs , dormi ories , fraterni ty and 
sorori ty houses , and al l other housekeepi ng and 
nonhousekeep i ng res i denti al structures . 

o Educati onal i ncl udes academi c and assoc i ated 
bui l di ngs ( l i brari es , cafeteri as , d i n i ng hal l s , 
student un i ons , etc . ) at educati onal i n sti tuti ons . 
Al so i ncl uded a re bu i l di ngs wh i ch serve an educa­
ti onal purpose , i . e . , publ i c  l i brari es , museums , 
art gal l eri es , pl anetari ums , observatori es , 
arboreta , botani cal and zool ogi cal gardens , 
arch i ves , conservatori es ,  etc . Th i s  category does 
not i ncl ude i nsti tuti ons for the deaf , bl i nd ,  mute , 
handi capped , or teachi ng hosp i tal s wh i ch are 
cl assi fi ed as  "hospi tal s . " 

o Hospi tal s i ncl udes bui l di ngs and structures 
at hospi tal s ,  cl i ni cs , i n fi rmari es , surgi cal 
centers , etc . Al so i ncl uded are rest homes , 
nurs i ng homes , sanatori a ,  psychi atri c i nsti tuti ons , 
quaranti ne col on i es , school s for the handi capped , 
orphanages , homes for the aged , homes for unwed 
mothers , hal fway homes , outpati ent cl i n i c s , medi cal 
research centers , etc . 

o Other State and Local Bu i l di ngs i ncl udes 
general admi ni strati ve bui l di ngs ; pol i ce , fi re and 
correcti ons bui l di ngs ; bus , streetcar , subway and 
ra i l road garages and barns , stati ons and rel ated 
bui l di ngs ; encl osed park i ng fac i l i ti es ;  a i rport 
bu i l di ngs ; mari time transport , storage and termi nal 
bui l di ngs ; el ectri c power generati ng bu i l di ngs ; 
amusement-recreati onal bu i l di ngs ; and other 
commerc i al , i ndustri al and mi scel l aneous bui l di ngs 
not el sewhere cl assi fi ed . 
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o Hi ghwa�s and Streets i ncl udes h i ghw�s . 
streets , 6ri ges , overpasses , tunnel s ,  tol l faci l i ­
ti es , street l i ghti ng , and mi scel l aneous road con­
structi on . 

o Conservati on and Devel opment i ncl udes al l 
construction i ntended for water resources protec­
ti on and control such as erosi on control systems , 
fi sh hatcheri es ,  spi l l w�s . pol l uti on control 
pl ants , l evees , seawal l s ,  waterfront bul kheads , 
j etti es , ri ver and harbor devel opment , dredging  and 
drai nage ,  canal s ,  i rri gati on fac i l i ti es ,  dock s , 
pi ers , wharves , berths , and reservoi rs bui l t other 
than for potabl e water supply .  

o Sewer �stems i ncl udes storm drai nage and 
sewerage sys m 1 1 nes , dry waste di sposal pl ants , 
nonpotabl e water treatment pl ants and pumpi ng 
stati ons , tunnel s ,  outfal l s ,  and al l other sewer 
constructi on . 

o Water Su��ly  Faci l i ti es i ncl udes potabl e 
water di stri6u on systems and storage fac i l i ti es 
such as  water l i nes , aqueducts , water pumpi ng 
stati ons , treatment pl ants , dams , reservoi rs ,  
arti fi c i al l akes , brook s , ponds , and water wel l s . 

o Mi scel l aneous Nonbu i l di ng Constructi on 
i ncl udes open amusement �nd recreati onal fac i l i ­
ti es ; power generati ng fac i l i ti es ;  and other open 
constructi on ( subway and s treetcar constructi on , 
a i rport runw�s . open park i ng fac i l i ti es ,  etc . ) .  
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