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DRAFT ENVIRONMENTAL IMPACT STATEMENT: SUP PLEMENT 

( a) Lead Agenc y :  The Department of  Energy 

( b )  Propo sed Ac t ion:  Implementat ion o f  Energy Performanc e Standards 
for New Buildings 

( c )  For Further Informat ion and addit ional copies Contac t : 
( 1) Mr . Jame s L.  Binkley , AIA Office of  the Ass i stant Se cretary 
for Conservat ion and So lar Energy ,  U. S .  Department of  Energy,  
Rm. GF 2 31 Forre stal  Building , 1000 Independence Ave. , S . W . , 
Wa shing ton, D . C .  20850 , 800-4 24-9040 or 202-2 52-
285 5 .  ( 2 ) D r .  Robert J .  Stern, Act ing D irect or, NEPA Affa irs 
Divi sion, Of fice of the As sis tant Se cre tary for Environment , 
1000 Independence Ave. , S . W. , Room 4G-064 , Washington,  D . C .  20585 , 
202-252-4 600 . 

( d )  De signat ion : Draft  Environmental Impact  S tatement : Suppl ement 1 
for Energy Performanc e Standards  for New Buildings ( D OE/E IS 00 61-d:i) 

( e )  Abs trac t :  Energy performanc e s tandards for new buildings are 
proposed to  be  implemented as mandated by Congres s in Sec tion 305 
of the Energy Conservat ion Standard s for New Bu ildings Ac t of 19 76 
( adopted as Title  III of  the Energy Cons ervation and Produc tion Ac t 
Pub .  L .  94-385 , 42 U . S . C .  6 801 e t. s eq. ) Environmental impac ts  o f  
sett ing the Standards  were analysed in the Draft Environmental 
Impact  Statement , DOE/EIS-0061-D ( DOE 19 79a) . Thi s  suppl emental 
information  to  the DE IS analyse s inst itut iona l ,  soc ioeconomic and 
phys ical environmental impacts o f  a comprehens ive implementat ion 
program, which would includ e  adopting , administering , enforcing 
and moni toring the e ffec t iveness o f  the Standards .  Impac ts from 
four alternat ive implementation programs des i gned t o  bound the 
range o f  po tent ial ·  impl ementat ion programs have been analyz ed as 
wel l  a s  impac t s  of  spec ific  components o f  an implementat ion 
program. The range of phys ical and natura l environmental impacts  
from the four implementation alternat ive s i s  w i thin the range of  
impacts  e st imated for the Standard s .  

( f) The review period for thi s supplementa l information t o  the DE IS \,''1' 

ends concurrent with the end o f  the review period for the DEIS . 
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EXECUTIVE SUMMARY 

1 . 0 INTRODUCTION 

On November 28, 1979  the Department of Energy (DOE ) re leased a Draft 
Environmental Impac t S ta tement ( DE IS )  on the proposed rule for the 
S tandards ( DOE/EIS-0061-D),  which s tated that a Supp lement to the DEIS 
would be pub l ished to addre ss the impac ts of the implementation program 
since implementation had been presented only as a set of  issues . 
Research has b een comp l eted to assess implementation al ternat ives and 
the ir impac ts . This research is presented in this Supp lementa l 
Information .  It focuses on the maj or findings, areas of  known or 
probable  controversy, and is sues to be reso lved . This Supp lemental 
Inf ormation is lla..u_ed pursuant. to the National Environmenta l  Po licy Ac t 
( NEPA) o f  1 969, as amended ( 42 U . S . C .  432 1  � �.) ,  and the 
implementing regulations of the Counc il on Envi ronmental Qua lity ( CEQ 
40 CFR Parts 1500-1508)  to the fullest _ ex�ent p_:i:-ac tic8'.b l e .  

Bu ildings accounted for one-thi rd o f  the total energy used in the United 
S tates in 1976  (DO E /BCS 1978 ) . Simi lar find ings were reached in an 
independent analy s is by the Harvard Bu siness  S choo l  using Energy 
Informat ion Adminis trat ion ( EIA) data, wh ich found that between "36% 
and 40% of U . S .  energy c onsump ti on is used to heat, air condition, 
l ight and provide ho t water for homes, conunercial struc tures, and 
f ac tories . The re sidential s tructure alone uses 20% of all  energy used 
in the United S tates " ( Stobaugh and Yergin 1979 ) . Almos t 40% of  the 
energy used in bu i ldings was wa sted ( DOE /BCS 1 978 ) . "In the very near 
future, sub stantial savings ( o f  energy ) can be made by re lative ly 
s imple changes in the way we manage energy use • • •  the mos t  sub stant ial 
conservation opportunit ies • • •  wi l l  be ful ly achievable only over the 
course of  two or more decades as the existing capital s tock and 
consumer durab les are replaced . There are economically at trac tive 
o pportunities for s uch improvements in app l i ances, automobiles, 
bu ild ings and industrial processes at today's prices for energy, and as 
prices r ise, these opportun ities wi ll mu l t iply" ( NAS 1 980 ) . 

In order to improve the energy performance of  new bu ild ings, Sec tion 304 
of  the Energy Cons ervation Standards for New Bui ldings Act of  1 976 
( Pub . L. 94-385, 42 U . S . C .  e t�·) ( the Ac t ) ,  as amended by Sec tion 
304 ( a )  o f  the Department o f  Energy Organization Act of  1 977 ( Pub . L. 

95-91, 42 U . S . C .  7101  et� . ) ,  authorizes DO E to deve lop energy per
formance standards ( the Standard s )  for new bu ildings, which are to be 
imp lemented at the state and local leve ls through build ing codes and 
other c onstruc tion c ontrol mechanisms requiring equival ent level s  o f  
energy conservation .  Memorandums o f  Unders tand ing between Department 
o f  Hou sing and Urb an Development ( HUD) and DOE (March 1, 1 979 ; January 
1 1, 1980 ) convey respons ib il ity from HUD to DOE for deve lopment of the 
rule and any requi red technical support documents for implementing the 
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St andard s.* DOE will a s s ist HUD by pl anning , managing , and c omplet ing 
analys i s  and by preparing a draf t implementation regu lat ion which may 
be used by HUD to mee t HUD's respons ib il ities under Se ctions 305,  308, 
and 31 1 ( 4 )  of  the Ac t .  

The propo sed act ion t o  impl ement the Standards wil l c onsist o f  deve lop
ing and promu lgat ing implementation regulat ions  for the Standards 
pursuant to the Ac t.  Se ction 302 of  the Ac t indicates th at compl ianc e 
wi th the Standard s  should be  achieved through existing building codes 
and o ther cons truction c ontro l mech anisms or through a spec ial ap proval 
proces s ,  bu t wi th a minimum of  Fed era l int erferenc e  in state and local 
transac t ions. Sec tion 305  of th e Ac t provides th at "no Federa l f inan
c ia l  ass istanc e  shal l b e  made avai lable  for the cons truc tion of  any new 
commerc ial or re s identia l  building in any area of  any s tate" unless c er
tain act ions are taken by the s tate and loca l government s to avo id 
impo sit ion o f  the s anc tion. However, each House of Congre ss  mus t  
ap prove the need for the sanc t ion before the sanc t ion become s effect ive. 

2 . 0  MAJOR FINDINGS 

F ir st ,  the overa l l  environmental impacts are po s i t ive . The maJor areas 
of conc ern would be wi th ins titutiona l impac t s. The implementat ion 
program would need to b e  des igned to mit igate impacts on local  
jurisdict ion s and des ign profess iona l s. The soc ioeconomic impac t s  on 
all  groups are sma l l  and pos itive and thus present l ittle conc ern for 
the des ign of an implementat ion pro gram. The energy savings and 
attendant po l lutant reduc t ions are po s itive enough to outweigh any 
negat ive f irs t costs of  building cons truction, implementation program 
cos ts , addit ional po l lutants from increased product ion of  
energy-conserving materia l s ,  and commitments of  human and natura l 
resourc es. 

Se cond , the St andards are pro j ec ted to increase a building's purch ase 
pric e via the increased cos t of  energy-cons erving material s and 
ins tallation labor . Studies indicate th at, in the short run , c onsumers 
may be unwil l ing to bear al l of the increas e in f irst  costs  for the 
improvement in bui lding energy e ffic ienc y th at wou ld re sult from the 
Standard s. Thu s, the Standard s  could cause a slight de creas e in 
building demand and a s l ight increase in the value o f  bui ldings that do 
no t comply wi th the Standard s. Incent ive s of grant s, technical 
assis tance ,  and re lated pub l ic informat ion can a l leviate thi s  short-run 
re luc tanc e to pay for the improvement in build ing energy effic iency due 

*DOE has a ssumed , for the purpo se o f  preparing th i s  document ,  th at 
current ly proposed legis lation to transfer the au thority for 
impl ement ing the Standard s from HUD to D OE will  be approved by 
Congres s. If thi s  transfer is no t approve d then HUD wil l  propos e  the 
regulations to impl ement the Standards. Thi s  suppl emental information 
accurately ana lyzes HUD ' s  des ired ac t ion should  they become the Federa l 
agency to impl ement the Standards. 
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to the Standard s .  These type s of incent ive s would s erve to mit igat e 
these short-run impacts .  In  the long run, a s  c onsumer s become more 
famil iar wi th buildings tha t comply wi th the Standard s , the benefits  of 
improved building energy e ffic ienc y would  be bet ter under stood . Thus , 
in the long run,  consumer s are expec ted to become more willing to pay 
the increased f irst  cost for the bui lding ' s  improved energy e ffic iency 
tha t woul d  re su l t  from the Standards .  During thi s  time frame , demand 
for new hous ing would not decrease and , in the long run ,  may increase 
as a resul t  of the Standards . 

Third , the c osts  and bene fits o f  implementing the Standard s wil l have a 
smal l posit ive impac t on the nat iona l  economy . The costs  and savings , 
a l though s ign ificant , are extremely small c ompare d to the gross  
nat iona l produc t for any given year . 

Fourth , impl ementat ion c osts for all  four a lternative s s tudied were 
found to be smal l re lat ive to the value of  energy saved and 
construction mod ifications . In terms o f  the cos t o f  energy s aved , 
tota l implementation costs  amount to a one-t ime cost of  a fract ion of a 
c ent to a few pennies per mill ion Btu s aved ,  depending on the 
implementat ion alternat ive. On thi s  bas i s, add it iona l f irst costs of 
cons truct ion range between $ 1  and $2 per mil l ion Btu saved, depend ing 
on the type o f  fue l, c l imate region, and as sumed building l ife time . 
For mos t  re gions , th i s  i s  c ons iderab ly less than the price of  the fue l  
being saved.  Implementat ion c o s t s  for the alternat ive s were calculated 
to inc lude impl ementation and adminis tra tive act ions that wou ld be 
requ ired at the Federa l ,  s tate, and loca l l eve l s .  

F i fth , a mul t i-pa th impl ementation program ( i . e . , one that inc ludes 
both a cert ification proces s and an Alternate Ap proved Proces s (AAP ) )  
that inc ludes both inc ent ive s and s anc tions may induce maximum 
complianc e wi th the Standard s .  

In summary , the Standards would enhanc e energy s avings over and above 
the marke t plac e ,  no matter wha t type of implementat ion pro gram were 
chosen, a l though maj or energy s avings depend on the extent o f  
enforcement at the loc a l  l eve l. The negat ive phys ica l ,  ins titut iona l, 
and soc ioeconomic impac ts are small  c ompare d to the cumulative energy 
savings estimated to resu l t  from the four implementation programs 
analyzed.  

2 . 1  INST ITUTIONAL 

The analysis o f  ins titutional impacts o f  impl ement ing the Standard s 
yie lded s evera l maj or findings.  F irst, s tat e and local  j urisdic t ions 
with building or energy c odes will be able to adopt a new code more 
readily than j urisd ict ions wi th no code experienc e.  Forty-two (42 ) 
s tates currently have adop ted some form o f  an energy code.  However , it 
is unl ike ly tha t s tate and loca l j urisd ict ions wil l  amend existing 
c odes unt il Fe dera l grants are made avai lab le , s inc e j urisdictions 
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generally  tend to view the cos t  of revis ing exis ting codes to be 
greater than the benefits .  Thus , i f  no  inc entive s are provided to  
localj urisd ic t ions and a mult ipl e  compl ianc e pa th ( i . e. , a 
c ert ification pro-
c ess  and an AAP ) i s  availab l e ,  j urisdict ions wou ld probab ly choose the 
AAP . The maj ority o f  states and local itie s  may choose to develop , 
impl ement ,  and adminis ter an AAP in the ini tial s tages of  an 
implementat ion pro gram and thu s avoid the impo s ition of  sanc t ion s .  
States and local j uri sdic tions would cons ider s evera l fac tors when 
dec iding whe ther to comply via a c ert if icat ion proces s or an AAP . 
The s e  inc lude: 

o time and cost  to revise an exis ting code 

o t ime and cos t in cod e  qual ification 

o program requirements for impl ement ing , adminis tering , enforc
ing and monit oring 

o loca l po l i tical c l imate toward code adopt ion 

o l egis lat ive ac tion requ ired for code adopt ion 

o availabil ity o f  Federal inc entives and implementation too l s .  

Second , cod e  adopt ion doe s no t ens ure , i n  and o f  itse lf , code 
enforc ement .  Analys es sugges t that under any type of impl ementat ion 
program the l eve l of  enforcement wil l  vary among s tate s ,  wi thin state s ,  
and perhaps with in local j urisdictions . Mo st s tate governments are not 
l ikely to assume re spons ibil ity for loca l enforcement and monitoring 
ac tivities . Sinc e  s ome s tates do not require local  j uri sd ict ions to 
enforc e code s ,  some of thes e j urisd ictions have avoided do ing s o .  
Thu s ,  an e ffec tive impl ementat ion program would  need to require s tate 
and loca l j urisdict ions to administer, enforc e ,  and monitor the codes 
in order for them to receive inc entives or to avo id the sanc tion. 

Th ird , the l eve l  o f  re spons ib i l ity for enforcement wi l l  depend upon the 
ac tions taken by the Federa l government to encourage compl ianc e.  The 
key ac t ion which wil l encourage compl ianc e is the grant ing of 
inc entives and po s s ibly the impo s ition o f  sanc tions . With s anc tions 
and no incent ive s ,  Fed era l government re spons ib i l ity for enforcement is 
greater than s tate or local re spons ib ility .  Wi th sanc tions and 
incent ive s ,  re spons ib ility for implementat ion rema ins at  the Federa l 
leve l ,  but the maj ori ty of  enforc ement re spons ibil ities shifts to the 
stat e  and loca l l eve l .  

Fourth , the mos t  cost-e ffec tive appl ication o f  grants t o  s tate and local 
governments would be  to provide incent ive s to states that  have high 
demand for new c ons tru ction, because greater energy savings wou ld re sult 
if the incent ive s  resulted in those  state s adopt ing and enforc ing the 
S tandard s .  Twenty-e ight s tates would be  covered b y  th i s  definit ion ( s ee 
Chapter 5 ) . High demand is int erpre ted to inc lud e bo th the l eve l of  
building activi ty and the rate of  growth . However , i t  may be impo s s ib l e  
to induc e some states to comply through the adoption o f  a cod e ,  no mat
ter how many incent ive s are provided . 
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Fi fth ,  impl ementat ion, adminis tra tion , and enforc ement o f  the Standards 
for Federa l bui ldings can be accompl ished through ei ther a decentral ized 
or centra l ized impl ementation program. Whe ther Federal agenc ies enforc e 
the Standards for Federa l buildings in a central ized or decentral ized 
way wil l determine how Fe dera l compl ianc e wil l af fec t impl ementation. 
Centralized enforcement re sponsib ility for Fed era l buildings in one 
Fe dera l agenc y wou ld have a t  l eas t two po tent ial impa c t s .  One ,  o ther 
Federa l agenc ie s may re s i s t  re l inqu ishing au thorit y over one aspec t o f  
the ir new build ings t o  ano ther agenc y.  And two , a lthough cen tral ized 
au thority may resul t in a hi gher leve l  o f  ac tua l compl ianc e ,  i t  woul d  
probab ly increase Fe dera l paperwork and thus delay those agenc ies con
s truc t i ng new buildings . 

2 . 2  SOCIOECONOMIC 

For the nat ional economy , the S t andards wou ld have a sma l l  po s it ive 
impac t on employment , income , gros s nat iona l produc t ,  and building 
cons truc t ion. 

The St andard s would increase the f irst  cos t o f  new re s ident ial hous ing 
by approximately 2% and increas e the co s t  o f  new commerc ial buildings 
by $0 . 80/sq. f t .  In  the short run, c onsumers might not be  wil l ing to 
pay the increas e i n  f irst  cos t for improved bui lding energy effic iency 
that  wou ld re su lt  from the Standards .  Thus , in the short run ,  this 
i ncrease in building cos t may cause a s l ight de crease in building 
s tart s  and a s l ight increase in the value o f  houses th at do not comply 
wi th the S tandards . 

Ca lcu lat ions of  net pre sent value show th at with fu l l  informat ion the 
consumer ' s  benefits  from implement ing the Standards shou ld  exceed the 
cos t o f  energy-c ons erving materials and ins ta l lation labor for mos t  
bu ild i ng type s .  The payb ack period for the investme nt range s from 3 to 
10 years.  A payb ack per iod is the t ime require d for benefits of energy 
savings to ou tweigh the co s t  of the investment in the bui lding . In the 
long run, informat ion on the benefits  of improved building energy 
effic ienc y  du e to the Standard s  should  c irculate amo ng consumer s .  
Thus, in the long run hous ing s tart s  wil l not decrease as a re su lt  o f  
the Standard s  and , i n  fac t , may increas e s l i ghtly .  

The St andards are expec ted to have some equity impl icat ions . Firs t ,  
some consumer s ,  e spec ial ly those from lower income groups , would  per
ceive l ess  bene fits from the S tandards th an o ther consumer s, because 
consumer s have dif ferent time preferences  for money . Tha t i s ,  some 
consumers wou ld be  wil l ing to trade off more fu ture inc ome for pre sent 
income than o ther consumer s.  Consumers who value present income higher 
th an the average consumer re lative to fu ture inc ome would derive les s  
benefit  from the Standards . 
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Second , i t  i s  po s s ib l e  th at the sma l l  increase in f ir s t  c o s t s  w i l l  
caus e a smal l numb er o f  consumer s t o  be priced ou t o f  the new bu i ldings 
market .  Th i s  impac t wou ld b e  expected t o  o ccur more frequent ly among 
lower income groups bu t could  b e  mi t i gated e i ther th rough t ax 
inc ent ive s or through inc orpora t ing energy e ff ic ienc y into l end ing 
ins t itut ion s' dec is ion s .  

Th ird , t ax cred its  and d educ t ions wou ld re su l t  in s ome equity impac t s .  
The t ax credi t  o r  deduc t io n  could prevent any one from being priced ou t 
o f  the new b u i l d ing marke t ,  except  the c onsumer who d id not pay any 
taxe s .  Al so , a tax incent ive wou l d  caus e an income tran sfer from 
soc iety t o  purch aser s o f  new bui ld ings . Tax cre d i t s  are not an 
avai lab l e  opt ion und er the Act , and thu s wou l d  requ i re legis lat ive 
change in ord er t o  b ecome part o f  the proposed ac t ion. 

The reg iona l impac t s  o f  the Stand ard s  o n  earnings and emp loyment  are 
expec t ed t o  b e  s ma l l  and pos i t ive . The only reg ions in which th i s  
would  no t ho l d  tru e are thos e tha t produc e a l arg e percentage o f  the 
Na tion' s bui ld ing energy c onservat ion mater i a l s ,  where more po s i t ive 
economic resu l t s  wou l d  b e  expe rienced . 

2 . 3  P HY S I CAL ENVIRONMENT 
� 1 � 

·I°) I ) 
The fu l l  range o f/phys ica l enviro nmental impac ts was h and led by the 
D raft Enviro�me tal  Impac t Statement ( D OE /E IS 00 61- 1) re leased in 
November o f (1977 and is not changed in scope by the impl ementat ion 
a l t ernat ive s .  he impac t s  o f  the Stand ard s  on man's physical  
environment are pro j ec ted t o  b e  pos i t ive for all  impl ementat ion 
a l t ernat ive s .  For each a l t ernat ive , ene rgy consump t ion  i s  reduced and 
po l lu tant re leases a ssoc iated w i th energy c onsump t ion are 
corre spond ingly reduced� The extent of the po s i t ive impac t s  i s  a 
func t ion o f  the pene tra t ion rates for each impl ementat ion a l t ernat ive . 
Tha t i s ,  the greater the pene tra t io n  occurring as  a re sul t o f  the 
impl ementat ion s trategy , the greater the po s i t ive impac t .  

3 . 0  IS SUES AND AREAS OF PROBABLE CONTROVER SY 

Severa l i ssue s h ave b een i den t i fied th at  re pre sent maj or que s t ions for 
dec is ionmaker s .  F ir s t  is the que s t ion  of whe ther the implementat ion 
program s hou ld i nc lude s anc t ions . The inc lusion o f  s anc t ions may 
increas e the e f fec t ivenes s  of  the program bu t als o exac erbat e the po s
s ib le impac ts  of the pro gram. Th i s  d ocument h as inc luded s anc t ions in 
the proposed Fed era l program, however it i s  rec ognized tha t thi s n eed s 
t o  b e  c ons idered c are fu-rly be fore a f inal d ec i s ion i s  mad e .  

Second are i s sue s  re lated t o  inc luding incent ive s in the implementat ion 
pro gram. Namely , should there be inc ent ive s at a l l , and , if s o ,  to wha t 
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groups shou l d  thes e b e  t argeted , and a t  wha t l evel s? I f  the bu ild ing 
purchaser bene f i t s  fr om the S t andard s ,  i t  c ould  b e  argued that t o  pro
vid e incent ive s t o  marke t part ic i pant s wou l d  b e  wa s t e fu l  o f  tax 
monies.  However , inc ent ive s t o  market  part ic ipants j ud ic ious ly ap pl ied 
coul d s erve to speed the acc eptanc e  and implement a t ion  o f  the 
S t andards .  The form and ex tent of inc ent ive s provided t o  des i gn 
profess ional s and t o  s t at e and loca l government s a l s o  mu s t  b e  dec ided . 

Third i s  the i ssue o f  the e ffec t ivene s s  o f  the S tandard s and the 
imp l ementat ion pro gram. Some part ie s might argu e tha t the ec onomic 
pre s sure o f  increas ing fue l  pr ices would  re su l t  in s avings near ly a s  
la rg e  a s  tho s e  from the S tand ard s .  The analys i s  in sup port o f  the 
S t andard s s hows s avings b eyond tho se accru ing from market forc es . A 
re lated i s su e  i s  whe ther t o  updat e the Stand ard s ,  and i f  s o ,  how o ften. 

Four th , the t iming of prepara t ion of impl ementat ion too l s  is cr i t ical .  
The  e l ements  o f  the impl ementat ion pro gram mu s t  b e  ava i lab l e  t o  de s i gn 
pro fess iona l s  and l oc al  j uri sdic t ions no later than 1 year a f t er the 
promu lga t ion  of  the Stand ard s for the Stand ard s  to be mo s t  effec t ive . 

4 . 0  IMPLEME NTATION ALTERNATIVE S 

A l t ernat ive impl ementat ion pro grams , inc lud ing an a lt ernat ive which 
re present s no ac t ion  beyond promu lgat ion  o f  the S tand a rd s ,  have been 
ana lyz ed and the ir impa c t s  c ompare d .  Ma ny impl ement at ion c omponent s 
are ava i lab l e  from which t o  d eve lop an implementation pro gram 
c ons i s t ent w i th the Ac t .  An impl ementat ion pro gram c ons i s t s  o f  thre e 
maj or e l ements: ways t o  comp ly wi th the S tand a rd s ,  ac t ion s t o  encourage 
c ompl ianc e ,  and t oo l s  to enc ourage c ompl ianc e .  

Becau s e  the numb er o f  p9 s s ib l e  implementa t ion  pro grams wa s t o o  numerous 
t o  b e  pre s ented a s  ind ividua l a l terna t ive s ,  a b ound ing s et o f  
a l t ernat ive sc ena rio s wa s d eve l oped and ana l yzed . The bound ing s e t  o f  
a l t erna t ive s provides a range o f  extremes for a n  impl emen tat ion 
pro gram. One ex treme wou l d  be t o  have no imp lementation program; the 
o ther extreme wou l d  b e  to impl ement a mandatory program w i th s anc t ions 
and no inc ent ive s .  

Four a l t er na t ive s are analyz ed . Al terna t ive 1, No Sanc t ions-No Inc en
t ive s ,  re present s the no  ac t ion  a l t ernat ive , whi ch cont inue s pre sent 
building energy c onservat ion trend s .  This  a lterna t ive a ssume s that the 
Standard s wil l  be promu lgated wi thou t any at temp t by the Fed era l 
government t o  provi de any impl ementat ion pro gram. A l t erna t ive 2 ,  No 
Sanc t ions- Inc ent ive s ,  represents a volunt ary implement a t ion  pro gram 
th at  provides inc ent ive s t o  ach i eve c ompl ianc e. A l ternat ive 3 ,  
Sanc t ions- Incent ive s ,  i s  a mandat o ry pro gram tha t provide s incent ive s 
t o  ach i eve c ompl ianc e  and t o  mit igate  negat ive impacts  c aused by the 
sanc t ion s.  Al ternat ive 4 ,  Sanc t ions-No Incent ive s ,  represents the mo st  
s tringent appro ach for an impl ementat ion pro gram. It  requ ire s a l l  
affec ted part ie s t o  comply wi th the Fed era l government' s program. The 
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Fed era l governmen t  wou l d  provid e too l s  t o  encourag e compl ianc e  bu t 
wou ld no t  provide inc ent ive s t o  mitigate  the impacts . Impacts  by 
implementa t io n  program component s ,  are compared . Impac t s  from the 
various a lter nat ive s can be related to the e ffec t s  o f ,  for examp l e ,  the 
provis ion o f  sanc t ion s a lone or incent ive s a lone or bo th toge ther .  
Thi s  a l l ows for a n  a s s e s sment o f  impl ementat ion program c omponents , 
the ir po tent ia l variat ion s ,  the ir impac t s ,  the ir int erre lat ions h i ps , 
and the ir e ffec t ivene s s  in ach i eving c ompl ianc e . 
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1.0 IN TRODUCTION 

This document is issued as supplemental information to the Draft 
Environmental Impact Statement (DEIS) on the proposed rulemaking for 
the Energy Performance Standards for New Buildings published in 
November 1979 (DOE 1979a). The purpose of this document is to examine 
the alternative methods of implementing the performance standards (the 
Standards) and their impacts on the human and natural environment. The 
document thus analyzes institutional, socioeconomic, and physical 
environmental impacts of implementing the Standards. 

Buildings account for nearly one-third of the total energy used in the 
United States. Residential buildings account for approximately 20% and 
commercial buildings account for 13% of the Nation's annual energy con
sumption. A recent study has shown that 40% of the energy used to oper
ate and maintain buildings is lost through poor design, inadequately 
insulated walls, ceilings and basements, poorly designed and operated 
equipment, and poor maintenance (DOE/BCS 19 78, Stobaugh and Yergin 
1979). It has been estimated that 21 to 51% of the residential energy 
and 17 to 52% of the multifamily and commercial energy (HUD 1978, DOE 
1979b) could be conserved in new buildings by more energy-conserving 
designs. Congress enacted the Energy Conservation Standards for New 
Buildings Act of 1976 (the Act), Title III of the Energy Conservation 
and Production Act (Pub. L .  94-3 85, 42 u.s.c. 6 831-6 840) to develop 
and implement energy performance standards for residential and commer
cial buildings to reduce this loss of energy and to achieve the maximum 
practicable improvements in energy efficiency in newly constructed 
buildings. 

The Act directed the Department of Housing and Urban Development (HUD) 
to develop and promulgate energy performance standards for new buildings 
and to undertake the implementation of these standards. The Department 
of Energy Organization Act (Pub. L .  95-91, 42 U.S.C. 7101 et�·) of 
1977 transfer red the responsibility and authority for development and 
promulgation of the Standards from HUD to the Department of Energy 
(DOE). DOE issued its Notice of Proposed Rulemaking (NOPR) for the 
Standards on November 28, 1979. Memorandums of Understanding between 
HUD and DOE (March 1, 1979; January 11, 19 80) conveyed the responsibil
ity for development of implementation regulations for the Standards 
from HUD to DOE. DOE will assist HUD by planning, managing, and 
completing analysis and by preparing a draft implementation regulation 
which may be used by HUD to meet HUD's responsibilities under Sections 
305, 308, and 311(4) of the Act.* 

*DOE has assumed, for the purpose of preparing this document, that 
currently proposed legislation to transfer the authority for 
implementing the Standards from HUD to DOE will be approved by 
Congress. If this transfer is not approved then HUD will propose the 
regulations to implement the Standards. This supplemental information 
accurately analyzes HUD's desired action should they become the Federal 
agency to implement the Standards. 
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Section 302 of the Act indicates that compliance with the Standards 
should be achieved through existing state and local building codes and 
other similar construction control mechanisms or through a special 
approval process, but with a minimum of Federal interference in state 
and local transactions. Section 305 of the Act provides for the sanc
tion that ''no Federal financial assistance shall be made available for 
the construction of any new commercial or residential building in any 
area of any state" unless state and local governments take action to 
implement the Standards or receive an exemption from implementing the 
Standards pursuant to appropriate Federal regulations. This sanction 
may not be implemented without approval from each House of Congress. 

This Document examines the environmental impacts of alternative methods 
of implementing the Standards as required by the procedures of the 
National Environmental Policy Action ( NEPA) of 1969, as amended (42 
U.S.C. 4321 et�·) and the implementing regulations of the Council on 
Environmental Quality (CEQ, 40 CFR Parts 1500-150 8) to the fullest 
extent practicable. 

Although rules for implementing the Standards have not been formally 
proposed at this time, this Supplement describes a range of alternative 
implementation actions, identifies the components of an implementation 
program and analyzes the impacts of implementation alternatives on the 
institutional, socioeconomic, and physical environment. The 
institutional section assesses the impacts of Federal actions on other 
Federal agencies, state and local governments, and building industry 
groups. The socioeconomic section assesses the impacts on industry, 
employment, and the consumer. The physical environmental section 
assesses the impacts on energy consumption and the natural and human 
environment. 
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2.0 DESCR IPTION OF PROPO SED ACTION 

The proposed action to implement the Standards consists of developing 
and promulgating a regulation which incorporates both Federal 
incentives and sanctions. The objective of the implementation program 
is to achieve widespread use of the Standards so that new residential 
and commercial buildings will be designed and built with Design Energy 
Consumptions equal to or less than the Design Energy Budgets for each 
building type (DOE 1979b). State and local governments will be instru
mental in achieving this objective through the adoption and implementa
tion of building codes and other construction control mechanisms or 
through an Alternate Approval Process which complies with the implemen
tation regulations. 

The Act requires all new commercial and residential buildings to be 
designed so as to conform with the Standards unless the specific area 
in which the building is being built has been exempted (Section 305(a) 
(3)). The Act further authorizes the sanction of witholding Federal 
financial assistance from areas where the construction of any new 
cotmnercial or residential building does not meet the requirements of 
the Standards to be withheld (Section 305(a)). However, the 
application of sanctions is subject to approval by Congress before they 
can be incorporated as part of the implementation pro gram. 
Additionally, the Act permits a number of incentives such as grants and 
technical assistance programs to encourage and assist compliance with 
the Standards (Section 307 and 30 8 of the Act). 

There will be two different ways for states or local governments to 
comply with the Standards: 

o Certification Process 

o Alternate Approval Process 

The key roles in the certification process will be played by states who 
will certify that energy-conserving codes have been adopted and are 
being implemented, and by local government bodies who will be enforcing 
these energy codes. For those areas that do not have building codes, 
energy codes or are otherwise unwilling to adopt and enforce one, an 
Alternate Approval Process (AAP) is available. Whereas the 
certification process requires that jurisdictions adopt and enforce a 
code equivalent to the Standards, the AAP requires that the building 
design be evaluated by an approved design professional to measure 
potential energy consumption of the proposed building regardless of 
whether the local jurisdiction has adopted a code. 

Because practically every energy code or standard used nationally is a 
prescriptive or component type, DOE is developing, and will make avail
able in Appendix III and IV of the Final Rulemaking of the Standards, 
equivalent component and prescriptive codes to encourage the implemen
tation of energy conservation in buildings. The types of codes and 
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standards contemplated for the equivalency sections of the regulations 
include a revision of the HUD and Farmer's Home Administration (FmHA) 
Minimum Property Standards (MPS) for residential construction; an 
ASHRAE-type code for commercial buildings; a revision of the Model Code 
for Energy Conservation (MCEC) ; and several other nationally recognized 
codes and standards. A complete list of tools to encourage compliance 
including these proposed revisions, equivalency methodologies and man
uals of recommended practice can be found in Chapter 3 of this document. 
Most of these can be used in both the certification process and AAP .  

Where it is not practicable for state or local governments to comply 
with the Standards, a method for obtaining exemptions from the provi
sions of the Sanctions will be proposed. 

2.1 CERTIFICATION PROCESS 

The implementation regulations will set forth criteria by which a state 
can certify that its code or the codes of its units of general purpose 
local government are "equivalent" to the Standards and are being imple
mented and enforced. 

A code may be considered equivalent if the buildings designed to that 
code have Design Energy Consumptions equal to or less than the Design 
Energy Budgets permitted for that building type within the Standards. 
This can be determined in a number of different ways: the language of 
the code may reflect that the Standards themselves have been adopted; 
the code may be identical to one of the model codes or standards listed 
in Appendix IV of the Regulation; or the methodology made available by 
DOE in Appendix III for evaluating the equivalence of a code may be 
utilized. 

To establish that a particular code has been properly adopted and is 
being adequately implemented, a state will have to submit information 
required by the Secretary. This type of information will include docu
mentation showing: 

1. an equivalent code(s) has been adopted, 

2. the name(s) and address (es) of the state or local code 
enforcement agencies, 

3. a code citation requiring that no permit allowing construction 
or occupancy be issued unless the design is in compliance with 
the building energy code, 

4. requirements for regular inspections to determine that build
ings are being constructed in conformance wi th approved 
designs, 
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5. a provision requiring that designs for buildings over a cer
tain designated size be evaluated using the performance 
approach, 

6 .  provisions for handling local and state amendments to certi
fied codes. 

Under the certification process the state would be respon-
sible for ensuring that state and local building code departments bring 
new commercial and residential buildings into compliance with the 
Standards. 

2. 2 ALTERNATE APPROVAL PROCESS 

The AAP is a method of compliance which requires a local enforcement 
official or a design professional to determine whether the design 
complies and an affidavit from the builder that the structure will be 
built to that design. The enforcement agency would receive and file 
the determination and affidavit in order to make a declaration that the 
building is designed and built to meet or exceed the Standards. The 
declaration would be used, by a person seeking construction funds, to 
signify to lending institutions that financial assistance can be 
given. The declaration is then collected and filed at the lending 
institution. 

The local agency responsible for administering this AAP is specified by 
the Act. Section 305(b)(4) states that the agencies administering this 
process in order of priority will be the building permit-issuing office 
or the agency established to oversee the building process at the local 
government level or, if none of the above are able or willing, any 
agency of the state willing or able to administer this process. 

It is anticipated that the AAP would be utilized more frequently for 
compliance with the Standards than the certification process during the 
period immediately following the effective date of the Standards, 
mainly because of the time required to amend a state or local code to 
make it equivalent with the Standards and the minimal amount of 
increased administration required by the local government. 

The administering agency will be required to grant a declaration to an 
applicant indicating that the administrative requirements of the Stan
dards have been met. These include: 

1. a statement by the jurisdiction that the agency has the 
authority to administer the design approval process 

2. a statement by the jurisdiction that a copy of the building 
design and the determination that the building meets the 
Standards are on file, 
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3. a statement by the jurisdiction that a written assurance is 
on file from the builder or the person applying for the 
declaration, which affirms that the construction of the 
building will conform to the approved design and that, should 
substantial modifications occur during construction, a new 
design will be submitted for ap proval. 

To avoid the sanction, an applicant for construction funds will present 
this declaration to a lending institution or other ap propriate Federal 
agency to show compliance with the Standards. 

2.3 SANCTIONS 

The Act (Section 305(a)) provides for a sanction of withholding Federal 
financial assistance for construction of any new commercial or residen
tial building in any area of any state unless the unit of local govern
ment or the state complies with the implementation program or the area 
in which the building is to be built has been determined by the Secre
tary to be an exemp t area • 

The Department is currently studying the advantages and disadvantages 
of specific components of a sanctions program. The results of these 
studies will be used to develop a recommendation to the President about 
the timing and nature of a sanction. The act also requires that each 
House of Congress approve the need for the sanction before it takes 
effect. 

Federal financial assistance is defined in Section 303(3) of the Act as: 

1. Any form of loan, grant, guarantee, insurance payment, rebate 
subsidy, or a�y other form of direct or indirect Federal 
assistance (other than general or special revenue sharing or 
formula grants made to states) approved by any Federal officer 
or agency; or 

2. Any loan made or purchased by any bank, savings and loan 
association, or similar institution subject to regulation by 
the Board of Governors of the Federal Reserve System, the 
Federal Deposit Insurance Corporation, the Comp troller of 
Currency, the Federal Home Loan Bank Bo ard, the Federal Sav
ings and Loan Insurance Corporation or the National Credit 
Union Association. 

Federal financial institutions will not authorize loans until a state 
or local code equivalent to the Standards has been adopted and 
enforced, or a building design has been determined to be in compliance 
with the Standards through an AAP. Certified jurisdictions will be 
listed regularly in the Federal Re gister to notify financial 
institutions of areas which can receive construction funds. A 
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jurisdiction not listed in the Federal Register would imply that a 
design approvar-process is in place; thus the lender will have to 
collect a declaration of design compliance and an affidavit from the 
jurisdiction that the building will be built to that design. 

State and local governments which cannot comply may be able to receive 
an exemption from compliance with the Standards. This exemption can be 
granted by the Secretary after receiving a request and justifying 
documentation from the state in which the area is located. Congress 
recognized in the Act that there may be areas of the Nation where the 
volume of building construction is so low and building regulatory 
mechanisms so undeveloped that the approval process or the adoption and 
implementation of certified codes will be disproportionally 
costly in relation to benefits expected. 

A request for an exemption will have to include data from which a cost
benefi t analysis could be performed. The state will be required to 
estimate the costs of administering an AAP based upo n the anticipated 
levels of construction in the area. These can be subtracted from a 
dollar estimate of the benefits in energy savings that will be achieved 
over the same period had buildings been designed in accordance with the 
Standards. If the balance is negative (i. e. , costs exceed benefits) , 
an exemption will be granted. 

The regulations will propose not to grant exemptions to an area which 
is located within code enforcement jurisdictions. The existence of an 
agency to regulate building inspections in those areas indicates that 
the level of construction in such an area is sufficiently high to jus
tify the costs of regulation. The Secretary will publish in the Federal 
Register at regular intervals the names of all jurisdictions that have 
been exempted from complying with the Act. 

2.4 INCENTIVES 

Incentive programs that provide grants and technical assistance will be 
proposed to facilitate implementation of the Standards. Grants and/ or 
technical assistance programs directed at the specific needs of state 
and local code enforcement officials and design professionals are 
proposed to assist them in using the implementation tools described in 
Section 3 . 1.3. Educational programs for builders, consumer groups and 
lending institutions may be integrated into the grants or technical 
assistance programs. 
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3.0 DESCRIPTION AND IMPAC TS OF VARIOU S IMPLEMENTATION ALTERNATIVES 

'nlis chapter is divided into five major sections. Section 3.1 describes 
potential components (i.e., administrative actions, incentives, sanc
tions, models, codes, grants, etc.) that can be used to develop any 
implementation alternative. Section 3.2 presents four. potential imple
mentation alternatives that were designed to bound the possible range 
of programs (and therefore the range of potential impacts) that could 
be implemented. As DOE is currently defining a proposed implementation 
program, it is possible that the proposed action will not coincide with 
any of the four alternatives analyzed in this document, although 
Alternative 3 is closest to the proposed action. Each of the 
alternatives is composed of a subset of the available or contemplated 
components described in Section 3.1. The alternatives chosen are Alter� 
native 1, No Sanctions--No Incentives, Alternative 2 ,  No Sanctions-
Incentives, Alternative 3, Sanctions--Incentives, and Alternative 4, 
Sanctions--No Incentives. 'llle remaining three sections present 
estimates of impacts that would occur under each of these alter
natives. Section 3.3 develops expected rates of adoption of the Stan
dards and relates the rate of adoption to the four alternatives. Sec
tion 3.4 develops costs to Federal and state and local governments to 
implement, administer and enforce the Standards under the four alterna
tives. Costs are estimated for the components that make up each alter
native. Finally, Section 3.5 presents a comparative analysis of the 
institutional, socioeconomic and environmental impacts of the four 
alternatives. 

3.1 DESCRIPTION OF POTENTIAL COMPONENTS OF AN IMPLEMENTATION PROGRAM 

nie components that could be used to develop an implementation program 
include: 

o Ways to comply with the Standards 
o Actions to encourage compliance 
o Tools to encourage compliance 

Most of the components can be implemented to different degrees. 'llle 
potential variation in degree of implementation within each component 
determines the range of impacts associated with each category. Many of 
these components were derived from interpretation of the statutory 
requirements in the Act (Pub. L. 94-385). 
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3 .1.1 WAYS TO COMPLY WITH THE STANDARDS 

'nlere are several ways for a building to be in compliance with the 
Standards depending on whether a local jurisdiction has been certified 
by the state as having adopted and enforced a building code equivalent 
to the Standards, and whether the building is a Federal building or is 
built with money from Federally insured housing programs. Three poten
tial ways to comply are described below: 1) Federal compliance, the 
requirements of which are well defined in the Act, 2) certification 
p rocess, and 3) Alternate Approval Process, all of which are under 
development or are being contemplated by DOE. Finally the exemption 
p rocess is explained in Section 3.1.1.4. 

3.1.1.1 FEDERAL COMPLIANCE 

Section 252 of NECPA requires that, when the performance Standards 
under this program are made effective, the energy section of the 
Minimum Property Standards (MPS) of the Federal Housing Administration 
(FHA) and the Farmer's Home Administration (FmHA) shall be revised to 
meet the Standards. Whether DOE would be empowered to approve or 
disapprove revisions made by the separate agencies or would be limited 
to providing technical support has not been determined. Even if 
Congress does not approve the use of the sanction, this provision means 
that, after the effective date, any new construction subject to MPS 
(all subsidized and federally insured housing programs) must comply 
with the Standards. 

Section 306 of the Act requires that the head of each Federal agency 
responsible for the construction of any Federal building shall adopt 
procedures necessary to .assure that any such construction meets or 
exceeds the Standards. Section 546 of NECPA further provides that 
energy performance targets be established for construction of Federal 
buildings that are consistent with the budget levels set pursuant to 
the Act. These latter provisions apply regardless of whether Congress 
approves the use of the sanction. 

No variation to either of those required Federal actions has been con
sidered since they are both required by statute as stated above. How
ever, Section 306 of the Act is unclear whether enforcement responsi
bility for Federal buildings should be centralized or reside with the 
head of the respective agencies. The relative impacts of centralized 
versus decentralized responsibility are discussed in Section 5 . 1  under 
Federal Compliance. 
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3.1.1.2 CERTIFICATION PROCESS 

'nle Act presently calls for a certification process in which states 
would be required to certify, pursuant to appropriate regulations, that 
local units of government have adopted energy codes that meet or exceed 
the energy budgets set by the Standards and that they are being 
adequately enforced. To facilitate monitoring the effectiveness of the 
Standards, the administering agency might require that states send a 
copy of the findings that led to certification to the Federal 
government. 

'nlree elements can vary within a certification process. One, the tech
nical criteria for qualifying state and local codes could require that 
the code be performance-based, component-based or that both bases be 
provided as options. Two, the required content of the codes could vary 
within a certification process. And, three, the procedural requirements 
for code qualification could vary in terms of specifying how to achieve 
equivalency with the Standards. 

3.1.1.3 ALTERNATE APPROVAL PROCESS 

'nle Act permits an Alternate Approval Process (AAP) in jurisdictions 
where qualified codes do not exist. TI!.is type of program would be 
designed to the specific needs of a state or local government and 
to evaluate each proposed building design to determine whether it 
complied with the Standards. These determinations could be made by 
qualified design professionals whether they be in the private sector or 
in local government. 

The AAP as described in Section 305 of the Act has two requirements. 
It requires an evaluation of the energy design, and it requires a 
specified agency of state or local government to issue a declaration 
that the requirements of the Standards have been met. TI!.is declaration 
permits local jurisdictions to retain their historical control over 
local building p ractices but does not burden them with evaluations of 
potentially complicated energy designs. 

TI!.is type of p rogram has the advantage of permitting compliance soon 
after the Standards are promulgated. Citizens in areas of the country 
where state and local governments have been unable or unwilling to adopt 
codes would still be able to participate in an energy conservation pro
gram for new buildings. 
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3.1. 1.4 UTILITY REGULAT ION PROGRAM 

A regulat ion program by energy u t il ity companies wou ld spec i fy that a 
u t i l i t y  no t connec t a new bu i ld i ng t o  i t s  sy s tem un les s the bu ilding 
were bui l t  in accord anc e  w i th a d e s i gn d eterm ined t o  be  in c ompl ianc e 
wi th the St and ard s.  Thes e det erminat ion s could b e  mad e  ei ther by the 
u t i l i ty c ompany or a qual i fied des ign pro fess ional who may or may not  
b e  affil iated w i th a stat e or loca l cod e department . The  nature o f  
such a pro gr am wou ld vary b y  the type o f  re gu lated u t i l ity s erving each 
c onsumer .  To affec t a l a rge  numb er of consumer s ,  i t  wou l d  have to  
apply t o  b oth int er- and intra s tate re gulated u t i l it ie s  and t o  
munic i pa l  u t i l i t ie s .  Munic ipa l  and rura l co operat ive u t i l it ie s  are no t 
re gulated by s tate  Pub l ic Service Commi s s ions . However ,  rura l 
cooperat ive ut i l it ie s  d o  no t s erve a l a rge  numb er o f  bui ld i ngs affec ted 
by th i s  Ac t .  

A u t i l i ty program c ou ld b e  s tru c ture d in two ways . Feder a l  re gu lat ions 
coul d requ ire u t i l i t ie s  to ei ther conduc t plan reviews and bui lding 
insp e c t ions t o  ensure c ompl ianc e with the S t andard s b efore provi ding 
s ervic e t o  any bu i ld i ng ,  or t o  rec e ive a dec l arat ion o f  building 
c ompl ianc e from an author i z ed unit o f  l ocal government in much the s ame 
way a s  woul d  lend i ng ins t i tut ion s in enforc i ng the sanc t ion s  ou t l ined 
in the Ac t .  Pre sent ly , no Fe dera l authori ty ex i s ts  which a l l ows 
u t i l i t ie s  t o  re fus e s ervic e t o  cu stomer s who d o  no t bu i l d  
energy- e f f ic ient s tru c ture s .  There fore , th i s  appro ach wou ld requ ire 
add i t iona l l egislat ive au thori ty  and tha t is why we have no t cons id ered 
th i s  type o f  program for impl ement ing the s t andard s .  Thi s  type o f  
program wou l d  pu t the burden o f  comp lianc e  o n  consumer s and ut i l i t ie s  
rather than on  s t ate  and l ocal government s .  

3.1.1.5 EXEMPT IONS 

Programs w i th mandatory requirements nat iona l ly ap pl ied frequent ly cre
a� e burdens tha t vary in inten s i t y  amo ng s t a t e  and loca l governments 
and ind ividua l s .  The Fe dera l government has the re spons ib i l i ty of  
re l i evi ng an inequitab l e  burden whi l e  s imu ltaneou s l y  a t t empt i ng t o  un i
formly apply the S t andard s .  

Ex emp t ions from the requirement s o f  the Ac t b ecome nec e s sary only i f  
the sanc t ion  become s mandatory .  The langu age o f  the Ac t pe·rm i t s  a state  
t o  grant exemp t ions to  an area  where the  magn i tude o f  c ons tru c t ion i s  
no t suffic ient t o  war rant the c o s t s  o f  implement i ng the  Stand ard s  ( Sec
t ion 30 5 ,  ( a ) ( 3 ) ) .  Pur suant t o  the impl ementat ion re gu lat ions the s t ate  
cou l d  be  asked to  provide the name( s )  o f  the s e  area s and jus t i f i cat ions 
for the ex emp t ions . The j us t i f icat ion informat ion wou ld probab ly 
i nc lud e an ap prox ima t e  co s t  t o  the commun ity , the amount of con s truc
t ion the area has experi enc ed in the las t few y ear s and the amount pre-
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dieted for the next few years , a description of the loca l government 
and its p res ent ability to administer any code program, a description 
of the leve l of construction in nearby communities ,  and any other 
information the state fee ls is pertinent. Upon receipt and approval of 
this information, the Secretary wou ld probably pub lish the names of the 
exempt areas in the Federal Register , thereby giving notice to Federa l 
regu latory agencies and their memb ers that the sanction shou ld not be 
impos ed against anyone reque sting construction funds for buildings in 
the exempt area. 

Definitions of how to ca lculate "magnitude of cons truction " or "cos t of 
imp lementation" wil l  be p rovided when imp lementation regu lations are 
proposed. For now, the cos t  of imp lementing the Standard s is conceived 
to be the cost to the loca l  government of administering an AAP. Other 
types of sanctions wou ld have to p rovide exemptions tailored to accom
modate the needs of those who might be unreasonab ly burdened by the 
particu lar sanction. 

3. 1 . 2 ACTIONS TO ENCOURAGE COMPLIANCE 

Actions to encourage comp liance refer to the driving force within a 
p rogram which motivate s comp liance ; in this case, the exercis e of 
incentives or s anctions and other p rogram e lements including monitoring 
and updating. This section addre sses  various incentives and sanctions 
as means of encouraging comp liance with the Standards and the 
monitoring and updating requirements of the Act. 

3.  1. 2 . 1  INCENTIVES 

The degree to which the Standards are imp lemented wil l  vary according 
to the amount and type of incentive p rovided. Four types of incen
tives --grants and technica l as sistance including demonstration 
p rograms , tax credits , tax reform , and pub lic information p rog rams --are 
considered. Such incentive s wou ld be directed toward nationa l mode l 
code organizations to deve lop equival ent energy codes, national organi
zations of de sign profe s siona ls and cons truction profes siona ls to pro
mote the use of new performance de sign technique s ,  state and loca l  code 
enforcement agencies to adopt and imp lement energy codes , and the vari
ous market participants in the building indu stry. 
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o Grants And Technical Assistance 

The Act requires that grants and technical assistance be made available 
to states and localities to assist them in implementation. Grants to 
local agencies would probably be channeled through the appropriate State 
Energy or Building Code agency . The size of the grant awarded to a 
particular state would depend on the amount of new construction in that 
state, the numb er of jurisdictions implementing energy codes in compli
ance with the Standards, and the additional resources necessary for 
state and local governments to implement them. These grants would be 
expected to help in promoting the implementation of the Standards in 
that state and local governments would probably be more able to adopt 
or revise codes if resources were provided to cover some of the costs 
of the legal procedures or to educate the appropriate people and 
increase awareness of energy-related issues . 

To qualify for such g rants, a state would submit a state imple
mentation plan, which would identify those areas of the state covered 
by state and local implementation plans, and j ustifications for those 
areas exempted. The plan would provide details of: (1) state programs 
that provide incentives for technical assistance and training to local 
code jurisdictions, and design and construction professionals, (2) 
state requirements for certification of local jurisdictions, (3) state 
programs to monitor local enforcement and building industry compliance 
with the codes, and (4) state appeal processes. Where appropriate, the 
plan would specify the funding and staffing available for, and the 
technical and procedural requirements of, these programs. Finally, the 
plans would specify local enforcement efforts, including the funding, 
staffing and procedures f or local training assistance, plan review, 
site inspection, as well as procedures for designer or contractor 
determination of plan or building compliance with the Standards. 

Grants could be provided for the development of model energy codes to 
achieve equivalency with the Standards, and for model administrative 
procedures designed to aid state and local governments in the implemen
tation and enforcement of performance and equivalent component stan
dards, if this were determined to be necessary. 

The Federal government could provide ongoing technical assistance to 
state and local code enforcement agencies and the building industry to 
answer technical questions and solve unique design problems as they 
arise. Such ongoing technical assistance might be provided by Regional 
Technical Assistance Centers to be established in each of the ten DOE 
regional offices, or by Federal financial support of approved technical 
assistance programs by model code organizations and national organiza
tions of design and construction professionals. 
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o Demonstration Projects 

Federally funded projects could demonstrate how state and local juris
dictions with varying resources and experience with building energy 
standards could develop programs to successfully adopt, implement, and 
enforce the Standards. Demonstration projects directed toward the 
building industry could show how different types of buildings would be 
designed and constructed in different climatic zones so as to comply 
with the Standards. These demonstration projects would provide the 
basis for initial "model " buildings to be included in DOE 's ''Manual of 
Recommended Practice, " discussed in Section 3.1.3. 

Finally, the Federal government could provide technical assistance in 
the form of ongoing programs, in conjunction with the National Bureau 
of Standards (NBS) and the National Institute of Building Sciences 
(NIBS) , to test and certify the energy conservation potential of build
ing materials, comp onents, and techniques. 

o Tax Credits 

A tax credit to consumers would help to create a demand for energy
conserving structures to which builders and designers could respond. 
Application for this tax credit would be made on forms provided by the 
Internal Revenue Service. The documentation required for the credit 
would probably include a copy of a determination of building compliance 
signed by a qualified member of the appropriate state or local building 
code enforcement department or a qualified design professional. The 
life-cycle payback period and the energy savings associated with 
buildings in compliance with the Standards (DOE 1979c) indicate an 
economic incentive inherent in the Standards. Large tax credits, 
therefore, might be viewed as an over-investment in the program. 

Tax incentives could also be directed toward design professionals. For 
example, it is possible to conceive a program in which designers 
themselves may deduct costs of doing energy analysis. Or, alterna
tively, the costs of designing a building, which are now treated as 
capital cost to a building owner for tax purposes, might be made 
deductible if the designs were determined to be in compliance with the 
Standards. 

o Tax Reform Program 

Many energy costs of operating commercial buildings may be deducted from 
annual income under the present tax structure. This is considered to 
be a tax disincentive for energy conservation in commercial buildings 
and leased residential buildings. One way of dealing with this problem 
is to amend current tax regulations to eliminate this type of deduction. 
Different tax reform programs to promote the use of the Standards and 
general energy conservation concepts are currently under consideration. 
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o Pub l ic Informat ion Pro gram 

A widespread pro gram o f  pub l ic informat ion and educat ion wou ld enc ourage 
builder s ,  consumer s ,  and o ther marke t part ic ipants in the building 
indus try t o  make d ec i s ions b ased on minimiz ing l i fe-cyc le c os ts o f  new 
bu i l d i ng s ,  and thu s l ead t o  more energy-eff ic ient new con s truc t ion.  
Th i s  pr o gram c ou l d  c ons i s t  of a mas s med ia campa ign t o  pub l ic ize the 
bene f i t s  of  the Stand ard s  and an expans ion of the Energy Ext ens ion Ser
vice t o  supply informat ion t o  the g ener a l  popu lat ion. 

Severa l i nformat iona l and educat iona l pro grams cou l d  be provided t o  
b ui l ding i ndu s try part icipan t s .  F ir s t ,  informat iona l and educat iona l 
pro grams d irec ted  toward des ign profess iona l s  cou l d  b e  provided t o  
fami l iarize  them w i th performanc e-b ased d e s i gn s  and equ iva lent 
s tandards  or code s .  Second , informat iona l pro grams promot ing the 
S t andard s by emph as i z ing the c o s t s  and b ene f i t s  of energy- e ffic ienc y in 
re lat ion to l i fe-cyc l e  c o s t s  cou l d  be d irec t e d  toward consumer s .  
Th ird , informat iona l pr o grams might b e  d eve loped t o  d is semina te  
i nformation on  the energy-ef fic iency o f  s imi lar mat erial s and the ir 
appl icat ions in b u i ld ing d e s ign .  

3 . 1 . 2 . 2  SANCT IONS 

Cons iderab le lat i tude exi s t s  for apply ing the s anc t ion with i n  the s t atu
t o ry gu ide l ine s o f  Sec t ion 3 0 5 ( c) . The advisab i l ity of implement ing 
d i fferent l eve l s  o f  s anc t ions at d if ferent rates is b eing s tud ied . A 
spec i f i c  recommenda t ion  wil l b e  mad e t o  the Pres ident when the fina l 
S t andard s are pub l i shed . A l t ernat ive s anc t ions such as  s oc ial pre s sure 
and us e of c ivi l and c rimina l pena l t ie s  are a l s o  d i scus s ed . 

o Jawboning 

Fe dera l j awboning e fforts  c ou ld rang e from no act ion t o  a l arge- s c a l e  
pro gram t o  pub l ic i z e  the name s o f  j urisdict ion s no t in comp l ianc e .  Th is  
l a t t er o p t ion cou ld be  part o f  an overa l l  campa ign t o  pub l ic i ze  th e 
Standard s  and the ir bene f i t s .  

o Admin i s tra t ive 

Th i s  sanc t ion c ou l d  take the form o f  withho lding Federal  f inanc ial 
ass i s tanc e  ( a s  d i scussed in Ch apter  2 ) , such a s  con s truc t ion  pro gram 
monies , from s t ates and l ocal government s  that  do not adopt. and enf orc e 
bu i l d i ng energy code s tha t are equ iva lent t o  the Stand ard s .  Thi s type 
of sanc t ion wou ld af fec t tho se gro ups w i th the  lega l authori ty and 
re spons ib i l ity o f  comply ing wi th the S tandard s .  Thi s sanc t ion cou ld  
a l so b e  appl ied by  w i th ho l d ing F edera l mort gage money un less  b u i lding 
des i gn s  were found t o  b e  in compl ianc e wi th the Stand ard s .  In  thi s 
c a s e ,  the s anc t ion wou l d  b e  init ially impo sed  aga ins t peop l e  who are 
no t d irec t l y in contro l of  the b u i l d ing code proces s .  
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Additional administrative sanctions could involve amending the licensing 
requirements of design professionals to include an understanding and 
demonstration of performance design techniques. This type of sanction 
might be instituted by state licensing boards. 

o Civil And Criminal Sanctions 

The strictest type of sanction would include criminal liabilities for 
noncompliance. The Act does not currently authorize such sanctions. 
Design professionals who evaluate energy designs may incur a civil 
liability if those designs do not actually comply with the Standards. 
Furthermore, builders may incur contract liability where the actual 
building has not been built to the approved or certified design. 

3.1 .2 . 3  MONITORING AND UPDATING 

The Federal monitoring and Congressional reporting requirements on the 
status of state and local energy code adoption and enforcement would be 
required by the administering agency as specified in the Act. Informa
tion on state and local activities in energy conservation in new build
ings would be reported to Congress in the same manner that is currently 
being used by DOE and other agencies. 

Federal monitoring could take a number of forms. First, the Federal 
government could collect information provided directly by designers, 
states or localities. Whenever possible, this information would be 
required on appli cations f or obtaining and extending monetary incen
tives, for technical assistance, grants, and so on. Such information 
would include: the legal organizational arrangements available to adopt 
and enforce codes at the state and local level ; the amount of state and 
local resources devoted .to c ode adoption and enfor cement ; the use of 
Federal incentives, such as the number and type of training seminars 
held, the number of local code officials retained, and the number of 
building permits issued by type and jurisdiction. In addition, the 
Federal government might conduct spot checks. These could consist of 
direct monitoring of state and local plan reviews and designer deter
minations, evaluation of actual building designs to ensure compliance 
with the adopted code, and monitoring of site inspections by code 
enforcement agencies. The Federal government could monitor published 
sources of construction data to determine the impact of the Standards 
on the consumption of various construction materials, and also to 
determine whether such information can indicate actual implementation . 
Finally , the Federal government could selectively monitor actual con
struction , which would provide them with information to evaluate the 
effectiveness of the Standards in 1) reducing life-cycle costs, 2) sav
ing energy, and 3) determining the correspondence between theoretical 
models of building design energy consumption and actual levels of 
consumption. 
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The impacts on Federal, state and local governments and on the building 
industry are likely to increase dramatically if the Standards are 
updated frequently by the Federal government. It has taken many states 
up to 3 years to implement existing building energy codes, which were 
not perceived to be very different from the status quo and which 
required few changes in local code enforcement. Thus, updating the 
Standards, which are perceived to be quite different from the status 
quo, at less than 5-year intervals would mean that they would be in a 
continual state of start-up implementation, and the cost of the Stan
dards program would be high. On the other hand, given increases in the 
price of energy likey to occur in the future, no updating of the 
Standards would eventually lead to their becoming outdated and probably 
ineffective. Stricter Standards are likely to be needed in the future 
if buildings are to be constructed on a minimum life-cycle cost basis. 

The optimal time cycle for updating the Standards can only be found by 
attempting to balance the costs of implementing new Standards against 
the benefits in energy savings to be derived by doing so. In this 
regard optimal updating of the Standards requires an effective 
monitoring procedure as described above so that the administering 
agency can always estimate current practice in construction and in 
energy use patterns. 

3.1.3 TOOLS TO ENCOURAGE COMPLIANCE 

In addition to administrative actions described above, the Federal 
government would also assist design professionals, code j urisdictions 
and the building community by providing them with tangible working tools 
to mitigate any adverse impacts of an implementation program. The 
final implementation regulations will include the design requirements 
of the performance Standards and a method for determining whether a 
building design complies with the Standards, referred to as the 
Standard Evaluation Technique (SET) . DOE has also undertaken work to 
develop a Code Equivalency Technique (CET) to be used by state 
officials in determining which codes can produce buildings determined 
by the SET to be equivalent to the energy levels set by the Standard� .  
Additionally, procedures will be proposed for approval of Alternative 
Evaluation Techniques to calculate a building ' s  Design Energy 
Consumption. This is particu larly important because such techniques 
will provide alternative procedures to the SET which are less costly or 
less time consuming for calculating residential and small conunercial 
building Design Ener gy Consumption. These techniques would be of value 
primarily to states in the code certification process. 

However, regardless of whether these techniques are available at the 
time the implementation rule is proposed, Appendix IV of the final 
Standards rule will include other draft implementation tools such as 
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Manuals of Reconmended Practice, revised versions of HUD's and FmHA's 
residential MPS, a revised Model Code for Energy Conservation and a 
revised ASHRAE-90-75 type standard for comnercial buildings. Most code 
j urisdictions in the country today use these standards or other 
similiar component-based standards in the administration of their 
codes. For this reason DOE believes that making component standard 
equivalents available to the public will be one of the most effective 
ways of facilitating the implementation of the Standards. The 
following list describes the range of tools the Federal government is 
developing to assist designers, code officials and others to comply 
with the Act. 

o Standard Evaluation Technique 

DOE is funding development of an SET, which includes a computerized 
model for determining building compliance with the Standards. The SET 
will be available to state and local code officials, building designers 
and others. 

o Code Equivalency Technique 

DOE is funding development of a CET to facilitate evaluation of code 
equivalency with the Standards. The CET will use the SET to evaluate 
the Design Energy Consumption of predetermined prototype buildings. 
If the Design Energy Consumption of these prototype buildings under a 
candidate state or local code is less than or equal to the Design 
Energy Budget allowed by the Standards, the code shall be j udged 
equivalent to the Standards. 

o Alternative Computer Evaluation Technique 

DOE is funding development of another computer evaluation technique that 
would be able to evaluate public and private energy computer programs 
to determine their equivalency to the Standards. This means that energy 
design/computer programs other than the SET will be available to design 
professionals wishing to calculate the Design Energy Consumption of a 
building. 

o Prequalified Model Codes 

DOE will undertake to qualify several model codes and standards as being 
equivalent to the Standards. The qualified model codes will be equiva
lent versions of the existing ASHRAE 90-75, HUD, MPS, and FmHA stan
dards. Modification to the ASHRAE standards would include both a com
ponent and performance option as energy performance paths. 

o Simplified Calculation Technique 

A simplified calculation technique could be developed, consisting of 
workboo ks and manual calculation procedures for undertaking the energy 
consumption calculations required for determining compliance with the 
Standards. These procedures could be made available to code enforcement 
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officials and design and construction professionals to assist them in 
undertaking calculations necessary to determine compliance with the 
Standards. 

o Manual of Recommended Practice 

DOE will make available a "Manual of Recommended Practice" that could 
be used by the design profession to meet the requirements of the Stan
dards. This manual would include a list of approved codes, model 
building designs, and criteria for individual components of a building 
system. The manual would also include various combinations of conser
vation and solar options that would be recommended to meet the Stan
dards. The manual is being designed to familiarize readers with 
passive and active solar systems. The manual will be designed in a 
format with which code officials are familiar so as to be used by 
enforcement officials in the performance of their required tasks and to 
update existing codes. 

3.2 DESCRIPTION OF FOUR ALTERNATIVES FOR IMPLEMENTATION OF FEDERAL 
ENERGY PERFORMANCE STANDARDS FOR NEW BUILDINGS 

Four implementation alternatives designed to bound the possible range 
of programs that could be implemented are presented in this section. 
The alternatives are : Alternative 1,  No Sanctions--No Incentives ; 
Alternative 2, No Sanctions--Incentives ; Alternative 3, Sanctions-
Incentives ; Alternative 4, Sanctions--No Incentives. Each alternative 
is composed of a set of implementation program components which have 
been described in the preceding sections. An implementation program 
would be developed by the Federal government in each of the alternatives 
except Alternative 1 .  

Each of the alternatives assumes that the Standards are promulgated and 
the Federal requirements for comp liance and monitoring described in 
Sections 3. 1 .1.1 and 3. 1 .2.3, respective ly, are in effect. Table 3-1 
suumarizes the description of the four alternatives that follow. 

3. 2.1 ALTERNATIVE 1: NO SANCTIONS--NO INCENTIVES 

As defined, this al ternative would require no additional Federal 
involvement and virtua l ly no state or local involvement. There would 
be no incentives or sanctions to encourage compliance with the design 
energy budgets set by the Standards. No specific implementation tools 
would be developed. Federal programs that might hel p  BEPS 
implementation but which were developed primarily for other Federal 
programs would be considered part of the base line. 

3.12 



l.J 
...... w 

I ·  

TABLE 3-1 : CHARACTERIZATION OF COMPARATIVE IMPLEMENTATION ALTERNATIVE SCENARIOS 

lmpleme��!��on Prngra.1 

Way• to Comply 

Fede r a l  Comp l i ance 

Ce r t i f i c a t i on Proceaa 

Al t ernate Approval Proceu 

Act ion• to Encourage 
Comp l iance 

lncentive1 

Crant1 

Technical Aa1iatance 

Sane t ion1 

Exemption• 

Program Element• 
Honitodn1 

Updadn1 

Tooh to Encourage 
Compl iance 

SET, CET, A l t e rnative 
Computer Eva luat i on 
Techn ique , Prequa l i -
f i  e d  Hodel Cod e a  , 
Simp l i f ied Calculation 
Technique, and Hanuah 
of BecOaaended Practice 

Hode l Code 

Grant• 

Simp l i fied Ca lculat ion 
Technique 

Ed1.1c at ional Tra i n i n& 
Hateriah 

Techn ica l A11i1tance 

Te a t i ng and Cer t i f i c a t i on 
of Ka t e r i a h  

Alternmtive 1 
No Sanct iona -No Incentives 

No Ac t ion Alternative 

Rev i s ion o f  HPS/HUD 
hitlA, a l l  Federal 
Build inga must comp l y  

None provided. 

Con1re u ional repor t i na 

None provided 

Alternat ive 2 
Ho Sanction•-lncentive• 

Voluntary Alternative 

lilev i • i on o f  ASHRAE 90-751 
•nd HPS/HUD haHA a l l  Pedenl 
Buildin1• muat comply 

Volunt•ry to receive 
incenl: ivea 

lncent ive• emph.uhed 

To • t a t• and local jurhdic
tion1 

To code o f f ic i d •  and dea ian 
profeuional• 

Con1re u ion•I r•por tina 

Potent i d ly to .. intain the 

e f fec t ivene•• of Standard• 

Prov iaion o f  a fu l l  H t  
o f  tooh to deaignera, 
code offic i a h ,  and othan 
1:0 achieve compli•nce 

Alcernat i.ve l 
San ct ions- Incenl: ivea 

Mandatory Alternative 

lleviaion o f  A.SHIU.£ 90-751 
and HPS/HUD FmHA, • l l  Federal 
Bu i l d ings •Jal: co•ply 

Kandatory to rece ive incen
t ive• or to avoid a 
aanct ions 

Ahe rnat ive to cart i f ical: ion 
proceaa 

Alternative 4 
Sane I: ions -No lncent i ve• 

Hoat S t r i ngent Alternat ive 

Revision o f  ASHRAE 90-751 
and HPS/llUD r .. HA., a 1 1  
Federal Bui ld inga -.J al:  
comply 

Handatol"y to avoi.d 
sanction• 

Alternative to c er t i f i 
c a t ion proceaa 

Incentive• provided to •i t i - None provided. 
aate ••nction• 

To atate and local jurhdic
t i ona 

To code o f f i c i a h  and deaian 
profeaaionala 

Sanctiona u11ed for enforce-
•ent 

Exemption provided 

Conareaaional reportina 

Requ ired period ica l ly 

Provhioo o f  a fu l l  ael: 
of tooh to deeignera, 
code o f f ic i a h ,  and othera 
to achieve comp l iance 

Sanc t ion• uaed for enforce-... , 
Exempt ion provided 

ConareH i.onal reporting 

lequi.red period ical ly 

Prov ision o f  a fu l l  •et 
of tooh to deaignera, 
code o f f i c i a l s ,  and others 
to achieve comp l i ance 



3.2.1 .1 WAYS TO COMPLY WITH THE STANDARDS 

This al ternat ive includes only the Federal requirements for compl iance 
describ ed in Sec tion 3. 1 .1 . 1 .  Neither the cert ification process nor 
the AAP is assumed to exi s t  under this al ternat ive . However ,  since the 
S tandards repres ent a cost-e ffec tive energy-cons erving potential , it  is 
possible  that they would be voluntarily adopted by national standard or 
model code groups in code revisions . The promulgated Standards , utili
zed as a standard ( goa l )  for developing codes , would enhance the level 
of implementation over and above the ac ti ons spec i fied under Federal 
compliance . 

3.2.1.2 ACTIONS TO ENCOURAGE COMPLIANCE 

The only action to encourage compliance is in the Federal monitoring 
requirement of the Act des cribed in Sec tion 3.1.2.3. None of the 
incentives or sanctions d is cussed in Sec tion 3.1.2 are in e ffect . 

3. 2.1.3 TOOLS TO ENCOURAGE COMPLIANCE 

Under the assumptions o f  Al ternative 1 ,  no tools to encourage compliance 
would be provided . 

3.2 . 2  ALTERNATIVE 2: NO SANCTIONS--INCENTIVES 

Th is al ternative represents a voluntary program which achieves imple
mentation and compl iance through Federal incentives and tools  to 
encourage comp liance provided to code enforcement agencies , building 
industry groups and market participants . 

3.2.2.1 WAYS TO COMPLY WITH THE STANDARDS 

Compliance under Al ternat ive 2 ,  No Sanctions --Incentives , would be 
achieved through a cert ification process or al ternatively through an 
AAP , des cribed in Sections 3. 1 .1.2 and 3.1.1 .3, respec tive ly . 
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3.2.2.2 ACTIONS TO ENCOURAGE COMPLIANCE 

Incentives under Al ternative 2 would include public  information ,  
grants , technical a s s is tance and demons tration proj ec ts as de fined in 
Section 3.1.2.1. 

3. 2.2.3 TOOLS TO ENCOURAGE COMPLIANCE 

The fo ll owing implementation tool s ,  des cribed in more detail in Sec
tion 3.1.3, would be provided under this al ternat ive : 

o A S tandard Evaluation Technique ( SET) , a computerized model 
for determining building compl iance with the S tandards . 

o A Code Equival ency Technique ( CET) to fac i li tate the qua lifi
cati on of code equivalency with the S tandards .  

o Al ternative Compu ter Evaluati on Technique 

o Exi s ting model codes and standards qua l ified as being equiva
lent to the Standards . 

o A simp l ified calculation technique wi th a workbook and a man
ual calculation procedure to undertake energy consumption 
calculations . 

o A ''Manual of  Recommended Practices"  which could include 
approved codes , model buildings and component sys tems . 

3.2.3. ALTERNATIVE 3: SANCTIONS--INCENTIVES 

Al ternative 3 is most representative of the propos ed action .  This 
al ternat ive would require major Federal action to deve lop and adminis ter 
s anc tions and incentives . It repres ents the most sub stantial connni tment 
envisioned for the al ternatives on the Federal , state and local level . 
The s anc tion ,  as presently de fined in the Ac t ,  has been described in 
Chapter 2. In order to mitigate many of the impacts of implementing 
the s anc tions , th is al ternative would provide adminis trative ac tions 
and too ls to encourage compl iance as discussed under Alternat ive 2, No 
Sanc tions --Incentives . 
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3.2.3.l WAYS TO COMPLY WITH THE STANDARDS 

Compliance with the S tandards under Al ternative 3, Sanctions -
Incentives , is mandatory in the sense that buildings must comply with 
the Standards in order to avoid the impos ition of the sanction .  
Applicants for Federal financial assistance can avoid imposition o f  the 
sanction through one of three methods :  (1) a certification process , 
(2 ) an APP , or (3) exempti ons ( as described in Section 3.1.4) . 

To enable the Federal agencies to administer the sanctions , the Federal 
government would pub l ish and periodically update a l ist of states and 
local jurisdicti ons that have either adopted and enforced codes that 
are equival ent to the Standards or been granted exemptions from the 
S tandards .  The regulated financial ins titutions would receive these  
lists in order to know which areas can automatically avoid the sanction .  
Be fore approving a cons truction loan , a lender mus t  determine whether 
that building complies with the Standards . If the building is con
structed in a state or local jurisdiction lis ted by the Federal govern
ment as e ither having an equivalent code or having been g ranted an 
exemption ,  the lender may approve the loan . If  the building i s  not 
located in a l is ted state or local jurisdicti on ,  the lender must  
require , b efore approving a loan for a building , a Certificate of  
Building Compliance from a local or state administering agency declar
ing that the design has been determined to be in compliance wi th the 
S tandards pursuant to an AAP. 

3.2.3.2 ACTIONS TO ENCOURAGE COMPLIANCE 

Al ternative 3, Sanc tions --Incentives ,  comprises both incentives 
and sanctions . The set of incentives  considered for this  
al ternative are the same as  those described under Al ternative 2, 
No Sanctions --Incentives . The sanctions that would be imposed under 
th is al ternative are those administrative s anc ti ons spe lled out in the 
s tatute and des cribed in Chapter 2 and Section 3.1.2.2. 

3.2.3.3 TOOLS TO ENCOURAGE COMPLIANCE 

The same implementation tools  des cribed under Alternative 2, No 
Sanc tions --Incentives , would be provided to encourage implementation of 
the Standards .  
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3. 2 .4 ALTERNATIVE 4: SANCTIONS-NO INCENTIVES 

Al ternative 4, Sancti ons --No Incent ives , as sumes that sanc tions would 
be the primary compliance component and that no incentives would be 
provided . Thus , this al ternative represents the mos t stringent 
al ternative for implementation .  The burden of implementing the 
S tandards would be placed on state and l ocal governments and would not 
be mi tigated by incentives , thus making it more d ifficult and costly 
for s tates or localities to comply through the certification process , 
AAP or exemp tions . 

3. 2.4.1 WAYS TO COMPLY WITH THE STANDARDS 

Compliance with the S tandards under Al ternative 4, Sanctions--No Incen
tives , is mandatory in the sense that buildings mus t  comply in order to 
avoid the imposition of the sanc ti on on the cons truction of new build
ings . Certi fication process , AAP and exemptions would be the means of 
avoiding the sanc tion .  

3. 2. 4. 2 ACTIONS TO ENCOURAGE COMPLIANCE 

A Federal sane ti on is envisioned as the only compliance component ; 
therefore , the number of reque s ts for exemptions under this  al ternative 
is expec ted to be higher . This administrative s anc tion has be�n dis
cussed in detail in Chapter 2 and Section 3.1. 4. 

3. 2.4.3 TOOLS TO ENCOURAGE COMPLIANCE 

The same implementation tools  des cribed under Al ternative 2, No Sanc
tions -Incentives , would be provided to encourage implementation of  the 
S tandards .  To deny the tools  would be an additional sanc tion .  

3. 3 PENETRATION RATES 

The rate o f  adoption ( penetrati on rates ) as soc iated with the S tandards 
are a driving force in the impact analys is of the Standards . Rate of  
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adoption is de fined as the frac tion of new cons truc tion a ffec ted by the 
S tandards 4  This section firs t discusses the relationship between the 
s anc tion des cribed in the Act and the penetrati on rates of the Stan
dards , and then as signs penetration rates to each of the four 
al ternatives . 

I t  was not pos s ible to des cribe completely the analytic  relationship 
b etween the four al ternatives and penetration rates because of data 
de ficiencies . However ,  four pieces of information were derived that 
all owed some quantification of th is relationship . Available data 
al lowed es timation o f :  1) federally as s i s ted new mortgages ( HUD/MPS 
and FmHA) as  a percent of a ll new residential construc ti on (15%) , 2) 
the percent of new residential and commercial building that use either 
construc tion or mortgage loans from either a federally regulated private 
financ ial ins titution ,  a Federal mortgage insurance program or a Federal 
s econdary mortgage company ( at l east  66%) ,  3) Federal building c ons truc
tion as a percent of al l nonres idential cons truction (6%) , and 4) the 
percent of building in areas with an energy code (85%) . Data sources 
and methodo logies used to derive these  es timates are discussed in 
Append ix A. 

If the S tandards are promulgated without sanctions or incentives , as in 
Al ternative 1, then it is asswned that at minimum , al l  FHA, VA and FmHA 
mortgage-insured building would comply with the S tandards ; also , a l l  
Federal building would comply with the Standards . Thus , the minimum 
res idential and commerc ial penetration rates assuming no sanctions or 
incentives would be 15% and 6%, respec tively . 

I f  the S tandards are implemented with the sanction as discussed in Pub . 
L .  94-385 and if all  buildings that use either construction or mortgage 
loans from either a federal ly regulated private financial ins titution ,  
a Federal mortgage insurance program or a Federal secondary mortgage 
company are as sumed to be in compl iance wi th the S tandards after 1981, 
a penetrati on rate of 66% in 1982 is expec ted . If the S tandards are 
adminis tered with the sanctions and if all  states and local ities that 
currently have energy codes will have mod ified these codes to meet the 
S tandards by 1983, a penetration rate of 85% is  expected . 

Given the information d is cussed above , five penetration paths were 
deve loped ( Table  3-2) . The five paths selec ted represent a reasonable 
bound on the expec ted penetration rates of the Standards for a reason
able  implementation program. A penetration rate of 66% was selected as 
the maximwn achievable penetration rate for 1982 because comments from 
code o fficials ind icated this was a reasonable  upper bound . The maximum 
upper bound of  100% penetration by 1982 was analyzed in the DEIS , and 
thus was not included here . 

The information discussed above was used to formulate the relationship 
between implementation al ternatives and penetration rates . Al ternative 
1, No Sanctions --No Incentive s ,  would be expected to have minimum 
residential and conmercial penetration rates of 15% and 6% 
res pective ly . Alternat ive 3, Sanc tions--Incent ives , and Alternat ive 4, 
Sanc tions--No Incentives , would be expec ted to have a minimum 
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TAB LE 3-2 : PENETRATION RATES 

Per centage (t)  of the New Residential and COlllller cial Buildings i n  Compli ance with Standards 

1982 1983 1985 1990 1995 2000 

Scenar io Rea. CoDD11. !lli. Comm, Res. � !lli. � Res. Comm. Rea. Com. 

PR-1 66 . 5a 66 . 5  90 . 5  90 . 0  91. 6 91 . 2  94 . 4  94 . 1  97 . 2  97 . 0  100 . 0 . 100 , 0  
PR-2 6 0 . 0  4 3 . 0  84 . 0  7 7 . 0  8 5 , 3  78 . 8  88 , 5  8 3 . 2  9 1 .  7 8 7 . 6  9 5 . 0  9 2 . 0  
PR-3 60 . 0  43 . 0  10 . 0  61 . 0  72 . 4  63 . 6  78 . 3  70 . 1  85 . 2  76 . 5 90 . 0  83 . 0  
PR� 50 . 0  3 0 . 0  51. 0 3 2 . 0  52 . 0  36 , l  5 7 . 4  46 . 2  6 2 . 0  56 . 3  66 . 5  66 . 5  
PR-5 15 , oa 6. oa 15 , 0  6 . 0  15. 0 6 . 0  15. 0 6 . 0  1 5 . 0  6 . 0  1 5 . 0  6 . 0  

aTheae est imates ar e  baaed on 1976 data (see Appendix A) , Other numbe r s  presented in this table are baaed only on what analysts felt was reasonable to 

bound the e xpected penetratial rates of the Standards. 



residential pene tration rate of  66% in 1 982  and 85% from 1 983-2000 . 
High , low and probable  penetration paths for the al ternatives were 
' f ormulated using the informati on derived above and analysts ' hyp otheses 
on the relat i onship between the al ternatives and penetrati on rates . A 
reasonable range of penetration was assigned to each al ternative in 
order to bound the analysis . Thus , at bes t the al ternatives are 
bounded in order to show the spectulative nature of the analys is . The 
penetrati on paths for the four al ternatives , the range and the l ikely 
penetration are shown bel ow.  

Alternative 1 Al ternative 2 Alternative 3 Alternat ive 4 

High PR-4 PR-2 PR-1 PR-1 
Low PR-5 PR-4 PR-3 PR-4 
Probable PR-5 PR-2 PR-1 between PR-2 

and PR-3 

The analys is carried out to estimate penetration rates has several limi
tati ons . Firs t ,  data de ficiencies exis t ;  thus , data as sumptions were 
made to derive re sidential penetration rate estimates . Second , 1 976 
data were used . The val idity of these  penetrati on rate es timates 
depends , in part , on the repres entativeness of  the 1 9 76 data . Thi rd , 
i t  is l ikely that if Federal mortgage and cons truction loan funds are 
cut o ff for a recalc i trant area , some construction that would have used 
federal ly regulated funds would find other funding sources : The extent 
to whi ch that would happen is unknown at this point . However , this 
effect may l ead to a lower penetration rate than the rates discussed 
above because some buildings may defy the Standards if they are confi
dent of rece iving non-federally regulated funds .  Third , even though 
only 15%  of new building value is FHA , VA or FmHA insured , a higher 
percentage of  buildings meets FHA, VA, FmHA standards . Builders would 
build specul ation units to the FHA , VA, FmHA standards so that they do 
not foreclose that type -of  buyer . This effec t  would increase the pene
tration rate ; however , the magnitude of the e ffect is unknown . 

3 . 4  COSTS OF IMPLEMENTING AND ADMINISTERING THE STANDARDS 

Th is sec ti on fi rst pres ents the est imated costs to government 
as sociated wi th spec ific elements of an implementation program .  
This information is then used to estimate the implementation costs 
as sociated wi th the four al ternatives . Detailed methodo logy is 
out lined in Appendix B .  
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3 . 4 . 1  COSTS ASSOCIATED WITH IMPLEMENTING AND ADMINISTERING THE 
STANDARDS 

Implementat i on cos ts are de fined as the "front end" cos ts to the 
Federal and s tate and local governments of taking the actions necess ary 
to impl ement the S tandards . Administrative cos ts are de fined as the 
ongoing operational costs to the Federal , state and local governments 
of adminis tering the S tandards program. Additional operating cos ts may 
resul t from e ither admin istering equival ent s tate and local codes for 
S tandards compl iance , or adminis tering AAPs . 

3 . 4 . 1 . 1  FEDERAL IMPLEMENTATION COSTS 

Implementation , or front end , cos ts of the components of a Federal 
implementation program were estimated . Components of such a program 
inc lude ( 1 )  ways to comply with the S tandards , ( 2 )  ac tions to encourage 
comp liance with the Standards and ( 3 )  tools to encourage compliance . 
Table  3 -3 presents es timates of  these  cos ts by component and by the 
elements that make up the components . These estimates have been devel
oped by DOE in cooperati on ,  where appropriate , wi th other Federal agen
cies . Some of the cost e s t imates are of a speculative nature and 
should only be used as an indication of  the magnitude . 

The Federal cos ts of developing ways to comply with the Standards 
inc lude the cos ts of ( 1 )  developing procedures for ensuring that Federal 
buildings comply , ( 2 ) revising the HUD/MPS and promulgating MPS to be 
cons is tent with the S tandards , and ( 3 )  deve loping technical and 
procedural requirements f or Standards compliance via equivalent codes 
or an AAP and taking the necessary actions to implement these  
requirements . These ways of complying with the Standards represent a 
range of  pos s ible  options avail able to the Federal government .  They 
may not all  be used in the final implementation program .  

The Federal cos ts of  deve loping actions to encourage compliance with 
the Standards include the costs o f ( 1 ) developing and providing incen
tives , ( 2 )  deve loping and implementing Federal sanctions , ( 3 )  
developing systems f or monitoring and reporting to record adoption and 
compl iance , and (4 )  deve loping sys tems for updating the S tandards after 
a period of experimentation and trial . 

The Federal  cos ts re l ated to implementat ion tools  cons i s t  of the cos ts 
of  developing and providing ( 1 )  a Standard Evaluation Technique , ( 2 ) a 
S implified Calculation Technique , cons i s ting of  manual calculation pro
cedures and workbooks , ( 3 )  a Code Equival ency Technique , ( 4) updated 
and prequa lified mode l codes , and ( 5 ) a manua l of recommended practices . 
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TABLE 3-3 : FEDERAL GOVERNME NT IMPLEME NTATION AND ADMINI STRATION CO STS 
( 1978 Do l l ar s )  

Ways to  Comply with the S t and ards 

Federa l Compl ianc e 
Federal  Bu i ld ings 
Revis ion o f  MP S/HUD , FmHA 

Rev i s e  ASHRAE 90-7 5 or 
Do No t Revise ASHRAE 90-75 

C er t i ficat ion Pro ce s s  
AAP 
Su b t o t a l  
Ac t ions to Encourage Comp l iance 
with the S t andard s 
Incent ive s 

Grants 
Technical As s i s tanc e  
Pub l ic Informat ion 

Sanc t ions 
Mo nitoring and Re port ing 
Subto t a l  
Federal Impl ementat ion Too ls  

Standards Evaluat ion Te chnique 
S impl if ied Calculat ion Te ch

nique s ,  cons i s t ing o f  manual  
c alculat ions and workbooks 

Code Equ ivalency Te chnique 
Updated and Prequa l i fied Mo del 

Codes 
Manual o f  Rec ommended 

Prac t ic e s  

Sub t o t a l  
To t a l  

3 . 2 2  

Implementat ion 
C o s t s  

$ 200 , 000 

N/A 

900 , 000 
300 , 000 

N/A 
500 , 000- 1 , 100 , 000 

3 , 5 00 , 000 
600 , 000 

3 , 5 00 , 000 
800 , 000 
500 , 000 

8 , 900 , 000 

1 , 60 0 , 000 
1 , 000 , 000 

1 , 40 0 , 000 
600 , 000 

800 , 000 

5 , 400 , 000 
$ 14 , 800 , 000-
15  , 400 , 000 

Admini strat ion 
C o s t s  

$ 50 , 000 

100 , 000 
100 , 000 

N/A 
N/A 

1 , 5 00 , 000 

5 00 , 000 
100 , 000 
500 , 000 
300 , 000 
100 , 000 

1 , 500 , 000 

$ 1 ,  65 0 , 000 



3 . 4 . 1 . 2 STATE AND LOCAL IMPLEMENTATION COSTS 

The cos ts to s tate and local governments of implementing the S tandards 
under a certifi cation process have been e s t imated based on previous 
cos ts of implementing exis ting energy codes . As noted in Section 4 . 1 . 2 , 
the ac tions taken by d ifferent state and l ocal govermnents to implement 
existing energy codes have varied considerably , and have included :  
revising and adopting codes ; developing and providing education , train
ing and technical ass i s tance to building official s ,  des i gners and 
builders ; and hiring additional staff for additional enforcement 
res pons ibil ities at the local leve l and new overs i ght  and enforcement 
responsib ilities at the state level . Thus , the data on state and local 
code implementat i on cos ts represent the cos ts of taking these  actions . 
The cos ts of implementing the Standards by e s tab lishing AAPs have not 
been es timated at the state or local leve l because there were no 
representive cos ts that existed for a s imil ar process . 

The additional staff necessary for enforcing a code could represent an 
ongoing , adminis trative cost rather than an additional implementation 
cos t .  However , the information ava il able  did not al low these  cos ts to 
be separately identified . These e s t imates assume that it would take 
s tate and local governments  3 years to deve lop , adopt and ful ly imple
ment energy codes f or S tandards compliance , and that all addi tional 
cos ts above those  incurred in the absence of S tandards during this 
period are implementation cos ts . This 3-year period agrees with the 
time taken by many states to adopt building energy codes in res ponse to 
DOE ' s  State Energy Cons ervation Program ( SECP ) . 

The methodo logy used to es t imate state  implementati on cos ts is des cribed 
in Appendix B .  The e s timate of  these cos ts , assuming equal costs for 
every s tate regardles s of present code status , is calculated to be $31 . 0  
million ,  i rrespec tive of how the implementation programs are funded . 
It  is proj ected that a �ederal incentives program wil l  be structured 
and funded to the degree that a maximum level of grants will be author
ized to equal the s tate implementat i on cos ts . Any exces s  funding would 
be transferred to the loca lities to finance their implementation pro
gram. Federal grants totall ing $3 1 . 5  mil l ion have been programmed for 
u tilization by the states for implementation purposes . 

The methodo logy used to es t imate loca l implementati on cos ts is also 
des cribed in Appendix B .  E s t imated implementation cos ts to local 
jurisdictions are : 

High es timate 
Low estimate 

$1 7 . 3  mil l ion 
$ 2 . 8 million .  

Thes e  are the cos ts that could be incurred in the firs t year by local 
jurisdic tions . 
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3 . 4 . 1 . 3 FEDERAL ADMINISTRATION COSTS 

Although many of the adminis trative cos ts to the Federal government are 
not quantifiable , estimates totaling $ 1 , 650 , 000 have b een calculated 
and are shown in Table  3-3 . 

3 . 4 . 1 .4 STATE AND LOCAL ADMINISTRATION COSTS 

State and local adminis trati on cos ts were es timated for a 
representative year ( 1 982)  by fi rst est imating , for both the 
res identi al and commercial sectors , the cos t  of complying wi th the 
Standards via both the certification process and the Al ternate Approval 
Proces s and then using both prescriptive and performance paths . It is 
assumed that all building designs go through one of the compli ance 
procedures .  

Estimates of  local adminis tration cos ts of the S tandards are based on 
the following assumptions . Fi rst , all states and local jurisdic tions 
with building energy codes wil l  choose to adopt energy codes for S tan
dards comp liance . Thus , the 78% of all new building that are currently 
regulated by either a s tate or local code wil l  comply wi th the S tandards 
via the certification process . 

I t  is further as sumed that 2% of  al l residential units wil l  use a per
formance path for complying with the Standards , and that this percentage 
wil l  apply to al l res idential buildings regardl es s  of whether they com
ply via the cert ifi cation process or an AAP. The average cost of com
pliance via a performance path is es timated to be $500 per res idential 
building ( $ 200 for computer use and $300 for professional fees ) .  Costs 
for the remaining 98% o f  all  residential units that wil l  comply via a 
pres criptive path are estimated as $25 for AAP compliance , and an addi
tional 10 minutes of time (valued at $40 per hour ) under the certifica
tion process for pl an revi ew and building inspec ti on .  As indicated in 
Table 3-4 ,  the total additional adminis trative cos ts of S tandards com
pliance for residential buildings are estimated at $37 . 2  million per 
year . 

It  was as sumed that 60% o f  commercial buildings would comply via a pre
scriptive path , and 40% via a performance path , and that these percent
ages would apply to all  commercial buildings regardles s of whether they 
comply via a certifi cation process or an AAP . The total cost of com
merc ial building compl iance is es timated to be $ 14 . 6  mil l ion for the 
40% of buildings that comply via a performance path and $ 1 . 4  million 
for the 60% that comply via a pres criptive path , for a total of $ 1 6 . 0  
mil lion .  As shown in Table 3-4 ,  the total addi tional adminis trative 
cos ts of S tandards compliance for al l building types are es timated at 
$53 . 2  million per year . Total additi onal costs divided equally between 
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TABLE 3 -4 : LOCAL ADMINISTRATION IMP LEMENTATION CX>STS ESTIMATION 1980 

Re s iden t i a l  1 980 ( Assume 2 x 1 06 un i t s  1 982 ) 
( 78% o f  un i ts a re bu i l t  w i thin j u r is d i c t ion w i th code s )  ( 2 2% w i thout code s )  

Per formance Pre s c r ipt ive 

Cert i f i cat i on 
Ce rt i f i e  at ion AAP ( As sume add i t iona l 10 min) AAP ( A s sume $ 2 5 )  

( 2 . 0  x ! 06 ) ( 0 . 02 ) ( 0 . 78 ) ( 500 ) 
• 1 5 . 6  x 1 06 

( 2 . 0 , x  1 06 ) ( 0 . 02 ) ( 0 . 22 ) ( 500 ) 
- 4 . 4  x 1 06 

To t a l  Re s i dent i a l  • 1 5 . 6  + 4 . 4  + 6 . 4  + 1 0 . 8  • $37 . 2  x 1 06 

( 2 . 0  x 1 06 ) ( 0 . 98 ) ( 26 /6 ) ( 0 . 7 5 )  
• $6 .4 x 1 06 

( 2 . 0  x 1 06 ) ( 0 . 98 ) ( $25 ) ( 0 . 2 2 )  
- $ 1 0 . 8  x 1 06 

Coonnerc i a l  1 980 ( l . 3 7 7 -xl09ft2 (Assume ave rage bu i l d ing 3 0 , 000 ft 2 ) )  

Per formance (40%) 

( 7 8%) 
Cert i f i e  a t  ion 

( 0 . 4 0 )  ( 24 ) ( 25 ) + 200 (45 , 900 ) ( 0 . 78 ) 
z 1 1 . 4 x 106 

( 2 2 % )  
AAP 

( 0 . 4 0 )  ( 24 ) ( 25 ) + 200 (45 , 900 ) ( 0 . 2 2 )  
- 3 . 2  x 1 06 

Tota l Commerc i a l  • 1 4 . 6  + 1 . 4 • 1 6 . 0  x 1 06 

Tota l Res iden t i a l  and Coaane r c ial • 37 . 2  + 1 6 . 0  • 5 3 . 2  x 1 06 

Pre s c r i pt ive ( 60%) 

( 7 8%) 
Ce r t i f i c a t ion 

( 0 . 60 ) ( 2 ) ( 25 ) (45 , 900 ) ( 0 . 78 )  
• 1 . l x l 06 

( 2 2 % )  
M P  

( 0 . 60 ) ( 2 ) ( 25 ) (45 , 900 ) ( 0 . 22 )  
- 0 . 3  x 1 06 

1 . 4 x 106 



state and local jurisdictions are calculated to be $ 1 , 000 , 000 for the 
purposes of monitoring and record keeping , fil ing , office materials , 
etc .  Thus , the total annual cos ts of administering the Standards are 
es timated to be $53 . 7  mil l ion ( 53 . 2  + . 5 )  to local code jurisdictions 
and $ . 5 mil lion to states ( s ee Tables 3 -4 and 3 -5 ) . 

Table  3-5 SU1Dlllarizes the es timated cos ts of implementing the S tandards 
and the cos ts of administering Standards compliance . These  estimates , 
based on a maximum leve l of firs t cos ts  and a maximum es timate of 
administrative cos ts , are estimated to be $ 1 20 , 050 , 000 . 

TABLE 3 -5 :  TOTAL IMPLEMENrATION COSTS 

Federal 

Implementat i on $ 1 5 , 400 , 000 
Adminis tration 1 , 650 , 000 
Subtotal 17 , 050 , 000 

State* 

Implementat i on 31 , 500 , 000 
Administration 500 , 000 
Subtotal 32 , 000 , 000 

Local* 

Implementat i on 17 , 300 , 000 
Adminis tration 53 , 700 , 000 
Subtotal 71 , 000 ' 000 

Total $ 1 20 , 050 , 000 

*This cos t  may be reimbursed by the Federal Government . 

3 . 4 . 2  COSTS OF IMPLEMENTING AND ADMINISTERING THE STANDARDS BY 
ALTERNATIVE 

Implementati on and adminis trative cos t  es timates for the four impl emen
tation al ternatives are developed .  Total costs for each al ternative 
have been derived by analyzing the components  of the al ternative and 
computing the implementation or start-up cost and the administrative or 
ongoing cos ts as soc iated wi th each component of the implementation 
program . 
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The fi rst two columns of  Table 3-6 show est imated one-time cos ts and 
annual cos ts , res pectively , incurred by the Federal government to 
implement the Standards . These costs are d isaggregated by expenditure 
on components that compos e each al ternative . The las t  co lumn contains 
a range of cumulative cos ts , from 1 980-2020 , to all levels of government 
to adminis ter and enforce the Standards . These cos ts are in cons tant 
1 978 do ll ars and are based on b oth penetrati on rates and average costs 
of implementing and enforcing Standards of $ 1 8  per res idential unit and 
$0 . 01 /sq . ft . for comnercial buildings . These estimates were developed 
from the informati on in Table  3-4 .  The annual equivalent of the cos ts 
in the last column o f  Table 3-6 has al ready b een presented in Table 3-4 
for a representat ive year assuming ful l compl iance . The assumption of  
full  compliance yielded maximum administrative costs . The cos ts 
deve loped here are specific to the range of penetrati on rates assumed 
for each al ternative and change annually in direct proportion to the 
es timated penetration rate . The yearly total s are then discounted and 
sumned to yield cununulative cos ts between 1 980 and 2000 . A range of 
cos ts is given to represent the low and high penetration estimates for 
each al ternative . 

Alternative 1 ,  No Sanctions--No Incentives , proposes a program cons i s t
ing of no federally sponsored intervention other than the revision o f  
HUD/MPS ,  forced compl iance of  new Federal buildings , and a moni toring 
and reporting sys tem to track adoption and compliance of state and 
l ocal  energy codes . This represents a minimal cos t al ternative and 
would affect only new residential building units sub sidized and/or 
insured by Federal programs ( 15%  of  total ) .  It is es timated that to 
revis e HUD/MPS to be equivalent to the Standards , it would cost 
$200 , 000 wi th an additional $ 1 00 , 000 needed annual ly for adminis trat ive 
expenditures . The revision process would a ffect other Federal agencies 
employing MPS and would l ikely resul t in a one-time cos t  of $ 1 00 , 000 . 
An additional $ 500 , 000 is attributed to the development of a moni toring 
and reporting sys tem which would  document adoption and compl iance at an 
annual cost o f  $ 1 00 , 000 . 

Al ternative 1 would also require new Federal buildings to be cons tructed 
in compliance with the Standards . Federal agencies would incur one-time 
cos ts of  $200 , 000 with additional adminis trative cos ts of - $50 , 000 annu
ally . Total administrative costs in the first year plus one-time costs  
to the Federal government under the No Sanctions--No Incent ives 
Al ternative would be $ 1 , 250 , 000 ( s ee Table 3-6 ) . Implementation and 
enforcement cos ts increase over time as some jurisdictions voluntar ily 
adopt the Standards . The estimated pres ent value of these cos ts 
cumulatively from 1 982-2000 ranges from $50-$ 2 1 0  mil l ion . 

Al ternative 2 would include the utilization of a full range of incen
tives to encourage compl iance wi th the Standards .  Grants and technical 
assistance totaling $35 , 600 , 000 would be made to state and local 
governments . Of the $3 5 , 600 , 000 in Federal grants , $3 , 500 , 000 are for 
the development of implementation tool s such as SET or CET. Associated 
with the updating o f  HUD/MPS an additional $60 0 , 000 would be made 
available to upgrade the energy sec ti on o f  ASHRAE 90-75R. Th is 
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TAB LE  3 -6 IMP LEMENTATION AND ADMINisrRATIVE COSTS OF ALTERNATIVES 

( 197 8 DOLLARS) 

A l t ernat ive l :  No Sanc t ions-No Inc ent ives 

A. Revi s ion o f  HUD/MPS ( o ther agenc ies) 
B. Revis ion of HUD/MPS 
c. Monitoring and Report ing 
D .  Adoption and Compl iance by Federal 

Bu i l d ings 

TarAL 

A l ternat ive 2 :  No Sanc t ions-Incent ives 

A. Al l Co s t s  under A l t ernat ive l 
B .  Revi s ion o f  ASHRAE 90-7 5R 
c. Grants and Technical As s is tance 
D.  Impl ement a t ion Too l s  
E.  Pu b l i c  I nforma t ion 

TOTAL 

A l t ernat ive 3 :  S anc t i ons-Incentives 

A. Al l Co s t s  under Al terna t ive 2 
B .  Sanc t ions and Promu lgat ion 

l .  Deve lopment 
2. Liaison and Training 

Federal 

Implementat ion Admin i s t ra t ive 
( one-t ime) ( annu a l )  

200 , 000 
100 , 000 
500 , 000 

200 , 000 

$ 1 , 000 , 000 

1 , 000 , 000 
600 , 000 

3 5 , 600 , 000 
5 , 400 , 000 
3 , 5 0 0 , 000 

$4 6 , 100 , 000 

100 , 000 

100 , 000 

50 !000 

$25 0 , 000 

250 , 000 
100 , 000 
600 , 000 

500 ,000 
$1 , 450 , 000 

Federal 
Implementat ion 
( one- t ime) 

46 , 000 , 000 

500 , 000 
300 , 000 

Admini s trat ive 
( annu a l )  

1 , 45 0 , 000 

100 , 000 
200 , 000 

TOTAL $4 6 , 900 , 000 $1 , 750 , 000 

A l ternat ive 4: Sanc t ions-No Incent ives 

A.  A l l  Co s t s  under A l ternat ive 
B .  Revis ion o f  ASHRAE 9 0-7 5R 
C .  Sanc t ions and Promu lgat ion 
D. Co s t  of Implementat ion Too l s  

TOTAL 

1 , 000 , 000 
600 , 000 
800, 000 

5 , 400 , 000 

$7 , 800 , 000 

3 . 2 8 

25 0 , 000 
100 , 000 
300 , 000 

$650 , 000 

To t a l  Admini s t rat ive 
Co s t s  to S t a t e  and 
Loc al 
Cumu l a t ive ( 1980-2000 ) 

$5 0 , 000 , 000 - 2 10 , 000 , 000 

$2 1 0 , 000 , 000 - 330 , 000 , 000 

To tal Cos t s  to Federal 
S t a t e  and Local 
Cumu lative ( 1980-2000 ) 

$ 3 10 , 000 , 000 - 380 , 000 , 000 

$210 , 000 , 000 - 380 , 000 , 000 



$600 , 000 plus the $3 1 , 5 0 0 , 0 00 ( S3 5 , 0 00 , 000 - $3 , 5 00 , 0 0 0 )  for a t o t a l  o f  
3 2 , 10 0 , 00 0  wou l d  b e  used by the s t ate and loca l governments for the 
purpo ses o f  d eve lop ing and impl ement ing energy c odes , s taf fing , 
tra ining , monit oring and report i ng sy stems and equipme nt i f  nec e s s a ry .  
In add i t ion, the vari ous impl ement at ion too l s  wi l l  b e  made ava i l ab l e  to  
ass i s t  de s i gner s ,  bu i ld er s ,  code o f fic ial s and o ther s .  A t o t a l  co s t  
l eve l o f  $5 , 40 0 , 0 00 h as b een e s t imated . A d e ta i l ed b re akdown o f  the 
co s t s  of the s e  too l s  i s  shown in Tab l e  3-3 . One-t ime co s t s  to the Fe d
era l  government for Al terna t ive 2 plus admin i s tra t ive c o s t s  in the f ir s t 
year woul d be $4 7 , 5 5 0 , 00 0 . To ta l cumu lat ive co s t s  o f  admini s t ering and 
enforc ing the S t andard s rang e from $2 10-$3 30 mi l l ion. 

Alt ernat ive 3 repre sent s  an ap proach whi ch au thorize s bo th incent ive s 
and Federal  s anc t ions . The inc ent ive s pro grams have been c omb ined with 
Fed era l sanc t ion s t o  max imize Fed era l ,  s tat e ,  and loca l e f fort s to 
ensure th at  the goals o f  th e S t andard s are me t .  I t  i s  a maximum e f fort 
in order to ens ure adop t ion  and compl ianc e  to  the Stand ard s .  A s  a 
re su l t  t o t a l  expend i ture wou ld inc lude a l l  o f  the c o s t s  e s t imated above 
for the No Sa nc t ion s-- Inc ent ive s Alt ernat ive as we l l  as d eve l opment and 
promu lgat ion o f  the s anc t ions , and training to fac i l itate under s tand ing 
and ap pl icab i l i ty .  Tota l co s t s  t o  the Fed era l government are e s t imated 
t o  b e  $4 6 , 900 , 0 0 0  a l located to  impl ementat ion and $ 1 , 7 50 , 000  to  
admini s trat ive co s t s .  To ta l cumu lat ive co s t s  o f  admini s t eri ng and 
enforc ing the S t andard s range from $3 1 0- $3 80 mi l l ion. 

Alt ernat ive 4 assume s the implementat ion o f  sanc t ion s as the only 
act ion to enc ourage c ompl ianc e. Sanc t ions have b een d iscus sed in 
Sec t ion 3 . 1 . 2 . 2 as to the ir content and expected effec t s .  The c o s t  of 
impl ement ing th i s  a l ternat ive is e s t ima ted at $8 , 4 50 , 000 to  the Fe dera l 
government . The maj ority o f  expens e i s  re lated to  the c o s t s  of  
d eve lop ing the equ ival enc y too l s  ( $5 , 400 , 00 0 ) . To tal c o s t s  over t ime 
range from $ 2 10-$380 mi l l ion.  

3 . 5  COMPARI S ON O F  IMPACTS BY ALTERNATIVE 

Thi s sec t ion of the Sup p l ement compare s the a l t ernat ive s and the ir 
ins t i tu t ional ,  s oc ioeconomic and phy s ical  enviro nmen tal  impa c t s .  Tab l e  
3-7 sununarize s the impac t s  tha t wil l  b e  caused  by each a l t ernat ive . 
The t ab l e a l lows for c ompari son o f  a l ternat ive s s o  that the trade- o f fs 
be tween a l t ernat ive s can be evaluated . 

3 . 5 . 1 COMPARI S ON OF INST ITUTIO NAL IMPACTS 

Ins t itut iona l impa c t s  of a l t ernat ive s on Fed era l ,  s tat e and loca l 
governments and b u i ld ing indu s try groups are c ompare d .  The Federa l ,  
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TAB LE 3 -7 : 00.MPARISCN OF IMPAC'IS BY AL'IERNATIVE 

Alternative 1 
No Sanctions-No Incentives 

INSTI'IUI'IONAL 

Federal Government 

Federal and federally insured 
buildings must caiply. 

Cost of revising HlD/MPS 
Cost to agency for administer
ing atove existing energy code 
administration. 

State and Local Governments 

Ccnsidered to have minimal 
inpact at the state and local 
level . 

Cost irrpact possible if state 
and locals �ted to CD111ply 
110luntar ily. 

Alternative 2 
No Sanctions-Incentives 

Federal and federally insured 
buildings must caiply. 

Cost of revising HUD/MPS 
Cost to agency for administra
tiai atove existing energy 
code administration. 

Additicnal cost for incentives 
program administration. 

Responsibility for implementa
tion maintained at Federal 
level with a voluntary
incentives program. 

Voluntary program with grants 
and technical assistance may 
increase enforcement and 
decrease institutiaial resis
tance. 

Broader range of incentives 
than under SOCPP-creating nore 
demard for energy efficient 
housing . 

Calsidered to have limited 
irrpact, because 110luntary and 
a:mpensated by incentives. 

Cost impact l imited, grants 
provided for implementation 
and administration to encour
a:.ie CDlllpli ance. 

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

Alternative 3 
Sanctions-Incentives 

Federal and federally insured 
buildings must caiply. 

Cost of revising HUD/MPS 
Cost to agency for administra
tion above existing energy 
code administration. 

Additional cost for incentives 
program administration. 

AIJency impact of administra
tion of sanction program. 

Pranulgation of regulations to 
author ize sanction administra
tion. 

Responsibility for implementa
tion maintained at Federal 
level with shift of enforce
irent to local . 

Mandatory program with incen
tives may provide greatest 
enforcement with limited 
resistance due to nultiple 
ccmpliance paths. 

Calsidered to have major impact 
as state and local will need 
to respcnd to incentives and 
sanction program requirements. 

The majority of cost impacts 
could be a:mpensated with 
grants to state and local 
jur isdictions. 

Alternative 4 
Sanct ions-No Incentives 

Federal and federally insured 
buildings must caiply. 

Cost of revising HUD/MPS 
Cost to agency for a<tninistra
tion above existing energy 
code administration. 

Agency impact of a<mlinistra
tion of sanction program. 

Pranulgation of regulations to 
author ize sanction a<tninistra
tion. 

Responsibility of ensuring 
enforcement maintained at 
Federal level. 

Mandatory program with no 
mitigation will probably 
increase resistance. 

Calsidered to have nost severe 
impact, transfers respons1b1l
ity to state and local. 

Cost impact transferred to 
state and local . 
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TAB LE 3 -7 :  ( contd) 

Al ternat ive I 
No Sanc t ion s -No Incen t ives 

State and Loc a l  Governmen t s  ( c ontd } 

Ma jor co s t  i ncu rred for deve l
o p ing imp l emen tat i on too l s  and 
vo l un t a r y  admin i s t ra t ion . 

No implement ing ac t i on would 
prov i de low compl i ance un l e s s  
m a r k e t  forces change demand . 

Bu i ld ing Indu s t ry Group• 

Cons i dered to have the l e a s t  
number o f  ne gat ive impac ts to 
bu i l d ing indu s t r y  group s .  
Deve l o pment i n  u s e  
o f  energy e f f ic ient mat e r i a l •  
on a v o l u n t ary ba s i s ,  t hu s  no 
impa c t s .  

Al te rnat ive 2 
No Sanc t ions-Inc e n t ives 

No co s t  for deve loping imple
menta t i on tool s ,  no cost to 
admi n i s t r a t ion , code comp l i 
ance , o r  AAP. 

Un le ss g rants a nd a s s i s t ance 
targeted to add it i on a l  sectors 
t hen SECP , i ncent ive s ""'Y not 
encourage a h igh leve l of com
p l i ance . 

Cos t s  on ly incurred volun t a r 
i l y  • 

Local lev e l  comp l i a nce s t i l l  
vo lunta r y .  

Cons idered to have a bene f i c i a l  
impact o n  bu i l d ing i ndu s try 

groups with the prov i s ion o f  
too l s  a nd i ncent ive s ,  wh i l e  
be ing vo lunta r y .  

Al ternat ive 3 
Sanct ions-Incen t ives 

No co s t  for deve l o p i ng imp l e 
ment a t i on too l s ,  no c o s t  to 
adm i n i • te r  AAP . 

Targeted incent ive s and s anc
t i ons wi l l  provide a h igh leve l 
o f  comp l i ance except in areas 
where e l i g i b l e  for exemp t i on • .  

Sanc t ions re q u i r e  a l l  s t a t e  and 
l o c a l  ju r isd ic t i ons to i ncur 
co s t s  that are not compensa ted 
by i ncent ive s--local lev e l s  are 
fores een as h a v i ng to pick up 
de f ic i t . 

Comp l i ance at l o c a l  level man
d a t o r y .  

Po l i t i c a l  ob s t ac l e s  w i t h  ce r t i 
ficat ion . 

Exempt ions f rom s an c t ions t h a t  
have a n  impact o n  l e v e l  o f  
c on s tr u c t ion cou ld lead to 
i nequ i t ie s .  

Sanc t ions inc rea s e  p re s su re 
for comp l i ance . 

Legal and l ia b i l i ty impac ts 
Le•• imp act i f  we have an AAP. 

Cons i d e red to have the grea t e s t  
bene fic i a l  and nega t ive impac ts 
on bu i l d ing indu s t r y  groups a• 
s anct ions w i l l f i rm market 
demand , and ince n t ives w i l l  
c rea te agreater dema nd . H i gher 
demand on sk i l l s  to meet both 
code comp l i a nce and AAP. 

Al te rnat ive 4 
Sanc t ions -No Ince n t ive s 

Ho cost to deve lop implemen
t a t i on too l s ,  ( t he cost o f  
deve loping implemen t a t ion too l s  
i s  c on s i d e red a s tandards c o s t  
not an impleme n t a t ion cos t )  
c o s t  for admi n i s t ra t ive com
p l i ance by e i ther c e r t i f i ca 
t ion o r  AAP. 

Sanc t ions and no a s s i s t ance 
w i l l  promote exempt i on s ,  AAP 
comp l i ance or many s anc t i oned 
area s .  

Sanc t ions requ i r e  a l l s t a te 
and local ju r i• d ic t ions to 
incur co s t s .  

Comp l i a nce a t  loc a l  lev e l  
mand a t o r y .  

Po l i t i c a l  o b • t a c l e s  w i t h  c e r 
t i f i ca t i o n .  

Exempt ions from s anc t ions t h a t  
have a n  impact o n  lev e l  o f  
c o n s t r u c t ion cou ld l e a d  to 
inequ i t i e s . 

Sanct ions i nc rease p re s s u re 
for comp l iance . 

Le g a l  and l i a b i l i t y  impa c t  
Le ss impact i f  we have a n  AAP. 

Cons i dered to be the seve r e s t  
impact o n  bu i ld ing i nd u • t r y  
groups a s  ma jor i t y  o f  ju r i s 
d i c t i on s  w i l l  be exemp t ,  
sanc t ioned or comply through 
an AAP . Th is w i l l  s h i f t  the 
burden of comp l iance to 
de s i g ner s . 
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TAB LE 3-7 : (contd ) 

Alternative l 
No Sanctions-No Incentives 

Building Industry Groups (contd) 

Positive impact of information 
and training would not occur 
under this alternative .  

Only those dealing with Federal 
oompl iance would be involved.  

SOCIOEX:ONOMIC 

National 

Incr ease in employment 
o . ou - 0 . 02\ (1985) 
o.ou - 0 . 03' (1990) 

Increase in GNP 
0\ (1985) 
0\ - O . Ol\ (1990) 

Short-run change in housing 
atartsa 

Li ttle change 

Long-run change in housing 
starts 

Slight increase 

Alternative 2 
No Sanctions-Incentives 

Positive impact to groups with 
incentives provided to market 
participants " to create a 
demand and tools for compli
ance . 

Most designers and contractors 
would be involved. Manuf ac
turers would be involved 
because of demand and mater ial 
certification. 

Increase in employment 
0 . 02\ - 0 . 01\ (1985) 
0 . 03\ - 0 . 01\ (1990) 

Increase in GNP 
0\ - 0 . 05\ (1985) 
0 . 01\ - 0 . 05\ (1990) 

Short-run change in housing 
startsa , b  

Slight increase 

Long-run change in housing 
startsb 

Slight increase 

Alternative 3 
Sanctions-Incentives 

Positive impact to groups with 
incentives provided to market 
participants and tools for 
design, construction, and 
manufactur ing compliance sanc
tions increase use of new 
s k ills . 

Major ity of designers and con
tractors involved. Manufac
turers involved because of 
demand and mater ial "testing 
and certification. 

Standards updating would 
require increased ek ille and 
developnent of new materials 
and equipnent. 

Increase in employment 
0 . 05\ - 0 . 09\ (1985) 
0. 06\ - 0 . 10\ (1990) 

Increase in GNP 
0. 03\ - 0 . 01\ ( 1985) 
0 . 04\ - 0 . 01\ (1990) 

Short-run change in housing 
etartea , b  

Slight increase 

Long-run change in housing 
etarteb 

Slight increase 

Alternative 4 
Sanctions-No Incentives 

Tools provided, but more pres
sure on groups for compliance
liabil ity increases. New 
sk ills required but no train
ing or education program. 

Major ity would need to be 
involved, not all would have 
the sk ills. 

Standards updating with no 
education may result in lack 
of trained designers and con
tractors .  

Increase i n  employment 
0 . 02\ - 0. 09\ ( 1985) 
0. 03\ - 0 . 10\ (1990) 

Increase in GNP · o, - 0 . 01• (1985) 
0 . 01\ - 0. 01\ (1990) 

Short-run change in housing 
· startsa 

At most a 2\ decrease 

Long-run change in housing 
starts 

Slight increase 

aeousing starts impacts were estimated assuming a 2\ increase in the first oost of housing complying with the Standards. 
brncentives are assumed to include an effective p.iblic information program and no tax incentives. 
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TAB LE 3 -7 :  ( contd ) 

Al t e rna t i ve I 
No Sanc t ions -No Incen t ives 

Na t i ona l ( c ontd ) 

Sho r t -run change in prope r t y  va lue s 
F i r.•t cost o f  bu i ld ing comp l y i ng w i t h  the S tanda rds 
wou l d  i nc rease by 2% 

Long-run change in p ro p e r t y  va lue s 
Fi rst c o s t  o f  bu i l d ing comp l y i ng wi t h  the S tanda rds wou I d  i nc rease by 2% 

Consume r s  w i t h  h igh e r  d i s coun t ra tes w i l l  perce i ve l e ss bene f i t s  from the Standards A sma 11  p e r c e n t age of I ow income consumers may be 
p r i ced out of t he new bu i l ding market 

�iona l 

Sma l l  i nc r ease in reg iona l employment and earnings 
Higher pene t ra t ion ra t e  w i l l  cause s l i gh t l y g rea t e r  increase 

PHYSICAL ENVIRONMENT 

I!!_e rgy 

Al terna t ive 2 
No Sanc t i ons-Inc e n t ivPs 

Sho r t -run change in pro p e r t y  v a  lue s b 
F i rst c o s t  o f  bu i ld i ng comp l y ing wi t h  the S t a nda r d s  wou Id i nc rease by 2% 

Long-run change in p ro p e r t y  v a  lues b 
F i r s t  cost o f  bu i ld i ng comp l y ing w i t h  the S t andards wou Id i nc rease by 2% 

Consumers with h igher d i s count ra tes w i l l  per c e i ve l e ss bene f i t s  from the S t anda rd s Ta x i ncent ives w i l l  cause income t rans fer from soc i e t y  t o  pu r cha s ers o f  new bu i l d i ng tha t comp l i e s  w i t h  the S t andard s --No consumers p r i ced ou t of the new hou s i n g  mar k e t  

Sma l l  i n c r e a s e  in reg iona l employment a nd earli ings 
H i gh e r  pene t ra t ion rate wi l l  cause s l igh t ly g rea t er inc rea se 

Ta x c red i t s  w i l l  cause a s l igh t ly grea t e r  i nc re a s e  

Range o f  energy sav ings i n  1 990 a n d  2000 by a l terna t i ve :  1 9 90 O .  0 7  - 0 .  34 Quads O. 34 - O. 63 Quad s 2000 O. 10 - O. 69 Quads 0 .  69 - 1 . 1  Quads 
Cumu l a t ive energy sav i ng s  i n  1 990 and 2000 by a l terna t ive : 1 990 0. 36 - 1 . 6  Qua�s 1 . 6  - 3 . 0  Quads 2000 1 . 2 - 6 . 8  Quads 6 . 8  - 12 Quads 

Al terna t ive 3 
Sanc t io n s - Incen t ives 

Sho r t -run change i n  prope r t y  va lue s b 
F i r s t  c o s t  of bu i ld i ng comp l y i ng w i t h  the S tanda r d s  wou l d  inc rease by 2 %  

Long-run change in prope r t y  v a  lues b 
F i r s t  c o s t  o f  bu i l d i n g  comp l y i ng w i t h  the S tanda r d s  wou Id i nc rease by 2 %  

Consumers w i t h  h igher d i s coun t ra tes w i l l  perce ive l e ss bene f i t s  from the S tandards Tax i nc e n t ives w i l l  cause income t rans fer from soc i e t y  t o  pu rcha s e rs o f  new b u  i !ding tha t comp l ies wi t h  the S t a ndards --No consumers 
pr i ced ou t of the new housing market 

Sma l l  increase in reg iona l employment and earnings 
Higher pene t ra t ion r a t e  w i l l  cause s l i gh t l y g rea ter 
increa se 
Ta x c red i t s  w i l l  cause a 
s l igh t ly grea t e r  increase 

0. 5 7  - 0 , 74 Quads 
1 . 0  - 1 . 3 Quads 

2 . 7 - 3 . 6  Qua d s  
1 1  - 1 3  Quads 

A l t e rna t ive 4 
Sanct ions -No Inc e n t ives 

Sho r t -run change in prope r t y  va lue s 
F i r s t  c o s t  o f  bu i l d ing com
p l y ing w i t h  the S t andards wou ld be d iscoun ted b e l ow t he 2% i n c rease 

Long-run change in prope r t y  
va l u e s  

F i rs t  cost o f  bu i l d ing com
p l y ing w i t h the S t a nd a r d s  wou ld i nc rease by 2% 

Consumers with h igher d i scoun t ra tes w i l l  perce ive l e s s  
bene f i t s  from t h e  S t andards A sma l l  percentage of low i ncome consumers may be pr i ced out of t he new bu i l ding market 

Sma l l  increase i n  region a l  employment a n d  earnings 
Higher pene t r a t ion rate wi l l  cau s e  s l igh t ly g rea t e r  
increase 

0 . 34 - 0 . 74 Quads 
0 , 69 - 1 . 3  Quads 

l . f!  - 3 . 6  Quads 
6 . 8  - 13 Quads 
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TAB LE 3 -7 :  ( contd) 

Al ternative 1 
No Sanctions-No Incentives 

� 

Al ternative 2 
No Sanctions-Incentives 

Alternative 3 
Sanctions-Incentives 

Reduction in emissions of Sulfur Oxide (thousands of tons , T tons) for 1990 by alternative 
20 - 98 T tons 98 - 180 T tons 160 - 210 T tons 

Cumulative reduction in emissions of Sulfur Oxide ( thousands of tons , T tons) for 1990 by alternative 
120 - 510 T tons 510 - 920 T tons 820 - 1100 T tons 

PENETRATION RATES 

Range of penetration estimated in 1982 by alternative 

Coamercial Bu ildings 
6-30\ 

Residential Buildings 
15-50\ 

30-43\ 

50-60\ 

Range of penetratiai estimated in 2000 by alternative 

C0111111ercial Buildings 
6-6 6 . 5\ 

Residential Bu ildings 
15-66 . 5\ 

IMPLEMENTATION COSTS 

66. 5-92\ 

66. 5-95\ 

43-43\ 

6016 . 5\ 

83-100\ 

90-100\ 

Al ternative 4 
Sanctions-No Incentives 

98 - 210 T tons 

510 - 1100 T tons 

3016 . 5\ 

50-66 . 5\ 

66. 5-100\ 

66. 5-100\ 

Implementation and administrative costs for all governments (Net Present Value in 1978 Millions of Dollars) 

$50-210 MM $210-330 MM $310-380 HM $210-380 MM 

,j 

. -� ...... . 



and state and local impac ts are sunmarized by al ternative in Table 3-8 
to al low comparison .  

3 .  5 . 1 . 1  IMPACTS ON FEDERAL GOVERNMENT 

Each of the al ternatives defined in Sec ti on 3 . 2  and sunmarized in Table  
3-1  would have some impact .  Al ternative 1 ,  No Sanctions--No 
Incentives , assumes only that the Standards are promulgated . Even this 
type of  implementat i on program would require that the Federal 
government revise the MPS f or HUD and FmHA and complete some analys is 
on component-based standards . The princ ipal impacts  would be the cos ts 
to revise these standards and any additi onal costs to the agencies who 
are already adminis tering the cons truc tion programs that depend upon 
these S tandards . ( See Table 3-6 for an e s timate of those costs . )  

The impact on the Federal government would generally increase wi th the 
other three al ternatives . The impac ts on cost would be greatest for 
Al ternative 2 ,  No Sanction--Incentives , and 3 ,  Sanctions --Incentives , 
where incentives comprise a maj or Federal action to encourage 
compliance wi th the program . 

Administrative impacts would be greates t for Alternatives 3 ,  Sanctions-
Incentives , and 4 ,  Sanc tions--No Incentives , where the Federal regula
tory agencies would be cal led upon to adminis ter a sanctions program . 
Before these agencies could apply s ancti ons , they would each have to 
promulgate additional Federal regulations authorizing the ir member 
agencies to administer the s anc ti on .  It is possible that the agency 
regulations would not be final be fore the s tatutory function took 
e ffec t .  If so , the s anc tions might not be uniformly applied . 

The impact on Federal building as s i s tance agencies is similar for each 
al ternative . This is because Sec ti on 252  o f  NECPA spec ifies that 
MPS/HUD and FmHA mus t  be revised to meet or exceed the S tandards , and 
s ec ti on 306 of the Act spec ifies that a l l  Federal agencies responsible 
for the cons truc tion of  any Federal building adopt such procedures as 
may be necess ary to assure that any such constuction meets or exceeds 
the S tandards . There are 36 programs under HUD and FmHA which 
presently utilize MPS , and there are 14 agencies responsible for 31  
building as s i s tance programs that are not sub j ect  to  MPS .  The 14 
agencies not required to comply with MPS would be more severely 
affected trying to comply wi th the S tandards through MPS .  However , the 
impact does not vary among the al ternatives . 

Financ ial regulatory agencies would be affec ted only by Al ternatives 3 
and 4 ,  which provi de for s anc ti ons . An al ternative with a sanc tion 
would require financial regulatory agencies to become involved in imple
mentation under an AAP. Under an AAP , the lending institution becomes 
the mechanism for enforc ing the sanction .  The lending ins ti tution is 
responsible for co llec ting a declaration which is issued by a local 
official stating that a de termination and affidavit are on file to 
ensure building compli ance with the Standards . The analys is indi cates 
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TAB LE  3-8 : 

Altecnative 1 

Altecnative 2 

SUMMARY OF FEDERAL IMPACTS BY ALTERNATIVE 

Pederal Financial 
Mllinister inq !!q•ncr (DOI!! Pederal Building Assistance Proqraaa Regulatory Agencies 

Actions R!guired1 Actions Reguired1 

Le..S ac;ency either takes action 1) MPS must be revised to COllply 
or devel� requireMnta and pro- witb tbe Standerds 
ceduree fer the followinc; 1 

Certification Proceu 
Public Inforaation Proc;raa 
llan itccinc; and Raportinc; 

T- and Coats involftd in 
developin;, lllplementin; and 
.ministering tbe Proc;raa 
�en ts 

Actions Required: 

TIMI Le..S ac;ency takes action or 
devel� requirelleftta and proce
dure• far the f0Uowin91 

Actiona tD encouraqe compllanoo 
Gran ta 
Technical Aami•tanoo 
liar ket Incentives 
(l!blaludinc; sanctions) 

Pederal Illl>l-entation Tool1 
Stancl&J:d Evaluation Technique 
Simplified Sl!T 
Code lllqui nlency Tscbn ique 
Prequalified Model Code1 
llanual Of � Adlai .... 

istrative Procedures 
llanual of aea-.nded Practioos 

TiM and 001ts imrolftd in devel
opin; , illpl•entin9 and adaln is
tar in; an i.mpl-tation proc;raa 

2) PllllA llUSt decide whether to 8dopt 
PllA' 1 revised MPS er develop 
their own revi1ions to CC11ply 

llPS Rsvision would require 8ddi
tional t- and resources 

Actions Reguiredt 

1) MPS must be revised to comply 
witb tbe Standards 

2) PllllA 11118t decide whether to adopt 
PBA's reviaed MPS or develop 
their own revision• to comply 

�· 
MPS Reviaion would require addi
tional ti- and resouroo1 
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TABLE 3 -8 : 

Alternati,,. 3 

(contd ) 

-iniaterinq Agency 

Action• !!equired1 

'l'l>e Lead aqency take• actiona 
or dewlapm requir-ta and 
procedare• foe tbe f0Uowin91 

Acti..,. to encour- compUance 
(aa .-, -r , includi119 

llanctiona) 

Pedaral Illpl-entaticn Toola 
(H aboft) 

TIM and coats involved in 
dewlopi119 ,  i.mpl-ti119 and 
adainiater i119 i.mpl-.taticn 
proqraa 

Peder al Pi nancial 
Federal Building Aaaiatance Proqrw l!equlatory Agencies 

Act1on• !!equireds 

l) MPS must be revised to comply 
vi th Standard• 

2) l'llllA 11UBt decide vbether to adopt 
llllA'• reviaed MPS oc develop their 
awn reviaiona to CD10ply 

!!!!li!!!!:S!• 
MPS Re'lisicn -14 require addi• 
tional time and reeource• 

Action• Reguireds 

ll Proqraae auat develop deaiqn 
er i ter ia mfftin9 the Standard• 

2) Pr09r ... muat -lop appro
pr iate 11C11itoci119 and enfocce
•nt. mechani ... 

!!!!li!!!!:S!• 
Criteria and monitocin9 mechani• 
-1-t and adainiatration 
would require additional ti.M 
and remurC9• 
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Action• l!!guired1 

l) Inte9rate nw go.ala with 
exiati119 a9ency !!Oolh 

2) Coordinate activitiea with 
lead aqency 

31 Develop and promul9a ta re91r 
laticn• 

•> Monitor inatituticna bys 
a) Adopti119 or modifyin9 

exiatin9 monitor 1119 pro
grama such aa par iodic 
euainationa and call 
reports 

b) -lopi119 new procedure• 
to monitor inatitution 
COllpl iance where e:d1tin9 
aetboda caMOt be adopted 
(e.9. , aany uiatinq pro
cedures are concerned pr 1-
aarily with financial 
oolwncy and embezzl-t 
protection) 

5) tlndertake enforC.-t 
utilbin91 

a) laiatinq procedurea, e.9. , 
Involuntary termination of 
deposit izwurance, cease 
and deaiat proceedinga, 
temporary ceaae and dasi•t 
orders, injunction•, aua
penaion of directou of 
officers, etc. 

b) a- procedures which aay 
be needed to enfocce the 
aancticna 

!!!!li!!!!:S!• 
l) Goal Inte9ration 

o COnflicta My ar ise with 
uistin9 a9ency 9oala 

2) Coordination 
o Additional time and 

re.,ur ce• will be needed 
to cocrdinate activitiea 
with lead a9ency 



TAB LE  3 -8 : 

Alternative 

( contd) 

Pederal Financial 
.::Adll=in=io.:•:.:t:::e.o.r.:.inq,,,._..:.A<!=e.,nc:y""-�-- /._ Pederal Building Aaaiatance Prcqrm Requlatory A!!•nciea 

Action• Required• 

TIM !.ead Aqency takea actiona 
or -1.opa requir•enta and pro
cediuea for t:lle followinq1 

Pr1>9raa co.ponenta (as above) 

Actiona tD encourage C011Pllance 
(Sanction• · only) 

TW. and eoeta involved in 
da<Nlaping proqraa CIOllpOnenta 
and in dHigninq and enforcin9 
t:lle aanctl.ona �nt of t:lle 
lmPl-ntatim proqr-

Action• Required• 

1) MPS .,.t be reviaed to comply 
vitb Standard• 

2) PllllA muat decide -ther to adopt 
JBA ' 1  reviled MPS a< develop their 
own rev iaion to COllPlY 

MPS Rev illion -ld require addi
tional t:iM and relOUr caa 

Action• Required• 

1) Proqr- llU8t dewlap deaign 
criteria -ting tbe 

2) Proqr- muat develop appro
priate monitO&"ing and anfoo:ce
aent 11echani-

.!!2!!!:S!' 
Cr iteria and monitO&"ing mechani
-lo-nt and adainiatration 
would requira additional tiM 
and re.:MJ.r ee• 
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J) Regulation Devel-nt and 
Prcaulgation 
o Additional tiM and 

rem:nueea to 
- develop requlationa 
- bold hear inga 
- adopt regulation• 
- diaaeminate inforaation 

o Potential leqal conflict.a 
vitll e:dating requlationa 

'I llonitoring 
o Illplementation 

- eatabliah new monitor in9 
procedure a 

- add peroonnel 
- train peraonnel 

o Adllliniatration 
- potentially more fre

quent and lengthier DIOfti
tor ing of inati tut ion• 

- Mf drain reaoureea fro• 
cK!ler agency. objective• 

5) l!Dfoo:..-nt 
o MOr• tiM and reaourcea 

devotad tD entor.,_t 
o May drain reaource• troa 

and delay otbar enfa<c-nt 
activitiH 

o lliiy conflict witll other 
agency objective• 

Aa above in Alternative J 



th at under Al terna t ive 4 the maj ori ty o f  j ur i sdic t ions wou ld use an AAP , 
wherea s und er Al t ernat ive 3 more than h a l f  the states  might cho o s e  cer
t if icat ion. Thu s ,  Al ternat ive 4 ,  Sanc t ions--No Inc ent ive s ,  wou ld  
present a great er impac t on  lend i ng ins t i tu t ion s and f inanc ial 
re gu la tory agenc ies . 

Tab le 3-8 sununarizes  impa c t s  o f  each o f  the a l t erna t ives on the adminis
t ering agency , building a s s i s tanc e programs and financ ia l regu lat ory 
agenc ies . The adminis tering agency wou ld b e  mos t  burd ened--by d e t er
min i ng s t at e and loca l compl ianc e ,  d eve loping procedure s for ap proving 
s t ate and l oc al  c od e s ,  qual ifying model  c odes , s e t t ing equivalency 
crit eri a ,  d eve loping a manua l of rec ommended prac t ic e  and providing 
inc ent ive s such a s  grant s and t ech nical a s s i s tanc e integrated with 
informa t io n ,  educat ion  and tra ining . Thi s b urden i s  grea t e s t  und er 
A l t erna t ive s 2 and 3 ,  b o th o f  which prov i de inc ent ive s .  Al ternat ive 4 
a l s o  provide s implement a t ion too l s .  The admin i s t eri ng agency i s  re spon
s ib l e  for moni toring and updat ing in a l l  o f  the a l terna t ives .  Addi
t iona l ly , und er Al t ernat ive s 3 and 4 ,  which inc lude sanc t ion s ,  the 
adminis tering ag enc y wou ld be re spons ible for deve lop ing pro cedure s for 
enforc ing the sanc t ion s .  Thi s wou l d  invo l ve e s t ab l i shing a proces s for 
c ert i ficat ion, an AAP , and an exempt i on pro ces s .  The exemp t ion pro cess 
wou l d  have to  inc lud e  procedure s for hearings and appeal s .  Al though 
Al t ernat ive 4 does not inc lude i ncent ive s ,  i t  wou ld s t i l l  requ ire c ode 
ap prova l ,  exemp t ion s ,  monit oring and appeal s .  

3 . 5 . 1 . 2  IMPACTS ON STATE AND LOCAL GOVERNME NTS 

Thi s s e c t ion c ompare s s t ate and local government ( l )  impa c t s  for each 
a l t ernat ive. Ea ch a l t ernat ive i s  evaluated in t erms o f  whe ther state  
and l ocal governments wou ld impl ement a c er t ificat ion process  or an  
AAP . The  impac t s  o f  an implementat ion pro gram on  s t a t e  government s 
wou ld range from only l i t t le impact  in Al ternat ive 1 ,  No  Sanc t ions--No 
Incent ive s ,  to s i gn i ficant impac t in Alt ernat ive s  3 and 4 wh e re s t a tes 
may f ind themse lve s  b e ing re qu ire d t o  re spond to  b o th s anc t ions and 
incent ive s program s .  

Al ternat ive 1 ,  No  Sanc t ions--No Incent ive s ,  would  have a n  impa c t  at  the 
s t a t e  and loca l l eve l ,  only to  the ex tent tha t states  choos e  to comply 
wi th the S t andard s .  S t a t e s  with exi s t ing energy c odes are un l ikely t o  
adop t o r  revis e  the ir code s un les s the j urisdict ions are shown tha t the 
bene f i t s  accrued wou ld s ign ifican t ly outweigh the c o s t  o f  vo lunt ary 
compl ianc e.  In the pa st , mo s t  s t a t e  and l aca l j u risdict ions adopted 
energy c odes only a f ter Fe dera l grants were provided or the inc ent ive 
of Fed era l grant s  wa s in risk o f  being wi the l d .  Thu s ,  an a l t ernat ive 

( l ) Ind ian re s erva t ions have not been ana lyz ed s epara te ly from o ther 
uni t s  of  gen era l purpo s e  loca l government ; however ,  i t  is recogn ized 
that they may c ome in to c ompl ianc e or  rece ive exemp t ions from the 
Standa rds  in d i f ferent way s .  
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risk of being witheld . Thus , an al ternative which has no implemen
tati on program would only be a l ittle  more succes s ful than the proj ected 
market forces . With this al ternative , there would al so be no need for 
states to es tabl ish an AAP .  The states would probably depend upon the 
revision and approval o f  ASHRAE-90-75R ,  a process proj ec ted to take 2 
to 4 years . Voluntary revision of exis ting s tate and l ocal energy 
codes may create significant impac ts . Resources would be required to 
deve lop or revise a code to be in comp l iance wi th the S tandards , and 
resources would have to be available f or administering , implementing , 
enforcing , monitoring and making subsequent revisions to the code . 

Al ternative 2 ,  No Sanc tions--Incentives , is expec ted to affect states  
in the same way as the SECP ( Pub . L .  94-163 ) ,  also a voluntary 
program . Under Al ternative 2 ,  grants and technical assistance programs 
would be made available ,  but because the al ternative would be 
voluntary , the level of penetration ( enforcement ) would not greatly 
exceed the leve l s  presently achieved in res ponse to SECP--at least  in 
the near term, unless incentives were targeted to creating a high level 
of enforcement . States that have not yet adopted thermal efficiency 
standards are e ither unable or unwilling to pass energy codes , and it  
is  doubtful that the grants or technical as sistance programs alone 
would greatly increase the level of enforcement or decrease 
ins ti tuti onal resi stance to building or energy codes . However , the 
al ternative might be more e ffec tive over the l onger term. The 
incentives  envisioned for the implementat i on program differ from what 
was available under SECP in that funds could be available to state and 
l ocal goverrnnents  for more than jus t a plan and code adoption .  
Addi ti onally , if a tax credit were added t o  the proposed incentives , 
market forces would create a further demand for energy efficiency . 
Public pressure for state and local j urisdic tions to be in compliance 
would increase because consumers probably  would want to qual ify for tax 
cred i ts . Local governments would be able to comply because many of the 
major component standards used by code enforcement official s would be 
revised and be prequalified under the implementation tools provided . 

Thus , as a vo luntary program ,  Alternative 2 has fewer significant 
impac ts for state and local j urisdicti ons than Al ternative 1 ,  princi
pal ly because of  the incentives being provided for the deve lopment of 
codes , grants and assistance programs . These  incentives would determine 
whether j urisdictions wi th or without codes would be able  to comply 
e ffec tively . The impac ts on jurisdicti ons without building standards 
and/or codes are expected to be greater for two reasons : 

1 )  New agencies may have to be created for implementation and/or 
enforcement . 

2 )  Trained manpower would b e  required . 

Al ternatives 3 ,  Sanc tions--Incentives , and 4 ,  Sanctions--No Incentives , 
would have the greates t impact  on s tates because sanctions would be 
implemented . A jurisdiction could avoid a s anc tion either by adopting 
a prequa lified energy code , by deve loping an AAP ,  or by obtaining an 
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exemption .  However , where the state assumes the authority and 
responsibil ity for enforcing energy codes or monitoring the cos ts , i ts 
adminis trative duties increase . Ini tially , most states are expec ted to 
rely on an AAP to comply wi th the S tandards . As time goes on , more and 
more states would comply via cert ification with revised or newly 
deve loped energy codes . 

Failure to comply  under Al ternat ive 3 would cause greater impacts  than 
would occur under Al ternative 2 because of  the primary e ffec ts of the 
sancti ons . The impacts of compl iance would be greater for those  
jurisdi c ti ons with no experience in adopting , adminis tering or 
enforcing building or energy codes . 

Under Al ternatives 3 and 4 , local governments would be under more 
pres sure to ensure that buildings comply . Generally , this means 
increased cos ts for code enforcement administration . In some 
communities few additional cos ts  would be incurred because the code 
departments would already have the capacity to revi ew energy designs . 
In fact , over 80% of  the cons truction in the country is  already in 
areas where some form of an energy code has been adopted .  ( This 
however ,  does not ensure enforcement , which is present ly voluntary at 
the local level in most states . )  

The exemption des cribed in Alternative 3 can be granted to loca l juris
dic tions by their state , but it  must be justified .  To apply the exemp
tion un iforml y ,  s tates would have to become sensi tive to cons truc tion 
trends within their boundaries so that they would not penalize a juris
diction that has taken the initiative to adopt an energy code . This 
would mitigate the problem of  cons truction shifting from one area where 
the S tandards are being impl emented to another where the s tate has 
granted an exemption to a code j urisdicti on .  The state would have to 
prove that the magnitude of cons tucti on in a certain area did not 
warrant even the cost of implementing an AAP . 

Al ternative 4 ,  Sancti ons--No Incent ives , would have the same adop
tion , adminis tration , enforcement and monitoring requirements as Al ter
native 3 .  However ,  the impact is considered to be more significant 
because compliance is mandatory , and there is no program of incentives 
to provide grants or technical as s i s tance to deviate  the impacts . It 
is expec ted that most  jurisdicti ons would comply through AAPs . 
However , an implementat i on program of this  nature could cause many 
states to refuse to take even l imited ac tion or cause them to ini tiate 
legal challenges that could de lay compliance significant ly . Many 
states would probably opt to qual ify for an exemption .  With no program 
for incent ives to mitigate state and local impacts , the criteria  used 
to determine exemptions might change , enabling more jurisdictions to 
comply . This would be due to having a greater cos t  burden on local 
governments . 

I t  is unclear at this time exactly to what extent s tate and local 
implementation burdens would increas e .  A study by the National League 
of Cities indicated that 80% of the cities res ponding to the 
questionnaire stated that standards in the form of a component-based 
code , such as ASHRAE-90-75R, would not require more than an additional 
10 to 20 minutes for design revi ew . However , the cos ts of developing 

3 . 41 



c ode departments where none previous ly exis ted or o f  hiring new 
in spec t or s  wou l d  c e rtainly increas e enforcement and admin i s trat ion 
c o s t s .  His torica l ly ,  building c ode enforc ement has b een within the 
au thority of the loca l ,  no t stat e ,  government . E ven though many states  
adop ted ASHRAE 90- 7 5 pur suant t o  the  SECP ,  in all  but a very few 
state s ,  enforement wa s only vo lunt ary at the loca l l eve l .  

S i nc e  l ocal j ur i sd ic t ions wou ld as sume re spons ib i l i ty for c ode enforc e
ment , any ins t i tut iona l impac t s  would  b e  incurre d  on tha t l eve l .  For 
A l t ernat ive s 1 and 2 the impacts  should be minima l at the l ocal  l eve l .  
Having a mod if ie d  MP S for HUD or FmHA t o  comply wi th the Stand ard s 
wou ld not chang e the ro le o f  l ocal o ff ic i a l s .  

There may b e  some impac t s  on loca l j urisdic t ion s whi ch cho os e to  
admini s t er th e  A.AP .  Even though the  re gulat ions wou ld perm i t  a qua l i
f ied des i gn profes s iona l t o  make the energy determina t i o n ,  an agency o f  
government mus t  b e  invo lve d i n  o ff i c i a l ly not ing that a n  energy d et er
mina t ion  ha s been mad e .  Some commun i t i e s  may b e  unw i l l ing or unab l e  t o  
d o  even th i s . Under the Ac t ,  re spons ib i l ity o n  the l ocal l eve l wou ld 
lie f ir s t  wi th the p ermi t  i s suing o f f ic e ,  un les s i t  is unwi l l ing and 
unab le t o  assume the re sponsib i l ity . I t  wou ld l ie s econd with any 
loca l agenc y  o f f ic e  wi th con s truc t ion re sponsib i l ity ( f ire marshal l ,  
e tc . )  unle s s  that o f f ice i s  unw i l l ing or unab l e ,  and third with a s tate 
o f f ic e  au thorized for thi s purpos e.  Where no agency in a j urisdic t ion 
i s  able  or wil l ing t o  administer the proce s s ,  s anc t ions wou ld b e  
impo sed.  Thi s coul d potent ia l ly resu l t  i n  a loca l con s truc t ion 
moratorium. 

Po tent ial l ega l impac t s  wou ld exi s t  where s t ate  l aws might au to
ma t ical ly tran s fer l iab i l ity  t o  loca l o f fic ial s ,  even when a des i gn 
review i s  not requ ire d by l aw. DOE is  pre sently re search ing th i s  and 
o ther l iab i l ity i s sues in ord er t o  ad dre s s  them in the implementat ion 
re gu lat ions . 

Tables 3-9 and 3- 10 summari ze the ins t itut iona l impacts  o f  the four 
a l t ernat ive s  at the s t a t e  and loca l l eve l by states  wi th energy code s 
and s t ates w i thout energy c od e s ,  respect ive ly . The e s t ima tes  o f  l ikely 
s t a t e  and loca l compl ianc e  pa th s and impac t s  surrnnarized in thes e tab l es 
are j ud gmen tal  in nature and nec e s sari ly impr e c i s e .  However , they do 
provide an ordina l ranking o f  the l ikel ihoo d o f  ac t ion s ,  the magnitude 
of impac ts , and so on .  The tab les are int ended t o  summari ze  the 
de t a i led d i scus s ion of impac ts provide d e l s ewhere in thi s ch ap t e r ,  and 
more pre c i s e  meaning c an b e  a t t ached t o  the se e s t imat es by re ferring t o  
thes e d i scu s s ion s .  Co lumn 2 shows th re e po s s ib l e  compl ianc e paths 
avai lab le to s t ate  and l ocal government s : 1 )  c er t i f icat ion, pro ces s ,  
2 )  e s t ab l ishment o f  an AAP , or 3 )  no ac t ion.  Co lumn 3 ind icate s the 
s everi ty of the ins t itut ional impacts  on s t ate  and local government s o f  
e i ther o f  the f ir s t  two compl ianc e  pa th s .  A rang e o f  impac t s  indicates 
th a t  c ond i t ions ch ang e from one j ur i sdic t ion t o  ano ther . Thus , the 
impac t s  of the c ert i f i c a t ion  proces s may be smal l in states  tha t cur-
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TAB LE 3-9 : SUMMARY OF STATE AND LOCAL IMPAC'IS BY ALTERNATIVE FOR A STATE WITH AN ENERGY CODE 

2 Ja 4b 5c 6d 
Seve r i t y /  

Impac ts o f  
Code Compl iance Compl iance 

E ffec t ivene ss in M i t igat ing 
Compl iance Impac t s  

Number o f  Jur i s i d i c t i ons 
L ik e ly to Take Ac t ion 

Import ance of Other I n s t i t u 
t iona l Impac t s  o f  Al terna t ives 

S t a tu s  Ac t ion Ac t ions A l t .  l Al t .  2 A l t .  3 Al t .  4 � Al t .  2 !l!.!2 � � � A l t .  3 A l t .  4 

Jur i s - Code Low Low H igh H i gh Low Few Many Many Few Low 
d i e - Amend- to 
t i on men t  Modera t e  
w i t h  
energy AAP Low H igh H igh --- Many Many Mos t  --
codes 

No Ho s t  None None None None 
Ac t i on t o  

Few 

aLow - few lega l ac t i ons requ i red , minor organ iza t i onal change s ,  and minor po l i t i ca l consequences 
Modera te - a numb er of legal ac t i ons requi red , important organ iza t i onal change s ,  and some po l i t i cal o ppo s i t i on 
Seve re - s i gn i f icant lega l ac t i ons requ ired , major organ izat iona l change s ,  and s i gn i f icant po l i t i ca l oppos i t i on 

bLow - no t e f fec t i ve in m i t i ga t i ng impa c t s  o f  comp l i ance 
Modera te - part ia l ly e ffec t ive in m i t iga t ing impac ts 
H igh - e ffec t ive in  m i t i ga t i ng impa c t s  

c rew - l e s s  than 5 to 1 0% 
Many - f rom 10 to 50% 
Mos t - ove r 50% 

d None - no other i ns t i tu t iona l impa c t s  

Low 

Lows 

NA 

Low - few lega l amb igu i t ies , o n ly minor res i s tance from s t a t e  and loca l agenc ies , and minor ins t i tu t i ona l barriers 
Modera t e  - a number o f  important lega l amb i gu i t i e s , some organ iza t i ona l o ppo s i t i on ,  and some i n s t i t u t i onal barr i ers  
S eve re - numerou s lega l amb i gu i t i es ,  s i gn i f ican t organ izat iona l res i s tance , and s i gn i f icant ins t i t u t iona l bar r iers 

Low Modera t e  
t o  
Moderate 

Low Modera t e  
t o  
Modera t e  

NA Modera t e  
t o  
Severe 
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TAB LE 3-10 : SUMMARY OF STATE AND LOCAL IMPACTS BY ALTERNATIVE FOR A STATE WITHOUT AN ENERGY CODE 

2 Ja 4b 5c 6d 
Sever i ty/ 

Impac ts of E ffec t ivene ss i n  M i t iga t ing Number of Ju r is id ic t ions Import ance of Other I n s t i t u -
Code Compl i ance Compl iance Comp l iance Impac t s  L ik e lx to Take Ac t ion t iona l Im2ac t s  
S t a tu s  Ac t ion Ac t ions A l t .  1 Al t .  2 Al t .  3 A l t .  4 � A l t .  2 Al t .  3 A l t .  4 � 
Jur i s - Code Modera t e  Low Modera t e  Moderat e  Low None Few Few None None 
d i e- Ado p tion to to to 
t i ons Severe H igh H igh 
with-
out  
energy 
c odes 

AAP Low --- H igh High Low --- Hos t  Hos t Some ---
to to 
Mode rate Many 

No --- --- --- --- -- A l l  Few None Some None 
Ac t i on to to 

None Many 

aLow - few l ega l ac t i ons requ ired , minor organ izat i ona l change s ,  and minor po l i t ic a l  consequences 
Moderate - a numb er of legal ac t i ons requi red , important organ iza t i onal change s ,  and some po l i t i c a l  o ppos i t ion 
Seve re - s i gn i f icant l ega l act ions requ i red , majoP organ izat i on a l  change s , and s ign i f icant po l i t ica l oppos i t i on 

btow - not e f fec t i ve in m i t i ga t ing impa c t s  of compl iance 
Mode r a t e  - p a r t i a l ly e ffec t ive in  m i t iga t ing impac ts 
H igh - e ffec t i ve in m i t i ga t i ng impa c t s  

CFew - less than 5 to 1 0% 
Many - from 10 to 50% 
Mos t - over 50% 

d None - no other i ns t i t u t i on a l  impa c t s  

A l t .  2 

Low 

Low 

None 

Low - few l ega l amb i gu i t ies , only m inor re s i s t ance from s t a t e  and local  ' agenc ies , and minor ins t i tu t iona l barr i ers 
Modera te - a number of important  legal amb igu i t ie s , some organ iza t i onal oppo s i t i o n ,  and some i n s t i t u t ional  barriers  
Seve re - numerou s l ega l amb igu i t i es ,  s i gn i f icant organ izat iona l res i s tance , and s i gn i f icant ins t i t ut ional bar r i ers 

of A l terna t ives  
Alt.  3 A l t .  4 
Low NA 
to 
Moderate 

Low Modera te 
to to 
Modera t e  Severe 

NA Severe 



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

ren t l y  p l ay a ro le  i n  mon i toring or enforc ing a s ta t e  c ode and moder a t e  
in tho s e  s t a t e s tha t p l a y  l i t t l e  o r  no ro l e .  

Co lumn 4 ind i c a t e s  the e ff ec t ivene s s  o f  e ach o f  the a l t erna t ives in 
mit igat ing the impac t s  of s t a t e and loca l c omp l ianc e  by a c ert i f ica t ion 
pro c e s s  or by e s t ab l ishing an AAP .  Genera l ly ,  A l terna t iv e s  2 and 3 are 
hi gh l y  e f fect ive for al l j u risd ic t ion s ,  wh i l e  A l t ernat ive s 1 and 4 are 
no t very e f fec t ive . Aga in, the var i a t ion in e f fec t ivene s s  r e f l e c t s  the 
fac t tha t the cond i t ion s and l ike l y  impac t s  in j u r i s d i c t ion s are no t 
u n i form. 

Co lumn 5 ind ic a t e s  the numb er of j ur i sd ic t ions th at are l ik e l y  t o  t ake 
variou s c ompl ianc e  pa th s in re spons e to each of the a l t erna t ive s .  Bo th 
A l terna t ives 2 and 3 are l ik e l y  to induc e c ompl ianc e by mos t  s t a t e  and 
loca l g overnme n t s ,  e i ther by a c e rt i f ic a t ion proces s or AAP 
e s tab l i shment . On the o th er h and , A l t erna t ive s 1 and 4 are l ik e l y  t o  
re su l t i n  far les s c ompl ianc e  b y  stat e and l oca l g overnment s .  

Co lumn 6 shows the o th er ins t itu t iona l  impa c t s  a t  the s t a t e  and l oc a l  
l eve l l ike l y  t o  resu l t from ei ther the a l t ernat ive s thems e l ve s  o r  from 
the s t a t e  and l oc a l  c ompl ianc e pa th s  b e ing t aken in re sponse t o  these  
a l t erna t ive s .  Thi s c o l umn shows tha t the e x i s t e nc e  o f  the  sanc t ion s ,  
or s t a t e  and l o c a l  g overnmen t  a c t ions t aken in re spo nse t o  s anc t ions , 
may resu l t  i n  nega t ive impac t s .  Und er A l t erna t ive 4 ,  the s e  impac t s  
c ou l d  b e  s ever e a nd c ou l d  j eopard ize c ompl ianc e w i th the imp l ementat ion 
pro gram. 

The l eve l o f  impac t s  i s  pr imari ly d ependent on the t ype o f  
imp l ementat ion pro gram ra ther tha n the l eve l o f  pene tra t io n .  I n  
suIIUnary , Al terna t ive 1 i s  l ike ly t o  l ead t o  o n l y  a l ow l eve l o f  
c ompl ianc e  by s t at e and loca l g overnment s ,  bu t i t  i s  a l s o  l ike l y  t o  
re su l t  i n  a very l ow l eve l o f  ins t i t u t iona l impa c t s  a t  the s t a t e  and 
loca l l eve l .  Wh i l e  A l t ernat ive 4 may induc e more s t a t e  or  l o c a l  
governments t o  c ompl y  w i th t h e  S t andard s ,  t h e  nega t ive ins t i t u t iona l 
impac t s  o f  thi s a l t erna t ive may affec t com p l ianc e .  A l t erna t ive s 2 and 
3 are l ikely  t o  induc e the h i gh e s t  l eve l s  o f  s t a t e  and l o c a l  
c om pl ianc e . Wh i l e  th e sanc t ions of A l t erna t ive 3 may u l t imat e l y  re su l t 
in the h i gh e s t  pene tra t i on, th at a l t erna t ive may h ave h i gher 
ins t i t u t iona l impac t s  at the s t at e and l oca l l eve l  s inc e i t  inc l ude s 
manda tory c ompl ianc e.  

3 . 5 . 1 . 3  IMPACTS ON BU I LDING INDUSTRY GROUP S 

The impac t o n  bu i ld ing indu s t ry groups  varie s for e ach a l t ernat iv e .  
Th eore t ic a l ly , t h e  l ea s t  number o f  impa c t s  o ccur w i th A l terna t ive 1 .  
However , the impac t s  may no t ac tua l l y b e  reduc e d ;  the y may s imply  b e  o f  
a d i f ferent na ture . Indiv i dual  b u i ld ing indu s t ry gro ups invo lved in 
the con s truc t io n  o f  Fed era l bu i l d i ngs tha t mu s t  comply or bu i ld i ngs 
d e s igned to mee t  the revi sed energy requ irement s of the MP S wou ld be 
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af fec t ed even by A l t erna t ive 1 .  Th i s  fra c t ion o f  the group wou l d  need 
to be re trained and informe d on ho w bu i ld i ng compl iance 
c ou l d  t ake p l ac e .  New spec i f ic a t ions for mat er i a l s  and sub sy s t ems might 
resu lt , po s s ib l y  requ iring manufac turers to c er t ify the c apab i l i t ie s  of 
ma t er i a l s  or to d eve lop n ew pro?uc ts or re des ign e xi s t ing one s .  

A l t ernat ive 2 ,  N o  Sanc t ion s-- I ncent ive s ,  wou l d  requ ire tha t a l arg er 
fra c t ion o f  the b u i ld ing i ndus try groups be invo lved in c omply ing w i th 
the S tand ard s .  The type o f  incent ive s provide d and how the y are ap p l ied 
wou l d  d e t erm ine the impa c t s o n  the b u i l d ing ind u s try groups . The 
imp l ementat ion too l s  d e s c ribe d und er A l t ernat ive 2 ,  i nc lud i ng manu a l s  
o f  re commended pra c t ic e  a nd a SE T,  wou l d  b e  t arg e t ed t o  d e s ign and 
con s t ruc t io n  pro fe s s iona l s .  Manual s o f  rec omme nde d  prac t ic e  woul d  
provide b u i ld ing p l ans and c omponent s y s t em d e s ign s  th a t  h ave b een 
ap prove d as being i n  c ompl ianc e wi th the S t and ard s .  De s i gn er s  and 
b u i lder s wou ld u s e the SE T to ev a luate  the energ y c onsump t i on o f  
bu i ld i ng vi a on e o f  the c ompu t er pro grams ( e . g .  D OE -2 ) de s i gned for 
th i s  purpo se.  

Under A l t erna t ive 2 ,  c ompl ianc e wou ld be  vo lunt ary for mos t b u i l d ing s .  
For b u i l d ings bu i l t for HUD and FmHA and MPS spec i f ic a t ion s ,  c omp l ianc e  
wou ld b e  require d .  Thu s ,  s ome d e s igner s and bui l der s wou l d  need t o  b e  
traine d .  I t  may a l s o  mean tha t i n  one me tropo l i tan area a d e s i gn 
and/ or b u i lder m igh t have s evera l t ypes  o f  c od e s  whi ch they wou ld b e  
requ ired t o  mee t .  

Und er Al t erna t ive 3 ,  Sanc t ions--Inc ent ive s ,  the impac t s  o f  l iab i l i t y  
a n d  some redes i gn d i sc u s s e d  i n  Chap t er 5 wou l d  ap p ly . However , many o f  
t h e  pro b l ems wou ld b e  re so lve d b ec au s e  a l l  c odes wou ld b e  e qu iva len t  to  
the S t and ard s ,  c re a t i ng cons i s tenc y  amo ng j urisd i c t ion s i n  whi ch the 
d e s i gner s and b u i lder s  wor k. Ad d i t iona l l y ,  the AAP wou ld b ene f i t  
des i gner s b y  a l lowi ng them a ma j or ro l e  i n  comp l y i ng wi th the 
S t andard s .  Th i s ,  o f  c our s e ,  wou l d  re su l t  in a po s i t ive e conomic impa c t  
t o  bo th d e s i gner s and bu i l d er s ,  becau s e  the add i t iona l t ime spent 
c omply ing w i th an e nergy c ode c ou l d  be re trieved through fees or the 
pric e of b u i ld ing con s truc t io n .  The maj or negat ive impac t s  i dent i f i e d  
w i th Al ternat ive 3 invo lve t h e  ini t ia l  peri od o f  c od e  adop t ion and 
l iab i l i ty .  Duri ng th e cod e  adop t io n  period , bu i ld i ng des i gns cou l d  b e  
on t h e  drawing b oard s and migh t have t o  b e  r e d e s igned t o  mee t  t h e  new 
cod e .  Thi s i s  a very co s t ly proc es s for the d e s i gn e r , and wou l d  resu l t  
i n  c ons tru c t ion d e l ays that  wou l d  adve r s e ly a f fec t b u i l d er s .  The i s sue 
of l iab i l i ty , d icu s se d  in Ch ap t er 5 ,  wou l d  be a conc ern und er 
Al t erna t ive 3 .  D OE 1 s  r e s earch on th i s  i s sue may d e f ine more c l e arly 
the impac t o n  des ign er s and b u i l d er s .  

The impa c t s  o n  b u i l d ing i ndus try groups und er A l t erna t ive 4� Sanc
t ion s--No Inc e nt ive s ,  inc lude the conc ern s d i sc u s sed in A l t ernat ive 3 .  
The s ame b ene f ic ia l  impa c t  wou ld o ccur w i th the provi s ion o f  imp l emen
t a t io n  t oo l s .  Bu i l d i ng requ ireme n t s  wou l d  b e  s imi l ar and cons i s tent 
b e tween l oc a l ized j ur i sd ic t ions , b ec au s e  a l l  the energy c odes a do p t e d  
wou l d  comply wi th the  S t and ard s .  Negat ive impac t s  wou l d  occur becau s e  
the a l t erna t ive makes n o  provi s ion f o r  i nc ent ive s .  W i thout  the inc en
t ive s o f  grant s and t e chnica l as s i s t anc e ,  there wou l d  b e  no me chani sms 
to he lp t r a in d es ign er s and b u i lder s .  
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3 . 5 . 2  COMPARISON OF S OC IOE CONOMI C  IMPACTS 

Th i s  s e c t ion c ompare s the impac t s  o f  the impl ementat ion a l t erna t ives on 
the Na t iona l economy , indu s t ry ,  emp loyment , consumer s and regiona l  econ
omie s .  As expl a ined in Se c t ion 3 . 3  there i s  insu f f i c i ent informat ion 
to e s t imat e w i th any d e gre e of c o nf idenc e  wha t  the pene tra t io n  rat e  o f  
the S t and ard s wou l d  b e  for a g iven impl ement at ion sc enar i o .  Thu s ,  for 
e ach a l t erna t ive we h ave e s t ima t e d  wha t  the impac t s  wou l d  be for a low 
and a h i gh penetra t ion rate in an a t t empt to b ound the po t en t i a l  
impac t s .  T h e  impac t s  f o r  e ach a l t ernat ive are summarized in thi s 
s ec t ion a nd d i scus sed in Ch ap t er 5 and i n  more d e t a i l  in Ap pend ix C .  

3 . 5 . 2 . l  NAT IONAL ECONO MI C  IMPACTS 

Tab l e  3- 1 1  s hows , for 19 85 and 19 90 , the e xpec ted range o f  ch ang e s  t o  
key macroeconomic variab l e s  und er the four d i f ferent a l t ernat ive s 
d e f ined i n  Se c t ion 3 . 2 . *  I t  's hou l d  b e  noted that  even under A l terna
t ive 3 ( Sanc t ion s-- Incent ive s ) , whi ch shou l d  e xh ib i t  the fa s t e s t  pene
tra t ion r a t e  o f  the S t andard s ,  the  l arg e s t  perc ent age ch ang e in any o f  
the ind ic a t or s  i s  sma l l  ( i . e . , l es s  than 0 . 1%) . The two exc e p t ions are 
in value o f  b u i l d ing c ons tru c t ion and b a l anc e of trad e .  Bu i l d ing c on
s t ruc t io n  i s  o f  cours e d irec t ly affected  by the S tand ard s .  Ba lanc e  o f  
trade h as a ba s e l ine value t h a t  i s  c l o s e  t o  z ero , thu s i t  does  no t 
requ ire s i gn i f icant l y  l a rg e change s t o  af fec t the p e rc entag e  chang e .  

3 . 5 . 2 . 1 . l  INDUSTRY 

The s ec tors o f  the economy who s e  pro duc t ion i s  mos t af fec t ed by the 
S t and ard s  are d i splayed in Tab l e  3- 12 . The pro j ec t e d  cha nge s are sum
mari zed i n  Ch ap t er 5 .  

3 . S . 2 . 1 . 2  EMPLOYMENT 

The S t andard s w i l l h ave a po s i t ive impa c t  on empl oyment in g ener a l  ( s ee 
Ch ap t er 5 ) . Employme nt in some indu s t rie s ,  no tab ly the e lec t ri c  u t i l i t y  

*Th i s  ana l y s i s  w a s  d one u s ing a no t ion Inpu t/Ou tpu t  Mo d e l  ( EXPLOR) . 
The c o e f f i c ie n t s  for thi s mode l had previou s l y b ee n  e s t ima t e d  u s i ng 
19 70  do l l ars . I t  was inap pro pr i a t e  t o  ch ange the y ear o f  the d o l lars  
becau s e  o f  the l a rg e  co s t  a nd i nc rea sed error invo l ve d  and we are 
pr imari ly i n t ere s t ed in  e s t ima t i ng c h anges in  ph y s i c a l  quant i t ies , n o t  
abso lut e do l l ar va l ue s .  
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TAB LE 3-11 : SUMMARY OF MACROECONOMIC IMPACTS (Dollar F igures are i n  M illions) 

Absolute and Percentage (\) Changes 
198S 

Economic Indicator Alterna t ive High Low 

Employment ( 1 , 000 jobs) 1 27 ( 0 . 02) 16 (0 . 01) 
2 8S ( 0 . 07) 27 ( 0 . 02)  
3 109 (0 . 09) 63 ( O . OS )  
4 109 ( o. 09) 27 ( 0 . 02)  

Employment Income 1 707 (0 . 02 )  436  ( 0 . 01) 
(Nomi nal dollars) 2 2316 ( 0 .  08) 707 ( o. 02) 

3 2996 (0 . 10) 1696 (0 . 06)  
4 2996 ( 0 . 10) 707 ( 0 . 02) 

Net Final Demand 1 39 0 
(GNP, $1 970) 2 801 ( 0. OS) 39 

3 1134 (0 . 07) SOl ( 0 . 03 )  
4 1134 ( o. 07) 39 

Household Expend iture 1 20 0 
( $1970) 2 170 ( 0 .  02) 20 

3 216 (0 . 02) 120 (0 . 01) 
4 216 ( 0 .  02) 20 

Danes tic Production 1 soo ( 0 . 01) soo (0 . 01) 
( $1970) 2 1 969 ( 0 .  06) soo ( 0. 01) 

3 2622 ( 0 . 08) 134S ( 0 . 04 )  
4 2622 ( o. 08) soo ( 0. 01) 

Building Construction 1 Sl8 ( 0 . SO)  132 (0 . 13 )  
( $1970) 2 126S ( 1 .  22) Sl8 ( O . SO) 

3 1S4 2 (1 .  49) 1031 ( 1 . 00)  
4 1S42 ( 1 . 49) Sl8 (0. SO) 

Trade Balance 1 374 ( 2 . 10)  76  ( 0 . 4 )  
(Nomi nal dollars) 2 497 ( 2. 80) 374 ( 2 . 10) 

3 S47 ( 3 . 00)  487  { 2 . 7 ) 
4 S47 ( 3 . 00) 374 ( 2 . 10) 

. .  - -···-·---·-· - - --·-·- - . -----··- -- · -----· · · · · - ·  

1990 
High Low 

38 ( 0 . 03 )  16 ( 0 . 01) 
88 ( 0 . 07) 38 (0. 03)  

119 ( 0 . 10) 71 (0 . 06) 
119 (0 . 10) 38 ( 0 . 03)  

1396 ( 0 . 03 ) S83 ( 0 . 01) 
3367 ( 0 . 08) 13 96 ( 0 . 03)  
4S76 (0 . 11) 2683 ( 0 . 06)  
4S76 ( 0 . 11) 13 96 ( 0 . 03)  

274 (6 . 01) 18 
1041 ( 0 . 0S) 274 ( 0 .  01) 
1S04 ( 0 . 07)  767 ( 0 . 04)  
1S04 ( 0. 07) 274 ( 0 . 01)  

so 0 
138 ( 0 . 01) so. 
192 ( 0 . 02)  107 ( 0 . 01) 
192 ( 0 . 02)  so 
6S4 ( 0 . 02)  0 

188S ( O .  OS) 6S4 ( 0 .  02) 
272S ( 0 . 07)  1394 ( 0 .  04)  
272S ( o .  07) 6S4 ( 0 . 02)  

642 ( 0 . 60)  91 ( 0 . 08)  
1334 ( 1.  24) 642 (0. 60) 
1708 (1. S8) 1133 ( l . OS )  
1708 ( 1. S8) 642 ( 0 . 60)  

llSO ( 47 . 70 )  80 ( 3 .  30)  
1860 ( 77 . 10) llSO _( 47 . 70) 
2168 (89 . 80) 1620 (67 . 10) 
2168 (89. 80) llSO ( 47. 70) 

------- ·- - - - - - ·  - - - - · · -



TAB LE 3-12 : CHANGES IN DOMESTIC PRODUCTION 

Mi ll ions o f  
1 985 

Sec tor Al ternative High Low 

Electric Util ities 1 -144 -34 
( SI C  49 1 ,  Part 493 ) 2 -243 -144 

3 -286 -23 9  
4 -286 -144 

Natural Gas 1 0 0 
( S IC  492 ,  Part 493)  2 0 0 

3 0 0 
4 0 0 

Building Cons truc tion 1 5 1 8  132  
( S IC--Parts of  15 , 2 1 265 5 1 8  

16  and 1 7 )  3 1 542 1031 
4 1 542 5 1 8  

Electric Appl iances 1 -21 6  -66 
( S IC 36 1 ,  3 62 )  2 -28 1  -216 

3 -283 -285 
4 -283 -216  

Distributive Trade 1 48 18  
( S I C  50 ,  52-59 )  2 1 69 48 

3 2 1 8  1 28 
4 218 48 

Services 1 1 72  87 
( SIC  60-6 1 )  2 437 1 72 

3 53 9 343 
4 53 9 1 72 

Rubber & Plas tic  1 222 226 
( S IC 30) 2 238 222 

3 247 231 
4 247 222 

Cement 1 1 7 1  141 
( S IC 324-32 9 )  2 240 1 71 

3 266 2 1 7  
4 266 1 71 

Log & Sawmill  1 89 82 
( S IC 24 1 ,  242 ) 2 1 1 8  89 

3 130 108 
4 1 30 89 

3 . 49 

1 9 70 Dol lars 
1 990 

High Low 

-292  -64 
-530 -292  
-61 4  -502 
-6 14 -29 2  

0 0 
0 0 
0 0 
0 0 

642 91 
1 335 642 
1 708 1 1 33  
1 708 642 

-230 -2 1 
-284 -230 
-290 -283 
-2 90 -230 

62 15  
1 53 62 
2 1 5  130 
215  62 

308 100 
603 308 
75 7 507 
757 308 

2 10  210  
223 210  
233 2 1 7  
233 210 

1 72 128  
236  1 72 
27 1  2 16  
27 1  1 72 

93 82 
1 20 93 
1 3 6  1 1 1  
1 36 93  



TABLE 3-13 : CHANGES IN EMPLOYMENT 

Change ( l z OOO Job s )  
1 985 1 990  

Sec tor Alternative High Low High Low 

Elec tric Uti l iti es 1 -2 - 1  -3 -1 
( SIC  49 1 ,  Part 493 ) 2 -3 -2 -6 -3 

3 -4 -3 -7 -6 
4 -4 -2 -4 -3 

Natural Gas 1 0 0 0 0 
( SI C  492 ,  Part 493 ) 2 0 0 0 0 

3 0 0 0 0 
4 0 0 0 0 

Building Cons truct i on 1 20 5 24 3 
( S IC--Parts of 15  

16 , and 1 7 )  2 48 20 50 24 
3 58 3 9  64 43 
4 58 20 64 24 

El ectric Appliances 1 -5 -2 -5 -1  
( SIC 361 , 362 ) 2 -7 -5 -6 -5 

3 -7 -7 -6 -6 
4 -7 -5 -6 -5 

D is tributive Trade 1 3 1 3 1 
( SIC 50 , 52-59 )  2 10  3 9 3 

3 13 8 12  7 
4 13  3 1 2  3 

Services 1 9 5 15 5 
( SIC 60-6 1 ) 2 23 9 30 1 5  

3 28  18  37  25 
4 28 9 37  1 5  

Rubber and Plas tic 1 4 4 4 4 
( S IC 30 ) 2 5 4 4 4 

3 5 5 4 4 
4 5 4 4 4 

Cement 1 5 4 4 3 
( SIC 324-329 )  2 6 5 6 4 

3 7 6 7 5 
4 7 5 7 4 

Log and Sawmill 1 2 2 2 2 
( SIC 241 , 242 )  2 3 2 3 2 

3 3 3 3 2 
4 3 2 3 2 
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s ec t or ,  w i l l fa l l  re l a t ive t o  the b as e l ine.  Th i s  does  not  mean that 
there w i l l be a l o s s  of j ob s  in thos e  s ec t or s .  Ra the r ,  it  shows a ra t e  
o f  growth o f  tho s e  s ec tors th at i s  s lo wer than i n  the b as e l ine environ
me nt . Tab l e  3- 13 shows impac t s  on employment by a l t ernat ive s for 1985 
and 1 9 90 for s e l ec t ed s ec tor s  of  the economy . 

3 . 5 . 2 . 1 . 3  INVE STMENT 

E l ec tr i c  and g a s  u t i l i t ies are the t wo s ec tors who s e  inve s tmen t  requ ire
me n t s  are mo s t  af fec t e d  by the S t and ard s  ( Tab l e  3- 14) . Bo th sec t or s  
have l ead t ime s o f  5 t o  1 0  y ears on inve s tment d ec is ions , s o  w e  show a 
de creas e in inve s tment measured from the base l in e  pro j ec t ion s  a l ready 
o c cur ring i n  19 80 ,  even though re duc t ions in the d emand for energy are 
neg l igib l e  in 1980 . 

The e l e c tr i c ap pl ianc e i ndus try a l so  requ ire s  l es s  inve s tment a s  the 
growth i n  ou t pu t  for tha t  sec t or de crease s .  Bu i ld i ng cons truc t ion pur
ch a s ed by c ommerc i a l  a nd re s ident i a l  s ec tors increases  b ecause o f  the 
requ irement s of the S t and ard s  and the increased economic ac t ivi t y  fo s
t er e d  by the S t andard s .  Tab l e  3- 14 give s a c ompari son o f  ch ang es i n  
inve s tme n t  requ ireme n t s  und er the four imp l eme nt a t io n  a l t ernat ive d i s
c u s sed e ar l ier for 19 85 a nd 19 90 . 

TABLE 3- 14 : CHANG E S  IN INVE STMENT REQUIREMENTS 

Change ( Mi l l ions o f  $ 1 9 7 0 )  
1985  1990  

S e c t o r  A l t ernat ive H igh L ow ·  H igh Low 

E l ec tr i c  U t i l i t ies 1 -6 29 - 1 6 9  -683  -3 0 
2 -86 3  -6 2 9  -8 7 8  -683 
3 -8 86 - 8 60 -9 1 7  -8 5 5  
4 -886 -62 9  -9 17  -683 

Na tura l Gas 1 -88  -88 -7 7 - 8 2  
2 -88 -8 8 -7 6 -7 7 
3 -8 8 -88 -7 5 -7 6 
3 -88 -88 - 7 5  -7 7 

E l ec tr i c Ap pl ianc e s  1 - 1 1  -3 - 10 0 
2 - 14 - 1 1  - 12 - 10 
3 - 14 - 14 - 12 - 12 
4 - 14 - 1 1  - 1 2  - 10 

Bu i ld ing Co nstru c t ion 1 6 2 1  17 5 745  1 19 
2 1387 6 2 1 1450 745  
3 1662  1 15 8  1820  12 52 
4 1662  6 2 1  1820 745 
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3 . 5 . 2 . 1 . 4  CONSUMER 

Impa c t s  on the c onsumer of imp l ement ing the S t andard s i nc lude ( 1 ) the 
chang e i n  the f ir s t  co s t  of c on s truc t io n ,  ( 2 )  the ne t pre sent value o f  
t h e  inve s tment i n  the S t andard s ,  ( 3 )  the e f f e c t  o f  c onsumer s '  re sponse 
to the S tand ard s  on prop ert y  va lue s and hou s i ng s t art s ,  and ( 4 )  the 
equ i ty imp l i c a t i ons o f  the S t and ard s .  A l l o f  the s e  impa c t s  are summar
ized in Ch ap t er 5 and d i sc u s s ed in d e t a i l in Append ix C .  

FIRST CO STS OF CONSTRUCT ION 

The S t and ard s are e xp e c t ed t o  i ncr e a s e  the f ir s t  c o s t s  o f  res iden t i a l  
and c ommerc ia l dwe l l i ngs b y  ap prox ima t e ly 2% , on the averag e .  This  
e s t ima t e  is  d i scus s ed in d e t a i l  in TS O No . 8,  E c onomic Ana lys i s  ( DOE 
197 9 c ) . Thi s impac t wi l l  no t vary by imp l ementat ion a l t erna t ive.  

NET PRESENT VALUE 

The n e t  present va lue ( NP V) o f  inve s tment s  in energy- c onserving improve
me n t s  requ ired by the S t and ard s  i s  great er than z ero for bo th the res i
d ent i a l  and c ommerc i a l  u s e s  examined , e xc e p t  for l ow- r i s e  apartment s ,  
a s sumi ng a 3 %  rea l d i scount rat e ,  i ncrea s i ng en ergy price s ,  and no t ax 
cred i t s .  Th i s  i s  d iscus sed in d e t a i l  i n  TSO N o .  8 ,  E c onomic Analys i s .  
Provi s ion o f  t ax cred i t s  wi l l  i ncreas e the NPV t o  the consumer i n  every 
c a s e .  

CONSUMER RE SPONSE 

Th i s  s e c t ion b ri e fly summari z e s  how c onsumer re sponse to the S t andard s ,  
a s  re f l e c t e d  i n  the re s ident ia l hou s i ng marke t ,  may d i f f er amo ng the 
four a l t erna t ive s .  Two re s ident i a l  hous ing mar ket var i ab l e s  were ana
lyze d :  propert y value s and hou s i ng s t art s .  A comp l e t e  de scrip t ion o f  
c onsumer re sponse t o  t h e  S t andard s i s  pr e sented in Ap pend ix C .  · 

The impac t s  report e d  i n  thi s s ec t ion are based on an ec onome t ri c  ana l y
s i s that u sed the b e s t  and mo s t  recent ly ava i l ab l e  d a t a  ( 1 9 7 3- 19 7 6 data  
by  S tand ard Me t ro po l i tan S t a t i s t ical  Areas- -SM SA) . It  is  impo rtant t o  
no t e  th a t  c onsumer b eh avi or may have ch ang ed s inc e th a t  t ime a s  h i gher 
fue l  pri c e s  cau s e  co nsumer s to focu s on the tradeof f b e tween u s ing 
energy- e f f ic ient c ap i ta l  or more energy .  

Re su l t s  from the ana l y s i s  ind ic a t e  tha t SMSA s  can b e  groupe d into two 
b ro ad c a t e gor i es :  ( 1 ) SMSA s where c onsumer s d emonstra t ed a· w i l l ingn e s s  
t o  pay on average $550 for a 3 0 %  improvement i n  hous i ng en ergy e f f i
c i enc y , and ( 2 )  S MSA s wh ere c onsumers on averag e d id no t d emon s t r a t e  a 
wi l l i ngnes s t o  pay for hou s i ng energy e f f ic i enc y .  

o Al t erna t ive 1 ,  No Sanc t ions--No Inc ent ive s  

The expe c t e d  pene trat ion rat e for A l t ernat ive 1 ,  N o  Sanc t ions--No 
Inc ent ive s ,  is sma l l er th an fot:-..t.he.. o ther three a l t ernat ive s .  
There f ore , the impac t s  o f  the S t and ard s o n  hou s i ng st art s and prop e rty 
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value s a re sma l l er for A l t erna t ive 1 than for the o ther th re e 
a l t erna t ive s .  

A wor s t  c a s e  sc enari o  wou l d  have t h e  fo l lowing short  run impa c t s .  In 
l oc a l i t i e s  where a n  equ iva lent bu i l d i ng code is adop t e d  and wh ere con
sumer s are w i l l ing to pay for energy e f f ic ienc y ,  hou s ing s t ar t s  c ou ld 
decrease by a s  mu ch a s  0 . 9 % t o  1 . 4% .  New hou se s may b e  priced a t  a 
d i sc ount b e low the 2% f ir s t  c o s t  incre a s e  in order t o  s e l l .  The pr ice 
of  o l d er home s that  d o  no t comply w i th the S t and ard s wou l d  increas e du e 
t o  i ncrea sed d emand . In l oc a l i t ie s  that  have ado p t ed an e qu iv a l ent 
energ y  c od e  and where c onsumer s are no t wi l l i ng to pay for energy e f f i
c ienc y ,  hous ing s t art s c ou l d  decrease by a s  much a s  1 . 8  t o  2 . 8% in the 
short ru n. The pric e of new hou s e s wou l d  be d i sc ounted b e low the 2% 
f ir s t  c o s t  inc r e a s e .  

However , b ecause t h e  shor t-run pene tra t ion r a t e  a s soc iated w i th th i s  
a l t erna t ive i s  expect ed t o  b e  re l a t ive l y  l o w ,  re l a t ive l y  few area s wi l l  
have a do p ted an e qu iv a l en t  c od e .  Many c onsumers w i l l  probab ly b e  ab l e  
t o  choo s e  from amo ng th re e type s o f  hou s i ng in the ir loca l are a :  1 )  
o l der houses which may o r  may n o t  b e  energ y  e f f ic i ent , 2 )  new hou s e s  
tha t comply wi th t h e  S tand a rd s ,  and 3 )  new house s tha t d o  no t c omp l y . 
I f  a re l a t ive ly l ow perc ent age o f  new hou s e s  are i n  c ompl ianc e ,  then 
the impac t of the S tand ard s on hous i ng s t a r t s  is expec t e d  to be c l o s e  
t o  z ero . In add i t ion, o n l y  s l i gh t  d i s c ount ing b e low the 2% f ir s t  c o s t  
i ncreas e o f  hou s e s  tha t  comp ly wi th the Stand a rd s  wou l d  b e  expec t ed .  
The s e  short-run pro j ec t ions ap p l y  t o  b o th l oc a l i t ie s  ( i . e ,  w i l l ing t o  
pay and no t wi l l i ng t o  pay for energ y-e f fic ienc y ) . 

The s e  s hort-run impa c t s  r e f l ec t ,  i n  part , imper f e c t  c onsumer informat ion 
on the va l u e  of the improve d hou s i ng energy e f f ic i e nc y  induced by the 
S t andard s .  I n  the l ong ru n und er A l t ernat ive 1 ,  a s  und er a l l  the a l t er
na t ive s ,  i nf o rma t io n  on the ac tua l value o f  the S t and ard s wou l d  c irc u
l a t e  among c onsumer s ,  and c onsumer s wou l d  b e  expec t ed t o  b ecome mor e 
informed abou t the b ene f i t s  o f  the S t and ard s .  Und er this long run se e-

. nario th e pr i c e  o f  hous ing that c ompl ies w i th the S t andard s wou l d  
increas e b y  ap prox ima t e ly 2% . Hous i ng s t art s woul d  inc rease s l i ght ly 
a s  a re su l t  o f  the S t andard s .  

o A l t erna t ive 2 ,  No Sanc t ions-- Inc ent ive s 

The key d i f ferenc e b e tween Al t erna t ive 2 ,  No Sanc t ions-- Incent ive s ,  and 
A l t ernat ive 1 ,  No Sanc t ion s--No Incent ive s ,  i s  the presenc e  o f  
inc en t ive s .  Two po t ent i a l  inc en t ive s ,  t ax cre d i t s  and a pub l ic infor
ma t io n  pro gram t o  provid e informa t ion on the va lue o f  hou s i ng energy 
e f f ic i enc y , are examine d .  Tax cre d i t s  are not d i scussed i n . the Ac t 
and , there fore , l e g i s l a t ive ac t ion wou l d  b e  requ ire d  be fore a t ax c red i t  
pro gram c ou ld b e  impl emen t ed . Neverthe l e s s , a t ax credit  program has 
been ana lyzed bec aus e  i t  i s  a po s s ib i l i ty . 

For the pur p o s e s  o f  th i s  d i s c us s ion , a t ax cre d i t  i s  d e f ined a s  a pay
me nt , equa l t o  the inc reas e  i n  hou s i ng c ap t ia l c o s t  du e t o  the S tan
dard s ,  th rough the t ax s y s t em t o  c onsumer s o f  new hou s ing in c ompl i anc e 
wi th the St and a rd s .  
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Fi rst , consi der an implementation program that includes tax credits and 
no publ ic informati on program. In local i ties that have an equivalent 
energy code and consumers wil ling to pay for energy-e ffici ency , the 
firs t cos t  of housing that compl ies with the S tandards would be expected 
to increase by more than 2% in the short run . This would resul t from 
increased demand for housing that compl ies wi th the S tandards . Housing 
s tarts in these localities would be expec ted to increase between 0 . 9% 
to 1 . 4% in  the short run . In local ities that have an equivalent energy 
code and consumers not willing to pay for energy e fficiency , the fi rst 
cos t  of  housing complying wi th the S tandards would be expected to 
increase by 2% . Housing starts would not change in the short run . 

I f  tax credits  are used to encourage impl ementat i on of  the S tandards , a 
relatively high penetration rate is expec ted . This would encourage 
many local jurisdictions to adopt an equivalent code . In the short 
run ,  areas that have not adopted an equivalent code and , therefore 
have les s than 100% compliance , should see a greater increase in the 
value of those houses that do com.ply and a greater decrease in the value 
of  those  houses that do not comply . Impacts on housing s tarts  would be 
approximately the s ame ;  thus , it would be expec ted that the area would 
move quickly toward ful l  compliance . In the l ong run housing s tarts 
could increase by as much as 1 . 8% to 2. 8% and housing prices would be  
expected to  increase by approximately 2% . 

Second , consider an implementation program that includes an effec tive 
publ ic informati on program and no tax credits . An effective pub l ic 
information program is defined as one that educates consumers on the 
impact of the S tandards on a building ' s  l ife-cycle  cos t .  

For localiti es that have adopted an equivalent code , the fi rst cost of 
housing that compl ies wi th the S tandards would increase by approximately 
2% and housing starts would be expected to increase s l i ghtly in both 
the short run and long run . In areas wi th less  than ful l compl iance 
the pri ce of housing that com.plies with the S tandards might be bid up 
by more than 2% in the short run . Al so , short-run hous ing start s  might 
be  s lightly greater than described above . The locality would be 
expected to move toward ful l  compl iance . 

Third , consi der an implementation program that includes b oth a tax cre
dit and publ ic information programs . For local ities wi th an equivalent 
code , property values of housing that complies with the Standards are 
expected to increase by more than 2% in the short run and by approxi
mately 2% in the l ong ru�Housing starts in both the short and long 
run would increase by as much as 1 . 8% to 2 . 8% .  In the short run , in 
areas with le ss than full compliance , the price of  housing in compli ance 
with the S tandards might  be bid higher and housing s tarts  migh t  increase 
by more than 1. 8% to 2. 8% .  As a resul t ,  full compliance would be 
expected on the long run . 
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o Al ternative 3 ,  Sanc tions--Incentives 

The penetrati on rate of Al ternative 3 ,  Sanctions--Incentives , i s  
expec ted to be  higher than the penetration rate of the other al terna
tives . The expected impacts of Alternative 3 on housing firs t cos t  and 
housing starts are s imil ar to the impac ts des cribed for Al ternative 2 
wi th the excepti on o f  the small  differences  caused by the s l ightly 
higher penetration rate . 

o Al ternative 4 ,  Sanctions--No Incentives  

The key d ifference between Al ternative 4 and Al ternative l is the pre
sence of sancti ons in Alternative 4, which wil l  lead to a higher pene
tration rate . Impac ts f or individual areas under this al ternative 
should be simi l ar to those  discussed under Alternat ive 1 ,  No Sanctions -
No Incentives . The d ifference is that the cumulative e ffect under 
Al ternative 4 wil l  be greater because of the higher rate of compliance . 

The total short-run impact under Al ternative 4 is expec ted to be no 
worse than a 1%  decrease in housing s tarts  in local ities wi th consumers 
wil l ing to pay for improved energy-e fficiency and no worse than a 2% 
decrease in housing s tarts  in local ities with consumers unwi l l ing to 
pay . 

New housing that compl ies wi th the S tandards would be discounted be low 
the 2% price increase in the s hort run . In the l ong run , a s light 
increase in housing starts  and a 2% increase in housing prices would be 
expected . 

Tabl e  3-15 summarizes the short-run impacts of the various implementa
tion al ternatives on housing starts and property values . In the l ong 
run , the firs t cos t  of housing that compl ies with the S tandards wil l  
rise by approximately 2% . Without incentives , housing starts will 
increase s l ightly .  With tax credits housing s tarts  wil l  increase by 
from 1 . 8% to 2 . 8% . These impac ts are pres ented with l imi tations . 
Firs t ,  inferences were made about nationwide impacts from data on only  
11  metropolitan areas . While these ci ties were chos en with geographi
cal , cl imatic , economic ,  and social variat i on in mind , the representive
ness of the sample was not tes ted statis tically . Second , conclusions 
were reached on impacts expected in the 1 980s based on 1 973-1976  data .  
As a resul t , the impac ts presented could change with more recent infor
mati on and as informat ion for more cities becomes availabl e .  In gen
eral , one would expect that the bias in these resul ts overemphasizes 
negative short-term impacts . Arguably ,  increases in the price of 
energy have al so increas ed the economic incentives for consumers to 
evaluate housing cos ts on a l ife-cyc le  basi s . Pos s ible  increases in 
the energy-e fficiency of houses in recent years would al so tend to 
reduce negative impacts presented here for the short run . 

EQUITY IMPLICATIONS 

Equity impacts of the S tandards would l argely  be determined by three 
fac tors : 1 )  variation in rates of dis count for future expenditures 
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TABLE 3 -1 5 : SUMMARY OF SHORT-RUN IMPACTS OF THE STANDARDS ON HOUS ING STARTS AND PROPERTY VALUES BY 
IMPLEMENTATION ALTERNATIVE 

Impl ementation 
Al ternat ive 

No Sanc tions , 
No Incentives 

No Incent ives  
Incent ives  (b ) 

S anc tions , 
Incent ive s (b ) 

S anc tions , 
No Incent ives  

Res ident ia l 
Pene tration Ra te 
Range for 1 982 and 
2000 

15 to  50% ( 1 982 ) 
1 5  to 66 . 5% ( 2000 ) 

50 to 60% ( 1 982 ) 
66 . 5  to 95% ( 2000 ) 

60 to 66 . 5% ( 1 982 )  
90 to  1 00% ( 2000 ) 

50  to 66 . 5% ( 1 982 )  
66 . 5  to 1 00% ( 2000 ) 

Expec ted Impac ts o f  the 
Standards on Hous ing Starts a 
SMAS s "Wi l ling to SMASs "Not Wi l-
Pay" for Energy l ing to Pay"  for 
E ffic iency Energy E ffic iency 

Lit t le change 
expec ted if  pene
trat ion rate is 
l ow 

S l ight increase 

S l ight inc rease 

At most a 
1%  decrease 

Little  change 
expec ted if 
penet rat ion rate 
is l ow 

s 1 igh t increase 

s l ight increase 

At most a 
2% decrease 

Expec ted Impac ts o f  the 
Standards on Property 
Va lue s 

New houses that comply 
with the Standards 
increase in va lue by 2% 

New houses that comply 
with the Standards 
inc rease in value by 2% 
New houses that comply 
wi th the S tandards 
increase in va lue by 2% 
New houses that do 
not comply wi th S tandards 

increase in va lue 
O l der houses inc rease in 
va lue 
New houses that comply 
may be priced at a 
d is count 

aHou sing start impacts  were ca lculated as suming a 2% increase in the firs t cos t  of hous ing complying with 
the S tandards . 
bincent ives  are assumed to inc lude a publ ic educat ion program on ly . 



b e tween c onsumers o f  d if fere n t  i nc ome c l a s s e s , 2 )  t yp ic a l  l end ing prac
t ic e s  o f  f inanc ia l ins t i tut ion s ,  and 3 )  the type s o f  i ncent ive s ad o p t ed 
for the imp l ementat ion pro gram a l t erna t ive s .  Vari at ion i n  rat e s  o f  
d i scount wi l l  b e  con s id ered f ir s t .  The equ i t y  imp l ic a t ions o f  this 
fac tor is the s ame for a l l f our a l t ernat ive s .  

The impac t o f  the S t and ard s o n  ind ividua l c onsumer s wil l vary d irec t ly 
w i th th e ir r a t e  o f  d i sc ount for fu ture expend i ture s ,  wh ich in prac t ice 
is  d i f f erent for d i f f erent groups of  consumer s .  The d i scount ra t e  
re f l ec t s  t h e  ra t e  a t  whi ch c onsumers w i l l trade pre sent inc ome for 
fu t ure inc ome . 

Work h a s  b een c onduc t ed that ind ic a t e s  c onsumer d isc ount ra t e s  may vary 
invers e l y  wi th i nc ome gro up ( Hau sman 197 9 ) . Thi s imp l ie s  tha t lower 
inc ome groups w i l l  not d er ive as many b enef i t s  from the S t andard s a s  
hi gher i nc ome gro u p s .  

The s econd equ i t y  impa c t  o f  impl emen t ing the S t andard s c onc erns l end ing 
ins t i t u t ions a nd the ir mort gage prac t ice s .  Ana l y s i s  ind ic a t e s  tha t 
s ome c on sumer s are w i l l ing t o  pay for a s ign i f ic ant perc ent age o f  the 
S t and a rd s-mand a t ed improvement s .  On thi s b a s i s  i t  can be conc luded 
th a t  s ome c onsumer s do c ons ider b u i l d ing l i fe- c yc l e c o s t s , and are 
there f o re l ike l y  t o  see no chang e ,  or mayb e even a de creas e ,  in 
l i fe-c yc l e c os t s  due to the S t andard s .  However , i t  is not c l ear 
whe ther lend i ng ins t itut ion s wil l a l s o  see the d ec l ine i n  l i f e-cyc l e  
c o s t s  o r  whe ther they w i l l c ont inue t o  make mor t gage d ec i s ions o n  the 
ba s i s  of f ir s t  c o s t s .  I f  they cont inu e  e x i s t ing proc edure s ,  then 
ind iv i dua l s  who fa l l  on the b ord er l ine o f  cre d i t  worth ine s s  ( t yp i c a l ly , 
ind ividual s  i n  lower inc ome gro u p s )  are l ike l y  t o  b e  priced ou t o f  the 
marke t .  I t  h a s  n o t  y et b een e s t imat ed how many p e o p l e  th i s  may af fec t ,  
bu t the numb er appear s t o  b e  sma l l b a sed o n  current ana lys i s . The 
appl icab i l i ty o f  th i s  s ec ond equ i ty impa c t  to the a l t erna t ive s d epend s 
o n  the pene trat ion rat e o f  the a l t ernat ive . The great er the 
p ene tra t ion r a t e ,  the gre a t er the probab i l i ty o f  pr i c ing ind ivi du a l s  
ou t o f  the new hou s ing market , a s sumi ng no mi t i ga t i ng inc ent ive s .  

Th e d eve l o pment and a p p l ica t ion o f  any t ype o f  inc ent ive requ ire s that 
fund s b e  d e rive d from one of th re e source s :  1 )  ex i s t ing pro grams , 2 )  
increased t ax revenu e s ,  or 3 )  d e f ic i t  f inanc ing . Ob t a ining funds from 
any of the s e  source s wou l d  cau s e  an inc ome tran s f e r .  Wi th t ax cred i t s  
the inc ome wou l d  t ransf er t o  purch asers o f  h ome s that c omp l y  w i th the 
s t and ard s .  Grant s and t e chnica l a s s i s tanc e  wou l d  c au s e  a tran s f er t o  
l oc a l  government s ,  b u ilders  and d e s igner s .  Some inc ent ive s ,  s uch a s  
t ax cred i t s  o r  a pub l i c  informat ion program , have the po tent ia l t o  
ensure th at n o  c onsumer wou ld b e  pr i c ed o u t  o f  the new hou s ing mar ke t 
a s  a re su l t  o f  the S t and ard s .  The equ i t y  impac t s  re l a ted to  incent ive s 
are a p p l icab l e  onl y t o  Al t ernat ive 2 ,  No Sanc t ions--Inc ent ive s ,  and 
A l t ernat ive 3 ,  Sanc t ion s-- I nc e nt ive s .  
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3 . 5 . 2 . 2  REG IONAL E CONOMI C IMPACTS 

Th i s  s ec t ion pre s en t s  the re g ional e conomic impac t s  o f  the S t andard s on 
earnings and employme nt for the four impleme nt a t ion a l t ernat ive s .  
Be cau s e  o f  the me thodo logy u s ed , the perc en t age ch ang e i n  e arnings and 
employme nt i s  a lways equa l .  I n  gen era l ,  the reg iona l impac t o n  earnings 
and empl oyment is e xtr eme ly sma l l ,  po s i t ive and var i e s  very l i t t l e  by 
reg io n . *  

The impa c t  o f  the S t andard s o n  reg ions var i e s  o n l y  s l igh t ly by a l t erna
t ive.  The impac t s  o f  the S tand ard s o n  1 1  s e l ec te d  Bureau o f  Economic 
Analys is ( BEA) re gions for thre e  
pene tr a t i on r a t e s ,  20% , 60% and 100% , are s hown in Tab l e  3- 16 . Th e 
impac t s  cha ng e  very l i t t l e  a s  pene tra t ion rat e increas e s .  Tab l e  3- 17  
shows t h e  regional impac t o f  an imp l emen tat ion pro gram th a t  inc ludes a 
100% t ax cred i t  ( on e  tha t re turn s  t o  the consumer any hou s i ng f ir s t  
c o s t  increase c au s ed b y  t h e  S t andard s ) . The intro duc t ion o f  a 100% t ax 
cred i t  h a s  l i t t l e  impac t o n  reg iona l earnings a nd emp loyment . 

3 . 5 . 3  COMPARI S ON OF PHYSI CAL E NVIRONME NT IMPACTS 

Thi s s ec t ion present s a comparison of the phys ica l impac t s  whi ch may 
re su l t  from the four impl emen t a t ion a l t ernat ive s .  Th e impac t o f  e ach 
a l t erna t ive i s  d e t ermined by u s i ng the pene tra t io n  ra t e s  ( the rang e)  
a s s ign ed t o  e ach , as  d i scussed in S e c t ion 3 . 3 .  The s ec t ion inc ludes a 
comparison o f  bo th energ y  and natura l env ironme n t s .  

3 . 5 . 3 . 1 ENERGY 

D i r e c t  energy s avings a s  e s t ima ted in the ORNL energy d emand mod e l s  are 
shown by fue l type and a l t ernat ive in Tab l e  3- 18 . The energy savings 
re l a t e  to the h i gh and l ow pene trat ion r a t e s  a ss igned t o  each a l t erna
t iv e .  The tab l e  provide s a compari son o f  the e s t ima ted rang e  o f  energy 
s avings for e ach a l t erna t ive . A l t ernat ive 1 prov i des the l owe s t  e nergy 
savings amo ng al l four a l t erna t ive s and wi thin the th re e fu� l type s .  
Al t ernat ive 3 i s  pro j ec t ed t o  provide the h i ghe s t  savings . The h i gh 
and low savings are s imi l ar for Al t ernat ive s 2 and 4 .  The d i f f erenc e  

��he e f fect  o f  the St andard s o n  emp l oyment i n  l oca l e s  th a t  produce 
cons truc t ion mat erial s use d for i nc reas i ng hou s i ng energy- e f f ic iency 
was not ana lyz ed b ec au s e  the re g iona l impa c t  of such ch ang e s  i s  
b e l i eve d t o  b e  sma l l .  Loc a le s  where produc t io n  o f  energy- e f f ic ient 
ma ter i a l s  is c onc entra ted are s hown in F i gure s 5- 1 th rough 5-3 . 
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TABLE 3 -16 : PERCENT CHANGE IN EARNINGS AND EMPLOYMENT FOR 20% , 60% and 100% PENETRATION RATES 
ASSUMING NO INCENTIVES 

20% Penetrat ion Rate 
BEA Region 1980 1985 1990 

14 New Yor k ,  NY 0 . 01 0 . 02 0 . 02 
52 Huntington-Ashland , WV 0 0 0 . 01 
60 Ind i anapolis,  IN 0 0 0 . 01 
67 Youngstown , OH -0 . 01 0 0. 01 
97 Far go-Moorehead , ND 0 0 . 02 0 . 02 

111 Kansas C ity, MO 0 0 0 
12 8 K illeen-Temple ,  TX 0 0 . 01 0. 01 
147 Color ado , Spr ings , CO 0 0 0. 01 
1 56 Ya k ima , WA 0 0 . 01 0 . 01 
162 Phoen ix,  AZ 0. 01 0 . 01 0 . 01 
171 S an Franc isco , CA 0 0 . 01 0 . 01 

Aver age 0 0 . 01 0 . 01 

60% Penetrat ion Rate 100% Penetrat ion Rate 
1980 1985 

0 . 02 0 . 0 5 
0 0 . 01 
0 0 . 02 

-0 . 02 0 
0 0 . 05 
0 0 . 01 
0 0 . 04 
0 0 
0 0 . 04 
0 0 . 03 
0 . 01 0 . 02 

0 0 . 02 

1990 1980 

0 . 07 0 . 03 
0 . 04 0 
0. 02 0 
0 . 02 -0 . 03 
0 . 0 5 0 
0 . 01 0 
0 . 03 0 
0 . 02 0 
0 . 04 0 
0 . 04 0 . 03 
0 . 02 0 . 01 

0 . 03 0 

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

1985  1990  

0 . 09 0 . 12 
0 . 02 0 . 07 
0 . 02 0 . 03 
0 0 . 03 
0 . 08 0 . 08 
0 . 02 0 . 02 
0 . 06 0 . 0 5 
0 0 . 04 
0 . 06 0 . 06 
0 . 0 5 0 . 06 
0 . 03 0 . 04 

0 . 04 0 . 0 5 

- ---· - ---- - - - - -- - --- - -- ·- -·· 
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TABLE 3 -17 : PERCENT CHANGE IN EARN INGS AND F.MPLOYMENT FOR 20% , 60% and 100% PENETRATION RATES 

WITH 100% TAX CRED IT 

BEA Reg ion 

14 New Yor k ,  NY 
52 Hunt ington-Ashland,  WV 
60 Indi anapolis , IN 
67 Youngstown , OH 
97 Far go-Moorehead, ND 

111 Kansas C ity , MO 
128 K i lleen-Temple , TX 
147 Color ado Spr ings , CO 
156 Ya k ima , WA 
162 Phoen ix, AR 
171 S an Franc isco ,  CA 

Aver age 

20% Penetration Rate 
1980 

0 . 03 
0 . 04 
0 . 02 
0 . 01 
0 . 02 
0 . 02 
0 . 02 
0 . 02 
0 . 02 
0 . 03 
0 . 03 

0 . 02 

1985 1990 

0 . 03 0 . 03 
0 . 03 0 . 02 
0 . 02 0 . 01 
0 . 01 0 . 01 
0 . 02 0 . 03 
0 . 02 0 . 01 
0 . 02 0 . 02 
0 . 02 0 . 01 
0 . 02 0 . 02 
0 . 03 0 . 02 
0. 02 0 . 02 

0 . 02 0 . 02 

-- - - ·--- - - · ·  

60% Penetration Rate 100% Pene trat ion Rate 
1980 1985 1990 1980 1985 1990 

0 . 08 0 . 09 0 . 10 0 . 13 0 . 15 0 . 16 
0 . 11 0 . 00 0 . 07 0 . 19 0 . 14 0 . 12 
0 . 07 0 . 05 0 . 04 0 . 11 0 . 09 0 . 07 
0 . 04 0 . 04 0 . 03 0 . 06 0 . 0 6 0 . 0 5 
0 . 05 0 . 10 0 . 00 0 . 00 0. 08 0 . 1 6 
0 . 07 0 . 05 0 . 04 0 . 12 0 . 09 0 . 0 7 
0 . 07 0 . 0 7 0 . 01 0 . 12 0 . 11 0 . 11 
0 . 0 5 0 . 0 5 0 . 02 0 . 09 0 . 04 0 . 04 
0 . 0 7 0 . 07 0 . 07 0 . 12 0 . 12 0 . 12 
0 . 09 0 . 00 0 . 07 0 . 15 0 . 14 0 . 11 
0 . 00 0 . 06 0 . 05 0 . 13 0 . 10 0 . 00  

0 . 07 0 . 07 0 . 06 0 . 12 0 . 11 0 . 10 

--- - . ·- - - ··· - - · · · 



b e tween A l t ernat ive s 2 and 4 i s  th a t  Al ternat ive 4 i s  a s sumed , b as e d  on 
the ins t i t u t iona l ana lys i s ,  t o  have a s l i ght ly hi gher ini t ia l  impac t 
and t o  provide h i gher e nergy s avings over the l ong t erm . 

Ne t energ y  saving s ,  whi ch accounts for al l en erg y  embod ied i n  C ons erva
t ion ma t er i a l s  and o ther e nergy c onsumed that  is trac eab l e  t o  the S t an
d a rd s ,  i s  about 9 0 %  o f  thes e d irec t ene rgy e s t ima t e s .  

3 . 5 . 3 . 2  NATURAL E NVIRONME NT 

The ana ly s i s  o f  impa c t s  on the natur a l  e nviro nment i s  a l s o  b as ed on the 
pene trat io n rate s as sume d for e a ch a l t erna t ive . I t  is important to 
no t e  th a t , o n  b a l anc e ,  wha tever l eve l o f  pene tra t ion re su l t s  from the 
imp l ementat ion of the  S t and a rd s ,  bene f i c ia l impac t s  o n  ma n ' s  phy s i c a l  
enviro nment o ccur b ecause emi s s ions and energy u s e  are reduced . Fur
thermo r e ,  the fa s t er and mo re comp l e t e  the re su l t i ng pene tra t io n ,  the 
gr e a t er the b ene f ic ial impac t .  Local  increases  in emi s s ions d ue t o  
loca l ized manu fac t ure o f  energ y  cons ervi ng ma t erial s are ana lysed i n  
Se c 5 . 3 . 3 .  Based o n  the b ound ing sc enar io s ,  a c ompari son o f  th e 
impac t s  o n  ma n ' s  phy s ica l environment i s  sununarized in Tab l e  3- 19 . 
Th i s  provides i nf ormat ion for the d ec i s ionmaker t o  weigh the s e  
bene f i c ia l impac t s  again s t  the negat ive impac t s  o n  ma n ' s  environment . 

A l t erna t ive 1 ,  No Sanc t ions--No Inc ent ive s ,  i s  pro j ec t ed t o  re su l t  in 
the sma l l e s t reduc t i on s i n  energy use and po l lutant emi s s ion s .  Thi s i s  
t h e  c a s e  b ecause A l t erna t ive 1 g ive s the l owe s t  pro j ec t ed penetrat ion. 
There fore , sma l l er amount s of energ y  s aving ma t e ri al s are produced and 

TABLE 3- 18 : E NERGY SAVINGS ( i n Quad s)  

1985  1 9 9 0  
Energy Type A l t erna t ive H i gh L ow H igh L ow 

E l ec tr i c ity 1 0 . 100 0 . 0 2 7  0 . 206  0 . 0485 
2 0 . 184 0 . 100 0 . 39 0  0 . 20 6 0  
3 0 . 220  0 . 1 7 4  0 . 4 5 5  0 . 3 640 
4 0 . 220  0 .  100 0 . 45 5  0 . 2060  

Oi l & Other 1 0 . 0 21 0 . 0 045 0 . 044 0 . 0041 
2 0 . 040 0.  0 2 10 0 . 08 6  0 . 0440 
3 0 . 0 50 0 . 0 300 0 . 1 0 7  0 . 0 6 5 0  
4 0 . 0 5 0  0 . 0 2 10 0 . 10 7 0 . 0440 

Na tur a l  Ga s 1 0 . 041 0 . 0085  0 . 0 9 2  0 . 0 1 6 7  
2 0 . 0 7 0  0 .  0 4 10 0 . 140 0 . 09 2 0  
3 0 . 0 80 0 . 0 600 0 . 1 5 8  0 .  1 3  30 
4 0 . 080 0 . 0 4 10 0 .  15 8 0 .  0 9 20 
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smal ler savings in energy accrue . The increased emissions as sociated 
with building material manufacture are smallest  for this al ternative as 
are the reduced emis s i ons because of reduced fue l use . The net resul t 
is that the emission reduc tions are smallest  for Al ternative 1 .  The 
range of  impacts for this al ternative is given in Table  3-1 9 .  The 
i�pacts correspond to penetration rates ranging between P4 and P5 ,  
with the expected rate closest  to P5 • 

The greatest beneficial impac ts are proj ected to accrue for Al terna
tive 3 ,  which provides  both sanctions and incentives . Alternative 3 
shows the greatest beneficial impac ts because it  al so provides for the 
greates t  coverage of  al l new cons truction .  Thus the reduction in 
energy use and consequent reduc tion in emis si ons are greatest  for 
Alternative 3 .  Thus Al ternative 3 would resul t in greater and fas ter 
penetration ( and greater bene ficial impac ts ) than Al ternative 4 ,  which 
provides  sancti ons but no incent ives . The magnitude of these  increased 
bene ficial impac ts would depend on the nature and e ffec tiveness of the 
incentives . 

Al ternative 2 ,  No Sanctions--Incentives , and Alternative 4 ,  Sanctions-
No Incentives , would resul t in greater bene ficial impac ts on man ' s  
physical  environment than Alternative 1 and fewer than Al ternative 3 .  
The impac ts o f  Al ternative 2 depend on the nature and e ffec tiveness of 
the Federal incentives  empl oyed . The range of impacts proj ected for 
Al ternatives 2 and 4 overlaps to a l arge extent because the extent of  
penetration .  The expected penetration ( and consequent beneficial 
impact ) o f  Al ternative 4 is greater than that o f  Al ternative 2 .  
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TABLE 3 -1 9 :  COMPARISON OF THE P HYS ICAL IMPACTS OF THE FOUR ALTE RNATIVES 

Bound ing 
P ene t ra t i on 

A l te rna t ive Scena r io s  

1 .  No San c t i on s - High - Ps 
No Incent ive s  Low - P4 

2 .  No Sanc t i ons - High - P2 
Incent ive s  Low - P4 

3 .  San c t i ons - High - P 1 
Inc e nt ive s  Low - P3 

4 .  San c t i ons - High - P 1 
No Incent ive s  Low - P4 

aExpe c ted penet rat i on c l os es t  to s cenar i o  P5 
b Exp e c ted pene t rat i on mi d-range between P2 and P4 

Ener gy Saving 
( g ro s s ) e in Quad s 

Cumu l a t ive 
Through 

1 990 f 1 990 f -- --

0 . 34 1 .  6 
0 . 07 0 . 36 

0 . 63 3 . 0 
0 . 34 1 . 6  

0. 74 3 . 6  
0 . 5 3  2 . 7 

0. 74 3 . 6  
0. 34 1 .  6 

Reduc t i on in 
Em i s s ions ( tons ) o f  
Su 1 fu r  Ox ideg 

Cumu l a t 1ve 
Th rough 

1 990 f 1 9 90 f -- --

98 820 
21 1 20 

1 80 920 
98 820 

2 1 0  1 1 00 
1 60 820 

2 1 0  1 1 00 
98 820 

C Expe c ted pene t rat i on c l os er to P 1 than P3 , pene t r a t i on s l igh t ly fas ter and greater than A l terna t ive 4 
d Expe c ted penetrat i on c l os er to P 1 than P4 , pene t ra t i on s l igh t ly s l ower and sma l ler than Al ternat ive 3 
eE lec t r i c it y  conve r t e d  to pr imary fue l at a r a t e  o f  3 . 3 7  Btu ( p r imary )  per B tu ( e l e c t r i ca l ) .  ( Corres ponds 

to a heat ra te o f  1 0 , 500 B t u /kWh and a t ransm i s s ion e f f i c i ency o f  9 1 . 3% . )  
fcho s en as a repre s en t a t ive year 
gcho s en as a repre s en t a t ive po l lu tan t  
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4 . 0  EXISTING ENVIRONMENT 

'nle base line environment provides the bas i s  from wh ich to measure the 
impac ts of implementing the Standards . 'nl is s ec tion presents the meth
odo logy used to forecas t  expec ted baseline conditions for the ins titu
tional , socioeconomic , and physical envi ronment in the abs ence of the 
S tandards . In add ition ,  the forecas ted basel ine conditions are 
p resented . 

4 . 1 EXISTING INSTITUTIONAL ENVIRONMENT 

The e ss ential institutional ac tions or responses necess ary for imple
mentation o f  the S tandards can be identified from the base line informa
tion .  These actions , when viewed within the context of the institu
tional status quo , allow the identi fication of potential obs tacles to 
the implementation of the Standards . 'nl is provides the b ackground for 
as ses sing the likelihood of success ,  and the likely impacts , of each of 
the proposed al ternatives for implementing the Standards . 

4 . 1 . 1  METHODOLOGY 

Methodo logies used to deve lop baseline informati on about the ins titu
ti ons at Federal , state and local levels  of  government likely to be 
affected by implementation of  the Standards are presented , as we ll  as , 
methodologies used to develop base line information about the building 
industry . 

4 . 1 . 1 . 1  FEDERAL GOVERNMENT METHODOLOGY 

The methodology used in deve loping the base line information about Fed
eral programs is described below .  

o Federal Buildings 

A series of te lephone interviews was conducted with officials in Fed
eral agencies responsible for cons truc ting buildings . Appropriate agen
cies were identified from pub lished sources ( Congressional Quarterly , 

_ _!n_c . _l 979a ) . 
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o Federal Financial  Ass istance 

The present leve ls  of Federal financ ial as s i s tance ( as de fined in Sec
tion 303 of the Act )  were ident ifi ed for each state and local unit  o f  
government from the Office of  Management and Budge t , Catalogue of 
Federal Domestic Assi s tance (OMB 1 978) . 

o Federal Financial Regulation 

The Act l is t s  several Federal regulatory agenc ies that may regulate 
l oans made or purchas ed by banks , s avings and l oan associations , and 
s imilar ins t i tutions , inc lud ing the Board o f  Governors of the Federal 
Res erve Sys tem , the Federal Deposit  Insurance Corporation ,  the Comp
tro l ler of  the Currency , the Federal Home Loan Bank Board , the Federal 
Savings and Loan Insurance Corporation ,  and the National Cred it  Uni on 
Adminis trat ion .  Informati on was co llec ted about the compos ition ,  scope 
(who they regulate ) ,  authority , and ac tivities of each of these agencies 
( Congressional Quarterly , Inc . 1 979b ) . 

4 . 1 . 1 . 2  STATE AND LOCAL GOVERNMENT METHODOLOGY 

'nlis sec tion summarizes the methodology used to deve lop the baseline 
information about s tate and local government implementation of the 
Standards . Experi ences of s tate and local  governments in adopting and 
enforcing building codes were reviewed ( National Bureau of  Standards 
1 9 77 ; Vitale 1 97 9 ; Seide l 1978 ; Owens and Braeutigam 1978 ; Peat , 
Marwick , Mitche ll and Company 1 978 ; C ity o f  Portland 1 977 ; Pub lic Tech
no logy , Inc , and Harbridge House Management Consul tants 1978a , b , c ,  
1 979 ) ,  with particul ar emphas is on the thermal e fficiency or energy 
provisions of such codes . Al l states were ranked and grouped according 
to : 1 )  the existence of a mandatory state energy code app licable to a 
significant fraction of  new cons truction in the state ; 2 )  the percentage 
of each state ' s  1 9 70 population in jurisdicti ons that issued building 
permits in 1 972 ; and , 3 )  the average annual rate of population growth 
in each state from 1 9 70 to 1 977 . Nine states and 14 local j urisdict i ons 
were selec ted for detailed analysi s . The jurisdictions selected were 
as fo llows : Arkansas - City of Conway , Pulaski County ; Ca lifornia -
City o f  Davis ; Colorado - City of  Boulder ; Florida - Dade County , City 
o f  Orlando ; I l lino is - City o f  Springfield , C ity of Schaumb erg ; 
Massachusetts - City of  Bos ton ; Texas - City of  Austin,  City of  Fort 
Worth ; Virginia - Henrico County ; Washington - Kitsap County , C ity of  
Seatt le .  Some were se lected because o f  the ir experiences wi th imple
menting energy codes , others were selec ted b ecause they had no energy 
codes . 

The analysis inc luded deve loping a detailed basel ine of  information 
about legal , organizati onal and po litical obstacles to the adoption and 
implementat ion of  the Standards and an es timat ion of  the l ikely s tate 
and local responses to the four implementation al ternative s .  The next 
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s t ep invo lved e s t imat ing the impac ts o f  the a l ternat ive s and the l ikely 
compl ianc e re sponse s to the a l t ernat ive s ,  on  s t a t e  and local govern
ments .  Fina l ly , the ana lys is focused on d eve lop ing pene tra t ion ra t e  
e s t imate s o f  the S t andard s ,  and est imat e s  o f  the c o s t s  t o  s tate and 
l ocal government s  o f  impl ement ing the S t andard s .  De tai led documentat ion 
of me thodo logy for c o l lec t ion and analys is  of dat a on Fed era l ,  stat e ,  
and l oc al  government s  and agenc ies are inc luded i n  a support document 
( Human Affa irs Re search Cent er , 198 0 )  t o  the DE I S  Sup plement . 

4 . 1 . 2  DESCRI PT ION OF INST ITUTIONAL ENVIRONME NT 

Thi s sect ion provide s base l ine  informat ion abou t Fed era l ,  stat e and 
l ocal units  o f  gover nment th at migh t b ecome invo lved in impl ement ing 
part s of the S tand ard s .  Figure 4- 1 i l lu s trat e s  the re lat ionships  amo ng 
the organizat ions i nvo lve d .  De tai led analys is o f  the exi s t ing environ
ment for Fed era l ,  s t at e and local  government s inc ludi ng s t at e  and local 
case s tudies are documented ( Human Af fa ir s Re search Center , 19 80) . 

4 . 1 . 2 . 1  FEDERAL INSTITUT IONAL ENVIRONMENT 

The mo s t  important informat ion about the Fe der a l  b as e l ine environment 
is the exi s t i ng enforc ement mechan isms by which the Fed era l government 
a l re ady influenc es c ons tru c t ion of new b ui ld ings . F i gure 4- 1 shows 
th re e maj or way s  in which the Fed era l government exerts con tro l .  F ir s t , 
the Federal  gover nmen t i ts e l f  c ons tru c t s  new bui l d ings . Se cond , the 
Fed era l government provide s funding or loan gu arantee s for the cons truc
t ion o f  bui ld ings by s tate and l ocal  government s ,  and pr ivate ent i t ies 
and third , the Fed era l government regu l ates f inanc ia l ins t itut ion s tha t 
provide f inanc ing for the c ons tru c t ion o f  new bui l d ings . The s e  th re e 
mean s  o f  con tro l are d e s c ribed b ri e fly b e low. 

The va lue o f  new Fe deral build ings c ons truc ted in 19 76  re pre sented 4% 
of the va lue o f  new bui ldings cons truc t e d  during tha t year (U . S .  Dep t . 
o f  Comm. 19 78a) . Twenty- four agenc ies h ave the authori ty to  c ons tru c t  
bu i ld ings , o f  which e i ght agenc ie s account for the maj ority o f  des i gn 
and c ons truc t ion ( Nerheim 19 80a ) . 

S i xty- s even programs provide f inanc ial a s s is tanc e to  the hous ing indus
try . Sixty-four of the 67 pro grams are run by d epartment s .  Re fer to  
Table  D- 1 in Ap pend ix D for a summary t ab le o f  the pro grams af fec ted by 
MPS , HUD or FmHA. More than ha lf o f  the pro grams are con tro l le d  by the 
Department o f  Ho us ing and Ur ban Deve lopment , and 46% o f  the expend i tures 
are contro l led by HUD . Seven programs are run by the Department o f  
Hea l th ,  Educat ion and We lfare w·:tctr ·-40% o f  the t o t a l  expend i tur e s .  The 
remaining 23 programs , account i ng for 14% o f  the ou t lay s ,  are sc att ered 
among s even o ther agenc ies.  Ho re th an h alf o f  the pro grams and 85% o f  
the expend iture s  are used t o  provid e guarant eed o r  ins ure d  loan s .  
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FIGURE 4- 1 :  INSTITUT IONAL SETTING FOR STANDARDS IMPLEMENTATION 

Sec tion 303 ( 7 )  of  the Act de fines Federal financial as s i s tance to 
include not only the as s istance programs al ready dis cuss ed ( Section 
303 ( 7 ) ( A) ) ,  but also loans made by ins titutions regulated by " the Board 
of Governors of the Federal Res erve System ,  the Federal Deposit  Insur
ance Corporation ,  the Comptroller of the Currency , the Federal Home 
Loan Bank Board , the Federal Savings and Loan Insurance Corporation ,  or , 
the Nati onal Credit  Union Adminis tration" ( Section 303( 7 ) ( B) ) .  These  
six agencies have direc t  and/or indirect control over the maj ority of  
the nati on ' s  banking and savings ins titutions . A variety of regulatory 
func ti ons are divided among all five and are bri e fly describ ed in the 
fo llowing sections . 
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The six agencies menti oned above have di rect and/or indirect control 
over the majority of  the nation ' s  banking and savings ins ti tuti ons . 
A variety of regulatory functi ons are divided among all six . 

Ninety-seven percent of the nation ' s  1 5 , 000 banks are regulated by one 
of the three fo ll owing agencie s :  the Comp tro ller of the Currency , the 
Federal Res erve System, and the Federal Depos i t  Insurance Corporation .  

Most  U . S .  banks fall i nto one o f  three categories , National Banks , State 
Member Banks , and S tate Non-Member Banks . Regulatory authority i s  
determined by bank type . These three agencies have s imilar and related 
regulati ons governing banking s tandards , procedures , safety precautions , 
and unsound prac ti ces . 

The country ' s  14 , 998  commercial banks provide 23% of the funds for new 
construc ti on .  In 1 978 banks provided $ 1 1 , 2 86 milli on for residential 
properties . Depend ing upon the nature and origin of the charter , banks 
are regul ated by one o f  four agencies , the Comp troller of the Currency , 
the Federal Reserve Sys tem ,  the Federal Depos i t  Insurance Corporation ,  
or a s tate banking agency . 

Savings and loan as sociations are the nation ' s  largest  suppl iers of 
funds to home buyers and the residential construction industry . In 
1978  savings and loan as soc iations provided $29 , 64 1 , 000 , 000 for new 
l oans . Th is is almost three times that of the comnercial b anks . In 
general , savings and loan assoc iations are either chartered by the 
Federal government through the Federal Home Loan Bank Board or by s tate 
authorities . 

A credit union is  a financial cooperative serving individual s  having a 
comnon occupational , associational , or residential bond . Credit uni ons 
are chartered by e ither the Federal government or s tate governments .  
In 1 9 78 there were 2 2 , 1 06 credit uni ons having total assets of 
$ 62 , 34 7 , 964 , 000 ( Nerheim 1979b ) . 

4 . 1 . 2 . 2  STATE INSTITUTIONAL ENVIRONMENT 

This section firs t provides a nati onal overview of the state ins titu
tional envi ronment as it pertains to the adopti on and implementation of  
the Standards .  It then summarizes impediments to the adoption and 
enforcement of the Standards by state governments .  These imped iments 
were identified by a detailed analysi s  of nine s tates selected for 
in-depth study ( Human Affairs Research Center 1 980 ) . 
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4 . 1 . 2 . 2 . 1  EXISTING STATE INSTITUTIONS 

Tile charac teristics  identi fied as important indicators of the abi l ity 
of state and l ocal governments to s uccessfully implement the Standards 
are : (1 ) the exis tence and coverage of building codes ; ( 2 )  experience 
with building energy codes ; (3) the level of demand placed on respon
sible s tate or l ocal  agencies ; and , (4) available  resources .  

It is assumed that s tate and local governments that already have build
ing codes are more l ikely to be able  to implement an energy code ( the 
Standards ) than those that currently do not have codes . 

Tile exi s tence of s tate building codes , their coverage by building type 
( National Bureau o f  Standards ) ,  and the level of state participation in 
adminis tration and experiment of the codes are summarized in Appendix D 
in Table  D-2. The percentage of a state ' s  1 970 populati on living in 
jurisdictions that issued building permits  in 1 972  was used to 
approximate the coverage of  local jurisdicti ons by s tate codes . Th is 
es timate was used to sub s ti tute for the percent of building activity , 
in a state , occurring in jurisdicti ons with building codes . While all  
jurisdictions that issue building permits do  not enforce codes , the 
vast maj ority do so . (Maxwe ll  1 979 )  Thus , states with l ow  percentages 
of populat i on in permit is suing l ocaliti es are l ikely to have lower 
coverage by b oth s tate and l ocal codes than those with high percentages . 

Current ly six s tates and Washington D.C. have no building energy codes . 
There is a great deal of variation in the level of state involvement in 
code administration and enforcement within the 44 s tates which do have 
some form of  building energy code . The development , adopti on and 
amendment of the standards is  a s tate-level function .  Enforcement of 
standards for state-owned buildings is a state level function .  The 
authority for code enforcement for residential and nonres idential  build
ings , on the other hand , has generally been reserved for local j urisdic
ti ons , as wel l  as the respons ibil ity for enforcing compl iance for local 
government buildings . Where localities have the option of adopting 
standards or codes that are s tricter than the s tates , or can as sume the 
responsib i lity f or enforcing the state standards , the state may choose 
to approve the localiti es ' enforcement programs . Many s tates with man
datory energy codes have indicated that it  is not possible to force 
l ocal i ti es to enforce the s tate codes , espec ially in areas where build
ing departments or other enforcement instruments and resources are l ack
ing . ntus ,  there is  a widespread belief that , even in those s tates 
with os tensibly mandatory state energy codes , enf orcement is by no 
means uniform across the state . 

In s tates where enforcement is left entirely to the local jurisdictions , 
s tate agencies may func tion in an advisory capacity by helping with code 
interpretations , conducting reviews of plans submitted voluntarily  or 
by o ff ering technical a s s istance . Training programs are al so developed 
and adminis tered by or through s tate offices . While  al l states wi th 
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codes have conducted training programs , they varied greatly in cos t and 
coverage . Table  D-3 , Sunmary o f  State Ass istance for Local Code Enforce
ment in Appendix D is a summary of training programs . State training 
program costs varied from $ 1000 to $1  million ,  while the number of work
shops or seminars ranged from two to over a hundred . The numbers and 
t ypes of  participants at these workshops varied widely as we ll . 

The exis ting demands on a s tate or local  code enforcement agency are 
likely to be important determinants of i ts ab ility to s ucce ssfully 
implement the S tandards .  Demands such as the growth in the volume of 
construc tion ac tivity or the increase in complexity of cons truction are 
l ikely to be important in this regard . Recent populat i on growth is an 
indicator of current demand for local government s ervices ( Evans 1 97 9 ) . 

The resources of a code enforcement agency include its size , training 
and experience of the staff , the level of funding and the responsiveness 
of funding mechanisms to changes in demand placed on the agency . 
Table D . 4 in Appendix D sunmarizes the charac ter istics  for whi ch infor
mati on was available  at the s tate leve l .  Twenty s tates had mandatory 
s tate building codes f or all  cons tructi on ,  and 23 states had no manda
tory s tate building codes . In keeping wi th the regional origin of these  
codes , most states in the west and midwest have codes based on the Uni
form Building Code , mos t southern state codes are based on the Southern 
Building Code , and most northeas tern states base their code on the Basic 
Building Code (O ' Bannon 1 973 ) . 

There is a high degree of correlation between s tates that have adopted 
mandatory building codes for new construc ti on and those states that 
have adopted mandatory energy codes for new cons truction .  Only five 
states that have adopted or are adopting state building codes have not 
adopted s tate energy codes , while  14 s tates that have adopted s tate 
energy codes of some form have not adopted s tate building codes . 

As may be expected , the more highly urbanized s tates have the large s t  
percentages of  po pulati on covered b y  a building code , wh ile the more 
rural  states have the lowest  percentages . Geograph ical ly , the s tates 
with the highest percentages tend to be those of the northeast , northern 
midwes t ,  Pacific coas t and southwes t .  The s tates with the lowes t per
centages are generally found in the south , the southeast , the Great 
P lains and the northern Rocky Mountains . S tates with the large s t  popu
l ati ons had the greatest amount of construction ac tivity during 1 976 . 
However ,  s tates with a rapid rate of population growth also general ly 
experienced higher levels  of construction activity . 

4 . 1 . 2 . 2 . 2  EXISTING IMPEDIMENTS FOR STATE INSTITUTIONS 

Th is sec ti on sunmarizes existing impediments to compliance with Stand
ards by state governments - ( Human Affairs Research Center 1 980 ) .  
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Interviews with s tate and local government official s ,  representatives 
of  the building trades and design professional s  indicated several areas 
of potenti al imped iments to s tate adoption and implementation .  

The most significant constraints on e ffec tive implementation o f  stand
ards or codes appear to be : 

o Lack o f  Previous S tate Experience 

Several states  have no j urisdiction over the ir building indus try and 
others regulate only state-owned buildings . Lack of  a code enforcement 
program , is usua l ly accompanied by lack o f  an appropriate , or existing 
agency to take on these regulatory func ti ons . In these states , there 
is no precedent for building cons truction regulation ,  and it can be 
expec ted to take considerable time to develop the nece ss ary public sup
port . 

Many s tates wi th exis ting energy codes actua l ly have no state rol e  in 
code administration or enforcement . These s tates may l ack the staff , 
experience and estab l ished procedures neces s ary for implementing and 
enforcing a code compliance program or an Al ternative Approval Process . 

o Politica l  Oppos ition 

States with "home rule" laws such as Texas or I l l inois  may be legal ly 
or po litically cons trained from taking ac tions traditi onally reserved 
for l ocal  governments at least  in "home rule" communities . Enacting a 
program which includes state approval of  local code enforcement 
programs may be difficu l t .  His torica l ly ,  only state codes which al low 
significant local variati ons and local enforcement authority have 
pas sed the legis latures of  ''home rule"  states . In some states which 
have s tate energy codes , thers is po litical res istance to s tate actions 
which are necessary for enforcement . For example  des ign profes sional s  
may o pp ose an y  attempts to increase government regulations of their 
activities . 

o Timing o f  Comp l iance 

State and local government official s stres sed the need for a phase-in 
period before ful l  compli ance (with the Standards ) could be achieved . 
They generally cited 3 to 5 years as a realistic  period o f  time for 
passage of new legislation and/or amendment to ex isting codes . In sev
eral states , new legis lation can be submitted only every two years . 
Thus , legislative comp liance by 1 980 would be unlikely in those states 
with biannual legis latures that met in 1 97 9 . 

Legislative staff indicated that if there was a dead line on s tate code 
adoption prior to the legis lature ' s  next scheduled ses s ion ,  the code 
could be propos ed during a special or "emergency" se s si on which may be 
called at the discretion of  the governor . However ,  a speci al ses s ion 
required to respond to Federal regulations would be expensive , po liti
cal ly unpopular ,  and would create oppos ition to the S tandards them
selves . Many states that have adopted energy codes have found that , 
even with s tate approved educati on and training programs , it  has taken 
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a t  l east  thre e year s  for b oth c ode enforc ement o f ficials  and des ign 
profess ional s to  learn new ski l l s  and rou t ine s requ ired for en ergy code 
impl ementat ion. 

o Lack o f  Funds t o  Support Compl ianc e Pro grams 

S tates whi ch d o  no t current ly adminis t er bui lding or energy code s 
expr es s ed re luc t anc e t o  incur addit iona l s tate  c o s t s  for energy c ode 
adopt io n  and enforc ement . However , if  Fed era l fundi ng wa s ava i labl e to  
support the oper a t ion of  the s tate c ode enforc ement  pro gr am ,  inter
viewee s fe l t  tha t s t a t e  legis l ature s  woul d  b e  more l ikely t o  ap prove 
such a pro gram. 

Many s tates h ave require d maj or agenc ies to " freeze" or reduce the ir 
budge t s .  The ab i l ity  o f  the ap propriat e agency t o  grow th rough the 
acqu i s i t ion o f  per sonne l and funds t o  succes sfu l ly a dmini s ter an energy 
code pro gram may be l imited by thi s .  

o Lack o f  Expert ise  

Training and educa t i on requ irements  of  b o th ag enc y s taff  and member s of  
the bui ld i ng community and loca l governments mi gh t requ ire technic a l  
re sourc es which are currently avai lab l e  only in s tates with more 
s o ph is t icated code pro grams . 

F e dera l  a s s i s tanc e  c ould  b e  provided e i ther d ire c t ly ,  or by fund ing 
s t at e agenc ies t o  purchas e technica l ass is tanc e from out s id e  sourc e s .  

o Lack o f  Pr i or i ty 

Energy c ode adop t ion and enforc ement i s  a re l a t ive ly l ow priori ty for 
s tates c ompared t o  o ther issue s .  Unl es s financ ia l incent ive s or sanc
t ions are provided t o  enc ourage e s tab l i shing and support ing an energy 
code program , States may no t go far beyond enac t i ng enab l i ng legis l a
t ion and a pro gram o f  pro forma suppor t .  

4 . 1 . 2 . 3  LOCAL INSTITUT IONAL E NVIRONMENT 

Thi s  s ec t ion d escr ibes the exi s t ing ins t itut ional environment o f  l ocal  
government s and i s  d ivide d into thre e part s .  The  f ir s t  part es t imates  
the  perc entage of  new c ons tru c t ion c overe d by local energy c odes . These  
e s t imat e s  were deve l oped t o  help  det ermine the degre e o f  compl ianc e  wi th 
the S t andard s th at woul d  b e  po s s ib l e .  The s econd s ec t ion describes the 
procedure s typ ical ly used by loc a l  government s  in enforc i ng bui lding 
energy c odes .  The third s ec t ion summar i zes imped iment s  t o  the adop t ion 
and enforcement o f  the S tandards  by loca l government s in s tates ei ther 
th at  d o  not h ave c odes or that  require o nly j uri sdic t ions with bui lding 
permi t sy s t ems t o  adop t code s .  
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4 . 1 . 2 . 3 . 1  SUMMA.RY OF LOCAL CODE COVERAGE IN NONCODE STATES AND STATES 
WITHOUT UNIVERSAL STATE CODE COVERAGE 

Within the 1 7  s tates whi ch have no s tatewide building energy codes and 
the 4 s tates with codes for pub l ic buildings only , many ci ties and coun
ties have adop ted some form of an energy code for new cons truc tion ,  
often based on one o f  the national model code s . The percent of each 
state ' s  po pulation covered by locally adop ted codes is shown on 
Tab l e  4-1 . This table  also inc ludes es timates of population coverage 
in s t ates with statewi de codes mandatory only for juris dicti ons with 
bu ilding codes , departments , or permitting sys tems (DOE 1 97 9d ) . 

4 . 1 . 2 . 3 . 2  CURRENT LOCAL BUILDING ENERGY CODE ENFORCEMENT PRACTICES 

A maj ority of the s tates s tud ied ( Human Affairs Res earch Center 1 980 , 
NBS 1 97 7 )  play a l imited role in enforcing state bu ilding/energy codes . 
A few s tates such as Mas sachusetts provide a plan review program for 
local juris dictions . 

At the loca l leve l , building energy codes are enforced through an 
inspec tion/permit sys tem by the local building department . Predesign 
consul tations are usua l ly recommended rather than required for commer
cial s tructures . As a rule , prede sign consul tations are not considered 
necessary for res i dential structures . Plan reviews are generally per
formed for b oth residential and comnercial cons truc tion .  I f  the pl ans 
do not comply with the code , technica l  as sistance is usua l ly o ffered by 
the building department to enable the de signer or bu il der to amend the 
plans to meet the code requirements .  Ins pections are performed by the 
building department during the cons truc tion phase . 

I f  the ins pector discovers a code violat ion the bu ilder wil l  be noti
fi ed and a s top work order may be issued . The bu il der is  us ua lly given 
a number of days to correct the de fec t .  Permits wi l l  not be issued 
until code violati ons are correc ted . Fines for violations are usually 
provided for in the building code , but the usua l  practice is to negoti
ate with the bu il der to correct any de ficiencies before taking punitive 
ac tion . 

The practi ces discussed above apply to both bu ilding and energy codes . 
Most bu ilding department sta ff members play a dual role as bu ilding and 
energy code enforcers . Energy ins pections are per formed at the same 
time as the other inspec tions . Some jurisdic tions have the authority 
to deny uti l ity hook-ups if the fina l  ins pection does not show code 
compli ance . Th is is a highly e ffec tive way of ensuring comp li ance . 
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TABLE 4-1 : LOCAL CODE COVERAGE IN NONCODE STATES WITHOUT UNIVERSAL 
STATE CODE COVERAGE 

State 

Alabama a 
Alaska a 
Ari zona a 
Arkansasb 
Col oradoa 
Del aw area 
Idaho a 

I l l inoi sc 
Iowa a 
Kentuckya 
Louisianac 
Mainea 
Mis s i ssippic 
Mis sourib 
NebraskaC 
Okl ahomab 

Pennsylvania c 
Texasb 
Vermont a 
Wes t Virginiaa 
Wyoming 

Tota l Popul ati on 
as of  Ju ly 1 ,  1976  

3 , 653 , 000 
408 , 000 

2 , 249 , 000 
2, 1 1 7 '  000 
2 , 575 , 000 

582 , 000 
833 , 000 

11 , 1 93 '  000 
2 , 874 , 000 
3 , 43 6 , 000 
3 , 875 , 000 
1 ,  071 , 000 
2 , 365 , 000 
4 , 787 , 000 
1 , 552 , 000 
2 , 770 , 000 

1 1 , 802 ,  000 
1 2 , 599 , 000 

477 , 000 
1 , 832 , 000 

3 9 1 , 000 

% of Popu lat ion Covered 

50 
50 
0 
50 
87-90 
90 
51 by speci f ic ordinance 
83 to 89 by prac tice 
2 
80 
25 
10 ( 14 j ur i sdictions ) 
0 
4 
21 maximum 
14 
45 current ly 
75 by end 1 980 
unknown 
5 
0 
unknown by s tate 
43 maximum 

asubstant i al informat i on readily avail abl e from states . 
b some data avail able  from states . 
c rncons i stent or l ittle  data  availabl e .  

4 . 1 . 2 . 3 . 3  IMPEDIMENTS TO IMPLEMENTATION AT T HE  LOCAL LEVEL 

Potenti al cons traint s to compl iance wi th local energy s tandards or 
codes at the local level are summarized below .  Al though not all  con
straints app ly in al l jurisdict i ons , several were noted wi th enough 
frequency to ind icate that they might be maj or obstacles to implementa
tion at the l ocal leve l . 

o Lack of  Funding 

Local governments operating on tight budgets  indicated they would not 
be willing to impose addi tional tax burdens on their cons tituencies nor 

. would they reduce support to exi s ting programs (such as heal th and 
s afety ) in order to implement energy codes via local code enforcement . 
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Al though many exis ting building departments are sel f-supporting , 
covering 
operating cos ts wi th revenue generated through app l i cation and permi t 
f ees , the estab l ishment of an energy code would entail front end cos ts 
(training , procedure deve lopment and s tructuring o f  proces sing ,  and 
support staff )  that l o cal governments may be unwil ling to shoul der . 
Thus , there is cons iderable loca l re luc tance to code implementat i on 
unl ess federal or state funding is available . The funding would be 
uti l ized to es tabl ish and adminis ter a code enforcement program where 
none currently exis ts , or to support the additi onal work l oad impos ed 
by addition o f  energy code enforcement . 

o Po l i ti cal Oppositi on 

The two main types of  pol iti ca l  oppos ition are : 1 )  oppos i tion to the 
imposi ti on o f  Federal or state requirements on l ocal government , and 
2 )  oppos ition by l ocal o fficials to as sume regulatory respons ibil ity 
over the private s ec tor . Many respondents contac ted s tressed the need 
for a s tate code which provided for cert i f icat i on of loca l ly des igned 
and/ or adopted programs . 

o Lack o f  Technica l  Expertise 

Both s al ary l eve l s  and total agency s taff al locations may make it  dif
ficul t for bu ilding dep artments to attract and retain highly skilled 
s taff , wi th the abil ity to perform technical analyses , plan reviews and 
ins pec ti ons that they f eel will be requi red . Building o ffici al s fel t 
that the extra technica l  effort that migh t  be requi red in order to com
ply with the Standards mi ght not be met by exis ting staff without addi
tional training . Training and education requirements of both in-house 
sta ff and memb ers of  the building community would requi re techni cal 
res ources which are current ly only avail able  in a few juri sdictions . 
Thus , local agencies would be re li ant upon Federal or s tate assis tance 
for training and education .  

o Low Pri ority to Energy Cons ervati on 

Energy code impl ementat i on and enforcement has a l ow priori ty in many 
jurisdicti ons . Lo cal government o fficials stated that unless they had 
outs ide as sis tance to support the deve lopment and operation o f  a code 
enf orcement program ,  implementation would be unlikely . Several building 
code o fficials indicated that al though the ir j urisdictions had recent ly 
enac ted an energy code or were in the process of developing one , they 
did not expec t to be abl e  to enforce the code wi thout additional sta f f .  

o T iming o f  Comp li ance 

Mos t local  o fficials fel t that a gradual compl iance period would be 
needed by design professi onal s ,  building indus try and code enforcement 
o fficial s . This would al l ow time to learn new techniques and sys tems . 
Add iti onally , phas ed comp li ance would fos ter a more cooperative approach 
to regu l at i on .  
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o Lack o f  Experi ence with Code Adminis trati on 

Jurisdictions wi thout any provis ion for building ins pection ,  or any 
mechanism f or performing such i nspec tions would not be able to assume 
the enforcement of  an energy code program . However ,  thes e  areas gener
ally have a l ow  population and l ow  growth rate , and may be e ligible to 
be exemp ted . 

o Lack of  Authority to Adopt Code 

Sane l oca l jurisdicti ons are cons titutionally prohibi ted from undertak
ing a range of  ac tivities , i ncluding code adoption and enforcement . 

4 . 1 . 2 . 4  BUILDING INDUSTRY GROUP ENVIRONMENT 

The building indus try consists of a diverse group of professional s and 
indus try groups who are respons ible for produc ing buildings . The pro
fessi onal groups d is cu ss ed in this s ec ti on incl ude design , c ons truc tion ,  
building sys tems , and material manufacturers . The indus try groups dis
cussed are de sign professi onal s ,  professi onal cons truc tion 
organizat i ons , 
and the Manufac turers ' Assoc iat i ons . 

4 . 1 . 2 . 4 . 1  DESIGN PROFESS IONALS 

Des ign pro fes sional s  interac t wi th bu ilding cl ients , financ ing , real 
e state , designers , and material manufac turers to coordinate the produc
tion of bu ildings . These interactions are shown in Appendix D ,  Figure 
D- 1 .  The building c li ent is the driving force behind the c ons truc ti on 
activity . Once the need for a building is perceived , its feas ibil ity 
is tes ted by examining the potential al ternatives to s a t is fy a c li ent ' s  
requirements . This invo lves finance , real es tate and the des ign pro
fessi onal working together . A pl an is developed which is all inclus ive 
from the selec ti on and acquisition of the site through occupancy of the 
new s tructure . At this stage a de sign team is retained consisting of 
architects and engineers . 

For smal l  struc tures ,  such as 4-family or smal l er residences or smal l er 
warehouses , many local codes do not require pl ans to be prepared or 
s i gned by a l icens ed pro fes s ional . Lack of  a requirement for a signa
ture , however , does not re lieve the designer of the building from the 
res ponsibil ities of meet ing code requirements , or the standard l iabil ity 
included with the cons truc tion and use of  a s tructure . The function of 
a code is to provide protec tion for the ind ividual and for community 
heal th and safety . In most states l arge and / or complex s tructures are 
required to have plans signed by l icens ed pro fes sional s  before a build
ing permit can be ob tained . 
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De signers , particul arly archi tec ts and mechani cal and elec trical engi
neers , require a thorough knowledge of  energy use in a building and its 
rel ati onship to building de sign . Th is knowledge is required b ecaus e 
of  s tate and/or l ocal  energy codes and voluntary s tandards such as 
AS HRAE  90-75 and al so b ecause of  the c li ent ' s  demand that the s tructure 
be energy e ffic ient . 

Approximately 39 s tates have energy codes and mos t are ASHRAE 90-75 
bas ed . The two ways of meeting these c ode requi rements are either com
ponent per formance or bu ilding per formance . General ly the maj ori ty of  
bu ilding pl ans are de signed on a component b a s is . Th is is perceived to  
be eas i er . The component per formance code is analogous to  mos t exis ting 
codes in that it cons trains individual components or subsystems in their 
size and /or use . A bu ilding per formance code sets bounds for the ent ire 
s tructure and does not c onstrain or spec ify the material s ,  subsys tems 
or arrangements wi thin the s truc ture . This total building per formance 
approach has f ew ,  if any , analogous examples in existing c odes . Energy 
has always been cons i dered a budget item ,  and des i gners were reques ted 
to proj ec t the energy c onsumption of their de signs . This t ype of infor
mat i on was usua l ly reques ted for larger and more compl ex s truc tures . 
Acc ordingly there is a basic l evel of exp eri ence in energy cons cious 
des i gn in the des i gn profes sion .  

A small fract i on o f  today ' s  bui ldings are des i gned us ing an overall  
building performance approach . Many energy analy s is methodologies 
exi s t .  Some are very soph is ti cated and others are rather s imple . They 
include privately owned and us ed sys tems , privately owned and pub licly 
ava ilab l e  sys tems , and s t i l l  others are pub l icly owned . They are used 
to analyze b oth performance of building components and systems . The 
introduc t i on o f  a per formance based energy code would require additional 
work to do the energy analys is according to the requirements of the 
code . 

An energy e ffec tive des i gn using the c l i ent ' s  criteria may not sati sfy 
the requi rements of  the · code . because it is bas ed on d i ff erent cri teria . 
This raises the fol l owing problems . Firs t ,  i s  determining what can be 
optimized in the de sign . S ec ond , is determining remedies to the de sign 
which a l l ow  it  to compl y  wi th the code . Third , i s  determining the 
impact of the remedies using the c li ent ' s  cri teri a .  Fourth , is to s e ll 
the owner on the s o lution .  This may mean a maj or redes i gn and the 
res ul t may be a s uboptimal design from the c l i ent ' s  point of  vi ew .  
This brings up the que s t i on of  whether des i gn teams do energy e ffective 
design , given reasonable time and money , or will they s imply reduce the 
l iving s tandard in order to overcome the l imi ts on energy use ?  Des ign 
ab ility is a direc t func tion of experi ence with energy cons erving des ign 
and a bas i c  unders tanding o f  energy rel ated issue s  in the des i gn 
process . 

o Regi s trati on and Licens ing 

Al l states have regis trat i on and l icens i ng requirements for archi tec ts 
and engineers . In most states , architec ts and engineers must pass b oth 
qua l ifying and pro fes sional examinations in the architectural or eng1-
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neering fields and mus t  have certain minimum educat ion credential s  and 
e xperi ence . Cert ifi cation and regis tration b oards for architec ts and 
engineers have es tab l ished uniform examinati ons used by mos t s tates for 
regis trati on requi rements . 

The National Council of Architectural Registrat i on Boards ( NCARB ) pre
p ares un iform archi tect regis tration exami nati ons annual ly (used by all  
s tates ) .  A portion o f  the regi s trat i on examination ,  tes ts the arch i
tec t ' s  knowl edge of  energy conservation and utiliz ati on .  Certifi cation 
o f  an app l icant as a regis tered architect by the NCARB aids reciprocal 
registration arrangements among the d i fferent states (NCARB 1 978 /1 979) . 

The Nat i onal Council of  Engineering Examiners ( NCEE )  prepares uni form 
profes si onal examinati ons in 13 different engineering d is cipli nes (us ed 
by mos t s tates ) .  Regis tration of  pro fes sional engineers ( PE status ) by 
the NCEE aids reciprocal regis trati on arrangements among the d i fferent 
s tates ( NCEE 1 97 8 ) . 

Nonregis tered arch itects and engineers are abl e  to work in firms wi th 
regis tered architec ts and engineers but are unable to s eal plans . Most 
s tates have a 4-year interval between the firs t ( Engineer-in-Training ) 
and s econd ( Professi onal ) engi neering examinati ons requi red for 
regis trat i on .  

4 . 1 . 2 . 4 . 2 PROFE S S IONAL ORGANIZATIONS 

The Ameri can Ins titute o f  Arch i tec ts (AIA) is the maj or associ ation for 
regis tered arch itects with groups in every s tat e .  Membership cons i s ts 
of corporate members ( regis tered , profes sional archi tec ts ) and approxi
mate ly 1% as sociat e  members (nonregis tered , apprentice arch i tects ) 
( Encyclopedia 1 979a ) . Us ua lly informati on a ffec ting archi tec ts is d is
seminated through the semi-monthly "AIA Memo" , the monthly "AIA Jour
nal . "  S tate and l ocal AIA groups hold workshops on spec i fic  topics . 

The Nat i onal Society o f  Profes sional Engineers (NSPE) is  a maj or as so
ci ation for profes si onal ( regis tered ) engineers and engineers-in-train
ing (nonregis tered ) .  The NSPE has groups located in every s tate and 
uses these groups to inform members of perti nent inf ormati on and 
changes . In addition ,  there are as sociat ions for the different engi
neering d is cipli nes . Some of these organizations are : 

ACEC - American Consul ting Engineers Council 
AIIE - Ameri can Institute o f  Indu s trial Engineers 

ASHRAE - American Society of Heat ing ,  Refrigerating , and Aircondi
ti oning Engineers 

IES - Illuminating Engineering Soc iety of North America 
IEEE - Institu te o f  Elec tri cal and Elec tronics Engineers 
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4 . 1 . 2 . 4 .3 CONSTRUCTION PROFESS IONS 

Builders , contractors , cons tructors , and deve l opers are involved wi th 
the de sign and cons truc tion of many building types . The building con
struction indus try generally tends to be local ly oriented , market- and 
cos t-s ens i tive , and subj ect to s ea sonal variati ons in building c onstruc
tion (Os ter and Quigl ey 197 7 ) . These groups often use building plans 
and technical information s upp lied by arch i tec ts , trade magazines , home 
builders as soc iat i ons , and material s and systems manufacturers and sup
pli ers (ADL 1 975 ; Cntr Gov ' t  Resp 1 975 ; NAHB 1 978) . Builders , con
tractors , cons truc tors and deve lopers are respons ible for mos t of the 
residential cons truc ti on (ADL 1 975 , NAHB 1 978) . Because of the variety 
and divers ity of bu ilding proj ects , the ir mode of operat ion ,  and the ir 
special ties in the cons truc tion profession , generalizations are d iffi
cul t to make ( ADL 1 975 ) . The Nat ional Assoc iat ion of Home Builders has 
spons ored semi nars on energy cons ervation for the l ast several years 
( NAHB 1 97 9a ) . This cont inuing educational effort is directed at the 
approximately 109 , 000 NAHB members responsible for building approxi
mat e ly 85% of the single- fami ly res idences . 

4 . 1 . 2 . 4 .4 PROFESS IONAL CONSTRUCTION ORGANIZATIONS 

There are a number of buil ding and cons truc tion organizat ions , inc lud ing 
the National Association o f  Home Buil ders ( NAHB ) , Ameri can Ins titute of 
Cons truc tors ( AIC) , Assoc iated General Contractors ( AGC ) ,  Associated 
Special ty Contrac tors ( ASC ) ,  American Counc il for Cons truc tion Education 
( ACCE ) , Associat ed Schools  of Cons truc tion ( AS C ) , Associated Builders 
and Contrac tors ( ABC ) , and American Subcontrac tors Association ( ASA) . 
Newsletters , j ournals , regional meetings , and workshops are maj or ways 
in whi ch these as sociations and societies acquaint the cons truc ti on 
trades with new s tandards , material s ,  and techniques in the building 
indus try ( NAHB 1 9 79b ) . 

4 . 1 . 2 . 4 . 5  BUILDING SYSTEMS AND MATERIALS MANUFACTURERS 

Manufacturers of systems and c ons truction materials , tes t , labe l ,  and 
certify the ir produc ts as required by Federal agencies and cons umer 
groups . The technical data contained in labe ling information are often 
used by design and cons truc tion professions for det ermining a produc t ' s  
use and its res ul tant building e fficiencies ( thennal , mechani cal , 
l ighting ) . 
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Through advert isements , information pamphlets , salesmen , and labeling 
informat ion ,  the manufacturing indus tries are abl e to introduce and 
ac quaint de sign professionals and construc ti on trades wi th their pro
duc ts . The pro fes sions rely on thi s  informati on when making cons truc
ti on substitutions . Manufacturers al so develop and pub l ish other infor
mat i on to as sist  the design pro fes sions in applying building s tandards 
( PCA 1 976 , 1 97 9 ) . 

4 . 1 . 2 . 4 . 6 MANUFACTURERS ' ASSOCIATIONS 

Manufacturer associ ati ons provide s ervi ces to individual manufacturers . 
Thes e  services inc lude deve loping s tandards for produc tion specif ica
tions of manufactured produc ts and produc t testing procedures . Ins ti
tutes such as the Air-Conditioning and Re frigerat ion Ins ti tute (ARI ) 
and Home Ventilating Institute ( HVI )  test and cert ify or rate the per
formance o f  simil ar products produced and tes ted by different member 
manufacturers . These institutes have developed standards that spec ify 
rating procedures . 

Other manufacturers groups make propos al s for new produc t tes ting . The 
product and propos al are s ent to groups s uch as the Ameri can Nati onal 
Standards Ins ti tute (ANSI) , American Society for Tes ting Mat erials 
( ASTM) or other s imil ar tes ting laboratories for standard promulgati on .  

Organizat i ons res pons ible for tes ting , certi f ication ,  rat ing , or 
development of standard procedures include : 

o American Nat i onal S tandards Ins ti tute (ANSI) : The Ins ti tute 
is a clearinghouse for nationally c oordinated voluntary 
safet y ,  engineering , and indus trial standards . Ameri can 
National S tandards . status is given to proj ec ts developed by 
agreement among all  groups concerned in the areas of proce
dures and methods of rating ; methods of testing and analysis ; 
and practice , safety , heal th and bu ilding cons truc tion 
( Encyclopedia 1 97 9b ) . ANS I st andards have been developed for 
determining building area , for cons truc t i on of  buildings , and 
for spec ific material s used in buildings (ANS I 1 977) . 

o Air-Conditioning and Refrigerati on Ins ti tute (ARI ) : The 
Institu te has estab l is hed cons ensus standards as requirements 
for tes ting , rating , performance , and safety of produc ts ; 
methods of  te sting ; and operating conditi ons . ARI has 10 
standards wi th an ac tive certification program. 

o American Society for Tes ting Materi al s ( ASTM) : The Society 
es tabl ishes vo luntary cons ensus standards for material s ,  pro
duc ts ,  sys tems and s ervi ces , and has developed more than 6 , 000 
s tandard tes t methods , specificat i ons , and recommended prac
ti ces now in use ( Encyclopedia 1 979c ) . ASTM compiled a l l  ASTM 
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Standards on materi al s us ed in building cons truc tion in a 1 978 
publ ication that contained over 514 specif ications and methods 
of tes ting and 205 new or revis ed standards ( ASTM 1 978-1 979) . 

o Consumer Products Safety Commiss ion :  The Commission deve lops 
un iform s afety s tandards for consumer produc ts and has primary 
res pons ibil ity for es tabl ishing mandat ory product safety 
standards to reduce unrea sonable risk of injury to consumers 
from consumer products . 

o Department of  Commerce (DOC ) : The DOC operates several pro
grams that inc lude studies 1 )  relating the ab ility of the 
ins ulat ion industry to meet cons truc tion and pub l ic demands ,  
2 )  c onduc ting a voluntary insulation labe ling program with 
some per formance criteria (wi th the Federal Trade and Consumer 
Produc ts Safety Couunissions , and 3) deve loping a nati onal 
voluntary membership l aboratory program for insul ation .  

o National Bureau o f  Standards ( NBS ) : The Bureau is an agency 
o f  the DOC that cooperates with Federal agenc ies , private 
indus try , and regulatory groups to s et codes and s tandards 
and to es tab l ish tes ting and certi ficati on programs . NBS is 
involved in over 1500 projects a imed at dealing with energy 
conservation and research , consumer produc t safet y ,  and fire 
pro tec tion and prevention . 

4 . 2 EXI STING SOC IOECONOMIC ENVIRONMENT 

The soci oeconomic base line envi ronment provi des the bas is from which to 
measure impac ts of  imp lementing the proposed S tandard s .  This sec tion 
pres ents the methodology us ed to forecast the base line s cenario for 
industry , employment and emp loyment income , as we l l  as a brie f  de scrip
tion of that base line envi ronment for b oth the national and regi onal 
economies in the absence of  the Standards .  

4 . 2 . 1  METHODOLOGY FOR PROJECTING THE NATIONAL ECONOMY 

The method used to es tabl ish the economic forecas ts and to analyze the 
impac ts of  implementing the S tandards is based on the nati onal econo
metric inpu t-outpu t  model , EXPLOR-MULTITRADE ( EXPLOR) . The EXPLOR mode l 
uses a trad itional nati onal input-output accounting framework that 
des cr ibes the interrel ationships among various producers and consumers 
of comnod ities . Figure D-2 in Appendix D illus trate s s chematica lly the 
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account ing re lat ionships in the model ;  th at i s ,  interindustry fl ows , 
the components o f  gros s nat iona l produc t (GNP) , and value added by pro
ducer ( i . e . , inc ome , pro f i t s , e tc . ) ,  and how they re late to each o ther . 
Thi s me thodo logy i s  de s c ribe d in detai l in Append i x  E o f  TSO No . 8 ,  
Economic Ana lys is , in support o f  the NOPR for the S t andard s ( DOE 19 7 9 c ) . 

The EXPLOR mode l measure s produc t io n ,  employment , employment income , 
energy u s e ,  and inves tmen t by produc ing s ec t or s .  Th is  mode l i s  u sed in 
c onjunc t ion wi th the Oak Ridge Nat ional Labora t o ry ' s  ( ORN L )  Res idential 
Energy Use model and Commerc ial Se c tor Energy U s e  mod e l .  The se two 
energy u s e  model s are describe d  in de tai l in Appendix  G and H o f  the 
TSO No . 8 ,  Ec onomic Analys is , for the S t andard s pro gram ( DOE 19 7 9c ) . 
Energy us e calcu l a t ion s and c ap ital  expend iture s related t o  g iven po l i
c ies are e s t ima ted in the ORNL Energy U s e  mod e l s  and are fed into the 
EXPLOR mode l to int erac t wi th the res t  of the economy . In deriving the 
b asel ine pro j ec t ions , po l ic ies which exi s t  or are expec ted in the fu ture 
are fac t ore d into ORNL ' s  mode l s  to provide a foreca s t  in the ab senc e  o f  
t h e  S t andards .  

S pec i f ic ial ly , the Re sident ia l  Energy U s e  model  in Figure D-3 in Ap pen
d i x  D recognize s thre e fue l types ( e lec tric i ty , o i l  and o ther s ,  and 
natura l gas) ; eigh t  end use types ( spac e  heat ing , a ir-cond it ioning , 
wat er heat ing ,  re frigera t io n, food freez i ng , cooking , l i ghting , and 
o ther ) ; and two hou s ing t ype s ( new and exi s t ing) . Re s iden t ial energy 
use is compu ted for each energy component  based on hou s i ng stock s ,  new 
c ons truc t ion, fu e l  pr ice and initial cos t re la t ionshi ps for equipment 
and s truc ture s .  Variou s demographic , economi c and te chno logical 
feature s are c ons idered in the re s ident ial energy u se s imu lat ion. 

The ORNL Commerc ia l  Sec t or Energy Us e mode l pro j ec t s  ene rgy us e and 
c ap i tal  c o s t s  o f  energy-using equ ipment  and s truc ture s .  Pro j ec t ions 
are mad e for thre e fue l types ( e lec tri c i ty , o i l  and o ther s ,  and natural 
gas) ; five end u se s  (h eating , c oo l ing , water heat ing , l igh t ing , and 
o ther s )  by 10 bu i l ding types ( re tai l-who lesal e ,  o f f ic e ,  aut o  repa i r ,  
wareh ou s e ,  e ducat ion, heal th ,  pub l ic ,  re l igious , h o t e l-mo t e l , and 
mi sc e l laneou s ) . L ike the Res idential Energy Us e mode l ,  the Commerc ia l 
Energy U s e  model i s  b ased on d emogr aph i c ,  e conomic and t echno l og ical 
fac tor s .  The informa t ion i s  mod if ied for e ach year o f  the s imulation 
t o  mode l  ch anges  in s tock and e ffic ienc y of energy-us ing equ ipment , 
opera t ion o f  bu i ld i ngs and cho ic e o f  fue l typ e  for spac e and wat er 
heat ing . 

F i gure D-4 in Ap pend ix D depic t s  the interre lat ionsh ips and informat ion 
flow o f  al l the mode l s  used in the present analys is  o f  base l ine and 
impacts  o f  the propo sed energy performanc e s tandards for new bui ldings .  

4 . 2 . 2  DESCRI PT ION OF THE NAT IONAL ECONOMI C  E NVIRONMENT 

Import ant macro economic var i ab l es such a s  GNP , t ot a l  pr ivate c onsump t ion 
expend iture (PCE , a maj or port ion of GNP) , tota l produc t io n ,  inves tment 
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requirements , empl oyment and empl oyment income that are proj ec ted as 
des cribed in the preceding s ec tion are dis played in Table 4-2 .  More 
disaggregated es timates pertaining to produc tion and empl oyment in 
spec ific indus tries are des cribed in the fo llowing s ec tions . A forecast 
of  energy use in the basel ine is al so provided .  

4 . 2 . 2 . 1  INDUSTRY 

Basel ine forecas ts generated by EXPLOR, for 80 sectors , inc lude es ti
mates of produc ti on ,  employment and employee income . Those sec tors that 
are expected to fee l maj or impac ts from the S tandards are displayed in 
Table 4-3 , along with e s t imated annual production in 1 980 , 1 985 , and 
1 990 assuming no S tandards . These sec tors are :  electricity and natural 
gas ; d is tributive trade and s ervi ces ; building cons truc tion and elec tric 
appliances sectors ; and fina l ly , some of the materi al-producing sectors 
s uch as rubb er and plas tic , cement , and log and s awmi ll  produc ts . 

Cons truc tion forecas ts for residential , commercial and mobile  homes are 
an integral part of the ORNL Energy Use model . Detailed impac ts of the 
S tandards ' program on bu ilding material s forecas ts were deve loped in 
Chapter 6 ,  TSD No . 8 ,  Economic Analysis ( DOE 1 9 79c ) . The forecas ts of 
the impac t  on bu il ding materials were adjus ted to be cons i s tent wi th 
the ORNL cons truc ti on forecas ts by using separate adjus tment fac tors 
for residential and commercial buil dings . Adjus tment fac tors , as we l l  
as the ORNL cons truc tion forecas ts , are shown i n  Table  D-5 in 
Append ix D .  

At a more de tai l ed leve l , buil ding material suppl iers that were pro
j ected to be a ffec ted by implementation of the Standards were examined . 
Thes e  indus tri es have been discussed in detail in Chapter 6 and Appen
dix F o f  TSD No . 8 ,  Economic Analysis  ( DOE 1 9 79c ) , in support of the 
NOPR. The basel ine bu il ding materi al demands for selected materi als in 
the abs ence of the Standards are shown in Table  D-6 in Appendix D .  The 
table includes the effec ts of pres ent trends in cons ervation practice 
for new buildings . Additi onal cons ervation ac tivi ties occurring in 
response to future higher fue l prices are not included in these  basel ine 
e s t ima tes . These , therefore , tend to unders tate base line demand and 
overs tate any impacts of the S tandards . 

4 . 2 . 2 . 2  EMPLOYMENI' AND EMPLOYMENI' INCOME 

Empl oyment and employment income ( i . e . earned income ) by producing 
indus tries are e s t imated in the EXPLOR model in the Wigley Produc tion 
Function submode l ( Figure D-4 ) . In forecas ting l abor requi rements ,  the 
Wigley Produc ti on Func tion consi ders changes in produc tivity (output / 
labor ) resul ting from improvements in produc tivi ty o f  new capital and 

· labor relative to old capital and the exis ting labor force . Employment 
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and employment income by selec ted sec tors are lis ted in Tables D-7 and 
D-8 in Appendix D .  

TABLE 4-2 : KEY ECONOMIC INDICATORS 

Ind icator 1 980 

Gross Nat ional Product 1 , 369 . 0  
( B i l li ons o f  $1 970) 

Total Production 2 ,  746 . 0  
( B il li ons o f  $1 970) 

Total Private Expend iture 896 . 0  
( B il li ons o f  $1 970) 

Inves tment Requirement 1 26 . 8  
( B i l li ons o f  $1 970) 

Empl oyment Income 1 , 508 . 6  
( B illi ons of  Current $ )  

Empl oyment 106 , 03 6  
( Thous and Jobs ) 

1985 1990 

1,  635 .  6 1 , 896 . 3  

3 , 279 . 8  3 , 769 . 8  

1 , 045 . 0  1 , 224 . 7 

189 . 7  1 93 .  6 

2 , 879 . 2  4 , 275 . 1  

1 1 6 '  249 121 , 80 7  

TABLE 4-3 :  ESTIMATED BASELINE TOTAL PRODUCTION BY SELECTED SECTORS 

Mi ll ions o f  1970  Dol lars 
1980 1985 

Elec tricity 43 , 9 23 5 2 , 363 
Natural Gas 18 , 81 9  1 9 , 694 
Building Cons truc tion 88 , 53 7  103 , 468 
Electric App l iances 24 , 053 32 , 668 
D is tributive Trade 2 96 , 887 356 , 1 55 
Services 823 ' 729 94 7 , 485 
Rubber and Plas tic Produc ts 36 , 206 44 ,  748 
Cement 1 7 , 59 2  21 , 267 
Low and Sawmi ll  Produc ts 1 2 z 306 1 5 z l48 

Total - Al l Sectors 2 , 74 5 , 954 3 , 279 , 844 

SOURCE : BNW-EXPLOR Mode l Base Cas e for 1 980 , 1985 , and 1990 . 
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60 , 662 
1 9 , 088 

107 , 825 
36 , 266 

414 , 989 
1 , 098 , 332 

5 1 , 91 9  
23 , 343 
1 7 z l 27 
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4 . 2 .3 DESCRIPTION OF THE REGIONAL ECONOMIC ENV IRONMENT 

Severa l regional economies were examined to determine how total  earnings 
and total employment would change b e tween 1 980 and 2000 in an economy 
without the S tandards .  The Bureau of  Economic Analysis  ( BEA) has 
divided the Uni ted S tates into 1 73 regions . Each region contains at 
leas t one SMSA. Eleven ( 1 1 )  BEA regions were examined in this analys i s  
and their stat is tics are sumnarized i n  Tab l e  D-9 i n  Appendix D .  A map 
showing the location and size of  these regions is provided in U . S .  Water 
Resources Counc il (U. S .  Water Resources Counc il 1 974) . 

Thes e  1 1  regions were selec ted because of a priori hypotheses that these  
regions would re fl ec t the range of any economic impac ts caused by the 
S tandards . It was hypothesized that several key regional variables 
would determine the regional economic impac ts of the Standards on earn
ings and employment . Thes e  variables inc lude total populat ion ,  popula
tion growth rate , per capi ta income and energy prices . The 11  regions 
se lec ted represent the range of va lues on the impac t-determining vari
abl es des crib ed above . 

The methodo logy used to determine the base l ine earnings and empl oyment 
figures is des cribed in U . S .  Wa ters Re sources Counc il ( U . S .  Water 
Resource s  Counc il 1 974 ) . Table D-9 shows , for the base l ine economy , the 
proj ec ted changes in earnings and employment for these regi ons . _ 
Hunt ing ton-Ashland , Wes t  Virginia shows the smal les t growth in earnings 
and employment . Phoenix , Ariz ona shows the l argest  g rowth . This base
l ine informat ion was derived from U . S .  Waters Resources Counc il ( U . S .  
Water Re sources Counc il 1 974 ) . 

4 . 3  EXISTING PHYSICAL ENVIRONMENT 

The mos t important changes in the physica l  environment caused by the 
S tandards relate to resource use and po llutants produced during the 
manufac ture o f  bu ilding material s . This section briefly looks at the 
exis ting environment and the proj ec ted base li ne for energy use and pol
lutant re leases . 

The methodo logy used to deve lop the bas e l ine physica l  environment is 
pres ented and dis cussed in TSD No . 7 ,  Dra ft Environmental Impac t State
ment (DOE 1 97 9a ) .  Energy use in the base l ine forecas t is es timated in 
the ORNL energy demand models  ( s ee below) . 
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4 . 3 . l  ENERGY USE 

'nle ORNL ' s  Res idential Energy Use and Commerc ial Energy Use mode l s , 
presented in deta il in TSO No . 8 ,  Economic Ana lys is ( DOE 1 9 79c ) ,  provide 
the base line forecas t s  of res ident ial and commercial energy use by three 
fuel types ( e l ec tric ity , o il and others , and natural gas ) .  Energy use 
by fue l type is es timated in physica l  units (quads of Btu) . 'nle resul t
ing bas e line foreca s ts are given in Table  4-4 , which provides deta iled 
informat ion on energy consumption for res idential uses and commerc ial 
uses by fuel type ( in physical units ) .  

4 . 3 . 2  DES CRIPTION OF NATURAL ENVIRONMENT 

The base line natural envi ronment whi ch exis ts in the abs ence of the 
S tandards provides a basis from which changes due to the propos ed 
ac tion ,  and rea sonable al ternatives , can be compared . That bas e line was 
deve loped in TS O No . 7 ,  Draft Environmental Impac t Statement (DOE 
1 9 79a ) . Rather than repeat th is dis cussion on the proj ec ted base line 
without the S tandards ,  the reader is re ferred to the DEIS for the S tan
dards for further information . Th is s ec tion summarizes information on 
the building material manufac turing and energy convers ion sec tors re le
vant to how they will be a ffec ted by implementation of the S tandards . 
The baseline is assumed to s tay the same between both E IS s . It  is the 
l evel of  implementation which will determine the impac ts on the natural 
environment . 

'nle DEIS for the S tandards identi f ies industries ( inc lud ing uti l i ti es ) 
which may a ff ect  the natural environment under a S tandards implementa
tion program. This chapter provides background on the type and level of 
po llutants currently produced by these industries . The analysis has 
focused on two major types of indus tries , building material manufactur
ing and energy conversion .  The building ma terial sec tor includes the 
fol lowing manufac turing industries : insulati on ,  heating , vent il ating 
and air cond i tioning ; siding , flat glass , and sof twood lumber . The 
energy convers ion sector addres ses the generation of electricity at 
coal- fired and nuclear power plants , and the combus ti on of fuel o il and 
natural gas within the bu ilding boundary . 

The DEIS for the Standards al so d is cussed impac ts on hab itab ility and 
outdoor si te al terat ions . The sec tion on bu il ding habi tabil ity 
addre ssed exis ting envi ronmental problems associated with insulation 
material s ,  il luminati on and HVAC equipment .  Outs ide site al terations 
included mod ifi cations to lands cape , topography , drainage patterns and 
the e ffec ts of  impermeabl e  or re fl ec tive surfaces when used as energy
cons erving s trategies . 
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Changes in market forces s uch as energy prices and resource avai lab i lity 
cause a cont inuous and gradua l change in the natural environment . 'nles e  
forces determine the use of  resources and energy cons erving strategies . 
'nlus , as energy prices es ca lat e ,  cons umers tend to demand more energy
conserving materials and ut ilize energy-c onserving strategies to a 
greater extent . 'nle base line informati on used in this as s es sment is 
assumed to change over time .  

TABLE 4-4 : ENERGY CONSUMPTION FOR RES IDENTIAL AND COMMERCIAL BUILDINGS 

Res idential Energ;:t Use ( Quad s)  
1980 1 985 1990 

Electri citya 9 . 05 10 . 86 12 . 60 
Oil and Others 2. 81 2 .  70 2 . 65 
Natural Gas 5 . 23 5 . 0 1  4 . 92 

Total 1 7 .  09 1 8 . 57 20 . 1 7 

Commerc ial Energ;:t Use ( Quads )  
1980 1 985 1 990 

Electricitya 5 . 25 6 . 64 7 . 45 
Oil and Others 1 .  63 2 . 20 2 . 24 
Nat ura l  Gas 3 . 03 2 . 05 2 . 15 

Total 9 . 91 1 0 . 89 1 1 .  84 

aE lectricity is meas ured in terms of primary fue ls  
( 1 1 , 500 Btu/kWh ) . 
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5 .  0 IMP ACTS OF SPECIF IC ELEMENTS OF AN IMPLEMENTATION PROGRAM 

The purpose of this chapter is to des cribe the impac ts that would occur 
for various l eve l s  of each of the elements of an implementation 
program . Chapter 3 des cribed how the impac ts of the Standards vary by 
four specific  as sumed impl ementation al ternat ive s . However ,  DOE has 
not yet settled on t he implementati on s cenario for the Standards and 
the act i on chos en may vary from one of the four impl ementat i on 
al ternatives des cribed in Chapter 3 .  Therefore , to the extent 
pos sibl e ,  impacts by program elements are presented here so that the 
impac ts associ ated with all  potenti al implementation programs can be 
es timated . 

Soc ioeconomi c and physi ca l  environmental impacts are direct ly rel ated 
to the s peed of adoption of the St andards and only indi rec tly to the 
impl ementat i on program, per se . Ins ti tutional impacts , on the other 
hand , are e qually dependent on b oth the rate of adoption , and the 
impl ementat i on program deve l oped to achieve adopti on .  Soc ioeconomic 
and physi cal envi ronmental impac ts were , for the most part , related 
only to the rate of adoption of the S tandards ( i . e . ,  penetrati on rates ) .  

5 . 1  INSTITUTIONAL IMPACTS 

This sect i on discus s es the impacts of imp l ementati on on a program 
component basis and pos sible variati ons that may exist within an 
impl ementat i on program.  Secti on 5 . 1 . 1  discusses impacts on government 
ins tituti ons ; s ec tion 5 . 1 . 2  pres ents impac ts on building indus try 
groups . 

5 .  1 .  1 GOVERNMENT IMP ACTS 

The impac ts on governmental ins titutions are des cribed in thi s  section .  
The Federal , state , and local impac ts o f  components of an 
impl ementation program ( i . e . ,  ways to comply , acti ons to encourage 
compliance , tools to encourage compliance ) and vari ati ons to 
s ub-elements of the s e  components are discussed . 
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5 . 1 . 1 . 1  WAYS TO COMPLY 

Federa l c ompl ianc e ,  independent o f  the imp l ementat ion pro gram i s  
requ ired by Sec t ion 2 5 2  o f  NECPA and Sec t ion 306 o f  the Ac t .  State and 
l ocal compl ianc e wou ld d epend upon the impl ementat ion program. Two 
ma j or i s sue s det ermined by the administ ering agency are important , 1 )  
whe th er the progr am i s  vo luntary o r  mandatory , and 2 )  whether contro l 
of  the program wil l res ide wi th the Fed era l government , state  and local 
government ,  or both Fe der a l  and local j ur i sd ic t ions .  

The ab il ity o f  s t a t e  and loc a l  j urisdic t ions t o  comply wi th the 
s tandard s is d ependent upon energy c ode adop t ion , l eve l of demand , and 
perc entage of enforcement c overage. Al though 44 states  have adopted 
some form of energy c od e , th i s  may not be an accurate  ind icat ion o f  
ab i l ity t o  comply wi th the Standards  ( s ee  Tab l e  0 . 2  in Append ix D ) . 
However , the s ix s ta t e s ,  and D . C . , that have no typ e  o f  energy cod e  are 
a c le ar ind icat ion of inab i l ity  to comply . Thu s ,  state s were 
c a tegor ized as s tates w i th a s tate energy c ode , and tho se withou t .  
Tab l e  5 . 1 summari zes  the f ind ing s .  There i s  a c lear correlat ion 
b e tween ab i l ity t o  c omp l y  w ith energy s tandards and the exi s t enc e o f  
bu ildi ng code s .  However , 14 s t ate s have adopted an energy cod e  in some 
form , but have not adopted a bui ld ing c od e .  

The l eve l of  demand i s  an ind icat ion of  which s t a t e s  are being affec ted 
by cons tru c t ion growth . I t  i s  u sed in the ana ly s i s  t o  ind ica te which 
st a t e s  wou l d  probab l y  have the mos t  con s truc t ion in the next 5 t o  10 
year s .  Tab le 5 . 1  ind icates i n  summary form how s tates are c l a s s i fied 
und er code/demand parame t er s .  Category 3 ,  no s t a t e  energy code and 
h i gh  d emand , inc l udes 1 1  s tates and i s  an ini tial  ind icat ion o f  where 
implementat ion of the Standard s woul d  be mo s t  effec t ive.  

The perc entage of c overage by a l ocal  c ode in s ta tes with no energy 
cod e  ind icates an ab i l ity  to comp ly via enforc ement . The highe s t  
perc ent age o f  c overge i s  i n  the Northea s t , North Mi dwes t ,  Pac i f ic Coast 
and Sou thwe s t  port ion s o f  the U . S .  The lowe s t  percentage o f  c overage 
i s  in th e South , Sou thea s t , Gre at P l ains and Northern Ro ck ies . Mo s t  o f  
the s t a t e s  tha t have n o  s tat e energy code or only have a code for 
pub l ic b uil dings are a l so not ach i eving enforc ement at the l ocal  l eve l ( 14 o f  17 ) .  
The l eve l o f  enforc ement then b ecomes the key t o  c ompl ianc e .  Tab l e  5 . 1  
only indicates whi ch states  have adopted an energy cod e ;  i t  canno t be  
u s ed t o  d e t ermine th e  success o f  enforc ement under the S t andards 
becau s e ,  general ly ,  code enforcement is  a re spons ib i l ity o f  local 
government .  Twenty s ta tes have mandatory s tate build ing codes for a l l  
cons truct ion. E i ghty percent ( 80% ) of cons truc t ion is a l s o  being 
influenc ed by s ome form o f  an energy c od e .  The s e  f igure s and the cas e  
s tudy analysi s  documented i n  Technical Support Documents t o  this 
Sup pl ement (Human Af fa ir s Re search Center , 19 80) ind icate that there is 
wid e variat ion in the-teve l of  enforcement , bo th in building code s and 
energy codes.  Adopt ion and adminis tra t ion do  not then provide a c lear 
ind icat ion of enforcement und er ei ther a c ert i ficat ion proces s or an 
AAP .  
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TABLE 5-1 : EXPE RIENCE OF STATES WITH BUILDING CODES AND AMOUNI' OF NEW 
CONSTRUCTION 

Category 
Experience/Level 
of Demand States Total 

1 SEC /HD ( CO ) , NM ,  NV ,  UT , CA, WA, FL, 
( AR) , NH ,  OR, HI , VA, S C ,  MT ,  
NC , GA, TN 1 7  

2 SEC/LD WI , CT , MA, MI , NJ, NY ,  RI , 
MN ,  OH , MD ,  KS , IN , ND ,  SD , 
(DE) , ( IA) 1 6  

3 NS C/HD A1. '  ID , TX ,  ME,  OK , AK ,  LA, 

MS , WY ,  KY , VT 1 1  

4 NS C/LD IL, PA, AL ,  WV ,  MO, NB 6 

Parentheses ind icate  s tates wi th mandatory codes only for jurisdictions 
with building dep artments . 

SEC = State Energy Code 
NSC = No S tate Code , or code for publ ic bui l dings only 
HD = Hi gh Demand 
LD = Low Demand 

= Les s than 50% o f  cons truc tion in s tate i s  covered by l ocal code 
enf or cement 

5 . 1 . 1 . 1 . 1  FEDERAL COMPLIANCE 

'nle impact  of Federal compl iance invo lve s  three Federal requirements or 
ac tiviti e s :  revision of st andards , Federal-a s s isted mort gages and Fed
eral building . 

o Revision of  Standards 

Section 252 ( b )  of NE CPA ( Pub . L. 95 -6 1 9 ,  42 u . s . c .  1471-1490h ) directs 
the Secretary of Agricul ture to estab l ish s imilar MPS for newly con
s truc ted res i dent i al hous ing assis ted under Title  V of the Hous ing Act 
of 1 949 and di rec ts that "s uch property standards shall , insofar as is 
practicabl e ,  be cons i s tent wi th the s tandards es tabl ished pursuant to 
s ec tion 1 735f-4 of  Title 1 2  and shall incorporate the energy perf ormance 
requirements deve l oped purs uant to such section" ( 42 U . S . C .  1490 i ) . DOE 
has interpreted these provisi ons to mean that MPS apply to all sub s i
d ized and federally insured housing programs and that MPS mus t be 
rev is ed to meet the St andards upon promulgati on .  Some analys is must be 
completed to revi se MPS ,  as MPS is based on the ASHRAE 90-75 component-
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based code . DOE is pres ent ly conduc ting the analys i s  so that MP S  can 
be rev ised in a timely manner with the promulgation of the St andards . 
A ful l  revi sion and analys i s  of the component-bas ed code wi l l  increase 
the level of impact upon the impl ementing agency , and reduce the impact 
of  compl iance at the S tate and local leve l . 

o Federal-Assisted Mort gages 

The decentral ized approach to impl ement at ion s pecified in Secti on 252 o f  
NECPA would requi re that each agency ensure that buildings construc ted 
tmder the subsidized federal ly ins ured hous ing programs compl ied wi th 
the Standards . S t andards such as HUD ' s  MPS would need to be revis ed , 
and Federal agencies sponsoring such programs would be tmable  to as sist  
any new cons truc ti on that did not comply . Of 67  programs which provi de 
financial as sis tance , HUD is res pons ible for 58% , which account for 46% 
of the Federal financial a s s istance expenditures . The impact of requi r
ing federal ly ass i sted cons truction to comply i s  significant in the 
re sidenti al s ec t or as 98% of the Federal funds are assigned to re siden
ti al programs and 85% o f  the expenditures are used to provide guaranteed 
or insured loans . Cons truc tion-assistance programs that are subj ect to 
the MPS under the Farmer ' s  Home Adminis trat ion would al so be subj ect to 
the provisi ons of Sec ti on 252 of NECPA. With spec ific s anc ti ons as 
approved by Congress , these  programs would not be abl e  to as sist  new 
cons truc ti on in areas not conforming to the implementation program . 

o Federal Building 

Section 306 o f  the Act specifies that all Federal agencies res pons ib l e  
f or the cons truc tion of any Federal building s hall adopt s uch pro ce
dures as may be neces s ary to ensure that any such cons truc tion meet s  or 
exceeds t he Standards . Thus , a l l  Federal buildings would be requi red 
to comply .  Federal bui ldings repres ent approximat ely 4% o f  the new 
bu ildings cons truc ted each year . Whether Federal agencies update and 
enforce the S tandards for Federal bui l dings in a central ized or a 
decentralized way would · determine how Federal compliance would affect 
impl ementation .  A strategy o f  central izing enforcement res pons ibil ity 
for Federal buildings in one Federal agency would likely have several 
impacts . Firs t ,  o ther Federal agencies may res i s t  rel inqui shing 
authority over one aspect of  their new buildings to another agency . 
E ight agencies--GSA,  DOD , NASA, USPS ,  VA, HUD , HEW, and DOE--account 
for 98% of a l l  Federal cons truc tion ac tivity . Re sistance is likely to 
be parti cularly s trong in DOD , which trad i ti onal ly has retained complete 
authority over i ts own cons truc tion proj ec ts by successfully arguing 
that national security j us ti f ies that authori ty . Second , al though cen
tra lized enf orcement authority may resul t in a higher level of actual 
compl i ance wi th the S tandards ,  it  would probably increas e Federal paper
work and delay those agencies construc ting new buildings . 
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5 . 1 . 1 . 1 . 2  CERTIFICATION PROCESS 

'nl.e impact  of a certif ication proces s  would ini tially be determined by 
the energy budget levels of the Standards . A budget level that requi res 
l es s  energy e fficiency would requi re fewer change s  in building practice 
and thus , would make it easi er for state and local governments to adopt 
or enforce an updated code or an exi s ting code . A set of budgets that 
requi res more energy e fficiency than propos ed in the St andards may mean 
building prac ti ces would change signif icantly . 'nl.e ful l impact of those 
changes would be determined by the marketpl ace and available technology . 
The e ffec t of varying the budget l eve l s  has been analyzed in the DE IS 
for S tandards development ( TSD N0. 7 )  under the s ec ti on ent itled Al ter
nat ives to the Standards . 

'nl.ree elements unre l ated to budget leve l s  are l ikely to affect state and 
local impac ts of implementing the Standards : 1 )  the stringency of 
techn ical cri teri a  for determining certificat i on , 2)  the content of 
codes , and 3 )  the pro cedural requirements for Federal code qua l i fica
tion .  'nl.e range of  stat e ,  l oca l , and other ins ti tutional impacts l ikely 
to res ul t from these elements is outlined bel ow .  

o S tri ngency o f  Technica l  Cri teria 

Technical criteria  for code qua lificati on (equiva l ency ) may vary along 
a number of dimensi ons . Two important dimensi ons for lo cal and state 
impl ementat i on are the variat i on of  cl imate wi thin a j urisdiction and 
the numb er of  building types . Federal requi rements that s tate or local 
codes embody separate provisions for di f ferent cl imati c  conditi ons 
could have severe impac ts in those juris dictions that incl ude a number 
o f  such vari at i ons . 'nl.e s tate or local building department would be 
faced with the complex and confusing task of ess entially enforcing two 
or more codes . Simi l ar ly , builders would have to compl y  wi th a number 
of energy codes within a given jurisdic tion .  To do th is , buil ders , 
es pec ial ly those  o f  small struc tures , would have to rely much more 
heavily on design profe ssional s than they do currently , and in general , 
they would  have to devote  more time and effort to code equiva l ency . 
Th is , in turn , is likely to resul t in increas es in the cost of 
cons truc ting new bu ildings . 

A Federal requirement that energy codes be formulated in terms of the 
S t andard ' s  building class ifi cati on s cheme would al so increase the 
comp l exi ty of the task fac ing designers , and s tate and l ocal code 
enf orcement agenci es . The impac ts of th is requi rement are likely to be 
l es s  severe than the climat i c  cons iderat i ons discussed above . 

The s tringency of technical cri teria could s erious ly affec t Federal , 
s tate and local governments . If stringent compl iance cr i teria  are 
adop ted , more adminis trative appeals and j udicial cha llenges by the 
s tates and local ities can be expected . 'nl.es e  cha llenges would require 
the Federal agency or agencies promul gating the re gulati ons to def end 
themse lves and the val idity o f  the ir ac tions . Stringent criteria wi l l  
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d is courage most , if not all , s tates and local governments from 
at tempting to adopt and impl ement codes which comply . A code adopted 
that meets s tringent criteria would probably requi re maj or changes both 
in s tandard operat ing procedures and in the s taffing of  mos t local and 
state code enf orcement agenci es , and would probably cause s tate and 
l oca l governments and the building indus try to s trongly oppos e 
implementati on of the St andards . That opposi ti on mi ght j eopardi ze the 
enti re s tandard . 

o Content o f  Codes 

One of two types of codes can comply wi th the cri teria of the Federal 
administering agency : a pure performance code that meets or exceed s 
the S tandards or a code that has been prequa l if ied by the Federal 
government . Under a pure perf ormance code , each building would have to 
be eva luated separate ly , a process that would be complex ,  cos tly and 
time consuming . Whether these eval uations were conduc ted by the 
bu il ding department its e l f  or by a l icens ed des ign profes sional , the 
buil der would of ten bear inc reas ed cos ts for building design and 
revi ew ,  and would be de l ayed in the des i gn and review proces s .  The 
cost of design and revi ew under a pure performance code would probably 
l ead mos t builders to rely on a cheaper , l es s  time-cons uming approach : 
using approved bu ilding de signs rather than developing innovative 
energy-efficient des igns . 

State and local jurisdictions would find it eas i er to adopt prequa l if ied 
codes that did not contain a performance option .  However , this might 
have a negat ive effect  on innovation in building desi gn ,  becaus e 
designers wishing to use a performance approach might be requi red to 
use a time-consuming , two-stage des ign .  To es tabl ish a des i gn energy 
budget , the building would fi rst have to be de signed according to the 
component pres criptive path al l owed by the code . It would then have to 
be rede signed so that energy cons umption of the new design mee ts the 
budget ' s  specifications . 

o Procedural Requi rements 

As current ly envis ioned procedural requirements for det ermining 
equival ency of a code are c learly de fined . A c ode can be qua lified to 
comply wi th the standards vi a one o f  three paths : 1 )  it  can be a pure 
performance code ; 2 )  it can be a code that has been prequal i fied by the 
Federal government ; or 3) the s tates can submi t specific informat ion on 
a candi date code to the F ederal administering agency which would 
determine equiva l ency o f  the code . 

Al ternatively , the Federal government could choose to begin 
impl ementing the S tandards wi thout specific  procedural requirements for 
qua l ifying s tate and local codes . Th is would spare the Federal 
government the initi al time and expense of deve loping and reviewing the 
requirements . But , without a we ll-de fined procedure , the government 
would open its e l f  to incons i stency and could j eopardize comp l iance , as 
dec isions could be made that d i ff ered from state to state . The pro cess  
would require that each and every code submi tted be reviewed for 
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qua l ifi cati on .  During what would most probably be a l engthy and 
confus ing process , procedural requirements woul d  almos t surely evolve . 
As they did , state and local governments would l ose the flexib ility 
they initial ly had in applying for code qua l i fication ,  as reques ts for 
addi tional inf ormation from the Federal government requi red more and 
more time and e ffort . Further , some s tates might find the lack of 
establ ished procedures ambi guous and confusing , and thus delay ac tion 
on s tate and local code qua l if ication unt i l  wel l-de fined procedures had 
evolved . Others , ci ting Federal confusion or uncertainty , might 
at tempt to qua l ify a code whi ch does not meet the S tandards . 

5 . 1 . 1 . 1 . 3 ALTE RNATE APPROVAL PROCESS 

The ava il abil ity of an AAP based on des i gner determination would 
greatly fac ilitate s tate and local government compliance with the 
S tandards . As discussed in Chapter 3 ,  the AAP proces s would make 
min imal demands on s tate and local governments . The AAP creates less 
demand than the certif ication process , _as the AAP is bas ed on des igner 
and builder affidav i ts for compliance . 

Lack of  an AAP could have important negat ive impac ts on state and l ocal 
governments , particul arly if accompanied by s anc tions . Local 
governments would be required to choose between es tabl ishing an 
energy-code enforcement pro cess or allowing the state to estab l ish s uch 
a proces s .  Many smal l er loca l governments currently have neither the 
staff ,  the experi ence nor other resources to undertake code enf orcement 
activi ties . That is , choos ing thi s  route woul d  require j urisdictions 
with no exis ting code experi ence to spend considerable time and money 
to impl ement the enforcement process . It  would require hiring new 
staff , estab l ishing new rules and procedures , training both old and new 
s taff , and providing s taff wi th neces s ary office space and materi al s .  
The other option would be for the local juris dic tion to allow the state 
to as s ume res pons ibil ity for implementing and adminis tering an energy 
code . In many areas , the state ' s  enforcement of building codes could 
be pol itica l ly unpopular .  Further , if  a number of local jurisdictions 
did all ow the state to estab l ish and adminis ter s uch a process , the 
s tate migh t  have inadequate  s taff and res ources for review and 
i nspec tion . 

5 . 1 . 1 . 1 . 4  UTILITY REGULATIONS 

A number of Federal impacts are l ikely to res ul t from the deve lopment 
and implementation of a U t i lity Comp liance Program .  First , a Federal 
Uti l ity Comp l iance Program -would add to the number of agencies that 
de signers or builders would have to deal with in meeting all  
building-rel ated requirements of  the S tandards . Second , Congres s ional 
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action would be required to authorize the program' s deve l opment . Many 
u t ili ties would probably s trongly oppose legisl ation bas ed on three key 
issue s . Firs t ,  the uti l ities would l ikely argue that enforcing the 
S t andards by denying s ervice would conflict with their traditional , 
often s tatutory , mandate : providing timely and adequate service to al l 
who need it . Second , they are likely to oppose the additional 
adminis trative burden involved in enforcing the S tandards ,  both in 
terms of the paperwork involved and the possib ility that they mi ght 
inc ur l iabil ity f or the noncompl iance of a buil ding that had once been 
certi fi ed . Oppositi on on th is latter point will be p articul arly 
intense if propos ed Federal regul at i ons require that they actua l ly 
enf orce comp li ance by conduc ting pl an revi ews and buil ding 
ins pecti ons . Third , organizations repres enting the consumers served by 
u t i li ti es may o ppose th is method of enf orcing the St andards . 

I f  Congres s did authorize a Uti l ity Compl iance Program , DOE would 
probab ly be responsible for i ts development and impl ementati on . 
Deve l opment of  the neces s ary regu lat i ons and the analyses required to 
support them could involve considerable time and expense ,  as would 
pos sibl e cha l l enges to the regu lati ons once they were promul gated . 

A Utility Comp li ance Program would a ffect state governments most 
direc tly if Federal regu l ations required that the s tate uti l ity 
commi ssi ons exerc ise their control over u tilities  in impl ementing the 
program . That requirement may be oppos ed because of the time and 
expense involved in developing and enfor cing s uch regul ati ons and 
because it would confl ict wi th the commissions ' bas i c  goal s .  In some 
s tates , however , enf orcement of the Standards through the utility 
commis s i ons migh t  be pol i ti cally more feas ibl e than deve l oping a s tate 
energy code , because governments have traditionally regul ated 
uti l ities , whil e local governments have enforced bu il ding code s . 

5 . 1 . 1 . 2 ACTIONS TO ENCOURAGE COMPLIANCE 

An impl ementat i on program can contain ac tions that encourage 
compliance , s uch as incentives , s anc tions , exempti ons , moni toring and 
updat ing .  Incentive s  heighten the abil ity and des i re o f  state and 
local governments to comply;  s anc ti ons ensure compliance ; exemptions 
as sure fairness by weighting cos ts to benefits ; monitoring de termines 
the level of comp l i ance ; and updating ensures e ffec tiveness and energy 
savings . 

5 . 1 . 1 . 2 . 1  INCENI'IVES 

Incentive s , such as grants and technica l  as s i s tance , are general ly 
considered to have posi tive impac ts . Among the ident ified posi tive 
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impac ts are the inc reas ed fuel s avings , increased bene fi ts to buil ding 
owners and speedier cons truction of buildings that comply wi th the 
S t andards . 

o Techn ical Assis tance and Grants 

Spons oring a l arge number of state and local grants , techni cal 
as sis tance , educat i on ,  training and demons tration programs woul d  place 
great demands on the resources of the Federal administering agency . 
However , i f  the programs are wel l  focused , they are l ikely to l ead to 
swifter comp li ance and , in the long run , reduce the need for continuing 
grants and technica l  as s i stance . Grants and technica l  as sis tance also 
l end a mechanism f or i ntegrating information programs . To be most 
e ffec tive , these programs should be directed to state and local 
o fficial s , l ending ins tituti ons , and de sign profe ssi onal s ,  who would 
bene fit mos t from information regarding the Standards and who would 
directly influence implementation of and comp li ance with the Standards . 

Educa� ion and training programs would be needed mos t in areas wi thout 
any building codes , such as c i ties in regi ons with a rapidly growing 
populat i on and building cons truc tion vo lume , where l enders and others 
are not famili ar with the financial b ene fi ts of energy cons ervation . 
Those  areas l eas t l ikely to require technical as sis tance or training 
are those that have previously adopted and are enforcing a building 
energy code , part icular ly those  areas wi th codes that inc lude perform
ance opti ons . L imiting Federal assistance to p articul ar kinds of  
j urisdictions may have negative pol itica l  impacts . If  Federal as s i s t
ance is provided only to those areas currently without energy codes , 
other areas are l ike ly to argue that they are being penal ized for having 
taken ac ti ons to promote energy cons ervati on . 

Det ermining an ade quate funding l eve l for impl ementat ion grants is 
comp li cated by a number of  fac tors . Up to a poi nt , high levels of 
fund ing for impl ementation would tend to encourage great er compl iance 
by assisting the s tates ·in adopting and enforcing the codes . Extremely 
high grant l eve l s , however , would not be cos t-efficient and would 
likely be vi ewed by the pub lic and Congress as a waste of the 
taxpayer ' s  money . On the other hand , if no Federal imp l ementation 
grants are provided , most state and local governments are not likely to 
at tempt to impl ement the S tandards . In that cas e ,  compliance would be 
achieved through the al ternate approval process . If an inadequate 
l eve l is provide d ,  s tate and local governments , and the general publ ic 
mi ght doubt the Federal government ' s  commitment to implementation of 
the S tandards . Thos e  s tates that adopted energy codes under DOE ' s  
S tate Energy Cons ervati on Program might be res·ent ful , since their 
exis ting codes would not meet or exceed the S tandards . 

The admin istering agency could minimize cri ti c ism with a policy of 
treat ing al l appl icant juri sdictions equa l ly ,  perhaps on the bas i s  of 
the numb er or value of  building permi ts iss ued in a juris diction .  
However , such a program would be les s cos t-ef fective than " targeting" 
the grants to juris dic ti ons , even though a targeted program would 
invo lve addi tional effort on the part of the adminis tering agency in 
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deve lop ing a po l i t ical ly and l ega l ly acceptab l e  formula for awarding 
the grant s .  A grant pro gram tha t provide s aid t o  al l appl icant 
j ur i s d i c t ions but t arg e t s  a id to tho s e  without c ode experi enc e or those  
wi th rapi d  increase s  in cons truc t ion l eve l s  may be  the mo s t  po l i t ically  
fea s ib l e .  

o Tax Cred i t s  

Tax cre d i t s  could po ten t ia l ly b e  added t o  the inc ent ive s o f  an 
implementat ion program , wi th a legis lat ive chang e .  They can be 
e f fec t ive ly d ire c ted t oward s home owner s ,  c ommerc ia l  building owner s ,  
or de s i gn pro fess ional s .  Tax cred i t s  could b e  d irec t cred i t s  for 
energy-e ffic ient buildings , or c ommerc ial building owners could b e  
al lowe d  t o  expens e de s i gn fee s as soc iated wi th energy cons ervat ion 
rather th an c ap i t a l ize them. In e ither case , t ax inc en t ives wou ld 
increase the demand for energy-e ffic ient des i gns and/ or bui lding s .  
S i nc e  e conomic inc ent ive al ready exi s ts t o  c omply with the S t andard s 
( i . e. , the L i fe Cyc le C o s t  (LC C )  o f  owning and spac e c ond i t ioning 
b u ild ings has decreased) , t ax inc ent ive s may b e  vi ewed as  an 
overinvestment by government . 

Congr e s s  has u sed the Fe deral  t ax s truc ture t o  provide inc ent ives for 
ac t ions deemed  in the nat iona l int eres t .  Thi s  is becaus e the provis ion 
o f  inc en t ive s via  th i s  mechanism is not sub j ec t  t o  the rev iew and 
b arga ining tha t is part o f  an annua l ap propriat ion process  ( Surrey 
19 73) . Over the l ong t erm , then, t ax inc ent ive s would have few impac t s  
on Fed era l ins t itu t ion s .  The Int erna l Revenu e Servic e ha s cons iderab l e  
exper ienc e i n  deve lop ing the neces sary forms and procedure s for 
implementing such incent ive s effic iently , and the co s t s  o f  
admin i s t ering the inc ent ive s th rough the t ax sys tem wou ld be  minima l .  
However , incent ive s woul d  reduc e tax revenue s ava i lab l e  t o  the Fed era l 
government ,  p l ac ing budge tory pr e s sure on  o ther pro grams . 

Tax inc ent ive s ,  however ,  wou l d  b e  availab l e  only t o  thos e  ind ividual s  
who pay income t axes an� wou ld n o t  b ene f it bus ine s se s  th at showed a 
lo s s  in a g iven year . Furthe r ,  i f  the inc ent ive s took the form o f  
t axab le deduc t ions , a s  op posed t o  tax credit s ,  they wou ld b e  
inequ itabl e becaus e they woul d  bene fi t  thos e  in the highe s t  t ax 
b rack e t s .  

5 . 1 . 1 . 2 . 2  SANCTIONS 

The Federal government c an exerc ise thre e  types o f  s anc t ions to  
encourag e compl iance wi th the Standard s :  1 )  j awboning ; 
2 )  a dminis trat ive s anc t ions , inc lud ing the s anc tion in the Ac t ;  or 
3) the impo s i t ion  of c ivi l ,  or crimina l l iab il ity for non-compl ianc e. 
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Impac ts on Federal , state or local agencies and l ending ins titutions 
are particularly important in two ways . Firs t ,  new obl igat i ons impos ed 
on an agency may con flict with other mi ssions or ob ligati ons of the 
agency . This confl ict can take the form of competing demands on s carce 
organizati onal resources of t ime , personnel , and budget , and it can 
take the form of contradictions among the obj ec tives of different 
agency po licies . Second , an agency may resist  the implementation of a 
new pol icy that it  perce ives to confl ict wi th the exis ti ng pol icies and 
programs , and that re sistance may mean that the new po licy is not 
impl emented as des i gned , and does not work as intended .  In short , one 
s et of impac ts cons i s ts of those fel t by administering agencies them
selves , and when those  agencies react to those  impacts , the ir actions 
in turn a ff ec t  the e ffec tivene ss of the po licy under consideration . 

As noted above , Congress  mus t  firs t approve the use of sanc tions . 
Assuming this has happened , exerc ising the s anc tions will not be 
automat ic--a Federal financi al regu l at ory or building as sis tance agency 
may not be wil ling to block the prov isi on of a l oan by l ending 
ins ti tuti ons or the provision o f  financ ial as sis tance to a proj ec t  that 
might not fully comply with the Standards . The Federal Res erve System ,  
for exampl e ,  is  directed by a Board of  Governors that i s  independent 
from direct control by both Congre ss and the Pre sident . Other agencies 
are nominal ly sub j ec t  to more direct control by the President , but 
nevertheless have as a matter of prac tice sufficient independence to 
res i s t  the impos ition of  sanct i ons that they think unwi se . 

Whether an agency will be wil ling to apply the appropriate s anction 
wi l l  depend on the exp l ic i tnes s  of the congres sional mandat e , i ts own 
per cep tion of the importance of applying such a s anc ti on , of the 
potenti al harm from do ing so , of the po l itica l pres sures on each side 
of  the iss ue , of the attit ude of the particul ar commi ttees and 
Congres smen that have direct res pons ibil i ty for overs igh t  of its 
ac tiviti es ,  and so forth . Three points can be made . 

Firs t ,  because o f  the uncert�inty in the app l icati on of  one sanction ,  
i t  may be valuable to have redundant enforcement routes f or given types 
of buildings or given jurisdicti ons . However , it is al so use ful to 
determine the proporti on of buildings covered by mul tiple enforcement 
routes . The more bui ldings that are covered by mul ti ple enforcement 
rou tes , the greater the likely e ffec tiveness of the package of 
enforcement mechanisms . 

A second point is that the wil l ingnes s of an agency to impos e  a 
s anc tion may be invers ely rel ated to the scale of that s anc ti on :  heavy 
penal ti es impos ed on broad numbers of buildings or jurisdict ions may be 
l ess likely to be impos ed than ligh ter penal ties direc ted at smaller 
targets . 

A final point is that the charac ter of the regu l atory act ivity engaged 
in by the enforcing agency may al so influence i ts wil lingness to impose 
these  sanc tions . Spec ifica l ly , an agency which currently uses a 
proj ec t-by-proj ect or building-by-building approval process may find it 
relat ive ly easy to add compl iance wi th the S tandards to the set of 
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criteria f or aproval , wh ile an agency that exerts no such spe c i fic 
approva l process  may be unwil l ing to ini tiate any such review . Some 
other HUD hou sing sub sidy or building l oan guarantee programs have 
s imil ar approval processes . On the other hand , the Federal Res erve 
System or the Comp tro l l er of the Currency or other financi al regul atory 
agencies are not l ikely to have any exi s ting routine approva l process  
to  whi ch the S t andards can be  graf ted . For that reason , thes e 
financ ial regul at ory agencies would be more l ikely to res i s t  be ing used 
as an enforcement mechan i sm  f or the Standards . 

o Jawboning 

Jawboning can be used to promote a program through the ava il ab l e  
communi cati on ( pub l is hed and unpub l ished ) system. Jawboning e fforts , 
in and of  themselve s , though they may be cos tly to the Federal 
government , are not likely to induce sign ifi cant compli ance by state 
and l ocal governments . Jawboning is l ike ly to be mos t effec tive when 
widespread comp li ance with the S tandards exi s ts and when it  is direc ted 
toward a l imited number of reca l c itrant jurisdictions . 

o Adminis trative S anc tions 

Federal adminis trat ive s anctions can take the form pres cribed by the 
Act as we ll as al ternative f orms that would al ter the number of 
as sistance programs affec ted and/or the geo graph ic  scope of the 
s anc ti on .  One important aspect of the s anc ti ons is that each requi res 
Congres s i onal ac tion either to authorize or to require the Federal 
agency providing a s s is t ance to implement the s anc tion .  Changing the 
sanction ,  either geograph ica l ly or in terms of the number of as sis tance 
programs a ff ec ted , is likely to be o ppos ed in Congress . 

Decreas ing the number of Federal as sis tance programs from the number 
des crib ed in the Act would lessen the impac ts at the Federal level and 
at the local leve l ,  specifica l ly to l end ing ins titut i ons and the 
building indus try . However , , it might al so decreas e the level of 
compl iance wi th the S tandards . 

Broadening the sanctions , either to cover a broader geograph ic  area or 
to include additi onal a s s istance programs us ed for administering 
s anctions , is l ike ly to be opposed s trongly.  State and l oca l 
governments would oppose a broad geographic s anc ti on ,  since it would 
penal ize an enti re state for the non-compl iance of  one j urisdiction .  
Oppositi on to broadening the s cope o f  the s anc tions to include more 
Federal as s i s tance programs would probably be s trong enough to make 
enac tment of  broad s anc tions politically infeasible and could undermine 
support of the impl ementati on program in Congres s .  Even if broad 
s anc ti ons were approved by Congre ss , various Federal agencies , vi ewing 
the trad itional goals  of the as sis tance programs they adminis ter as 
more import ant than implementation of the Standards , would be reluctant 
to impl ement the s anctions . 
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o C ivi l and Crimina l Sanc t ion 

An a lternat ive t o  the impos i t ion o f  adminis trative sanc t ions wou ld b e  
imposit ion o f  c ivi l ,  or crimina l l iab i l ity for non-compl ianc e .  This 
would require add i t iona l Federal government empl oyees and enforc ement 
would plac e addit iona l demand on the Federa l judicial sys tem. However , 
th is  type o f  sanc t ion might b e  viewed a s  more equitab le th an broad 
adminis trat ive sanc t ion s ,  because only those who have ei ther falsely or 
improper ly determined pl ans t o  b e  in c ompl ianc e or cons truc ted a 
build ing to a plan tha t  wa s no t det ermined to b e  in compl ianc e  would be 
punished . 

S t ate and local governments ,  and organiza tions o f  des ign pro fess ionals  
and build ers  could b e  expec ted to oppose the imposit ion o f  c ivi l or 
cr imina l l iab i l i ty for non-compl ianc e. St ate and local governments are 
like ly t o  want to avoid incurring any l iab i l i ty .  Mo s t  would probab ly 
pre fer to have l iab i l ity re s t  with a des ign pro fes s iona l .  Thus , th i s  
type o f  sanc t ion woul d  lead to s tates and locali t ies adopting an AAP 
rather th an a code-c ompl ianc e proces s .  

S . 1 . 1 . 2 . 3  EXEMPT IONS 

When a pro gram is mandatory with the provis ion of a sanc t ion for 
non-compl ianc e ,  then the administ ering agency is requ ired to provide an 
exempt ion. Sec t ion 305( a)  ( 3 )  spe cifies that any new build ing " located 
in any area in whi ch the cons truc t ion o f  new buildings i s  no t o f  a 
magnitude to warrant the costs of  impl ementing f inal performanc e 
standards , "  then the area can b e  exempt . Sec t ion 305 ( a) ( 3 )  further 
s tates th at a determina tion by the Se cre tary wil l b e  made after 
rece iving a reques t  for such det erminat ion. The reques t  mus t  b e  
accompanied b y  ma terial�  j us t ifying the reques t .  Addi tionally ,  
30S ( a) ( 3 )  spec ifies tha t whenever the Se cret ary finds tha t the amount 
o f  cons truc t ion o f  new build ings has increased to the extent th at such 
costs  for compl ianc e are warranted , then the exemption can be resc inded . 

Adminis tering exempt ions a t  the Federal l eve l is only required under an 
ac t ion tha t is  sanc t ioned.  The impac t inc lude s reques t s  for 
exempt ions , support ed by jus tifying materials , and inve s t iga t ions th at 
mus t  be und ertaken in ord er to evaluate  whe th er an area should remain 
exempt or b e  forc ed to comply b ecause o f  increased new building 
cons truc t ion. However ,  when a program is mandatory , exemptions mu s t  be 
availab le for those s tates or localities where the burden would be 
greater than the benefits  to avoid unequitab l e  impac t s .  

As the impl ementat ion pro gram could vary depending on whe ther 
incent ive s were provided , and assumi ng sanc t ion s ,  then the criteria for 
asses s ing whe ther costs  for compl ianc e are unwarranted would ch ang e.  
Thu s ,  a program which provide s no incent ive s for es tab l ishing a 
compl ianc e pa th would have greater d ire ct  cos ts a t  the s tate and local 
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level . The variation in determination would be c l os ely tied to the 
cri teria es tabl ished to measure cos ts , and how the l eve l of new 
cons truc ti on is determined . E stab l ishment of cri teria will  undoub tedly 
be controvers ial as some s tates may try to avo id compl i ance via the 
exemp ti on pro cess . 

The es tabl ishment of  an exemption process  that is appl ied to building 
designs or building type would probably be warranted . It would allow a 
design pro fes sional the opportunity to seek an exemption for a building 
de sign under certain cri teria . This would alleviate many of the 
impacts .of  non-compl iance where it is warranted . Additional ly ,  there 
are several building types whi ch have not been assigned an energy 
budget , but have been given space res erved . Thus , these  buildings 
would be given an exemp tion unt il a budget has been assigned . 

5 . 1 . 1 . 2 . 4  MONITORING 

Federal moni toring may be conduc ted for two purposes : firs t ,  to 
monitor comp li ance with the St andards by state and local governments , 
design profes sional s  and builders , and second , to moni tor the actua l 
energy consumpti on of  buildings de signed in compli ance with the 
S tandards to tes t the effectivenes s of the S tandards . Federal 
monitoring of  comp li ance is likely to be po li tically unpopular .  A 
Federal program to monitor actua l  energy consumpti on ,  al though it would 
requi re consi derable resources , would probably not be oppos ed , and 
migh t  be supported by those  interes ted in promoting knowledge of 
building energy cons ervati on .  

5 . 1 . 1 . 2 . 5 .  UPDATING 

The impac ts on Federal , s tate and local governments , and on the 
building indus try are likely to increas e when the Standards are 
updated . Many s tates have taken up to 3 years to impl ement exi s ting 
bu ilding energy codes , even though few demands have b een made on state 
adminis trative agencies and few changes in local code enforcement have 
been requi red . If the S tandards were updated more of ten than every 5 
years , the cos t of  the S tandards program would be very high , and the 
confu si on and res entment created could j eopardize the enti re S t andards 
program . On the other hand , as the price of energy ri ses , the 
S t andards must be upated or they could become outdated . The cos ts of  
implementing new S tandards should be  balanced agains t the energy 
s avings derived by doing so in any determinati on of  how of ten the 
S tandards could be updated . 
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5 . 1 . 1 . 3 TOOLS TO ENCOURAGE COMPLIANCE 

A number of impl ementati on tool s ,  as de fined in Chapter 3, could be 
provided to o ffset the impact of implementing the Standards . These 
too l s , which inc lude prequa l if icati on of  exi s ting codes , deve lopment of 
the SET and CET , and a manual of recomnended prac ti ces are designed to 
he lp state and local  governments and the building indus try to eva luate 
exis ting codes and/ or develop new standards or codes . 

o Prequa l if ied Codes 

Some leve l of  effort in prequa l ifying codes would seem to be an 
inves tment that repays i ts e lf over t ime . S tate and local government 
would not be forced to inves t  the time in deve loping new codes or in 
updating exis ting ones , and the Federal government would not have to 
spend a comparabl e  amount of time in determining the equiva l ency of  
each of these codes . 

Prequa lificati on of  a code bas ed on the ASHRAE standards would do much 
to encourage code adoption ,  since the maj ority of existing state and 
l ocal  energy codes are bas ed on national model codes , which , in turn , 
were bas ed on the ASHRAE 90-75 standards . Prequa l i fi ed codes based on 
HUD ' s  MPS and the FmHA standards would be the next mos t succe s s ful , 
respec tive ly .  Prequal i fi cati on based on other exis ting codes or 
s tandards is  l ikely to have only marginal success in encouraging 
comp li ance , since these codes have l imi ted infl uence . 

For a number of reas ons , a prequalif ication process  that includes 
repres entatives of  code o fficial s ,  standards and code organizati ons , 
des ign pro fes siona l s , and builders wil l  have greater success in 
encouraging implementation than a pro cess that exc ludes them. By 
inc lud ing them the Federal government would demons trate that it wanted 
to s hape i ts po licies to respond to the needs of those a ffec ted by 
them . The repres entat ives could provide ins ights into the probl ems 
likely to resul t from a propos ed ac tion and could contribu te to 
workabl e  solutions for ach ieving the Federal obj ec tives . Mos t 
important , the participati on of repres entatives from a broad spec trum 
of  interes ts could l egitimize the prequal ification proce s s  and 
encourage comp liance with the Standards through state and local 
ado ption and enforcement . 

o Development o f  SET and CET 

The technique s embodied in SET and CET are neces sary for S tandards 
impl ementati on .  The po liti cal feasib ility of successfully implementing 
the S tandards woul d  be impaired without having these too l s  be fore 
implementation .  If the Federal government does not assume the 
res pons ibil ity of deve loping these tools , the task wil l  fal l  to the 
de sign professi ons , standards or model code organizations , and state 
and loca l code agenc ies . The Federal government wil l  then have to 
evaluate a numb er of d ifferent energy codes and a mul titude of building 
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de signs with various existing computerized models of  building energy 
cons umpti on .  Cons iderab l e  time and effort wi l l  be required simply to 
unders tand the d i fferences b etween the various compu ter models of  
bu il ding energy consumption .  Devel oping procedures for achieving 
rel atively uniform resul ts in the evaluati on of  building de signs and 
energy codes wi l l  require additional time . This is likely to de lay 
impl ementati on of the S t andards . 

Regardles s of  how and by whom the SET and CET programs are deve loped , 
their design will be e xpensive and t ime-consuming . Al ternative 
compu ter mode l s  mus t  be deve l oped , then verif ied and accepted . The 
process may requi re adminis trative hearings and could provide further 
opportunities for lega l chall enges through the courts . The resul t may 
be further delay in impl ementing the program . Thus , the early 
deve lopment of  SET and CET should be a priority of the impl ementat i on 
program . 

o Manua l of  Recommended Practices 

The development of a manual of reconmended practice would provi de 
guidance to des i gn profes sional s ,  builders , and l ocal enforcement 
o fficial s  in complying with the S tandards . Since Manual s o f  
Recommended Practice are s tandard i n  the building indus try , the lack of  
one might be  burdensome on those who pres ently ut ilize one to design or 
eva luate designs . The manual provides a short cut to information ,  
whether i t  is inf ormati on on requi rements or ava ilable al ternative 
solutions . The deve lopment of a manual which then could be adopted to 
spec i fic s tate or l ocalized needs would be cos t-e ffec tive . 

5 . 1 . 2  IMPACTS ON BUILDING INDUSTRY GROUPS 

Th is s ec ti on d is cusses the impac ts of the Standards on building 
industry groups , on the design and cons truc tion pro fes siona l s  and 
materi al manufacturers , as we ll as on the associations that repres ent 
them . Thes e  impac ts would depend on the training programs , incentives , 
and implementati on tool s us ed to implement the program. Because these 
groups are interrel ated in the building process , many o f  the impacts 
that a ff ect  one group would a ffect others . 

5 . 1 . 2 . 1 DES IGN PROFES S IONALS 

Architects and engineers , the des ign profes sional s  for the building 
indus try , would s upport energy performance standards that enhanced 
the ir opporttmities to use innovative des ign techniques . The 
performance option gives them the o pportunity , but it is rarely 

5 . 1 6  



included in exis ting component-based codes . Existing codes requi re 
what is a cos t ly design proce s s . Des igners mus t  des ign the struc ture 
by packaging components , then redesign it to optimize energy use by 
changing components . Building a per formance option into the codes 
would a ll ow  the de signer to de sign the s tructure only once . It would 
require more des ign time ini ti al ly , bu t as des i gners became famil iar 
with the s tandards and how to calculate energy e fficiency , it  should 
prove cos t-effec tive . Furthermore , s i nce s truc tures woul d  increase in 
cost as a result of the Standards , designers , whos e fees are based on a 
fixed percentage o f  the cos t ,  would undoub tedly benefit . 

Designers would need to increase their understanding of 
energy-cons erving strategi es , inc lud ing des i gn strategies , the 
integration of subsystems , and new and exis ting produc ts and 
properties . Training programs for arch i tects /engineers would then be 
needed in the implementati on program .  

I f  des igners are liab l e  under the S tandards program , two resul ts are 
pos sible . One , they will spend more t ime and take more care in 
deve loping the ir designs ; two , they may refus e to design certain 
buildings without a substantial increase in fees . 

Two l iabi l ity is sues are be ing examined : 1 )  whether a des i gn 
professi onal can be held liab le , and if so 2 )  whether to c l ear them 
from l iabil ity or to l imi t liabil ity.  Under the propos ed action 
liab ility is l imited . De signers are held responsible for determining 
that new bu ilding des igns are in compliance wi th the S tandards , but not , 
for actual performance of the s tructure . The issue is then whether the 
designer would be l iabl e  for damages wi th a des ign which fal l s  short of 
the S tandards . Assuming the de sign professional may be held liable for 
negligent energy design ,  what third part i es could al so bring a cause of 
ac tion for improper determi nati on? If the de termination is made by an 
independent arch i tect/engineer , could they reas onably be expected to 
carry liab i lity? If the de sign revi ewer or a municipal employee 
provides the determinat ion ,  would the owner , the contrac tor , the 
de signer or a subsequent purchaser qua l ify as a thi rd party? Thes e 
is sues wil l  be addres s ed in the draft impl ementat ion regu l ation .  

De signers are likely to support the AAP b ecause it would integrate them 
into the building process . Des ign profes s i onal s  in areas where no 
codes exist or in rapidly growing ones , could a lleviate the burden on 
l oca l governments . A potential  probl em ,  however , i s  that those areas 
with the highest growth rates al so may have the l east number of 
ava ilable  architects and engineers , and an AAP would demand much of 
their t ime . 

Des igners wou ld be mos t interes ted in those implementation too l s  that 
would ease the burden of developing de signs to meet the S tandards . The 
mos t cri t i ca l  impl ementat i on tools  for des igners are the SET and CET . 
The CET would enable code equival ency to the Standards to be 
eva luated . The SET can be used to determine the des ign energy 
c ons ump ti on of the building , and therefore whether a de sign is in 
compliance wi th the S tandards .  
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The maj or negat ive impac ts to des igners would occur during the ini tial 
adopti on peri od . Buildings being de signed at that t ime would have to 
be redesigned to meet the new code , a time-consuming and cos tly 
proce ss . Confu si on during ini tiati on of the implementation process 
that de l ays approva l of the code or of  financ ing and de layed 
enf orcement as code o fficials  become familiar with checking for energy 
components and cons truc tion technique s could also cause probl ems for 
the de sign pro fession in terms of missed deadlines and cost overruns . 

5 . 1 . 2 . 2  CONSTRUCTION PROFES S IONALS 

Many of  the impac ts d is cussed under de sign profe ssi onal s would al so 
affec t  the cons truc tion profes sion .  The cos t of building new , energy 
e fficient buildings may increase sub s t antially for several reasons . 
Firs t ,  builders would spend more time in interpreting des ign drawings . 
Second , bu il ders and contrac tors would have to obtain de signer approval 
to change a design or sub s t i tute a material or subsys tem becaus e the 
change might a ff ec t  energy use . Thi rd , if d i fferent codes exis ted for 
each j urisdiction , the additional time required for code compl iance 
could i ncrease cons truc tion cos ts . Finally , cons truc ti on pro fessions 
may require cos t ly training on the requirements for compl iance wi th the 
code and to s harpen or enhance cons truc tion skill s if budget level s 
require significant changes in building prac tices . One way to 
alleviate these increas ed costs is through incentives to cons truc tion 
pro fes sionals . Jus t as for the des igners , l i abil ity may be an issue 
for the cons truc tion profe s si onal s .  Rather than r isk liab ility , they 
may choose not to build  certain buildings or to use s tandard building 
designs that have been approved . 

5 . 1 . 2 . 3  MANUFACTURERS 

There would be two maj or ins ti tutional impac ts to material 
manufacturers as a resul t  of the Standards . First , they may be 
required to demons trate , ei ther through tes t ratings and /or comparat ive 
tes ting by independent tes ters , the accuracy of ma terial and subsystem 
spec i fications . The chal l enge would be to provide accurate informat i on 
on each material and to develop accurate comparative information .  
Second , because they may be l iabl e ,  manufac turers may take more time in 
developing spec i fi cations so that they could avoid challenges that a 
produc t does not comply with wri tten specification . The quanti tative 
changes to the manufacturers of building materials are d is cussed in TSD 
No . 7 and TSD No . 8 (DOE 1 979a and DOE 1 979c ) .  

5 . 1 8 



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

5 . 2 SOCIOECONOMIC IMPACTS 

This section summarizes impacts of the S tandards on the nat ional 
economy and on regi onal economies as repres ented by selec ted BEA 
regions . At the nat i onal leve l , impacts are shown for each of the five 
hypothe sized pene tration paths des cribed in Secti on 3 . 3 . At the 
regional leve l ,  analys is was conduc ted to determine the change in 
employment and earnings resul ting from the implementation of the 
S tandards . This analysi s  was carried out for al ternat ive penetrat i on 
rates . In addition ,  the relati onship between s anc tions , incentives and 
regional impacts was identi f ied . 

5 . 2 . 1  NATIONAL ECONOMIC IMPACTS 

The impacts on key macroeconomic indicators , s elec ted indus tries and 
employment from implementing the S tandards were determined for 
al ternat ive penetrati on rates . The impac ts by component s of an 
implementati on program were not ident ified . Impac ts on the nati onal 
economic parameters were summar ized in Section 3 . 5 . 2 . A detai l ed 
d is cus sion of these impac ts is found in Appendix C .  The rest of this 
section summarizes impacts on cons umers . 

The impac ts on consumers from implementing the Standards are divi ded 
into four categori es : 1 )  increased building capital cos t ,  2)  net 
pres ent value of the Standards , 3 )  consumer response , and 4) equi ty 
impl ications . These impacts are discussed in more detail in Appendix C .  

5 . 2 . 1 . l BUILDING CAP ITAL COSTS 

The impact of  the standards 
the implementation program .  
Section/3 . 5 . 2  and discus sed 

on building capi tal cos t is independent of 
The impac ts are summarized in 

in detail in Appendix C .  

5 . 2 . 1 . 2  NET PRESENT VALUE OF THE STANDARDS TO CONSUMERS 

The NPV of inves tments in energy-cons erving improvements required by 
the Standards is al so sunmarized in Sec tion 3 . 5 . 2 . Tax incentives to 
home buyers to purchase houses that comply wi th the Standards would 
increase the NPV of the inves tment to the consumer . This is dis cussed 
in detail in Append ix C .  
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S . 2 . 1 . 3  CONSUMER RE SPO NSE 

Consumer re sponse to th e S t andards wou ld  a f fect  pro per t y  values 
(hou s ing f ir s t  co s t )  and housing s t art s .  The me thodo logy used t o  
d e t ermine pro per t y  value and hous ing s tart impa c t s  i s  d escrib ed in 
Append ix C .  The impac t on propert y value s i s  cons id ere d f irst . 

S . 2 . 1 . 3 . 1 IMPACTS ON PROPERTY VALUES 

The impac t o f  the Stand ard s  on property va lues (housing f ir s t  cos t s )  
was ana lyz ed for a 100% , 60% and 20% pene tra t ion rate for each o f  the S 
pene trat ion pa th s .  A 100% pene trat ion rate i s  c on s i d ered f ir s t . 
Consumer wil l ingn e s s  t o  pay for improvement s  in energy e ff ic ient 
hous i ng was es t ima ted . The resu l t s  indicat e tha t the increas e in 
b u i l d ing c ap i t a l  c o s t  th at  wou ld re su l t  from the S t andards is greater 
than average consumer wi l l i ngnes s t o  pay for the improvement in hou s ing 
energy e ff ic iency th at would  result  from the S t andard s .  The ana lys is  
wa s b a se d  on  197 6  dat a and , there fore , cou l d  und eres t ima t e  consumer 
wil l ingness t o  pay . 

As a re su l t  o f  th e St andard s ,  the f ir s t  c o s t  o f  hous ing wou l d  b e  
expec ted t o  increa s e , o n  averag e ,  approximately 2% . However , g iven 
that in the s hor t run c onsumer s are genera l ly not wil l ing to pay the 
fu l l  add it iona l c o s t  of the S t and ard s ,  the price o f  hou s e s  tha t  comply 
w i th the S t andards wou l d  h ave t o  be  s l igh t ly d iscounted in ord er to 
se l l . I t  also seems reasonabl e to  expec t tha t  prices of o ld er houses  
not built  to  th e S t andards  wou ld b e  b id up s light ly in  value b ecause  o f  
consumer s '  unwi l l ingnes s t o  pay for the fu l l  add i t iona l co s t  o f  
building a house t o  c omp ly with the S t andard s .  

I n  the long ru n ,  i t  woul d  b e  expec ted tha t  c onsumer s wou ld  bec ome aware 
o f  th e fu l l  value o f  h ous ing th at  c ompl ies w ith the S tandard s .  Af ter 
some consumer s l ive in hous ing tha t  comp l ie s  wi th the Standard s ,  
informat ion w il l c ircu late  on the true value o f  a 30% increase in 
hous ing energy effic iency . Previou s analys i s ,  wh ich i s  d i scu s sed in 
TSD No . 8,  Economic Ana lysis , h as shown th at a ssuming a 3% real 
d iscount rat e and a set  o f  ris ing en ergy price s ,  the Standards wou l d  
ac tua l ly d ecrease the l ife-c yc le c o s t  o f  hous ing . Under th i s  scenar io , 
the f ir s t  c o s t  o f  new hou s i ng complying wi th the Stand ard s wou l d  rise  
by  th e fu l l  2% add i t iona l c os t ,  and the pr ice  o f  o lder houses not  bui l t  
t o  the Standard s may decreas e s l i ghtly bec ause  o f  the re lat ive increas e  
i n  d emand for hous ing th at c ompl ies wi th th e S t andard s .  

Wi th a 20% nat iona l pene trat ion rate , many c onsumer s woul d  b e  ab l e  t o  
choose  from th re e types o f  hous ing : 1 )  o lder homes which may o r  may 
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not be energy-efficient , 2)  new homes which comply ,  and 3 )  new homes 
whi ch do not comply . I f , in any parti cular locality , the number of  
type 2 houses buil t was a relative ly l ow percentage of the total , then 
in the short run , property values f or hous es in compliance with the 
S tandards would be expected to increase by the ful l  2% additi onal 
cost . Type 2 hous es would not be d is counted because , given the 
relative ly small  number of the houses , there would probably be enough 
consumers wil ling to pay the add iti onal 2% . 

In the long run , one would expect that informat i on on the value of 
hou sing energy e ffici ency would circulate to consumers and the 
penetrat i on of  the S tandards would increase as builders respond to 
consumer demand for improved housing energy e fficiency . Property value 
impacts would then be des cribed by the long run , 100% penetrati on rate 
s cenario d is cussed above . 

Wi th 60% o f  new res idential cons truction complying wi th the S tandards ,  
one would e xpect the e ffec ts to be somewhere between the 1 00% and 20% 
cases . The long-run impac ts would not vary from the 100% penetrat i on 
rate s cenari os . 

o Rel at i onship Between Property Value s  and Incentives 

The rel ati onship b e tween incentives and property values is considered 
next . Two incentives , tax credits and a pub l ic informati on program ,  
are examined . A fu ll tax c redit ( 100% ) is de fined as a tax credit to 
consumers that would equal the increas e in hous ing capital cos t due to 
the S t andards . A parti al tax credit  ( 50%)  is de fi ned as a tax credit 
that would equal hal f  the increase in housing capital cos t due to the 
S tandards . An e ffec tive pub lic information program is defined as one 
that educates consumers to impacts of the S tandards on a buildings ' 
l ife-cycle cos t .  

This dis cuss i on on tax credits ass umes a 100% penetrati on rat e .  With 
full tax incentives the · fi rs� cost of housing that comp lies with the 
S tandards would be expected to increase by at leas t 2% in the short 
run .  A temporary shortage of housing that comp lies with the Standards 
may cause firs t cos t  to increase by more than 2% . In the long run , the 
fi rst cost of new housing would be e xpec ted to increase by 2% . With 
parti al tax incentives housing that comp l ies wi th the S tandards might 
be s lightly d is counted in some loca litites ; and as with full tax incen
tives , firs t cos t of new housing that compl ies to the S tandards would 
increase by 2% in the l ong run . 

With an effec tive publ ic information program and no tax credits , the 
price of housing that comp lies with the S tandards would increase by 
approximate ly 2% in both the short and l ong run . Wi th both ful l  tax 
cred its and a pub lic informati on program, property values of housing 
that comp l ies wi th the S tandards are expected to increase by more than 
2% in the short run . In the l ong run property values would increase by 
approximate ly 2% . 
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o Impa c t  o f  Sanc t ions on  Property  Va lues 

The sanc t ion  present ly writ ten int o the Ac t ind icates  tha t  al l fed era l l y  
c ontro l led mort gage funds would b e  d enied t o  a recalci trant are a or 
builder .  Thi s  sanc t ion  wou l d  c au s e  a sub s tant ia l reduc t ion in housing 
s tart s  i f  invoked . Consumer s '  choices in hous ing would b e  narrowed to  
exis t i ng houses  and new hou s i ng starts tha t can  no t b e  contro lled  by 
feder a l ly regu lated agenc ies . Thu s ,  the s anc t ion would c ause a re la
t ive increase in demand for the rema ining hous ing whos e  property values 
would  increase sub s tant ia l l y .  A quan t i t a t ive es t imate  of the increase 
i s  no t availab l e  a t  thi s  t ime . 

5 . 2 . 1 . 3 . 2  IMPACTS ON HO USING STARTS l 

The impac t o f  the Standard s  on hou s i ng s t art s is  anal yzed for a 100% , 
6 0% and 20% penetr a t ion rate.  As suming a 100% penetrat ion rate and 
us ing resu l t s  from the analysis o f  consumer wi l l i ngnes s to pay for 
improvement in hous ing energy e ffic ienc y d escr ibed above , it was 
det ermined that , in the short ru n ,  hous ing s t art s woul d  decrease by a t  
mos t  1 . 8 % t o  2 . 8% .  I n  the l ong run,  c onsumer s are expec ted t o  b e  
wil l ing t o  pay for the ful l value o f  housing tha t comp l ie s  with the 
S t andard s .  Prev ious analys i s ,  which is d iscussed in TSO No . 8 ,  
Economic Analysis (DOE 197 9 c ) , has shown tha t assumi ng a 3% rea l 
d iscount rate  and a set  o f  ri s ing energy pr i ces , the S t andard s would  
actua l l y  de creas e the l i fe-cycl e  costs  o f  housing .  Thu s ,  in the l ong 
run, the perc eived c os t  o f  hous ing wou l d  be l owered  s l ight ly under 
thes e as sumpt ion s ,  and hous ing starts  woul d  b e  expec ted to  increase  
s l igh t l y .  

De creas ing the pene tra t ion rate  from 10 0% t o  60% wou ld  cause a c or re s
ponding decrease in the . amount o f  the short run negat ive impac t on 
hous ing s tart s .  Wi th a 20% penetra t ion rate , hous ing s tart s  would  not 
be expected to decreas e in the short run. Lower pene trat ion ra tes in 
the l ong run wou l d  l ead to sma l l er pos i t ive impa c t s  on hous ing s tarts  
than hi gher pene trat ion rat e s .  

o Impa c ts o f  Inc ent ive s on  Hous ing S t art s  

As suming a 10 0% pene trat ion  rat e ,  fu l l  tax cred i t s  woul d  cause a short 
run increase in hous ing s tart s  of from 0 to 1 . 4% and a l ong-run increase 
o f  from 1 . 0% to  2 . 8% .  Wi th part i a l  tax credi t s ,  short run housing 
s tart s  wou ld decrease by from 0 to  1 . 4% .  Long run hous ing s tart s  wou ld 
increase by from 0 to  1 . 4% .  

lThe hous ing s t ar t impa c ts are b ased on the assumpt ion th at the f ir s t  
c o s t  o f  housing tha t compl ies wi th the Standard s  increase s  by 2% a s  a 
re su l t  o f  the S t andard s .  Th is  approach provides an e s t ima te o f  maxi
mum negat ive impac t .  

s . 2 2 



Wi th an e ffec t ive pub l i c  informa t ion program and no tax cred i t s ,  hous ing 
s tart s  wou ld b e  expected to in�rease s l igh t ly in b oth the short run and 
long run .  Wi th bo th ful l  tax cred i t s  and a pub l i c  informat ion program 
h ou s ing s tart s  wou l d  increase by as much as 1 . 8 % t o  2 . 8% in b o th the 
short and long run .  

o Impa c t  o f  Sanc t ions o n  Hous ing S t art s  

Two type s o f  sanc t ions are cons idered : ( 1 ) the sanc t ion d i scus sed in 
the Ac t th at  wou l d  cut o ff a l l  federally  regu l ated mort gage money to a 
recalci trant are a ,  and ( 2 )  a cu t-o f f  o f  state  fund s from the Standards  
pro gram. 

S e c t ion 3 . 3  o f  th i s  document d iscusses the perc ent o f  c ommerc ia l and 
res iden t ia l  building tha t uses fed eral ly regulated mort gage money . The 
perc ent o f  re s ident ial hous ing s tart s  us ing feder a l ly re gu lated mort gage 
money i s  at l ea s t  6 6% .  The percentage o f  commerc ia l build ing contro l led 
by th i s  s anc t ion was not calculated b ecause o f  data defic ienc ies . Thus , 
i f  thi s  sanc t ion were invoked , i t  i s  as sumed tha t a t  lea s t  66%  o f  res i
d en t ia l  c ons tru c t ion and an unknown perc entage .o f c ommerc ia l building 
woul d  b e  s topped in the recalci trant area.  ( Th i s ,  o f  cour s e ,  as sumes 
that nonf eder a l ly re gu lated mor t gage s ourc es d o  not l oan more money 
af t er the sanc t ion  is invoked . )  

The impa c t  on  hous ing s tart s  o f  cutt ing o ff s tate  funds under the 
S tandard s program woul d  b e  minima l .  I t  is po s s ib l e  tha t s ome s t a t e  and 
local buil ding may b e  hal ted , b ut th at  would  re pre sent a sma l l  perc ent
age o f  cons truc t ion.  The reason for the smal l impac t on housing s t arts  
i s  th at  s tate receip ts  from Federal agenc ies d o  not d ir e c t ly af fect the 
consumer s o f  re s ident ia l and commerc ia l  building s .  The l imitat ions o f  
the s e  re su l t s  are d escr ib ed i n  detail  i n  Ap pend ix C .  

5 . 2 . 1 .4 EQUITY IMPACTS . OF THE STANDARDS 

The methodo logy u sed t o  d erive the equity impa cts i s  d escr ibed in 
Append ix C .  

Analys is  exi s ts which suppor t s  the hy po thes is that l ower inc ome groups 
may no t be will ing t o  pay as  much for the improvements in hous ing energy 
e fficiency mandated by the S t andard s a s  higher inc ome group s .  If this  
i s  the cas e ,  any d e t rimenta l impac t s  o f  the Stand ard s  on property values 
or hous ing s tart s  may b e  f e l t  more drama t ically among l ower inc ome 
groups than among h i gher income groups . 

Se condl y , ana lys is ind icates th at s ome c onsumer s d o  c ons ider building 
l i fe-cyc l e  co s t s ,  and are there fore l ikely t o  see�o change or p erh aps  
even a d ecrease in l i fe-c yc l e  cos ts due t o  the S t andard s .  I t  i s  not  
c lear , however , whe ther l end ing ins t itut ion s  wou l d  a l s o  see  the  decreas e 
in l ife-cyc le c os ts or whe ther they wou l d  cont inue t o  make mor t gage 
dec is ion s on the b a s i s  of f ir s t  co s t s .  If they cont inue exi s t ing 
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procedures , then individuals that fall on the b order line o f  credit 
worthines s ( typica l ly individual s  in lower income groups ) are l ikely to 
be pri ced out of  the market . It has not yet been reasonably estimated 
how many peo pl e  this may affect . However , the Federal government has 
taken s te ps to inform l enders about the need to consi der energy 
expens es when mortgages are negotiat ed . If  thes e  s teps are effective , 
then . some of the equity impac ts of  the S tandards can be mi tigated . 

The two equity impac ts des cribed above imp l ic i t ly as s umed a 100% pene
tration rate . How would tax incentives and l ower penetration rates 
affec t the equity impac ts of  the S tandards ? General ly speaking , tax 
cred i ts can alleviate adverse equity impac ts of  the Standards . For 
ins tance , 100% tax credits wil l  mitigate the cos t  differential , for 
almost a ll income groups , b e tween houses that comply with the St andards 
and houses that do not .  

Simi l ar ly ,  i f  the S tandards penetrate 60% or 20% o f  new homes ins tead 
of 1 00 % ,  l ower income groups would again be insulated from adverse 
impacts . If housing that does not comply wi th the S tandards were 
ava ilable at the s ame price as if the S tandards were not imp lemented , 
then l ower income groups would be no wors e off . 

5 . 2 . 2  REG IONAL ECONOMIC IMPACTS 

Two key parameters of regional economic activity were examined to es ti
mate the regi onal economic impac ts of the Standards , local earnings and 
l oc a l  empl oyment . Bureau of  Economic Ana lys is ( BEA) areas were selected 
as the unit of analys is . The methodology us ed to derive impact e s t i
mat es as we l l  as a detail ed discus sion of  regional impacts is described 
in Appendix C .  

A sample  o f  1 1  BEA regions was selected for analys i s . The 1 1  regions 
were selec ted to achieve wide diversity among a number of charac teris
tics . The characteristics  used to determine region selection were those 
hyp othe sized to be rel ated to the magnit ude and di rec tion of  the 
regional impac t of the S tandards . These charac teristics  inc lude total 
popul ation ,  po pulation g rowth rate , regi onal energy prices , and per 
capita income . Two sugges t ed characteristics were not ava ilab l e  at the 
BEA regi on leve l : unemployment rate and s hare of minority population . 
Labor force participat ion rate and the non-white share of  the labor 
force were used , respec tively , as substitutes . The 11 regi ons selec ted 
and the ir charac teristics in various years are shown in Table  D-9 in 
Appendix D .  

Tile impacts o f  the S tandards on reg ional earnings and empl oyment in the 
BEA regi ons are d is cussed in relati on to s anc ti ons and tax credits the 
government could adopt to fac i l itate the impl ementati on and enforcement 
of the S t andards . Th is analy s is assumed that 1 00% , 60% or 20% of  new 
building cons truc tion compl ies wi th the S tandards . Further , it  was 
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assumed that incentives  could be granted such that 100% of  any addi
tional cost to the consumer due to the Standards is returned to the 
consumer ( the additional housing firs t cos t  is es timated to be 2%) . 

With a 100% penetration rate and no incentives the impact of the Stan
dards on earnings and employment was extremely smal l and greater than 
z ero for all  BEA regions examined . Reducing the penetration rate to 
60% and 20% causes an even smaller pos i tive impact . The introduction 
of  full tax cred i ts causes a very small increase in the positive impact 
on earnings and employment . Appendix C provides a complete des cription 
of these resul ts . 

5 . 3  PHYS ICAL ENVIRONMENTAL IMPACTS 

Impacts affecting man ' s  physical  environment may occur as a resul t of 
the implementation of the Standards . These impacts would relate to 
changes in consumpti on of  energy and changes in release rates of pol lu
tants , and would be s econdary impac ts insofar as they relate to the 
implementation al ternat ives . The primary impacts of implementation are 
the d ifferences in the rates of implementation at the state and local 
leve l and differences  in the app lication of the S tandards to new con
s truction. The impac ts on man ' s  physical environment are , in turn ,  
driven b y  these differences in penetrati on rates and , thus , are con
sidered to be secondary . Th is sec tion d iscu sses the way in which these 
impacts  vary according to level of penetration .  

5 . 3 . 1  METHODOLOGY TO DETERMINE IMPACTS ON THE PHYSICAL ENVIRONMENT 

The methodo logy for es timating impacts on energy use has been discussed 
in detail in Chapter 7 ,  TSD No . 8 ,  Economic Analysis  ( DOE 1 97 9c ) . The 
methodo logy for the calculation of  the physica l  environmental impacts , 
i . e . ,  changes in releases of  po llutants , is described in deta il in TSD 
No . 7 ,  Draft  Environmental Impact Statement (DOE 1 979a ) . In brief , the 
procedure for estimating these impac ts begins with a proj ection of  the 
changes in use of  various building materials as sociated with changes in 
building prac tices which may occur under the Standards , assuming com
plete penetration of  the S tandards . Changes in the releases of  po l lu
tants associ ated with the manufacture of these materials were calculated 
by mul tiplying the pro j ec ted changes in demand by the appropriate res i
dual coe fficients . ( Residual coe fficients relate the quality of  po llu
tant released per unit  of  production . )  These  changes in pol lutant 
rel ease were then adjus ted for the proj ec ted s chedule of  penetration 
rates . 
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With the same schedule o f  penetrat ion rates ,  the pro j ected reduct ions 
in energy use occurring as a result  of the Standards were calculated by 
fuel type . The reduction in pol lutant re leases associated with the 
reduced energy consumption was then calculated us ing an emiss ion factor 
( quant ity o f  po l lutant emitted per unit o f  fuel consumed) or the appro
priate res idual coeffic ient for elec tric ity generation ,  as  appropriate .  

The DEIS examined the impacts o f  the Standards under two scenarios , 
denoted Scenario A and Scenario B .  These  scenarios represented pos s ible  
pro j ec t ions of  penetra t ions o f  conservation codes in the b aseline and 
wi th the Standard s ,  future energy price s ,  dwell ing characteristic s ,  and 
coverage o f  the Standard s .  These scenarios were chosen t o  represent a 
"maximum impac t" cas e and a "most  probable" case .  

Because the b aselines d iffer for these two scenarios , a comparison o f  
the ir impacts  i s  inappropriate for assess ing the impacts o f  implementa
t ion alternat ives .  Accord ingly ,  f ive new scenarios repre sent ing 
d ifferent pene tration schedules (des ignated Scenario s P- 1 through P-5 ) 
have been deve loped , each o f  which represents the same f ixed condit ions 
( fue l price s ,  base l ine cons ervat ion act ivitie s ,  and pene trat ion of  
existing codes ) . The scenarios d iffer only in  the schedule o f  
pene trat ion. 

The current scenarios are derived from the Scenario B of the DEIS in 
that the same basel ine , same levels  of  standards , and same fue l prices 
are used . Sc enario B o f  the DEIS uses an implementat ion schedule which 
assures a quicker adoption of the Standards than Scenarios P- 1 through 
P-5 , a more compl ete penetration in the res idential sec tor , and a 
small er pene trat ion in the commerc ial sector than the bounding 
scenarios used here . Sc enario B represents a pos s ib l e ,  although 
optimistic , schedul e o f  implementation. Upon further analysis i t  was 
judged to not bound any o f  the implementation alternat ives . 

Scenario A as used in the DE IS i s  based on lower fue l prices than Sce
nario B or P- 1 through P-5 and inc ludes coverage o f  mob ile homes . The 
pene trat ion in Scenario A is ' somewhat slower in the early years than 
Scenario B or some o f  P- 1 through P-5 , but more complete in later year s .  
Overal l ,  Scenario A i s  judged to  bound al l scenarios by leading t o  the 
largest  impacts .  
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5 . 3 . 2  ENERGY IMPACTS 

Energy savings from implementing the S tandards have been es timated for 
the five penetration rates developed in Section 3 . 3 .  Table 5 . 2  presents 
these es t imates for 1 985 and 1 990 for each of the fuel types analyzed . 

TABLE 5-2 : Energy Savings (Quads ) 

Energ:z: Ty.Ee PR-1 PR-2 PR-3 PR-4 PR-5 
1 985 1 990  1985 1990 1985 1 990 1985 1 990  1 985 1 990 

Electricity . 220 .455 . 1 84 . 390 . 1 74 . 364 . 100 . 206  . 02 7  . 049 
O il & Other . 050 . 107 . 040 . 086 . 030 • 065 . 021 . 044 . 005 . 004 
Natural Gas . 080 . 158 . 070 . 140 . 060 . 133  . 041 . 092  . 009  . 01 7  

Total . 350  • 720 . 294 . 61 6  . 264 . 562  . 262 . 342 . 041 . 070 

5 . 3 . 3  NATURAL ENVIRONMENTAL IMPACTS 

Pol lutant rel eases are pro j ected to change as a resul t of implementa
tion of the Standards b ecause of increased manufacturing ac tivities in 
industries making energy-conserving materials and because of  reduced 
combustion of fuels  for elec tricity generation and space-heating pur
poses . Detailed calculat i ons and discuss i ons of these  im�5=��- are 
given in the DEIS .  In su�a:y ,  i t  ":as found t�at , en �a n�t�onai s cale , 
the S tandards have a bene ficial environmental impact . 'The rediiC- ion in 
po llutant rel eases as sociated with the reduction in energy consumption 
great ly outweighs pol lutant release increases resul ting from the manu
facture of energy-conserving material s .  These resul ts were found to be 
insens itive to the s tringency o f  the S tandards . 

It was al so found that , relative to po llutant rel eases , the most sig
nificant changes occur for air pol lutants .  Accordingly , in order to 
compare the e ffec ts of d ifferent implementation s trategies on the phys i
cal environment , only the changes in release of  air pol lutants are 
est imated . These are calculated for the five penetration s cenarios 
using the same methodo logy as was used in the DEIS . 

The resul ts are sunmarized in Tables 5-3 and 5-4 .  Tab le 5-3 shows the 
changes in emissions of air pol lutants , by pol lutant and by scenario 
for the year 1 990 . Table 5-4 s hows the change in emissions of sulfur 
dioxide and energy saving , by scenario , by year and cumulat ively . The 
year 1 990 was chos en as a representative year af ter the maximum negative 
phys ical impact of the S tandards has occurred . Sul fur dioxide was 
chosen as a representative po llutant ...._ because the l argest  impact is 
proj ected for this pol lutant . ,'- / 
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Qualitative ly ,  there are no differences in impacts  between these  sce
narios . In each case , the overall result of implementing the Standards 
is  bene ficial . The greates t cumulative beneficial impac t  occurs for 
implementation Scenario P-1 because it repres ents the deepest and fas t
es t penetrati on .  S ince the impact of  the S tandards is bene fic ial , the 
deeper the penetration , the greater the bene fit . Thus , P-2 shows 
greater beneficial impac ts than P-3 al though the penetrati on scheduling 
for the two has the same initial value in 1 98 2 .  

Scenario  P-5 shows a s l ightly smaller reduction in carbon monoxide 
relative to the other s cenarios than might be expec ted . This is 
because the residential sector shows a penetration greater than twice 
that of the nonresidential s ec tor in this s cenario . In the worst-cas e 
as sumption o f  strategies used to meet the S tandards as used for calcula
ti ons in the DEI S ,  the proj ec ted increase in softwood lumber and resul t
ing increases in emis sions of carbon monoxide dominate .  The s ize of 
this d ifference may be ari· artifact of the model and repres ents the type 
of uncertainty always present in such analyses . Nevertheles s ,  the 
resul ts pres ent an accurate rep resentation of the d ifferences between 
the various penetrati on scenarios . 

In all , examinati on o f  the natural environmental impacts shows no major 
d ifferences among s cenarios . The Standards , under each pene tration 
s cenar i o ,  are seen to be  beneficial to the natural environment wi th 
only small quantitative d ifferences among scenari os . 

The preceding analys i s  addresses impacts as nati onal aggregates . The 
DEIS noted that if the impac ts were analyzed on a regional basis , cer
tain negative impacts  (assoc iated wi th increase in manufacture of  
energy-conserving material s )  might not be o ffset by  corresponding 
reduc ti ons due to energy savings . The available  information is insuf
ficient to perform a detailed analysis of regi onal impac ts ; however , i t  
is  pos sible t o  make some informed es timates of  the localities for which 
these may occur . 

The industrial sectors proj e�ted to be mos t affected by the S tandards 
are the flat glass , insulation and sof twood lumber industries . As can 
be seen from Figures 5-1 and 5-2 , the flat glass and glas s fiber insula
tion indus tries are quite localized , due in part to a need to be near 
suppl ies of raw material . It is reasonable to suppose that , in . the 
abs ence of other fac tors , production of these materials would increas e 
in these  same regions . Thus , it  is pos s ible  that these  regions may bear 
the full negative impact associated with produc tion inc reases . Al ter
native ly , the entire production increases may occur at new fac il ities 
located in regions other than those shown in Figures 5-1 and 5-2.  In 
that case , the impacts of increased production would occur in these  
other regions . Chemi cal foam manufacturing fac ilities are geographi
cally d ispers ed and it is probable  that expans ion for this product wil l  
be s cal ed to regional demand . 

The production o f  softwood lumber is also regional ized as noted in Fig
ure 5-3 . Th is regionalization is associated with the location of the 
raw materials ,  i . e . ,  fores ts . It  is reasonable to hypothesize that 
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TABLE 5-3 :  ESTIMATED NET REDUCTIONS IN EMISSIONS DUE TO THE STANDARDS 

BY POLLUTANT AND BY SCENARIOa FOR THE YEAR 1 990 
( in thousands of tons ) 

Pol lu tant 
Penetration Sul fur Carbon Nitrogen 
Scenarioa Particulates Oxides Monoxide Oxides Hydroc arbons 

P1 18 210 9 . 2  130 2 . 7 
P2 15 180 7 . 9  110  2 . 3 
P3 14 160 7 . 0  98 2 . 0  
P4 8 . 3  98 4 . 3 60 1 . 2  
P5 1 .  8 20 . 91 13 . 26 

a Scenarios are des cribed in text . 

TABLE 5-4 :  ESTIMATED NET REDUCTIONS IN EMISS IONS OF SULFUR OXIDES 
DUE TO THE STANDARDS BY YEAR AND CUMULATIVELY AND BY 
SCENARIO 

Penetration Yearl1 Cumulativel1 
Scenarioa 1985 1 990 2000 1980-1985 1980-1990 1 980-2000 

P1 100 210 390 250 1100 5900 
P2 87 180 340 200 920 5100 
P3 78 160 300 1 90 820 4600 
P4 48 98 210  120 51 0 3000 
P5 12 20 30 30 120 51 0 

a Scenarios are des cribed in text . 
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expansions in production o f  forest produc ts will  be proportional to 
exis ting production . If so , the impacts of increased production wil l  
occur in those regions shown in Figure 5-3 and in proportion to present 
leve ls  of produc tion .  

Tiiis qual itat ive discussion of  potential regional impacts does not pro
vide a comparative bas is for d istinguishing among implementation al ter
natives . To the extent that the increases in production of  energy
conserving materials resul t in localized negative impac ts , the greater 
the penetrati on o f  the S tandards (on a national sca le ) , the greater are 
the regional impac ts . 

Potential  impacts on building aes thetics , comfort and safety are dis
cussed in deta il in the DEIS . As d is cussed there , the Standards , 
because they are performance standards ,  need not resul t in negative 
aesthetic impac ts . Impac ts on comfort and s afety , as described in the 
DEIS , are generally associated wi th misappl ication of conservation 
s trategies ( e . g . ,  natural i llumination ,  insulation , reduced vent ila
tion )  or unusua l  conditions ( e . g . ,  fire ) . To the extent that such mis
application or such unusual conditions occur , the related impac ts will  
occur . 

Tiie issue of air qual ity as a determinant of building comfort and safety 
was d is cuss ed in the DEIS .  Because of th is potential problem ,  the 
S tandards , as set forth in the NOPR, include provisions designed to 
prevent reductions in indoor air qua lity . The impac ts of implementa
tion o f  the S tandards on the indoor environment are dependent on the 
extent of  misapp lication of  cons ervation s trategies . In the abs ence of  
other factors , this  wil l  be scaled to  the penetration rate . Likewise , 
the extent to whi ch conservation s trategies (used to meet the Stan
dards ) are sub j ec t  to the unusua l  conditions is also sca led to the 
penetration rate . Thus , in the absence of other fac tors , impac ts on 
the indoor building environment wil l  be direct ly related to the 
penetrati on rate . 

5 . 30  



FIGURE S- 1 :  FLAT GLAS S MANUFACTURING PLANTS 

F IGURE 5- 2 :  FIBERGLASS INSULATION 
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6 . 0  UNAVOIDABLE ADVERSE IMPACTS 

This chapter discusses any probable adverse environmental (human and 
natural ) e ffec ts which cannot be avoided under the propos ed action . 
Many of these  unavoidable adverse impacts are offset by benefits resul t
ing from the overall inves tment in implementing the Standards . Thes e 
tradeoffs are discussed in Chapter 7 .  

6 . 1  INCREASED BUILDING COSTS 

The firs t cos ts of commercial and res identi al buildings may increase by 
approximately 1 to 2% . If energy conservation were considered during 
the initial design s tate ,  appropriate conservation methods could be 
included in the design , possibly resul ting in only a small increas e in 
firs t cos t .  

6 .  2 COMMITMENl' OF CAP ITAL AND OTHER RESOURCES TO MANUFACTURE 
ENERGY-CONSERVING MATERIALS 

The cons truct i on of new bu ildings that meet the goal s of the S tandards 
may require an increased commitment of financial or other resources . 
The commi tment of these  resources would involve an opportunity cos t .  
That is , these resour ces could otherwise be used to produce other goods 
and services . Thus , the use of these  resources to manufacture energy
conserving material s involves an unavoidable adverse impact .  ( For more 
informati on ,  see section 5 . 2 . )  

6 .  3 COMMITMENl' OF CAP ITAL AND HUMAN RESOURCES TO IMPLEMENT AND 
ADMINISTER THE STANDARDS 

Implementati on of the S tandards would involve an inves tment of human and 
ins titutional resources . These resources would be unavoidably committed 
in order to implement the S tandards .  Commi tment of these  res ources al so 
involves an opportunity cost . ( For more information , s ee sec tion 5 . 1 . )  



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

6 . 4  POTENTIAL SH IFTS IN SOME SECTORS OF THE CONSTRUCTION LABOR FORCE 

Severa l trade groups may be unavo idab ly adver s e l y  affec ted . The de gree 
of th e impac t  is d i f ficu l t  to assess  accurately , but is b e l ieved to b e  
minor.  The rat e of  growth for thes e trad e groups may b e  a l t ered .  
However , th ose empl oyed w i l l  probab ly b e  ab l e  t o  shi f t  t o  new pos it ions 
or types of work of a s imilar nature which wil l increa s e .  Shi f t s  may 
a l s o  occur b e tween regiona l areas . Thi s  shi ft i s  a lready ev ident but  
may b e  ampl if ied by the S tandard s .  Area s of  h i gh cons truc t ion wil l 
cont inue t o  b e  areas  o f  h i gh c ons tru c t ion. ( For more informa t ion , s ee 
sect ion 5 . 2 . ) 

6 . 5  INCREASE S IN POLLUTANT RE LEASES FROM S OME INDUSTRIAL SECTO RS 

The pro j ec te d  shi f t s  in demand for bu ild ing mat erial s ,  which vary by 
pene tra t ion rat e ,  wou ld re sul t  in s ome increased re leases of a ir and 
wa t er po l lutant s .  The s e  impac t s  woul d  b e  unavo idab l e  in order to obtain 
energy-c onserving ma ter i a l s .  ( For more informat ion , s ee s ec t ion 5 . 3 . ) 

6 . 6  CO STS OF THE STANDARD S MAY BE PERCE IVED TO EXCEED BENEFI TS FOR 
LOWER INCOME FAMILIES 

Re cent re search ind icat�s that t ime pre fere nc e  for inc ome , as  measured 
by consumer d i scount rat e ,  varies inversely  wi th income. Thi s  sug
ges ts  th at  the requ ire d payback per iod ( in order for b enef i t s  to  exc eed 
co s t )  for lower income famil ie s  is shorter than the requ ire d  payback 
per iod for h i gh er income fami l ie s .  The requ ire d payb ack per iod for s ome 
fami l ie s  may b e  les s than the payb ack perio d  assoc iated wi th the Stan
dard s .  Thus , s ome l ow- i nc ome fami l ies may perc eive that the c os t  o f  the 
Standard s  outwe i gh s  the bene f i t s .  A quant itat ive e s t ima t e  of the 
number o f  famil ies for which cos t s  wil l exceed b en e f i t s  is not 
ava i labl e .  ( For 
more informat ion , s ee s ec t ion 5 . 2 . ) 

6 . 7  RESIDENTIAL HOUSING STARTS MAY D ECREASE SL IGHTLY IN THE SHORT RUN 

Analys i s  based on 19 76  dat a ind icates tha t the Standard s may cause  a 
s l igh t  reduct ion in hous ing s t ar t s  in the s hort run.  I t  i s  hypo thes ized 
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that recent energy price increases have significantly reduced the proba
b ility of any housing start dec line as a result of the Standards . ( For 
more informati on ,  see section 5 . 2 . )  
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7 . 0  SHORT-TERM USES VERS US LONG-TERM PRODUCTIVITY 

This chapter analyzes the relationship between short-term uses of 
resources and the maintenance and enhancement of l ong-term produc tivity 
which may resul t from impl ementat i on of the S tandards . Mos t of the 
short-term impac ts are o ffs et by energy s avings and associated reduc
tions in pollutant releas es . For these  reasons , the short-term and 
l ong-term impac ts are pres ented as a tradeo ff analysis . 

7 . 1 INCREASED BUILDING FIRST COST COMPARED TO REDUCED ENERGY COST 

The capital inves tment by the ini tial owner will resul t in a substantial 
energy savings and a pos i tive NPV ( an accounting term for des cribing 
the e ffec tive value of an action based on the financial rewards of that 
action ) .  For examp l e ,  commercial building firs t  cos ts are es timated to 
increase by a pproximately lr. ( or $0 . 38/sq . ft . ) . Annual energy consump
tion is proj ected to be reduced an average of 40% , resul ting in an 
average NPV f or a 20-year building l ife o f  $ 1 . 32 /sq . f t .  For single
family residences , the firs t cos ts are proj ected to increase approxi
mately $ 1 1 94 for an elec trically heated home in Washington , D . C .  This 
would resul t in an average annual energy reduction of  15% , which resul ts 
in an average NPV of $ 1584 .  ( See Section 5 . 2  for more discussion . ) 

7 . 2 CHANGES IN LABOR SKILLS COMPARED TO INCREASES IN TOTAL CONSTRUCTION 
LABOR 

Certain cons tructi on trade groups may be affected by a decreas e in 
demand f or their s ervices . But overall , the Standards could have a 
pos i tive effect on the total cons truction labor force . Al though some 
trades ( s uch as elec tricians , masonry and s tone setters , and roofing 
and siding ins tal l ers ) may be in smal ler demand , increased opportuni ties 
in related jobs ( such as installing elec tronic  HVAC control s )  are pro
jec ted . Other cons truction trades may also experience increased activ
ity . ( For more information , s ee Section 5 . 2 . ) 

7 . 3  INCREASED POLLUTION DUE TO GROWTH IN ENERGY CONSERVATION INDUSTRIES 
COMPARED TO DECREASED OVERALL POLLUTION DUE TO ENERGY CONSERVATION 

Industrial pol lution in certain indus tri es may increase because of the 
increased demand for energy-cons erving materi als . However , this would 



be quickly o ffset by reduction in pollution due to l ower overall energy 
consumption .  ( A  more detail ed discussion is given in Section 5 . 3 . )  

7 .4  INCREASED INITIAL RESOURCE COMMITMENT COMPARED TO  LONG-TERM ENERGY 
SAVINGS 

The initi al increased short-term commitment of energy and resources to 
produce the energy-cons erving materials and implement the Standards 
would be offset by the overall energy savings . The resources inves ted 
in producing the energy-cons erving materials and implementing the Stan
dards is  compared to the energy saved from building operati on (discussed 
in  Chapter 5 ) . Th is analys is shows that an initial increase in the 
commi tment of  resources wil l resul t in significant energy savings . 

7 .  5 REDUCED RESIDENTIAL ROUS ING STARTS COMPARED TO INCREASED CONSUMER 
INFORMATION 

The S tandards could cause a sl ight  reduction in res idential housing 
starts in the short run . However , in the long run it  is expected that 
informati on on the actua l  va lue of the S tandards wil l  circulate to con
sumers . This information would come , in part , from consumers of housing 
that complies wi th the S tandards . Tilus , in the long run , i t  is expected 
that hou sing starts would increase s l ightly because  the Standards will , 
on average , cause a s l ight  decrease in housing l ife-cyc l e  cos ts . ( For 
more information s ee Section 5 . 2 . )  
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8 . 0  IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES 

Thi s  chapter discusses  the irreversible and irre trievable  commitments 
of resources which may occur as a re sult  of the Standards .  The chapter 
discus ses  the commitment of  resouce s ,  inc luding natura l and human 
re sources , which are re lated to the adverse  impacts and which will b e  
irretrievabl e  for the foreseeabl e  future . The analysi s  indicates that 
there are irre tri evab le commitments o f  re sources .  However , the commit
ment of  thes e resources for energy cons ervation has been shown to be  a 
worthwhi le inves tment . 

8 . 1  RESOURCES USED FOR BUILDING CONSTRUCTION 

The Standards  wil l  requ ire the use o f  additiona l resources in the build
ing construc tion proces s .  The addit ional resourc es used would inc lude 
human ,  natura l ,  and energy resource s .  Human resources would be  used in 
produc ing materials  and constructing bui ldings . In addition , s ome 
retraining of  contrac tor s ,  cons truction workers and des ign professional s 
may b e  required .  Natural resourc es u sed would inc lude lumber ,  petro
leum , s i l ica sand and o ther ingredients used in the manufac ture o f  flat 
glas s  and glass  fiber insulation, l imestone , clays and gypsum used in 
the production of Port land cement . Also energy resources would b e  used 
to produce the additional building materials .  Al l the additional 
resources used in the building cons truction proces s would be  irre triev
ab le but not neces sari ly nonrenewab le. ( For more information , s ee 
Chapter 5 . ) 

8 . 2  COMMITMENT OF HUMAN AND '  INST ITUTIONAL RESOURCES 

A t ime and f inanc ial investment of  bo th human and ins t itutional 
resources would be  irre trievab ly committed . The commitment o f  human 
and inst itutiona l resources would be  made for implementation o f  the 
Standards .  The resourc es that have b een used , and are presently being 
used , to  develop and promu lgate the Standards and the implementation 
regulations are irre trievab le.  Additiona l l y ,  re sourc es at the Federal , 
stat e ,  and loca l l eve l would b e  irre trievab ly committed upon promulga
tion o f  the S tandards and o f  the implementat ion regulat ions . 
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GLOSSARY OF TERMS 

Affidavit - a statement whereon the builder a ffirms that he will bu ild 
accord ing to an approved des ign which has been determined to be in 
comp liance . 

Al ternate Approval Process  - a method o f  comp liance wh ich requires a local 
enforcement o fficial or a de sign pro fessional to determine whether the 
design complies and an affidavit from the builder that the structure wil l  
be  bu ilt to that de s ign . The enforcement agency would receive and file 
the determination and affidavit in order to make a dec laration that the 
building is de signed and bu ilt to meet or exceed the Standards . The 
dec laration would be  used , by a person seeking construction funds ,  to 
sign i fy to lending institutions that financial assistance can be given . 
The dec laration is then co l lected and fi led at the lend ing ins titution . 

Area - a s ta te or local unit o f  general purpose government where the Standards 
would be adminis tered and enforced by a state or local  o ffic ial . 

Ashrae 90-75R - bu ilding standards that were developed with energy sections by 
the American Soc iety for Heating , Re frigerator , and Aircond itioning 
Engineers . The energy section of  the Standards are c onsidered to be 
component-based with a sec tion that provides a performance option .  

Base line - a base for measurement or compar ison ; as used here , refers to the 
environment wh ich would occur in the absence o f  the proposed ac tion . A 
base line is not c onsidered to be stagnant , but has pro j ec ted changes that 
would occur in the future . 

Building code - a legal instrument wh ich is in e ffec t  in a state or unit o f  
general purpose local government , the prov isions o f  which must b e  adhered 
to i f  a build ing is considered to be  in conformance with law and suitab le 
for occupancy and use . When a building des ign is determined to meet or 
exceed build ing code ' s  requirements , then a build ing permit is is sued . 

Bu ilding energy code - a legal ins trument that spec ifies required energy 
e fficient materials , sub systems , and systems . 

Bu ilding energy performance code - sets energy level consumption goals  for the 
entire struc ture and does not constrain or spec ify the materials , 
sub sy stems or arrangements within the s tructure . 

Build ing permit - a certificate vis ib ly displayed during cons truction that 
sign i fies the s tructure . is designed to comply to the local bu ilding c ode 
and meets  all  local  zoning requirements . 

Certification Proce ss - a method o f  comp liance which requires  that states  
submit to  the adminis tering agency a statement that the state or  local  
jur isd ictions within their state have adop ted and are enforcing a building 
energy code that  is equivalent to the Standards .  Such build ing energy 
code must contain a p erformance option .  
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Code Equivalency Technique ( CET) - a method which uses SET to evaluate De s ign 
Energy Consump tion (DEC) of  predetermined prototype build ings bui l t  under 
candidate s tate or local code . If the DEC of  those prototype buildings is 
les s than or equal to the Design Energy Budget allowed by the Standards 
the candida te code sha l l  be j udged to be  equivalent to the Standards .  

Component performance code - a lega l build ing requirement wh ich sets standards 
for spec ific parts of  a building but does not spec ify the materials to 
meet those goa ls ( e . g .  R-19  wa lls  regard less of what insulation is used to 
achieve i t . ) 

Construction control mechanism - a legal ins trument other than a build ing code 
to regulate building construction .  

Des ign Energy Budget - maximum allowable we ighted des ign energy consump tion 
for a bu ilding des ign in reference to the expre ssed BTU/sq . ft /year . 

Des ign Energy Consump tion - the computer calculated energy consump tion for 
bu ild ing design , exp re ssed as BTU/sq . ft . /year , exc luding p roce ss energy 
requirements . 

Dec laration - an is suance by a local  jurisd iction that a determination 
and an a ffidavit have b een received and are on file . The declaration 
issued , by a person seeking financ ing to show the lend ing ins titution that 
a ll requi rements to meet the Standards have b een. 

Des ign compliance - a build ing des ign has been reviewed by an appropriate 
l ocal enforcement o fficial or a de s ign pro fessional for i ts des ign energy 
consump tion and it does not exceed the energy budget set by the standard 
for that building c lassification .  

Determination - a s tatement made by a local  enforcement offic ial or a design 
pro fe ssional that a building de sign meets or exceeds the requirement o f  
the standards .  

Direc t or Primary Impac ts - the initial change in fina l demand for the 
socioeconomic sec tor , in impac ts for the physical environment and in 
impac t on ins titutions . 

DOE-II - a computer program used to calculate the design energy 
requirements o f  non-so lar single-family re sidentia l buildings and 
commercial build ings with central HVAC systems . It is also used to 
ca lculate building l oads for processing by the TRNSYS program . 

Energy budget leve l - the energy goa ls ,  in BTU/sq . ft . /year , g iven in the 
Standards in terms o f  c lassifications o f  buildings and c lima te , and 
we ighted by fue l type . 

Equiva lency - used to describe  the status o f  an energy code that is at least  
as  s tringent as  the Standard s .  

Exception - a process by wh ich a des ign o r  building becomes exempt from 
comp lying with the Standards . ,  
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Exemption - a veh icle by which an area is released from imposition of  the 
sanc tion b ecau se they do not have the manitude of cons truction suffic ient 
to warrant the cost of implementing the standard s .  A state may grant the 
exemption after providing the secretary with justifying materials . 

EXPLOR MULTITRADE - a national econometr ic input-output model which 
uses  a trad itional national input-ou tput accounting framework to es tab l ish 
economic forecas ts and to analyze the impac ts of implementing the 
Standards .  

General purpose local  government - any city ,  county , town , municipality or 
other po litical subdiv ision of a state ( or any combination thereof ) , which 
has a build ing code or similar authority over a particular geographic area . 

Implementation program - a de finite plan or procedure to ensure the 
administration and enforcement of the standards .  

Implementation tool s  - devices or methodo logies developed to a s s ist in 
implementing the Standards and in complying with the Ac t .  

Incentive - an admin istrative ac tion to encourage comp liance . 

Ind irec t Impac t - the changes that resul t  from the int itial changes to 
buildings and energy s aving s .  

Jurisdiction - the limit or territory with in which authority may be  exercised . 

Life-Cycle Costing - methodology to calculate the total costs  of  providing a 
service to a building over its proj ec ted life time . 

Manual of  Reconmended Prac tices - a handbook containing prescrib ed 
methodo logies that would reduce the impacts  on designers and cons tuc tors 
by providing building plans and component sys tems which have been approved 
as being in comp liance with the standards .  

MCEC - refers to model code for energy conservation funded by DOE and 
deve loped by NCS/BCS . 

Minimum Property S tandards - standards enac ted in 1974 by FHA to 
p romo te the use of energy saving techniques for newly construc ted 
res idential housing sub jec t  to federally sub s idized or insured mortgages .  

Net Pres ent Value - an accounting term for describing the e ffec t ive value o f  
an action bond on financ ial rewards of  that ac tion ;  the present value of  
the expec ted return stream ( U0 ) minus the price ( C0 ) ,  U0 - c0 , is 
ca lled the net present value . 

Penetration Rates - the rate at wh ich compliance with the standards has been 
proj ec ted .  

Performance Code - re fer to building performance code 
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Performance s tandards - goa l o� goals  to be met without spec ification o f  the 
method , materials ,  and pro�e sses to be employed in achieving that goal or 
goa ls but inc lud ing statements of the requirements , criteria and 
evaluation methods to be used and any nece ssary commentary . 

Prescr iptive standard - a standard that contains goals , but also contains 
spec ifications o f  the methods , materials and proce sses to be employed in 
ach ieving these goals . 

Promulgate - to make known (a  degree , law ,  or doc trine ) by pub lic dec laration ,  
announce o fficia lly , to put ( a  law) into e ffect by formal pub lic 
announcement .  

Qualification - the process  by wh ich other energy codes are deemed to be 
equivalent to the Standards . 

Sanc tions - an ac tion taken by the Federal government where in federal 
financial ass istance for constuction of any new commercial and /or 
res idential  building in any area o f  any s tate can be witheld .  

( SET) S tandard Evaluation Technique - an implementati on tool that can be 
utilized by des igners and builders to eva luate the energy consumption of  a 
building via one o f  the compu ter programs ( DOE-2 ) . It is a computerized 
model  for determining building compliance with the standards .  

S tandard - a degree or level o f  requirement , exce llence or a ttainment ( s ee 
performance standards and prescriptive standards ) .  
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APPENDIX A PENETRATION RATES 

The purpose o f  thi s  appendix is  to describe the calculations undertaken 
to  derive pene tration rates for the Standards , and to explain two 
methods for calculat ing resulting penetration rates . 

Sections A . l through A.4  deal wi th estimates o f  building mortgage funds 
that can be  federa lly contro l led through primary mortgages let by regu
lated financ ia l ins titut ions (A. l) , construction loans (A. 2 ) ,  loan 
insurance programs (A. 3 ) ,  and Federal government secondary market pur
chases (A.4) . Al l of  these  e s t imates are for coverge of  new res idential 
buildings , computed as  perc ent of total new re sidential building value 
affected by a g iven institution. Commerc ial buildings are omitted 
because of lack of appropriate data. Section A . 5  deals with the e s t i
mation of the percent o f  building in areas with either state or local 
energy codes . Section A. 6 deals with the e s t imation o f  penetrat ion 
rates .  Each section f irst  presents the methodology used and any qual i
f ications or cri tical assumptions involved , and then presents the 
resulting e s t imates .  

A . l PRIMARY MORTGAGE LOANS LET BY FEDERALLY REGULATED FINANCIAL 
INSTITUTIONS 

Several Federal agenc ies regulate f inanc ial ins t itutions which originate 
long term mortgage loans for new buildings . Commercial banks are regu
lated by the Federal Re serve Sys tem ( i f they are members) , the Federal 
Deposit  Insurance Corporation ( if they insure the ir deposi t s) , and the 
Comptro l ler o f  the Currency .  Savings and loans inst itutions insure 
the ir deposits  through the Federal  Savings and Loan Insurance Corpora
t ion ( FSLIC ) . Federally chartered credit unions fal l  under the regula
tory authority of  the Nat ional Credit  Union Administration. Some banks 
are not members of  the Federal Reserve System. Some savings and loans 
may no t insure the ir depos its  through FSLIC .  For the discuss ion that 
fo l lows , we use the available data on all  banks , savings and loans , 
etc . because of the pauc ity of  data on coverage by the regulatory agen
c ies . Henc e ,  we overstate somewhat the potential contro l o f  the Federal 
government wi th re spec t to  these  institution s .  The legal authorities 
and o ther characteristics  of these Federal agenc ies are d iscussed above 
in 4 . 1 . 2 . 1 . 

A. 1 . 1  METHODOLOGY 

Two pieces o f  data are available to estimate the percent o f  new res i
dential buildings covered by primary mortgages let  by federally regu-
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lated financial  inst itutions .  These are the value o f  new res idential 
building mortgages originated by l ender in a representative year , and 
the value of  construct ion put in place in that year . Thes e  two pieces  
of data are not comparable .  Mort gage loans are made on total property 
valu e ,  no t just  on building value.  The construction data do not include 
land values .  Thus , each piece of data has to be adjusted to the com
parabl e  bas is  o f  tota l property value .  

The mortgage data are adjus ted by  mul tiplying the mortgage value (M) by 
the ratio  o f  total property value to mortgage value (D ) . To estimate 
D,  we took the average perc ent down payment on f irst  mortgages in 1 9 76 
( DP )  and computed ( 1 / ( 1-DP) ) .  The produc t of  mortgage value and the 
ratio o f  total property value to mortgage value (VM) is an e s t imate 
of  the total new residentia l property value which was mortgage financed.  
VM was calculated s epara tely for federally regulated primary mortgage 
lenders (VMR.) ( i . e . , total new res ident ial property  value financed 
through federal ly regulated primary mortgage lenders was estimated) . 
The value o f  cons truction pu t in place ( C )  i s  adjusted by mul tiplying C 
by an estimate  of  the ratio of  total property value to building value 
(P ) . An e s t imate of re sident ial land value (L)  was derived from data 
on FHA mortgage loans .  No o ther estimate  of  land value was found . The 
des ired correction fac tor P equals (L + C) /C .  While this  estimate i s  
probably biased , we d o  no t know the d irect ion o r  magnitude of  the bia s .  
The produc t o f  cons truction put i n  place ( C ) , and the ratio of  total 
property value to building value (P) equals  Ve , the estimated total 
property value for al l new res ident ial buildings . 

F inally ,  the estimate o f  the percentage of  new res idential building 
value covered by regulated f inanc ial ins titutions (VR) ,  ( i . e . , com
merc ia l  bank s ,  savings and loans , mutual savings banks , and Federal 
credit agenc ies ) i s  calculated by the formula : 

(A. l )  

Nonregulated financ ial institutions include l ife insurance and mortgage 
companies .  

Commerc ial building coverage by  federal ly regulated f inanc ial ins titu
tions canno t be estimated because o f  data deficienc ie s .  The mortgage 
data , shown in Table A-1 , do not report new building data separately 
from al l commerc ial  building s ,  whi ch include renovations and repairs as 
wel l .  No o ther source of appropriate mortgage data was found . The 
cons truction value data shown in Table A-2 do no t separat e commercial 
buildings from o ther nonres ident ial buildings such as  industrial and 
farm buildings . Sinc e the Standards  do not apply to  these o ther build
ing types , the nonres ident ial cons truct ion value cannot be appropriately 
used.  Als o ,  no dat a were found on average down payments or on average 
land values for commerc ial propert ies .  
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TABLE A-1 :  LONG TERM MORTGAGE LOANS ORIGINATED IN 19 76 BY TYPE OF 
LENDER ( U. S . DEPARTMENT OF COMMERCE 19 78c ) ( B i l l ions of  
Dollars)  

Nonregulated 
Regulated Ins titutions Ins titutions 

Savings Connner- Federal Mutual Mort- Insur-
and c ial Credit  Savings gage ance 

Proeertx: Tx:ee Loans Banks Agencies Banks Cos . Cos . 

New Res idential 18 . 9  6 . 3  2 . 5  1 . 7  5 . 4  o . 5  
Bu ildings 

All  Res idential 6 7 . 0  24 . 2  3 . 8  7 . 8  16 . 1  1 .  2 
Buildings 

All Buildings 7 2 . 6  3 6 . 9  9 . 1  9 . 5  17 . 1  8 . 6  
( Res idential 
and Non 
res ident ia 1) 

TABLE A-2 : BUILDING CONSTRUCTION VALUE PUT IN PLACE IN 1976 ( U . S .  
Department o f  Commerce 1 9 78d) 

I tem 

Residential 
New res ident ial units  
Al l Res idential 

Private Nonres ident ial 
Industrial 
Commerc ial 
Re ligious 
Educat ional 
Hospital , Ins titutional 
Other 
Al l Private Nonres idential 

Public Buildings 
Federal Bu ildings 

Value 
( B illions of $ 1976 ) 

4 7 . 2 77 
60 . 5 20 

7 . 183  
12 . 756 
0 . 9 56 
0 . 660 
3 . 396 
1 . 140 

26 . 091  

S tate/Local Government Buildings 
Al l Publ ic Bu ildings 

1 . 955 
1 1 .  526 
13 .4 71 
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A . 1 . 2  RESULTS 

Table A-1 shows the data on mortgage value by type of  lender . New 
res idential mortgage value (M) i s  taken from this table .  Down payments 
on f irst  mortgages average 24 . 7% in 1 9 76 ( U. S .  Department of  Commerce 
1978a) . Therefore the ratio of  total property value to mortgage value 
(D )  equals ( 1 / ( 1-0 . 247) ) = 1 . 3 28 .  The new res idential mortgage values 
in Table A-1 were then multipl ied by 1 . 328 to get total property value 
mortgage f inanced by federally regulated primary l enders (VMR) equal s  
$3 9 . 04 bi l l ion. Recal l mortgage companies and insurance companies are 
nonregulated f inanc ial ins titutions . 

Table A-2 shows the value of  cons truction put in place for 197 6 .  New 
res ident ial building value ( c )  equals  $47 . 2 77 b i l l ion. The land value 
estimate (L) is 20% of the total  res idential property value ( U. S .  
Department o f  Commerc e 1 9 78b ) . 

The ratio of  total property value to building value (P )  equals  ( 0 . 2+ 
0 . 8 ) /0 . 8  = 1 . 25 ,  and the estimated tota l  property value for all  new 
res idential buildings (Ve ) equals  5 9 . 1  There fore , the f inal res iden
t ial coverage e s t imate ,  VR, equals 3 9 . 04 /59 . 1  or 0 . 66 .  

A . 2  CONSTRUCTION LOANS 

Cons truction l oans are made to builders by the types of  lenders l is ted 
in Table  A- 1 .  The availab l e  data on construction loans do not distin
guish new buildings from exist ing buildings , nor do they separate com
merc ia l  from o ther nonres identia l buildings . Als o ,  no data are avail
able on builder down-payments or builder value added.  Us ing as sumptions 
to overcome these  data deficienc ie s ,  the percent of total res idential 
building value using cons truction loans from federally regulated ins t i
tutions (VcL) was e s t imated . 

A . 2 . 1  METHODOLOGY 

Two e s t imates are required ; f irst , the percent of  total res idential 
building value using cons truct ion loans , and second , the percent of 
cons truction loans provided by federally regulated ins titutions . 

Builder value added for res idential construction was assumed to be 
25% . Down payment for cons truction loans was assumed to be zero . The 
leve l  of cons truction-..loans in 1976 was increased by 25% and divided by 
the value of res idential cons truction put in place in 19 76 to estimate 
percent of tota l res identia l building value us ing construction loan s .  
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The percent o f  cons truction loans provided by federally regulated 
institutions multipl ied by the percent of total res idential building 
value us ing cons truction loans would  provide an estimate  o f  the portion 
o f  total re s ident ial building value us ing cons truct ion loans from fed
erally regulated ins titutions (VcL ) .  

A . 2 . 2  RESULTS 

The e s t imated value o f  new res idential building us ing cons truction loans 
is $32 . 0  b i l l ion in 19 76 ( U. S .  Department of Commerce 19 7 8e) . The value 
o f  res idential cons truction put in place in 19 76 was $4 7 . 3 b il l ion ( see 
Tab le A-2) . Thu s ,  the estimated percent of building value using con
s truct ion loans is 68% . The percent o f  cons truct ion loans provided by 
savings and loan assoc iat ion s ,  commerc ia l bank s ,  and mutua l saving banks 
in 19 76 was 8 9% ( U. S .  Department o f  Commerc e 1 9 78e ) . Thus , an estimate 
of the percent of total res ident ial building value us ing construct ion 
loans from federal ly regulated agenc ies (VcL) equals 61% . 

A . 3  FEDERAL LOANS AND LOAN INSURANCE 

The Federal Hous ing Administrat ion ( FHA) and the Ve terans Adminstrat ion 
(VA) guarantee loans made by financial institut ions to homeowner s .  The 
Farmer ' s  Home Administration ( FmHA) makes loans to qual ified home buyers 
for spec ified types of  new res ident ial buildings . Estimates  of  inst i
tutional coverage by FHA, VA and FmHA are developed and presented below. 

A . 3 . 1  METHODOLOGY 

Da ta are available  on the percent of  new res ident ial building units  
with mortgages guaranteed by FHA, VA , or  FmHA. Data are also  available 
on the value o f  cons truct ion f inanced and the number of  units financed 
by FHA ,  VA , FmHA and convent iona l source s .  The fol lowing formulas are 
used to  calculate the perc entage o f  new res ident ial building value with 
mortgages guaranteed by FHA , VA , and FmHA (Vr ) : 

Nev • Pcv + NFVF • PFVF 
(A. 2)  
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where 

and 

where 

A. 3 .  2 RESULTS 

Nev 

Pcv 

PFVF 

p 

p 

= number o f  re s idential units  us ing 
conventional financing 

= number o f  re s idential units  us ing FHA, VA , or 
FmHA financing 

= mean price o f  res idential units using 
conventional financing 

= mean price o f  res idential units  using FHA, VA , 
or FmHA financing 

= mean price of re s idential units us ing either 
conventiona l ,  FHA , VA , or FmHA financ ing 

= R (A . 3 )  

( i.FHA + %VA + %FmHA) . R = Vr (A. 4 )  

%FHA = percent o f  new res idential units 
being f inanced by FHA 

%VA = percent of new res idential units 
being f inanced by VA 

%FmHA = percent o f  new res idential units being 
f inanced by FmHA. 

Vr = percent o f  new res idential building 
value wi th mortgages guaranteed by 

·FHA,  · VA ,  or FmHA. 

Table A-3 shows the percent of  new res idential units financed by mort
gage type. Table  A-4 shows the dollar value profile o f  new res idential 
units by f inanc ing mechanism. Us ing these tables and Equation A. 2 P ,  
the mean price of  res idential units  us ing mortgage financing , was cal
culated to be  $4 7 , 794.  The rat io of the price of  hous ing using FHA, 
VA , or FmHA financ ing to P: ( R) is there fore equal to 0 . 78 .  Thus Vr ,  
the percentage o f  new building value wi th mortgage s guaranteed by FHA , 
VA , and FmHA, equals 19% t imes 0 . 78 or approximately 15% . 1 Table A-5 
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TABLE A-3 : FINANCING CHARACTERISTICS OF NEW HOUSES , 1976 ( U . S . 
Department o f  Commerce 1 9 78f)  

Mortgage Type 

FHA Insured 

VA Guaranteed 

Convent ional 

Farmers Home Admini s trat ion 

To tal 

% of New Homes by 
Source of  Funds 

6 

8 

6 7  

5 

85 

TABLE A-4 : DOLLAR VALUE PROFILE OF NEW RESIDENTIAL CONSTRUCTION BY 
FINANCING MECHANISM , 1976 ( U . S .  Dep t .  of  Commerce 1978g) 

Source o f  Funds 
Va lue o f  New Convent ional FHA/VA 
Construction ( No .  of Houses )  ( No .  of Houses )  

$30 , 000 22  31 

$30-35 , 000 38 27 

$3 5-40 , 000 66  30  

$40-$5 9 ,  000 128 34 

$5 0-60 , ooo 8 7  9 

$60-7 5 , 000 70 3 

$7 5 , 000 47  No estimate 

Sample S ize 458 134 

Average Value $50 ,850  $3 7 ,  350 
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TABLE A-5 : VALUE OF MORTGAGE INSURED BY FHA AND VA ORIGINATED IN 19 76 
BY LENDER ( U. S .  Department of  Housing and Urban Development 
19 7 7 )  

Bill ions o f  Dol lars 
Savings Commer- Mort- Insur- Mutual 

Mortgage and c ial  gage a nee savings 
Insurer Loans Banks Cos . Cos . Banks Total 
FHA 0 . 147 0 . 18 2  1 . 600 o.  0 15 0 . 009  1 . 95 3  

VA 0 . 462  0 . 18 1  2 . 31 9  0 . 0 1 2  0 . 0 25 2 . 999  

FHA + VA 0 . 609  0 . 363  3 . 9 19 0 . 02 7  0 . 034 4 . 952  
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shows the value of  new re s idential building mortgage insured by FHA and 
VA in 197 6 .  ( No information on FmHA Mortgages by lender was found . ) 
No te that nonregulated primary loan originators , mortgage and l ife 
insurance companie s originated $3 . 946 b i l l ion in FHA and VA loans in 
1 9 76 .  This  represents $5 . 240 b il l ion in  property value , or  9% o f  total 
new residentia l property value .  The percent of nonregulated primary 
FHA and VA loans originated through mortgage and l ife insurance compan
ies wil l  be  referred to as  VI ' · This  f igure wil l be used in calcula
ting pene tration rates .  

A .  4 SECONDARY LOAN MARKET 

Three Federal agenc ies part icipate in the secondary l oan market ,  buying 
mortgage s from primary mortgage originators . These mortgages are ei ther 
held in a government port folio or resold to inves tors at a later date. 
The Federal National Mortgage Association ,  corrnnonly known as "Fannie 
Mae" or FNMA , is a government-sponsored private corporation whose pur
pose is  to  pu t fund s into the mortgage market through secondary market 
operations . FNMA buys insured and conventional mortgages from primary 
lender s ,  financing its  operations through the sale of  mortgage backed 
bond s ,  notes , and s tock .  FNMA maintains a port fol io of  mortgages rather 
than routinely selling off  its acquisition s .  In contrast , the Federal 
Home Loan Bank Board ' s  secondary market operation , known as  Federal Home 
Mortgage Corporation or "Freddie  Mac , "  seeks to  stabilize  mortgage mar
kets by buying and resel l ing both insured and convent ional mortgages . 
Freddie  Mac i s  owned by the 12 dis trict Federal  Home Loan Banks . Fin
a l ly ,  the Government National Mortgage As sociat ion, located in the 
Department of Housing and Urban Development and known as "Ginnie Mae , "  
uses government funds t o  buy only government-insured mortgages in the 
secondary market , later auctioning off  these mortgages to inst itutional 
investors ( Congress ional Quart erly , Inc . 19 79a) . 

Data are available  that de scribe the outstanding portfolio  balances at  
year-end for each o f  the three agenc ies , and the quantity of  mortgages 
purchased during the year ( U . S .  Department of Housing and Urban Devel
opment 19 7 7b ) . However ,  these data do not separate building types , nor 
do they distinguish between new and existing building mortgages .  There
fore , i t  is not pos s ible to estimate precisely the coverage of  the new 
building markets by government agency secondary mortgage purchase s .  
Us ing data for 19 76 , the quantity o f  mortgage purchased in  that year is 
a smal l percentage of total new building mortgage loans .  Thus , coverage 
o f  new res ident ial and commerc ial building markets is l ikely to be quite 
low, but we canno t be more precise .  

The outstanding port folio data are not appropriate for inc lus ion in the 
penetration rate estimates developed in the next section. The port-

lit  was a ssumed that Farmers Home Adminis tration-f inanced houses were 
in the same value range as FHA/VA home s .  
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fol io s  contain both new and existing building mortgage s ,  and they are 
year-end s tocks re sulting from both sales and purchases over a period 
of years .  Therefore , thes e  data are no t inc luded in the penetration 
rates , and the rate estimates will  thus be low. 

A. S BUILDING VALUE AFFECTED BY STATEWIDE LOCAL ENERGY CODES 

Est imates of  the percentage o f  residential building value affected by 
statewide energy codes (Vs)  and by l ocal codes in s tates without 
statewide codes (VL ) are required.  The methodology used to derive 
Vs and VL is described below. 

A. S . l  METHODOLOGY 

Total res idential building permit value for each s tate with a s tatewide 
code ( B5 )  is added together and divided by the sum of building permit 
value in al l states to estimate  the proportion of building value 
affected by s tatewide c odes .  That i s ,  the estimate is : 

v = 
s 

n 

2: 
i 

(A. 5 )  

where i = 1 n s tates with s tatewide energy codes and j = 1 • • •  
n + m where m + n equals  al l s tate s .  Code status of  states is reported 
in Construc tion Review ( Dept.  of Commerc e 19 77a) . Building permit data 
sources are reported in Cons truction Reports ( Dept . of Commerce 197 7b) . 

No data are available on building permit values at  the local level to  
estimat e  the proportion of  building permit data affec ted by  local codes 
in noncode s tates.  There fore , these values are determined by multiply
ing the percentage of  the population l iving in code localities  in non
code s tates (PLcfPs ) by the s tate ' s  building permit value ( B s) •  
The resulting estimates are then summed acros s all  noncode states and 
divided by the sum of  building permit values for all  s tates : 

v = 
L 

m 

L: 
j 

n+m 
Bs . ,  / L:  J s i 

B s .  
1 

where j = 1 • • •  m nonc ode s tates and i = 1 • • •  n + m whre n + m 
equal s al l state s .  
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Data on the percentage of the population l iving in code local ities  in 
noncode s tates were obtained by cal l ing s tate energy office offic ials 
in each noncode state .  

No te that the e s t imates o f  the percentage o f  the populat ion l iving in 
code localities  in noncode states vary in rel iabil ity .  Note also that 
the procedures of est imating local building permit values by population 
may be b iased i f  building prices vary between code and noncode juris
dictions.  If codes add to  building cost s ,  then the direct ion of  b ias 
in percentage of res ident ial building value affected by local codes in 
s tates without s tate-wide codes (VL) should be downward , implying 
that the VL estimate is  somewhat lower than i t  should be.  As in 
o ther cases ,  the as sumptions used gives a conservat ive , lower bound 
character to  the e s t imate. 

A. S . 2  RESULTS 

The proport ion o f  building value affected by a s tate code (Vs ) equal s  
0 . 69 ,  us ing 1976  dat a.  The proport ion of  building value affected by a 
local code equals 0 . 16 .  

A . 6  RESULTING PENETRATION RATES 

Penetration rates for the S tandards are cons tructed in this section 
us ing as sumptions about the t iming of implementation by the various 
impl ementing agenc ies , the data on ins t itutional coverage developed 
above , data on code jurisdic t ion coverage di scussed below, and add i
t ional assumptions about the · overlap between code coverage and coverage 
by financ ial inst itutions and insurance programs . S ince no estimates 
are available for s econdary mort gage markets , the penetration rates are 
lower bound , cons ervat ive estimate s .  The only as sumption made which 
imparts  an upward b ias is  that all  f inanc ial institutions of  s tated 
types are affected by Federal regulatory agencie s .  Al l of the as sump
t ions and qualifications made in estimating ins t i tutional coverage sec
tions are critical to the pene trat ion rate estimates s ince the ins titu
t ional coverage e s t imates are used in calculat ing the penetration rates . 
The d irect ion o f  any bias from these o ther as sumptions is unknown. The 
re lative magnitude o f  the various b iases is also unknown. 

A . 1 1  
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A. 6 . 1  METHODOLOGY 

Penetration rates are e s t imated by adding up the percentage of  the 
res idential building market as sumed to be  in compl iance in each o f  two 
years .  By 1981 , we assume that all  f inanc ial ins t itution regulators 
wil l  be in compl ianc e ,  resulting in primary mortgage lender compl iance 
i f  the l ender i s  federally re gulated . Thus , mortgages let by commerc ial 
bank s ,  savings and loan s ,  mutual savings bank s ,  and Federal  credit  
agenc ies are in compl iance.  In addition , Federal insurance programs 
are assumed to be  in compl ianc e .  Thu s ,  the percentage o f  total new 
res ident ial building value f inanced through FHA and VA insured loans 
let by nonregulated primary lenders is added to the percentage orig i
nated by regulated lenders .  FHA and VA loans originated by regulated 
lenders are already counted ; thu s ,  to avoid double-counting of these 
loans , only those by nonregulated lenders are added at this  point . 

By 198 3 ,  states and localities  which currently have energy codes are 
assumed to have modified the ir codes to be in compl iance with the Fed
eral Standard s .  Thus ,  the percentage o f  property value with new res i
dent ial buildings which are affected by s tate s tandard s ,  and by local 
standards in states lacking state-wide standards , but which is not 
already affected by regulated institutions primary mortgages or insured 
mortgage s ,  can be added to the percentage in compl iance in 198 1 .  No 
data are available  on the overlap between buildings constucted in s tate 
or local  j urisdictions wi th codes and buildings financed with loans 
from regulated ins titut ions or loans insured by Federal agenc ies . 
Thus ,  the resulting penetration rate estimate for res idential buildings 
depends upon assumptions concerning how the various components  ( c ode 
j urisdict ion s ,  Federal regulation of construct ion loans and mortgage 
loans and insuranc e programs ) overlap . 

Two as sumptions are used to derive pene tration rate  estimates .  First , 
it  is  assumed that total overlap exis ts among the various components .  
Second , no overl ap i s  assumed . 

A. 6 . 2  RESULTS 

Assuming total overlap among the components , the e s t imated res ident ial 
penetration rate for 1982  would be 66% . 1 However,  information exist s  
that indicates the total overl ap as sumption is  unrealistic .  I t  was 
determined that 9% o f  total building value in 1 9 76 had mortgages gua
ranteed by either FHA, VA or FmHA and mortgage funds that came from 
nonfederally regulated f inanc ial ins titutions . Thus , a more realis t ic 

lThis  penetration rate was used as the upper bound for res ident ial 
units  in 198 2 .  
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e stimate o f  the penetration rate for 1982  would be 75% . 1 Us ing the 
same approach , for 1983 to 2000 the estimated penetrat ion rate would 
be  85% . Given the bas ic assumptions that were used to derive penetra
tion rate s ,  these pene tration rate estimates  are a lower bound estimate 
for the res idential sector . An upper bound e s t imate for this alterna
t ive would  be  100% . Thi s estimate  results  from a no overlap assumption. 

There are several l imitat ions associated with this  analysis . F irst , 
data defic ienc ies  exist  and some dat a  as sumptions were made to derive a 
re sidential penetrat ion rate estimate.  Second , 19 76 data were used . 
The val idity of  these  pene tration rate  estimates depend s ,  in part , on 
the representativenes s of  the 19 76 data. Third , i t  is l ikely that i f  
Federal  mortgage and cons truc t ion loan funds are cut off  for a recalc i
trant area,  s ome construction that would have used federally regulated 
funds would  find o ther funding source s .  The extent to which that would 
happen is  unknown at this  point . However,  this e ffect may lead to a 
lower pene trat ion rat e than the rates di scussed above because some 
building may defy the Standards i f  they are conf ident o f  receiving non
federal ly regulated funds .  Fourth , even though only 15% of new build
ing value is  FHA, VA or FmHA insured , a higher percentage of  building 
meets FHA , VA , FmHA standard s .  Builders wil l build speculation units  to  
the FHA, VA , FmHA standards so  that they do  not  foreclose that type of  
buyer. Thi s  effec t wil l  increase the penetrat ion rat e .  However , the 
magnitude o f  the effect is unknown. 

lBased on comments of  code enforcement o ffic ials this calculated esti
mat e was deemed too high and was ,  there fore , not cons idered achievab le 
in 1982 .  
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APPENDIX B METHODOLOGIES FOR ESTIMATING STATE AND LOCAL IMPLEMENTATION 
COSTS OF THE STANDARDS 

This  appendix presents the methodology used to es timate state implemen
tation cos ts and local implementation cos ts . The e s t imates of costs 
incurred by s tate governments for implementation of the S tandards are 
based on informati on obtained from 26 states on the costs of implement
ing s tate energy codes under DOE ' s  S tate Energy Conservation Program . 
The cost figure f or each state was then divided by the dollar value of 
building permits issued in that state in 1 97 6 .  This  provided , for each 
state , an est imate of the implementation cost per dollar of building 
permi ts . Next , the mean impl ementation cos t  per do llar of building 
permi ts was calculated for all 26 states . 

This  es timate of the mean implementation cos t per dol l ar of building 
permits was used to compute the maximum estimate of the costs to states , 
nationwide , o f  impl ementing the S tandards via the certificati on process . 
The maximum estimate was based on the assumption that each state would 
incur this mean implementat ion cos t  regardl es s  of its present code 
status . Thus , to derive the estimate of state implementation costs 
nationwide , the mean implementation cos t  per do llar of building permits 
was mul tipli ed by the total value of building permi ts issued in the 
Nati on during 1976 ( the mos t  recent year for which data are availab l e ) . 

Cos ts previously incurred by local jurisdictions in implementing energy 
codes are assumed to provide good es timates of the cos ts l ikely to be 
associated with implementation of equivalent codes with the Standards . 
High and low estimates of such cos ts have been deve loped in the fol low
ing manner . The high estimate assumes that every j urisdiction would 
experience cos ts simil ar to those incurred by jurisdictions which pre
viously adopted codes . Denote this  cos t  as Cr ,  and denote the value 
of all  building cons truc tion put in place per year in such jurisdictions 
as Br . The cos t  es timate for such a jurisdict ion is 

C is es t imated by the mean value of Cr /Br for a sampl e  of six l ocal 
jurisdictions . Two of these j urisdic ti ons are located in states with 
statewide energy codes ; two are in s tates wi thout statewide energy codes 
where local energy codes have been adopted ; and two have neither state
wide nor l ocal codes . Building department officials in each of these  
jurisdic tions were i ntervi ewed by  telephone and asked to  estimate the 
cos t  or implementing a Federal Energy Standard based on their experience 
with code processes . The i nterviews took place before prec ise deta il s  
on the S tandards were made ava ilabl e .  The local officials al so provided 
data on the value of cons truction put in place by the j urisdic tion in 
1 97 8 .  
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To g et nat ionwide costs , the cost estimate C for localities i s  multi
plied by the value of bu ild i ng permi ts for each state in 197 6 ,  and 
summed across s tates : 

I 
51 i 

CH = L:i 
i r =  1 

! 
C x B i = 1 • • • 51 states. ! 

The low cost e st imate assumes that s tates which a lready have energ y 
code s, and localities in noncode state s whi ch already have code s ,  will 
exper i ence no add itional costs to implement the Federal Standards .  
There fore , costs are i ncur red only by noncode loca lities i n  noncode 
states. Le t PN stand for the perc ent of a noncode state ' s popu lat ion 
l ivi ng in local j urisd ictions lacking energy code s . The tota l low 
implementation coses estimate is thus : 

C x ( Bj x P'Nj ) j = l • • • noncode states . 

lThe Di str ict of Columbia i s  treated a s  a state , re sult ing in 51 

state s . 
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APPENDIX C SOCIOECONOMIC IMPACTS 

Appendix C pre sents impacts of  the S tandards on the nat ional economy 
and on regional economies as represented by selected BEA region s .  At 
the nat ional leve l ,  impacts are shown for each of the f ive hypothes ized 
pene tration rate s  described in sec t ion 3 . 3 .  Where poss ib l e ,  impacts  on 
the national leve l by components , of an implementation program were 
ident ified . At the regional leve l ,  analysis was conducted to determine 
the change in employment and earnings resulting from the implementat ion 
of the Standard s .  This  analysis  was carried out for alternat ive pene
tration rates . In addition, the re lat ionship between sanc tions , incen
t ives and regional impacts  was ident ified.  Where pos s ib l e ,  national 
l eve l impacts by components of  an implementat ion program where 
identified . 

At the regional l eve l ,  analys is was conducted to  determine the change 
in employment and earnings resulting from the implementation of  the 
Standards .  This  analys is was carried out for alternative penetrat ion 
rate s .  In addition ,  the relationship between sanctions , incent ives and 
regional impacts  was ident ified . 

C . l  NATIONAL ECONOMIC IMPACTS 

This  s ect ion f irst  presents the methodology used to estimate economic 
impacts l of implement ing the Standard s .  Direct  impacts of the Stan
dards and the ir impacts  on key nationa l economic variable s ,  se lected 
industries , employment and consumers of  new and exist ing houses are 
then presented . 

Be fore describing the methodology used to  estimate the impacts of the 
Standard s ,  a brief discuss ion is in order on how implement ing the Stan
dards will  forc e change.  Throughout the period of analys is and the 
setting of  the Standards , the l ife-cycle cost s  (LCC) 2 of  owning and 
space conditioning buildings have been an important cons iderat ion. It  
was determined during the preparation o f  TSD No . 8 ,  Economic Analys is 
(DOE 19 7 9b )  that buildings current ly under construction have higher LCC 
than if additional resources in the form of more energy-e fficient 
options were added wi th the ir result ing energy savings .  Based on this 
analys is , the S tandards for re s idential buildings have been set at the 
minimum in LCC ( see DOE 197 9b for the assumptions embodied in the LCC 
analys is) . 

lEc onomic impacts inc lude not only the d irect  changes in energy and 
capital cos t  for al l new buildings , bu t also  the ind irec t effects 
fos tered by implement ing the Standards .  

2ti fe-cycle costs  are defined as the total discounted cos t of  purchas
ing and space cond itioning a building over the l ife of the building . 
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Thus ,  a move from a pre-Standards house to  a house in compliance  with 
the S tandards would be  accompanied by a redis tribution o f  expenditure 
away from the energy sector toward the building sector and an increase 
in e ffec t ive disposable income to the building owner ( i . e . , the , savings 
in LCC) . These  are the d irec t impacts  o f  the S tandard s .  Other impact s  
are experienced throughout the economy as  builders change the compos i
tion o f  material s in bui ldings t o  comply with the Standards .  Al s o ,  the 
d ispos ition o f  the "additional" income to the building owner generates 
further economic act ivity . 

C . 1 . 1  METHODOLOGY 

This  sect ion d iscus ses the methodology used in e s t imating impact s  of  
the S tandards on key macroeconomic variables , industry ,  employment , and 
individual consumers .  

C . 1 . 1 . 1 MACROECONOMICS , INDUSTRY AND EMPLOYMENT 

The analysi s  presented in thi s  section has been conducted us ing a meth
odology deve loped over the pas t  3 years on pro jects  for DOE . The pri
mary obj ect ive of those  projec t s  has been to measure nationwide impacts 
of  specific Federal conservation programs on affected group s .  Specifi
cal ly , the me thodology incorporates a nationa l input-output model ,  
EXPLOR , and measures impacts  a t  the national level on energy use ,  
employment , investment and trade with spec ial emphasis  on energy use 
and employment . l Analyz ing the impacts of  conservat ion programs 
wi thin a mode l of the e�t ire economy assures that the system-wide 
impact s  of po l ic ies that may ' otherwise be analyzed in a vacuum are mea
sured .  To achieve this goa l ,  e stimates of  direc t energy changes and 
costs  that have been deve loped in detailed analyses of  buildings2 that 
comply wi th the S tandards have been used as input to EXPLOR . The mode l 
was then run with the d irect  Standards-related changes made to the per
t inent data inputs  of the mode l .  The results  from these  runs were then 
compared to the results  determined for the basel ine economic environment 
( see  section  4 . 2 . 1 ) to determine the ne t sys tem-wide impact s  of the 
Standards .  

l see section 4 . 2 . l  for a detailed description of  the methodology . 
2see Chapter 4 of  TSD No . 8 ,  Economic Analys is . 
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C . 1 . 1 . 2  CONSUMER METHODOLOGY 

The methodology for determining impacts on the consumer focused on four 
areas : capital co s t s ,  ne t present value ( NPV) of  the Standards , con
sumer re sponse and equity impl ications . 

C . 1 . 1 . 2 . 1  CAPITAL COSTS 

Cap ital cost  increases in res ident ial and commerc ial cons truct ion due 
to the Standards  were estimated and di scussed in detai l in TSD No . 8 ,  
Economic Analys is . Cap ital cost increases were estimated by determining 
the additiona l materials  and labor requ ired to construc t a res idential 
and commerc ial s tructure that compl ies  with the Standards .  These addi
tional mat erial s and labor were then costed out to determine the capital 
cost increase due to  the Standards .  

C . 1 . 1 . 2 . 2  NET PRESENT VALUE 

The methodology used to determine the net present value ( NPV) of  the 
Standard s '  investment to the consumer i s  also discussed in detail in 
TSD No . 8 ,  Economic Analysis . The NPV adjusts  for the t ime value of  
money by  use of a di scount rat e.  Once di scounted , the value of  the 
future potential energy savings and the additional cap ital cos t  attri
buted to  the Standards can be compared d irectly .  The difference between 
the discounted energy savings and additional cap ital cos ts  is  the NPV. 
Briefly , al l the benefit s of · the Standards were assessed over the l ife 
of the s tructure . The present value of the benefits  were then compared 
wi th the present value of al l the costs  of the Standard s .  The greater 
the benefits re lative to the costs ,  the greater the net present value 
of the Standard s .  Benefits  include the potential energy savings over 
the l ife of the hous e ;  costs inc lude the increased first  cost  of the 
house .  

C . 1 . 1 . 2 . 3  CONSUMER RESPONSE 

Thi s  section explains the methodologies used to estimate consumer 
respons e to  the Standards  that is reflected in the res idential housing 
market .  Two areas are analyzed , property values and hous ing s tarts .  
The analysi s  focused on these two areas becaus e the impact o f  the Stan
dards on property values and hous ing s tarts re flec ts overall  consumer 
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re sponse to the S t andards , and because secondary data were available to 
estimate  the impact s  on these  two areas .  Impact s  on property values 
and hous ing s tarts were analyzed in re lation to incentives and sanc tions 
that the government cou ld adopt to facil itate implementation and 
enforc ement o f  the S t andard s .  The types of  sanc tions and incentives 
being cons idered are di scussed in section 3 . 1 . 

Us e o f  sanc tions and inc ent ives can range from "full"  sanctions to no 
sanctions and from "ful l" incent ive s  to no incent ive s .  This analysis  
proceeds on  several assumptions concerning sanc tions and incentives :  
( 1) Ful l sanc tions are defined as the sanc tions de scribed in the Act .  
( 2 )  A sanction between the extremes o f  ful l  and none cuts off  all  s tate 
funds via the Pub .  L-395 programs . ( 3 )  Ful l incent ives  are defined as 
some combination of a tax credit and information program such that con
sumers o f  buildings in compliance with the Standards wil l  experience no 
economic disadvantage re lative to  consumers o f  houses not in compl ianc e ;  
i . e. , any add itional costs  to  consumers from the S tandards wil l  b e  com
pletely o ffse t .  (4 )  Part ial incent ives are defined such that 5 0 %  o f  
additional c o s t  t o  consumers due to the S tandards wil l  be offset  with a 
tax credit or information program. Thus , consumer response to the 
Standards wil l  depend on the types of sanc tions and incent ives that are 
impl emented as  wel l  a s  some o ther factors which are spec ifical ly dis
cussed in the mat erial on property values and housing start s .  

o Me thodology to  De termine Impacts on Property Value 

The impac t o f  the S tandards on property value s depends on the extent to 
which c onsumers evaluate the ir hous ing costs based on l ife-cyc le cos ts  
or  f irst  cos t s ,  and on  the types o f  sanc tions and incent ives adopted 
for the program. The re lationship between these two factors and pro
perty values i s  di scussed here . 

S imply speaking , f irst  cost  refers to the price a consumer pays for a 
house .  Operating costs  include maintenance cost s ,  util ity bill s ,  energy 
expenditure and o ther operating expenses . Li fe-cyc le cost s  are the sum 
of  f irst  cos t s ,  or capital co s t s ,  plus operating costs  summed over an 
assumed l ifetime o f  a house .  For example ,  the $60 , 000 sales price o f  a 
house reflects  capital cost s ,  but no t necessarily operating expenses . 
For purposes o f  analys is , suppose thi s  house uses energy inefficiently .  
Also ,  as sume a second house is  identical to  the f irst  in  every respec t 
( l ocation, s ize ,  quality ,  neighborhood , e tc . ) except i t  uses energy 
efficiently and sel l s  for $62 , 00 0 .  Given reasonable  as sumptions about 
energy use and prices , i t  i s  quite pos s ible  that the more expens ive 
energy-efficient house wil l  have lower l ife-cycle cost s than the les s 
expens ive ( i . e . , lower f irst  cost)  energy- inefficient house .  

The relationship between property values ( i . e . , hous ing f irst co st )  and 
consumer response to  l ife-cyc le costs  i s  crucial for the estimat ion of  
the impac ts  o f  the Standards  on  property values .  The change in real 
es tate values due to the Standards will depend on the perceived value 
consumers place  on improved housing e fficiency . I f  consumers believe 
the benefits o f  the Standards ( reduced energy bil l s )  are outweighed by 
the costs  ( increased hous ing first  co sts ) , they wil l  turn to o lder 
houses that do not comply with the Standard s ,  thus b idding up the price 
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of  that hous ing .  I f  consumers perceive that benefits outweigh the 
cos t s ,  they wil l b id up the price o f  hous ing that is in compl iance with 
the Standards relat ive to  older hous ing which is  not in compliance 

The impact  o f  the S tandards on property values also depends on what 
types of  sanctions and incent ives are adopted inso far as they s ignifi
cantly affect the penetration rate of  the S tandards .  The more hous ing 
built  to  the Standards ,  the greater the impac t on the f irst  co s t  of 
hous ing . Sanc tions and incentives that induce a high penetration rate 
wil l  therefore ind irectly affec t property value s .  

Property value impacts will also  depend on whether tax credits for pur
chas ing a house which meets  the Standards are adopted . To the extent 
that t ax credits are offered ,  this  wil l ,  in the short run , cause an 
increase in the property value of housing that  complies  with the Stan
dards .  

I t  should be  clear then that impacts  on  property values depend in  large 
part on whe ther f irst  costs  or l ife-cycl e  costs  are more relevant to 
the consumer ' s  decision-making process .  The analysis tes ted two hypoth
eses regarding this  question. The f irst  hypo thesis  states that energy
e f  ficient dwellings s el l  at  a higher price than conventional dwe l l ings , 
a l l  o ther things equa l .  Conf irmat ion of this hypo thesis  implfes that 
consumers evaluate l ife-cyc le benefits from energy conserving improve
ments when deciding to purchas e  a hous e.  Rejection of  this hypothesis  
would indicate that consumers lack sufficient information to evaluate 
the l ife-cycle benefits  from the energy-conserving features of dwel l
ings . The second hypo thes is s tates that individuals  in SMSAs with 
above-average energy prices or above-average heating or cooling loads 
will be mos t  l ikely to evaluate the l ife-cycle benefits ( compared to  
just  the change in first  cos t )  from energy-conserving improvement s .  
Results  from tes ting this  hypothes is , i n  conjunc tion with assumed sanc
tions and incent ive s ,  al low us to determine the impact of  the S tandards 
on property value . 

A two-s tep procedure was used to estimate the impacts  on property values 
and tes t the two hypotheses .  Us ing data on 1 1  SMSAsl from the Bureau 
of Census '  Annual Hous ing Survey - SMSA sample for 19 7 6-19 7 7 ,  the first  
s tep was to derive a measure o f  individual hous ing unit  energy effi
ciency . Multiple regression techniques were used t o  determine the 
influence o f  a number o f  independent variables  upon individual household 
energy expenditures across  sampled SMSAs . These  variables  included 
total heating and cooling degree-days , energy prices , homeowner and 
renter characteristics ( e . g . , income) and hous ing unit  characteristics 
( e . g . , number o f  rooms ) . Unfortunately , the data base used in this  
report did no t  contain information regarding the energy efficiency of 
res idential s tructures .  However ,  it i s  reasonable to hypothes ize that 

lThe 1 1  SMSAs analyzed are : Al lentown, Beth lehem, Easton , Pennsylvania ; 
Seatt l e ,  Washington ;  New York,  New York ; Raleigh ,  North Carolina ; 
Buffalo ,  New York; Grand Rap ids , Michigan; Sacramento , California ;  
Denver, Co lorado ; Honolulu ,  Hawaii ;  Houston ,  Texa s ;  and S t .  Louis ,  
Missouri .  
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the energy effic iency o f  a home or an apartment building wil l  affec t 
the l eve l o f  expenditure s on energy . Consequently , s tatistical esti
mates o f  the relationships between energy expenditures and o ther vari
ables should also reveal information about the energy e fficiency o f  
individual dwe l l ings , even though an energy-efficiency variable  was not 
inc luded in the regress ion equation as an independent variab le.  

In order to  cons truc t an ind irec t measure o f  the energy efficiency of  
resident ial units , i t  was assumed that the only determinant o f  energy 
expenditures no t reflected in the regress ion equation was hous ing energy 
e fficiency.  Based on thi s  assumption , the variation in individual 
energy expenditures that is no t explained by the independent variables 
in the regression equation can be attributed to the energy e fficiency 
of  res identia l s truc ture s .  A measure o f  this residua l variation in 
energy expenditure s is contained in the error term of the regress ion 
equat ion. Consequent ly , thi s term was employed to cons truc t a housing 
energy-effic iency variable .  

The second s tep o f  this  procedure used the derived hous ing unit energy 
effic iency variable  in ano ther mult iple regression analysis  which 
re lated property values to various characteristics of dwellings inc lud
ing s iz e ,  location ,  quality , and energy efficiency . The relationship 
between property values and energy e ffic iency wil l determine if energy
efficient dwe l l ings sel l  at a higher price ( i . e . , f irst  cost )  than con
vent ional dwe l l ings , a l l  o ther things equal .  This  re lationship is also 
used t o  estimate how much consumers are wil l ing to pay for improvement 
in energy e fficiency .  

o Me thodology to  De termine Impacts on Hous ing Starts 

The me thodology used to estimate  the impac t o f  the Standards on hous ing 
starts requires an estimate of the costs of building a dwe l l ing that 
compl ies wi th the Standards  and an estimate  of the elastic ity of demand 
for housing s tarts with re spect to the price o f  the dwe l l ing . These 
two piece s of informat ion wil l  reveal how consumer demand for housing 
starts will  be affected . i f  the Standards cause an increase in f irst 
costs .  For exampl e ,  suppose  the elastic ity o f  demand for housing 
s tarts with re spect  to f irst costs  equals  -1 . 0 .  This  means that a 10% 
increase in price results  in a 10% decrease in demand . Suppose that 
the Standards increase the f irst  costs by 1% ; i f  the elasticity is -1 . 0 ,  
then the demand for housing starts could decrease by as much as 1% . 

E s t imates o f  the costs o f  building a house that compl ies with the Stan
dards were obtained from TSD No . 8 ,  Economic Analys is . Tables A-1 1 and 
A-12 of  that document show incremental cost  estimates for ten cit ies in 
the United S tates for bo th gas-heated and elec trically-heated house s .  

The e lasticity o f  demand for hous ing s tarts was est imated from a demand 
equation tha t  was derived us ing mul t iple regression techniques .  Data 
for the analysis was gathered for 17 SMSAs ( 19 73 to 1975)  from the 
Bureau of Censu s ,  the Bureau o f  Labor Statistic s ,  the Federal Power 
Commission, the American Gas As sociation and the F .  W. Dodge Cons truc
tion Dat a  Manua l .  Data on hous ing starts were related to data on hous
ing s tructure prices ( i . e . , f irst cost) , interest  rates , cons truction 
costs , and o ther relevant variable s .  
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The change in hous ing starts due to  the Standards wil l  also depend on 
the perceived value consumers place on improved hous ing efficiency . If  
consumers perce ive that the benefits of the S tandards are outweighed by 
the cos t s ,  demand for o lder hous ing that does not comply with the S tan
dards wil l  increase .  I f  consumers perce ive that the benefits outweigh 
the cos ts ,  demand for hous ing in compl iance wil l increase re lative to 
older hous ing .  In the former case ,  hous ing starts wil l  decrease 
because peopl e will not be wil l ing to pay for the improved housing 
efficiency . In the latter case ,  housing starts wil l  increase to mee t  
the increased demand for hous ing that does comply with the S tandards .  

Housing start s  al so  depend on the penetration rat e  o f  the S tandards 
and , therefore , on the types of  sanc tions and incentives adopted . The 
more hous ing built  to  the Standard s ,  the more a potential homebuyer is  
forced to  consider the prospect of  buying such a house. Thus , the 
greater the pene trat ion rate ,  the greater the potential impact of the 
Standards on housing starts .  

Any tax credit program will affect housing starts .  A subs idy t o  buyers 
that  purchase hous ing complying with the Standards wil l  cause an 
increase in hous ing s tart s , assuming o ther factors are constant . 

Final ly , the relat ive impact of the Standards on housing starts depends 
on conditions in the res idential hous ing market .  Changes in national 
economic conditions could dramatical ly alter the impact s  of the Stan
dards on housing starts . For ins tance ,  i f  the Federal Reserve t ight ens 
the supply of money and credi t  into the economy concurrent with the 
implementat ion and enforc ement of the Standard s ,  the impact of the Fed
eral  Reserve ' s  actions on housing starts could swamp the impact of the 
Standards on hous ing s tarts .  

C . 1 . 1 . 2 . 4 EQUITY IMPACTS 

The Standards will have d ifferent impacts  on different income groups 
through society . These impac t s ,  cal led equity impact s ,  wil l  largely 
depend on three fac tors : 1 )  variation in rates of  discount for future 
expend iture s  between income classes ,  2 )  typical lending pract ices of  
f inanc ial ins titut ions , and 3) types of  government sanc tions and incen
t ives adopted to  implement and enforce  the Standards . 

The procedure used to  assess the impac t  of  the Standards on consumer 
equity was l argely qual itat ive. Information from the housing starts 
analys is and the property values analysis  was used to qual itative ly 
discus s the impacts of the Standards on low, middl e ,  and upper income 
groups . In addit ion, re lated re search e fforts were reviewed and key 
results  relevant to this  research were used t o  examine the relationship 
between discount rates and equity impacts  of  the Standards .  
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C . 1 . 2  MACROECONOMIC IMPACTS 

The ORNL energy demand models  ( s ee TSD No . 8 ,  Economic Analys is)  esti
mat e dollar value s o f  saved energy , increased capital costs  and costs 
o f  implement ing and enforc ing the Standards for each o f  the hypothes ized 
pene tration rates discussed in Chapter 3 over the period 1980-2020 . 
These dol lar flows are all  discountedl to the present to determine 
the constant dol lar value of implementing the Standards ( i . e. , the NPV 
to the Nat ion) • 

Energy savings  are as  shown in section 5 . 3 . The value of  the saved 
energy wa s determined as suming Energy Infonnation Adminis tration ( EIA) 
high-price pro jection (TSD No . 8 ,  Economic Analysis , Chapter 5 ) . 
Increased capital costs  o f  buildings have also  been discussed in detai l 
in TSD No . 8 ,  Chapter 4 .  A detailed discuss ion o f  expected implementa
tion and enforcement costs  appears in thi s  document in section 3 . 3 . 

The NPV to the Na tion o f  implement ing the Standards under each o f  the 
f ive hypo thes ized implementation schedules is shown in Table  C-1 . 
Al ternatives associated with each penetration rate and whether i t  is  
the high or  low estimate  are shown below the penetrat ion rate 
des ignator .  

The re sults  in Table C-1  show what had been expec ted based on  the ana
lysis  done on ind ividual buildings . That  i s ,  i f  buildings were con
s truc ted with more energy-e ffic ient options , the LCC of owning and space 
conditioning thos e  buildings would decrease .  The aggregate sum of  all  
of  the decreases in LCC for each building is  the sum o f  rows 1 and 2 of  
Tabl e  C- 1 .  I t  i s  c learly shown in thi s  table  that the additional cost s  
incurred to implement and enforce the Standards do  not change the s ign 
of  the NPV calculation .  Also i t  is  clear that the fewer buildings 
( i . e . , s lower penetration rate) that comply to the Standards ,  the lower 
the NPV to  the Nation. 

A measure o f  the value of the direct  effects of  the S tandards on energy 
and capita l has been shown in Tabl e  C- 1 .  Ne t impact s  on key macroeco
nomic variables by penetration rate will now be shown in Table C-2 for 
1985 and 1990 .  As can be  seen , the effects  on those  variables are very 
small  re lat ive to  the basel ine forecas t .  Virtually all  the changes are 
les s than 0 . 1% except for the building cons truction sector ,  which is  
direc t ly affected by the increased value of  construction and trade 
balance whi ch only shows large percentage movements in 1990  because the 
expected trade balance in 1990 is close to zero . The conc lus ion to be  
drawn from thi s  table i s  that the Standards will  have a posit ive effec t 
on employment , GNP , trade balance ,  etc . , but at  leas t at this  macrolevel 
the impac t wil l  no t be  great relat ive to  what the economy is expected 
to be in 1985 and 19 90 . Beyond 1990 the impac t  o f  the Standards can 
only be  more pos it ive as the stock of  energy-effic ient buildings grows 
re lative to  the amount o f  new construct ion. 

lAl l dol lar flows are d iscounted at a real rate of 10% per the Office 
of  Management and Budget  ( OMB ) . 
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TABLE C-1 : NET PRESENT VALUE OF IMPLEMENTING THE STANDARDS 
( B i l l ions 19 78 Do llars) 

Com:eonent o f  

Energy Saved 

NPV 

Capital Investment 
Implementation 

& Enforcement 
NPV 

PR-1 
High 
Al t .  3 & 4 

24. 73  
- 13 .  78 
-0 . 38 

10 . 5 7  

Im:elementation Schedule 
PR-4 

PR-2 PR-3 High Alt .  
High Low Low Al t .  
Al t .  2 Alt .  3 2 & 4 

21 . 5 6  1 9  . 1 1 12 . 5 2  
-1 1 . 37 -9 . 65 -5 .  81 
-0 . 33 -0 . 3 1 -0 . 2 1 

9 . 8 6  9 . 15 6 . 50 

C . 9 

1 

\ 
r 

PR-5 
Low 
Al t .  1 

2 . 26 
-0 . 9 6  
-0 . 05 

1 . 25 



TABLE C-2 : MACROECONOMIC IMPACTS OF IMPLEMENTING THE STANDARDS 
. (Dollar Values a re i n  Mi ll ions of Dollar s) 

PR-1 PR-2 
Absolute Ot�e !%) 

PR-3 PR-4 PR-5 
High High Alt. l 

Variable ! uni ts} Year Alt. 3 & 4 High Alt. 2 IDW Alt. 3 IDW Alt. 2 & 4 IDW Alt. 5 

Dnplo�ent 1985 109 ( 0. 09) 85 ( 0. 07) 63 ( 0. 05) 27 ( 0. 02) 16 ( 0. 01) 
(1000 j ots) 1990 ll9 ( 0. 10) 88 ( 0 . 07 )  71 ( 0. 06) 38 ( 0. 03 )  16 ( 0. 01 )  

Dnplo�ent Inccme 1985 2296 ( 0 .10) 2316 ( 0. 08) 1696 ( 0. 06) 707 ( 0. 02) 436 ( 0. 01) 
(raninal dlllars ) 1990 4576 ( 0. ll) 3367 ( 0. 08 )  2683 ( 0 . 06) 1396 ( 0. 03 )  583 (0. 01 )  

Net Final Oenand 1985 1134 ( 0. 07) 801 . ( 0. 05) 501 ( 0. 03) 39 ( 0) 0 ( 0) 
(CE>) 

. (1!170 dollar s )  1990 1504 ( 0. 07) 1041 ( 0. 05)  767 ( 0 . 04 )  274 ( 0 . 01 )  1 8  ( 0) 
Housel:old Expenditures 1985 216 ( 0. 02) 170 ( 0. 02) uo ( 0. 01) 20 ( 0) 0 ( 0) 

( 1!170 dollars ) 1990 192 ( 0. 02 )  138 ( 0 . 01 )  107 ( 0. 01) 50 ( 0) 0 ( 0) 
oanestic Productiai 1985 2622 ( 0. 08) 1969 ( 0. 06) 1345 ( 0. 04) 500 ( 0 . 01) 500 ( 0. 01) 

(1970 doll ars) 1990 2725 ( 0. 07) 1885 (0. 05 )  1394 ( 0 . 04 )  654 (0. 02 )  502 ( 0. 01 )  
Building Constructioo 1985 1542 ( l. 5) 1265 ( l. 2) 1031 ( l) 518 ( 0 . 5) 132 ( 0 . 13) 

(1970 dollars) 1990 1708 ( l . 6) 1334 ( 1. 2) ll33 ( l. 0) 642 (0.  6) 91 ( 0 . 08)  
Trade Balance 1985 547 ( 3. 0) 497 ( 2. 8) 487 ( 2. 7) 374 (2. 1) 76 ( 0. 4) 

(nani nal d:>ll ars) 1990 2168 ( 89 . 8) 1860 ( 77 . 8) 1620 (67 .l)  USO ( 47 . 7) 80 ( 3. 3) 
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C . 1 . 3  INDUSTRY IMPACTS 

The sec tors o f  the economy whose production i s  mos t  affected by the 
S tandards are shown in Tabl e  C-3 by penetration rate for 1985 and 

19 90 . E lec tric u ti l i t ies show the l arges t decreases relative to the 
base cas e and thes e decreases accumulate as the inventory of energy
e ffic ient buildings grows over t ime. I t  i s  important to note here that 
thi s  does no t mean that  there wil l be negat ive growth or jobs  wil l be  
lost  in  the e lectric util ities sec tor , because e lectric utilities will  
continue t o  increase production ,  but at a lower rate than would have 
been forecasted without energy performance s tandards .  Impacts on nat
ural gas utilities  have been held  at  zero under the as sumption that al l 
savings in natural gas would preferent ial ly d isplace import s .  

Bui lding cons truct ion and elec tric appl iances move as  expected a s  the 
S tandards add to building cos ts and some e lectric appl iances  are down
s ized . 

Cement and l og and sawmil l  products  increase production as more cement 
is  used to add to the thermal mas s of  buildings , and the movement to 
2 x 6 wal l s  forc es the use of additional lumber to  frame houses . 

I t  should  b e  noted that the impact s  on those  sectors associated with 
construction activity do not change very much from 1985 to 19 90 ; how
ever ,  for e lec tric utilitie s ,  where the impac t accumulates as the stock 
of energy-effic ient buildings grows , there is a large d ifference in the 
impact s  between 1985 and 1990 . This  is  also true of  the service sector 
as  the impacts on this  sector are dependent on cumulative increases in 
effect ive di sposab l e  income that accrue to building owners over t ime 

An in depth examination o f  the e ffec ts on building material suppl ies of 
implementing the Standards for a representat ive year has been done and 
reported on in the Economic Analysis of  the Standard s ,  TSD No . 8 ,  
Chapter 6 .  

C . 1 . 4  EMPLOYMENT IMPACTS 

The present analys is has shown that the Standards will have a pos i t ive 
impac t on employment in general (Table C-2) . Some sectors of  the econ
omy are more affected than o thers .  Elec tric utilities will  employ 7 , 000 
fewer peopl e by 1990  (PR-1 )  than if baseline growth rates had prevailed.  
The electric appl iances sector is  also expec ted to have a s l ight 
decreas e in its  growth . The impac t on employment by selected sectors 
o f  the economy are displayed in Table C-4 for each of the five penetra
tion rates .  
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TABLE C-3 : aIANGES IN rDME.STIC PIDIXC!'ION (Millions of 1970 Ibllars) 

. PR-1 PR-2 PR-3 PR-4 PR-5 
High High IDw High Alt. 1 IDw 

Sector Year Alt.  3 & 4 Alt. 2 Alt. 3 IDw Alt. 2 & 4 Alt. 1 

Electr ic Utilities 1985 -286 -243 -239 -144 -34 
(SIC 492 , Part 493) 1990 -614 -530 -502 -292 -64 

Natural Gas Utilitiesa 1985 0 0 0 0 0 
(SIC 492 , Part 493) 1990 . o  0 0 0 0 

Building Construction 1985 1542 1265 1031 518 132 
(SIC Part 15 , 16 , 17) 1990 1708 1335 1133 642 91 

t> Electr ic Appliances 1985 -283 -281 -285 -216 -66 
• (SIC 361, 312) 1990 -290 -284 -283 -230 -21 � Distr ibutive Trade 1985 218 169 128 48 18 

(SIC 50 , 52-59) 1990 215 153 130 62 15 
Service 1985 539 437 343 172 87 
(SIC 60-67) 1990 757 603 507 308 100 
Rubber and Plastic 1985 247 238 231 222 226 
(SIC 30) 1990 233 223 217 210 210 

Cement 1985 266 240 217 171 141 
(SIC 324-329) 1990 271 236 216 172 128 
I£>g and Sawmill 1985 130 118 108 89 82 
(SIC 241 , 242) 1990 136 120 111 93 82 

ananestic natural gas oonslllilption was held oonstant and savings were asst.nned to be taken 
fran impacts. 



TABLE C-4 : OIAN3ES IN EMPIDYMENI' (1000 Jobs) 

PR-1 PR-2 PR-3 PR-4 PR-5 
High High L<:M High Alt.  1 L<:M 

Sector Year Alt. 3 & 4 Alt. 2 Alt.  3 L<:M Alt.  2 & 4 Alt.  1 

Electr ic Utilities 1985 -4 -3 -9 -2 -0 . 5  
(SIC 49 1, Part 493) 1990 -7 -6 -6 -3 -0 . 7  
Natural Gas Utilitiesa 1985 0 0 0 0 0 
(SIC 492 , Part 493) 1990 0 0 0 0 0 
Building Construction 1985 58 48 39 20 5 
(SIC Part 15 , 16 , 17 ) 1990 6� 50 43 24 3 
Electr ic Appliances 1985 -7 -7 -7 -5 -2 
(SIC 361, 312) 1990 -6 -6 -6 -5 -0 . 5  

C"1 Distr il::utive Trade 1985 13 10 8 3 1 
• (SIC 50 , 52-59) 1990 12 9 7 3 8 � w Service 1985 28 23 18 9 5 

(SIC 60-67) 1990 37 30 25 15 5 
Rubber and Plastic 1985 5 5 5 4 4 
(SIC 30) 1990 4 4 4 4 4 

Cement 1985 7 6 5 4 3 
(SIC 324-329) 1990 7 6 5 4 3 
Log and Sawmill 1985 3 3 3 2 2 
(SIC 241, 242) 1990 3 3 2 2 2 

aoanestic natural gas cx:>nsurnption was held cx:>nstant and savings were assumed to be taken 
fr an impacts. 



Building cons truction act ivity spurred by the implementation of  the 
Standards i s  expected to  create about 60% of  the total employment 
impac t s .  The res t  of the employment increase occurs in o ther allied 
service industries whose output is expec ted to increase because of a 
redis tribution of  monies saved by reduced fuel consumption. 

If  we examine the three sectors with the greatest  positive and negative 
change s in domestic  production,  we get some ins ight into why employment 
would increase with an energy s tandard . Changes in domestic production, 
employment and a measure of product ivity for each sector are shown in 
Table  C-5 for the year 1 9 90 ( PR-1 )  for e lectric utilities , services ,  
and building cons truc t ion .  Labor product ivity  measured in t erms of 
dollars of production per worker i s  approximately four t imes higher for 
elec tric util ities than for the two o ther sectors whos e  changes in ou t
put i s  af fected the most  by the Standard s .  Thus , a dollar saved on 
reduced elec tricity consumption and spent on services or cons truction 
has the net e ffect of creating j obs .  S ince we  assumed that Standards 
are set  that decrease the l ife-cycl e  cost o f  owning a building , there 
is a redistribution o f  household expenditure away from electricity , a 
highly capital-intens ive coIIU11odity , toward relat ively labor-intens ive 
s ec tors l ike cons truction, trade , and services , thus yielding a net 
increas e in employment . In fact , in our analysis  employment income has 
also increased even though the average wage has decreased.  This  is so 
because the income generated through the many average paying jobs  more 
than o f fs et the loss  o f  fewer higher paying j obs  in e lectric utilities .  

Using the Bureau of  Labor Statistics  ( BLS ) Indus try and Occupation 
Matrix,  we looked a t  the distribution of j obs created/lost for each o f  
the three sec tors  discussed above. For purposes of exposition , we 
aggregated the 401 j ob categories l is ted in the BLS matrix into s ix 
maj or occupat ions .  These  are shown in Tabl e  C-6 .  

In each case the total impact  o n  each occupation i s  positive even though 
there woul d  b e  as many as 1 , 830  fewer operat ive j obs  in electric util i
t ies than i f  baseline growth in demand had prevailed.  Thus it  appears 
as though there wil l  be .no undue hardship on any one occupational group 
brought by the Standard s .  The occupational groups shown here are highly 
aggregated .  A s imilar exercise  could be  conducted with the ful l  BLS 
matrix to  b e  sure that one or more specific occupations are not severely 
affected.  

c . 1 . s  CONSUMER IMPACTS 

Impacts on individual consumers are described below. Impacts  are 
d ivided into four areas : increased building capital  cost , net present 
value of the Standards , consumer response and equity impl ications . 
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TABLE C -5 :  MO ST AFFECTED SECTORS FOR 1990 ( PR-1 )  

Elec tric Uti l ities 
Services 
Building Cons truc

tion 

Domestic  Outputs 
(Mill  ion $1970)  

-641 
757  
1708 

Employment 
( 1000 Jobs )  

-7 
37  
64 

Labor 
Product ivity 
( $ 1000 /Job ) 

91 
20 
27 

TABLE C-6 :  DISTRIBUTION OF JOBS CREATED/LOST IN 1990 IN MAJOR 
AFFECTED SECTORS ( 1000 Jobs)  

Building 
Occupation Utilities Services Cons truction Totals 

Profess ionals -0 . 54 10 . 3  2 . 3  12 . 1  
Sale s Workers -0 . 06 1 . 2  0 . 4 1 . 5  
Crafts -1 .  6 3  1 .  7 35 . 7  35 . 8  
Operat ives - 1 . 8 3  1 . 1  5 . 3  4 . 6  
Laborers -0 . 64 o . 8  8 . 7  8 . 9  
Others -2 . 30 22 . 1  1 1 . 1 30 . 9  

Totals -7 . 0  37 . 0  64 . 0  94 . 0  

c. 15 



C . l . 5 . 1  IMPACTS ON CAPITAL COSTS 

The S tandards wil l affect construct ion practice by increas ing the 
requ ired l eve l of  ceiling ,  wal l and floor insulat ion and requiring 
mul tiple window glazing .  Ce il ing insulat ion will be increased to a 
maximum o f  R-38 from average current building practice of  R-19  in mo st  
parts of  the Nation, and wal l insulation increased from R-1 1  to R-19  
and , in the colde s t  c l imate s ,  to  R-25 . The S tandards also  require floor 
insulation o f  R- 1 1  and R- 19 , as  wel l  as double  and triple glazing of  
windows .  Al l of  these  insulation measures are already used by  builders 
in some or many part s  of the country . Other than R-25 wal l  insulation , l 
the mo s t  stri ngent measures  are already required by some Federal regu
l ations ( such as the Farmers Home Insurance) in some regions of  the 
country to qual ify for loans or insurance .  

The cost s  o f  each of  these conservation measures ,  presented in Table C-7 , 
were estimated by the Oak Ridge National Laboratory ( Hutchins and Hirst  
19 78) and reviewed by Hanscom As sociates in Washing ton, D . C .  These 
estimates are consistent wi th the resul ts  of  a survey o f  insulation 
costs  by the National As soc iat ion o f  Home Bu ilders ( 19 79 ) . The cost o f  
conservation was as sumed to  increas e at the rate of  inflation. 

The conservation inves tment for a s ingl e-story house heated and coo led 
wi th different fue l and equipment in alternat ive localities  is presented 
in column 7 of Tables C-8 , C-9 , and C-10 . On average ,  the conservat ion 
inves tment i s  equal to approximately 2% of the first  cost  of a house 
that does not comply with the S tandards .  Co lumn 7 l ists  the e s t imated 
conservat ion inves tment , in 1978 dollars , requ ired to  achieve the energy 
conservation l eve ls  presented in columns 5 and 6 .  These inves tment s  are 
for an 1 17 6-s q.  f t .  s ingl e-story hous e. They wil l increase as the house 
s ize increases .  These conservation inves tments  are the differenc e in 
cost s  between the measures in columns 5 and 6 and the costs  of conserva
t ion using s tandard cons truction practice in 19 75 . The entries in col
umn 7 indicate that  for .an 1 17 6-s q .  ft . wood frame house the cost o f  
the conservation measure i s  about $ 1 , 200 in Minneapol is ,  between $8 50 
and $ 1 , 280  for Chicago and Phoenix , and about $500 or les s in Houston 
and Burbank. The e s t imates of  conservation costs re lative to current 
practice are l ikely to be high s ince l evel s  o f  energy conservation in 
new res idential buildings have increased s ince 1 9 75 . On the o ther hand , 
these estimates could be s l ightly low i f  1975 practice used somewhat 
less  conservation for gas-heated houses than for e lec tric-heated houses . 

Commerc ial building cons truction costs  may increase as a resul t  of  
energy-conserving redes igns.  Estimates o f  those changes in  cons truc
tion costs  by building type appear in Tab l e  C-1 1 .  

lThe R-25 wal l  can be achieved with e ither of two s trategies 
for adding R-6 to  an R-19 wal l :  1) us e of 2 x 6 studs instead 
o f  2 x 4 to accotmnodate 6-in. thick R-19 batts  of insulation ; 
2 )  use o f  R-6 insulating shea thing . Bo th s trategies are used 
in colder c l imates . 
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TABLE C-7 : CO ST OF CONSERVATION MEASURES (Hutchins and Hirst 
1978)  

Measure Cos t ( 19 78 Constant Dol lars ) 

Add R-1 1  insulation to  ceil ing 
Add R-8 insulation t o  ceiling 
Increase wal l  insulat ion from 
R-1 1  t o  R-19 

Increas e wal l  insulation from 
R-19 to R-2 7  ( repl ace ord inary 
shea thing wi th R-8 insulating 
sheathing)  
Doub le glaz ing 
Tripl e glazing 
Add R-8 to floor 

$0 . 12 per gross  sq .  ft . 
$0 . 08 per gross  sq .  ft . 
$0 . 216  per gross  sq.  ft . 
( gross  area includes windows 
and doors)  
$0 . 264 per gros s sq .  ft . 

$2 . 16 per sq .  ft . 
$2 .42 per sq .  ft . 
$0 . 086 per gross  sq .  ft .  

C . 17  
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I TABL� C-8 : NJMINAL CASE ENERGY PERFORMANCE STANDARDS FCR SINGLE-S'ImY IDUSES HFATED BY 
1 - NATURAL GAS AND CXX>LED BY ELB:::RICITY (Post July 23 Assumptions Used) 

1 2 3 4 

Heating Ca:>ling 
Climate Representative Degree- Degree-
R� Cit:t: oa:r:sa oa:r:sa 

1 Minneapolis 8310 530 
(5260) ( 370 ) 

2 Chicago 6130 930 
( 3540) ( 620) 

3 Pa:tland 4790 300 
(1840 ) ( 150) 

3 washington , 4210 1420 
D.C. (1980) ( 1010) 

4 Atlanta 3100 1590 
( 1230 ) (1130) 

4 Fresro 2650 1670 
( 770) (1220) 

5 Burbank 1820 620 
( 170 ) b (310) b 

6 ProenixC 1550 3510 
( 320) ( 2960) 

6 Houston 1430 2890 
( 360) ( 2240) 

7 Ft. �the 2830 2590 
( 810) ( 2030) 

5 6 
Insulatim 

U!vels of Naninal Glazing of 
Case �R-Value} Naninal 

Ceili!!J Wall Floor Case 

38 25 - 3 

38 19 - 3 

38 19 19 3 

38 19 - 3 

38 19 ll 2 

38 19 - 2 

19 ll - 2 

38 19 - 3 

30 ll - 2 

38 19 - 3 

7 

Ca'lservatiat 
Investment , 
$1978 

$1, 160 

$ 900 

$1, 050 

$ 900 

$ 900 

$ 850 

$ 380 

$1, 280 

$ 520 

$1, 280 

8 

Natural Gas Energy Budget 
Pr fulaiy Energy, Bu ildlng Boundary, 
MBtu/sq. ft./yr MBtu/sq. ft./yr 

66 . l  54 . 5  

42 . 9  35 . 0  

30 . 9  25 .9 

33 . 7  22 .4  

28 . 2  18 . 3  

31 . 9  16 . l  

15 . 7  7 . 2  

35 . 8  u . o  

34 . 4  15 . l  

32 . 3  15 . 2  

aueating and rooling degree days base 65°F presented i heating degree-days base 53°F i n  parenthesesi CXlOling degree-days base 
68°F in parentheses. 

boegree-days foe IDs Angeles repor ted . 
CUrrler the EIA Medium Pr ice Projectims (Decenber 17, 1978) both Phoenix and Ft. W'.lrth would have used oouble glazing at a 

ccoservatim investment of $850. 

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

Pr imary energy use was 40 . 1  and 36 . 8  MBtu/sq. ft./yr for Phoenix and Ft. Worth, respectively . 
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TABLE C-9 : IDMINAL CASE ENERGY PERFORMANCE STANDARDS EUR SINGLE-S'IDRY IDUSES HFATED AND CXX>LED BY 
EI.EXm<IC RESISTANCE HFATI� (Post July 23 Asst.Dnptions Used)_ -

1 2 3 4 

Heating Cooling 
Climate Representative Degree- Degree-
Region Cit;i Da;iSa Da;iSa 

1 Minneapolis 8310 530 
(5260) ( 370 ) 

2 Chicago 6130 930 
( 3540) ( 620) 

3 Portland 4790 300 
(1840 ) (1010) 

3 Washington ,  4210 1420 
D.C. (1980) ( 1010) 

4 Atlantac 3100 1590 
( 1230) ( 1130) 

4 Fresro 2650 1670 
( 770) (1220) 

5 Burbank 1820 620 
( 170) b (31Q) b 

6 E'tx)enix 1550 3510 
( 320) (2960) 

6 lbuston 1430 2890 
( 360) (2240) 

7 Ft. worth 2830 2590 
( 810) (2030) 

--

5 6 
Insulatim 

levels of Naniral Glazing of 
Case (R-Value! Naninal 

Ceili!}g Wall Floor Case 

38 25 - 3 

38 25 - 3 

38 25 19 3 

38 25 - 3-

38 19 19 3 

38 19 - 3 

30 19 - 2 

38 19 - 3 

38 19 - 3 

38 19 - 3 

7 

Ccnservatim 
Investment, 
$1978 

$1, 160 

$1, 190 

$1, 350 

$1, 190 

$1, 433 

$1, 280 

$ 760 

$1, 280 

$1, 280 

$1, 280 

8 

Electrical Energy Budget _ 
Primary Energy, Building Boundary, 
MBtuL�· ft.[;ir 

132 . 2  

80 . 0  

58 . 5  

53 . 7  

39 . 6  

38. 6  

15. 1  

38 . 5  

33 . 6  

43 . 0  

MBtu[sq. ft ./yr 

38 . 9  

23 . 5 

17. 2  

15 . 8  

11 . 6  

11. 4  

4 . 4  

11 . 3  

9.9  

12 . 6  

aHeating and ax>ling degree-days base 65°F presented : heating degree-days base 53°F in parentheses: oooling degree-days base 
68°F in parentheses. 

boegree-days foe Los Angeles rep:>r ted .  
CUrder the EIA Med ium Price Projecticns (Decenber 17 , 1978 ) Atlanta used R-11 floor insulatim foe a cxnservatim investment rost 

of $1, 330 ard a pr iinary energy b00get of 40. 7 MBtu/sq. ft./yr . 
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TABLE C-10 : N)MINAL CASE ENERGY PERFOOMANCE srANDARDS FCR SINGLE-S'ImY :OOUSES HFATED AND CXX>LED BY 
�C HFAT PUMPS 

1 2 3 4 

Heating Cooling 
Climate Representative Degree- Degree-
� Citj'. Days a Oaj'.Sa 

1 Mi nneapol is 8310 530 
(5260) ( 370 ) 

2 Chicago 6130 930 
(3540) ( 620) 

3 Por tland 4790 300 
(1840) ( 1010) 

3 washingtoo , 4210 1420 
o.c. (1980) ( 1010) 

4 Atlanta 3100 1590 
( 1230) ( 1130) 

4 Fresn::> 2650 1670 
( 770) ( 1220) 

5 Burbank 1820 620 
( 170) b (310) b 

6 POOenix 1550 3510 
( 320) (2960) 

6 Houston 1430 2890 
( 360) ( 2240) 

7 Ft. l«<x" th 2830 2590 
( 810) ( 2030) 

5 6 7 
Insulatiai 

Levels of tbninal Conservation 
Case jR-Value) Glazing of Investment, 

Cei l ing Wall Floor tbninal Case �1978 

38 25 - 3 $1,160 

38 25 - 3 $1,190 

38 19 19 3 $1, 050 

38 19 - 3 $ 900 

38 19 11 3 $1, 330 

38 19 - 3 $1, 280 

JO ll - 2 $ 520 

38 19 - 3 $ 1 , 280 

38 19 - 3 $1, 280 

38 19 - 3 $1, 280 

8 

Heat Plltp 
Seasonal CDP 

1 . 38 

1 . 52 

1 . 87 

1. 79 

1.82 

2 . 02 

2 . 02 

1.92 

1. 83 

1 . 83 

9 
Electrical EherTt Budqet 

Primary Bu lding 
Energy, 
MBtuL!!9· ft.L:tr 

98. 3  

54 . 6  

34 . 9  

37.7 

27.0 

28 . 6  

14 . 6  

36 . 0  

28 . 5  

33 . 9  

Boundary, 
MBtuh;g, _f:t./yr 

28.9 

16. l  

10 . 3  

11. 1  

7.9 

8.4  

4.3 

10 . 6  

8 . 4  

10. 0  

aueating and o:x>ling degree-days base 65°F presented; heating degree-days base 53°F i n  parentheses; CXX>ling degree-days base 68°F in 
parentheses . 

bi>egree-days fer loo Angeles repcr ted. 



TABLE C-l l :  MEAN CAPITAL CO STS BY BUILDING TYPE FROM AIA/RC 
PHASE 2 DATA 

Original Redesign 
Bu ilding Cap ital Cost , Cap ital Cost , 
Type $ /sq . f t . a $ /sq. f t . a 

Assembly 3 S . S O  3 7 . SS 
C l inic 28 . 7S 2 9 . S l 
Ho spital S 9  . 12 60 . 78 
Hotel/Motel 3 2 . 81 3 2 . 74 
Mercantile 18 . 78 19 . 84 
Nurs ing Home 38 . 0 9  39 . 8 7  
Large Office 2 3 . S S  24 .47  
Small  Office 30 . 44 32 . 64 
Restaurant S 6 . 19 s 7 . S S  
E lementary 36 . 20 3 7  . 8 9  
Secondary 3 8 . 60 3 9 . 39 
Warehouse 14 . 44 lS . 3 3  
High-rise 24 . 10 2 2 . 64 
Low-rise 21 . 0 3  2 2 . S 8  
All  3 2 . 62 33 .80  

aDo llars per square foot calculated with the redes igned 
gross  floor area.  
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c . 1 . s . 2  NET PRESENT VALUE OF THE STANDARDS INVESTMENT 

Life-cycle cost  analys is shows that the potent ial energy savings due to 
the Standards are greater than the added capital costs  at tributable  to 
them. However ,  NPV concepts  mus t  be appl ied to these changes in l ife
cycle  costs  in order to  compare the benefits and costs  of the S tandard s .  
E s t imates o f  the NPV of  houses that comply with the Standards re lative 
to  house s tha t do no t were derived .  In  this way the added capital 
inve stment in houses that comply with the S tandards is  compared to the 
potential energy savings to determine whether the S tandards are a rea
sonab le inves tment from the consumer ' s  perspective . 

NPVs were calculated for the as sumed level of  the S tandards for each 
building type and c l imate region to determine if the Standards are econ
omical ly des irabl e  to  those  d irec t ly affected . NPVs for gas- and elec
trical ly-heated re s idences in selected c it ies are provided in Tables C-12 
and C-13 . The analys i s  as sumed an 1 176-s q .  ft . s ingle-family detached 
re s idenc e and a 3% real discount rate. In all  cases the NPV of the 
Standards investment i s  greater than zero , indicating that for res iden
t ial buildings , the benefits o f  the Standards outweigh the cos t s ,  g iven 
the various as sumption s .  

E s t imates of  NPVs for c ommerc ial buildings are l isted i n  Table  C-14 . 
The only type of building with a negat ive NPV is  low-rise  apartment s .  
Thus , these resul ts indicate that for commerc ial buildings , the benefits  
of  the Standard s ,  in almo s t  al l case s ,  outweigh the cos t s .  

c . 1 . s . 3  CONSUMER RESPONSE TO THE STANDARDSl 

This section b riefly describe s how consumers wil l re spond to the Stan
dards and how that re sponse will affect property values and hous ing 
s tart s .  The me thodologie s used to  derive these  estimated impacts  are 
discussed in section c . 1 . 1 . 2 .  

IMPACTS ON PROPERTY VALUES 

The impacts  o f  the Standards on hous ing values wil l be small .  To  deter
mine the impac t s ,  owners o f  hous ing in 1 1  SMSAs were analyzed.  A two
step methodology for determining the extent to which consumers evaluate 
hous ing based on l ife-cyc le  costs  has been de scribed. Resul ts derived 

lThe d ifferenc e in thi s  analysis and that which appears in TSD No . 8 ,  
Economic Analys is , i s  in the as sumption concerning the degree of  infor
mation pos sessed by the consumer . This  analys is estimates perc ieved 
value based on information possessed by the average consumer in 197 6 .  
The Economic Analys is assumed perfect information to the consumer and 
thus a greater wi llingnes s to pay for cons ervation. 

c . 22 
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TABLE C- 1 2 :  NEI' PRESENI' VALUE FIB GAS-HFATED RES IDEN:ES . Basis: 1 . 176 SQ. Fl'. S�LE-FAMILY DEI'.ACHED 
RESIDENCE, 3% DISCCXJN:r RATE ( real) 

Minne� Oiic�o Portland Wash. D.C. Atlanta Fresno Burbank Phoenix � Ft. North 

Capital Ccst 1, 155 898 1, 050 898 903 851 381 1, 279 502 1, 279 
Ener <Jt Reductim 

Gas (106 Btut 26 . 57 18. 31 18. 86  12 . 29 17. 47 14 . 14 3 . 89 6 . 81 6 . BO  14. 73 
Electr ic (10 Btu) 0. 59 0 . 46 0. 05 1. 03 0 . 57 1. 26 0 . 14 4. 04 1 . 20 2. 73 
N et Present Val LE 1,678 1,071 846 649 1, 017 953 51 662 533 1,043 

( $1978) 

TABLE C-13 :  NEI' PRESENI' VALUE FIB ELECI'ICALLY HFATED RES IDEN:ES .  Basis: 1. 176 SQ. Fl'. S�LE-FAMILY 

DEI'ACHED RESIDENCE, 3% DISCOONI' RATE (real) , 

Minne� Oi ic�o Portland Wash. D.C. Atlanta Fresno Burbank Phoenix Hrustoo Ft. worth 

Capital Ccst 1, 155 1,194 1, 347 1,194 1, 432 1,279 760 1,279 1, 278 1, 279 
($1978) 

Ener;?t Reductim 19. 19 15. 10 14 . 68  10. 88 15. 34 13. 19 4 . 74 8 . 81 9. 46 13 . 04  
( 10 Btu B . B. ) 

Net PresE;Jlt Val LE 4 , 841 3, 524 3, 240 2, 206 3 ,  361 2, 842 721 1, 475 1 , 678 2, 796 
( $1978) 



TABLE C-14 : MEAN NPVS FOR COMMERCIAL BUILDINGS 

NPV , 
Building Type $ /sq • f t .  

As semb ly 0 . 7 3 
Clinic 1 . 44 
Hosp ital 3 . 39 
Hotel /Motel 1 . 84 
Mercant ile 1 . 26 
Nurs ing Home 1 . 02 
Large Office 0 . 99 
Sma l l  Office a . a s  
Re staurant 3 . 08 
Elementary School 0 . 34 
Secondary School 1 . 36 
Warehouse 0 . 81 
High-rise 1 . 64 
Low-ris e -0 . 06 
ALL 1 . 3 2 
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using this me thodo logy indicated that energy efficiency was a signifi
cant determinant o f  property values in f ive SMSAs : Al lentown, Buffalo , 
New York,  St . Loui s ,  and Grand Rapid s .  The average estimated value of  
a 30% increase in hous ing energy efficiency ( approximately the increase 
in housi ng efficiency that wil l  resul t  from the Standards)  ranged from 
$450 in New York to  $ 1 100 in S t .  Louis .  The average over all  f ive 
cities  was $550 .  

The relationship b etween property values and energy efficiency for the 
o ther s ix SMSAs was not found to be statist ically significant . One can 
conc lude that , in tho se SMSAs where total heating and coo ling loads are 
high and where energy prices are high ,  incent ives to evaluate l ife-cycle 
benefits from energy e fficiency are high enough that consumers do con
s ider housing l ife-cycle cos t s .  Consumers in SMSAs with lower heating 
and cool ing l oads and lower energy prices do not have suffic ient incen
t ives to  gather infonnation on improved hous ing energy efficiency . 

The SMSAs examined fal l  into one o f  two groups : 1 )  SMSAs where 
consumers demonstrated a willingnes s to  pay an average $550  for a 30% 
improvement in housing energy e ffic ienc y ;  2)  SMSAs where consumers did 
not demons trate a wil l ingnes s  to  pay for hous ing energy efficiency . 

The impacts o f  the Standards on property values are l ikely to differ 
between these  two generic SMSA groups .  To det ermine what  wil l happen 
to property values in these two groups , the will ingness  to pay for a 
30% housing energy efficiency improvement mus t  be compared with the 
additional cost  of building houses with a 30% improvement in hous ing 
energy efficiency . The estimated average additional cos t  of building a 
house complying with the Standards compared with current practice is 
approximately 2% ( see TSD No . 8 ) . I f  the average new house costs  
approximately $60 , 000 , then the average additional cos t  is  $1015 . 

Consider the group of  SMSAs with consumers wil l ing to pay , on average , 
$5 50 for a 30% improvement in hous ing energy efficiency.  On average , 
individual s in these  SMSAs would be wil ling to  pay les s than half  of  
the additional cost  o f  ouilding a house that compl ies with the Stan
dards .  Thu s ,  the perce ived l ife-cycl e  cost of  housing would increase 
by approximately $465 ( $1015 - $5 50)  for thi s  group . For the group that 
wa s ,  on average ,  wi l l ing to pay $0 for a 30% improvement in housing 
energy e fficienc y ,  the perceived cost of hous ing would rise by $ 1015 . 

As a result  of the Standard s ,  the first  cost  of  hous ing would be 
expected to increase , on average ,  approximately 2% . However , g iven that 
in the short run consumers are generally not wil l ing to pay the ful l  
additional cost  o f  the Standard s ,  we would expect that in order t o  sell  
house s that comply wi th the Standard s ,  the houses would have to be 
s l ight ly discounted . It  a lso seems reasonable  to expect that prices of 
o lder house s no t built  to the Standards would  be b id up s l ightly in 
value because o f  consumers '  unwill ingness to pay for the full  additional 
cost  of building a house to  comply wi th the Standards .  

Thi s  discus s ion o n  property values has cons idered only the short-run 
impact s .  In the long run,  i t  would  b e  expected that consumers would 
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become aware of  the ful l  value o f  housing that complies with the Stan
dards .  After s ome consumers l ive in hous ing that compl ies with the 
Standard s ,  information wil l c irculate on the true value of  a 30% 
increase in hous ing energy effic iency.  Previous analys is , which is 
discussed in TSD No . 8 ,  Economic Analysis , has shown that assuming a 3% 
real d iscount rate and a set of rising energy prices , the Standards 
wil l actually decrease the l ife-cycl e  cost  of  hous ing . Under this 
scenario ,  the price ( f irst  cost)  of new housing complying with the 
Standards wil l ris e by the ful l 2% additional cost , and the price of  
o lder houses not  built  to the S tandards may decrease s l ight ly because 
of  the relat ive increase in demand for hous ing that complies with the 
Standard s .  

How d o  government sanc tions and incentives affect these impacts?  A 
range of  sanc tions and incent ives  exis t .  For the purpose  of this ana
lys is ,  suppose that sanc t ions and inc ent ives can b e  imposed such that 
100% , 60% , or 20% of new buildings comply with the Standard s .  Further , 
suppose that incent ive s can be  granted such that 100% , 50% , or 0% o f  
the additional housing c o s t  to consumers due to the Standards i s  sub
s idized . 

The impacts described thus far assume a 100% penetration rate .  With 
20% o f  new res idential cons truction in compliance with the S tandards , 
consumers may be  able to choose from three types o f  hous ing : 1 )  o lder 
homes which may or may no t be energy-efficient , 2 )  new homes which com
ply , and 3)  new homes which do not comply . This  penetration rate ,  in 
the short run, wil l have les s impac t on property values than the 100% 
penetration rate. 

In those localities where consumers evaluate hous ing costs  on a l ife
cycle bas i s ,  property values for houses in compliance with the Standards 
would be  expec ted to  increase by the ful l  additional cost  o f  2% . These 
houses would no t be  di scounted because ,  g iven that  only 20% of  new res i
dent ial cons truction compl ies with the Standards , a sufficient number 
of  consumers would be  willing to pay the ful l  additional 2% . In these 
localities the f irst  cost  o f · 20% o f  new hous ing would increase by 
approximately 2% . In thos e localities  where consumers tend no t to 
evaluate hous ing l ife-cycle cos t s ,  new construction prices may be  dis
counted from the ful l 2% increase in the short run. In that  cas e ,  the 
first  cost  o f  20% o f  new housing would increase  by less than 2% . 

In the long run,  one would  expec t that information on the value o f  hous
ing energy e ffic iency would c irculate to consumers and the penetration 
of the Standards would increase as builders re spond to consumer demand 
for improved housing energy effic iency.  Property value impacts would 
then be described by the long run , 100% penetration rate scenario dis
cussed above . 

With 60% o f  new re s idential construction complying with the Standards , 
we would  expect the effects  to be  somewhere between the 100% and 20% 
cases.  The l ong-run impacts would not vary from the 100% or 20% pene
tration rate scenario s .  
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The analysis  of  the effec t of  the three incent ives ( 100% , 50% , 0%  sub
s idized cos t s) on the impacts o f  the Standards on property values is 

. based on the as sumption that 100%  of new res ident ial construct ion com
pl ies with the S tandards .  

I t  was mentioned earl ier that the perceived l ife-cycle cost of  new hous
ing woul d  increase by approximately $465 as a result of the S tandards 
in those areas that tend to  evaluate hous ing l ife-cycle cost s .  I f  these 
consumers were given a $ 10 15 tax credit , the ne t perce ived l ife-cycle 
cost  o f  new hous ing would decrease by $550.  Under this  scenario ,  pro
perty  value s as soc iated wi th hous ing complying with the S tandards would 
be  expected to increase by more than the 2% additional building cost in 
the short run. l This  would occur because the decl ine in hous ing cos t 
would  increase hous ing demand . This  would create a temporary shortage 
and cause the price to increase. 

In l ocal ities where consumers tend not to c ons ider hous ing l ife-cyc le 
cos t s ,  the ne t perceived change in hous ing cost  after a $1015 tax credit  
would b e  $0 . Under this  scenario ,  property values associated with hous
ing complying wi th the Standards  would be expected to increase by the 
2% additional building cos t .  

I n  the long run, tax credits would b e  expected t o  increase the demand 
for new hous ing .  The f irst  cost  of  al l new hous ing would  be  expected 
to increase by the 2% additional building cos t .  

As suming a 50% cost  differential subs idy , new hous ing f irst  co sts  would 
increase in those l ocalities that tend to cons ider l ife-cycle cos ts by 
the ful l  2% additional building cos t  in the short run. Local ities  where 
l ife-cycle costs are not c onsidered can expect to see ,  also in the short 
run,  the price of new hous ing di scounted s l ightly . In the long run ,  the 
tax credits would be expected to increase the demand for new hous ing , 
as  wel l  as  increase all  new hous ing property values by , on average , 2% . 

The zero incentive case has already been addressed because the f irst  
property  value impacts  that were di scussed as sumed that tax credit  
incent ives equal zero . 

A pub l ic information program c ould also be used as an incentive . An 
effect ive program would inform consumers about the building ' s  LCC bene
fits as sociated with the Standards , and thus , on average , consumers 
would perce ive the building ' s  increased capital cost  would be outweighed 
by benefits from the Standard s .  

With an e ffective publ ic information program and n o  tax credits , the 
price of hous ing that complies  with the Standards would increase by 
approximately 2% in the l ong and short run. Wi th both ful l  tax credits 

l immediately after the house complying with the S tandard is  purchased , 
the marke t value of the house wil l drop by an amount equal to the tax 
credit .  Onc e information on the value of  the house is general ly avail
abl e ,  the base wil l  again increase in value . 
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and a pub l i c  information program, property values o f  hous ing in compl i
ance would increase by more than 2% in the short run and by about 2% in 
the long run. 

F inally ,  we need to  cons ider the impact of invoking sanc tions . The 
f irst  sanc t ion  presently  written into the Ac t sugge sts  that al l feder
ally contro lled mort gage funds would be  denied to a recalcitrant area 
or builder. Thi s  sanction would  cause a substant ial reduction in hous
ing s tarts if invoked . Consumers '  choices in hous ing would be narrowed 
to existing houses and new hous ing start s  that can no t be control led by 
federally  regulated agenc ies . Thus , the sanc tion would cause a relative 
increas e in demand for the remaining hous ing , and property value s would 
increase substant ially . A quantitative e s t imate of  the increase in 
property values is  no t available  at  this  time . 

Another sanc tion to  b e  c ons idered is  a cut-off of  s tate funding under 
the Pub .  L .  94-385 Federal program. I f  invoked ,  this sanction is 
expected to have only a smal l impact on property values . A decrease in 
state receip t s  may affec t state programs , but unles s state taxes are 
raised , i t  probably would not have a d irect  impact on property value s .  
I f  stat e  taxe s were increased , the income effec t may cause a s l ight 
decrease in housing demand and , therefore , a s l ight decrease in prop
erty  value s in the short run. 

I t  is  important to note the l imitations of  this  analysis and thus its 
conclusions .  For one ,  inferences  are made about nationwide impacts  from 
data on 1 1  metropo l i tan areas.  While these SMSAs were chosen with geo
graphica l ,  cl imatic , economic , and social variation in mind , the repre
sentiveness o f  the sample  was not tes ted s tatistically.  Al so , conc lu
s ions were reached on impact s  expected in the 198 0s  based on 1976-197 7  
data. Unfortunately , that was the mos t  recent information available .  
As a result , the impact s  presented are prel iminary and could change 
with more recent informat ion and as informat ion for more c it ies becomes 
availab l e. In genera l ,  one would expec t that the b ias in these resu l t s , 
because 19 73- 19 76 data were used , is  in the d irection of  negative 
impac t s .  Tha t  i s ,  because of  recent increases in energy prices ,  one 
would expect that the re sults  overstate any negative impacts  o f  the 
Standard s .  

Another l imitation of  the analysis is  that the statistical results  that 
were used to estimate the wil l ingnes s  to pay for increased housing 
energy e ffic iency are based on a sample of new and existing hous ing . 
I f  the average energy effic iency  of  this sample  of  homes is  s ignifi
cantly below that of  19 75 prac tice ,  the $5 50 estimate may be overstated . 

IMPACTS ON HOUSING STARTS 

The impact of  the Standards on hous ing s tarts wil l be determined by 
three fac tors : 1 )  the extent to which consumers evaluate hous ing costs  
based on l ife-cyc le costs  or f ixed costs ; 2 )  the types o f  sanc tions and 
incent ive s adopted to implement and enforce the Standards ; and 3 )  the 
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status  of the res idential housing market .  The fol lowing briefly dis
cusses impacts on hous ing s tart s in re lation to these factors . l 

To determine the impac t of the Standards on hous ing start s ,  we first 
determined the price e lasticity of  demand for houses ,  i . e . , the rela
tionship between increases in hous ing prices  ( f irst  co s t )  and housing 
s tarts • Two models o f  the demand for hous ing starts were estimated . 
One mode l utilized a Hou thakker-Tayl or (Houthakker and Taylor 1970)  
dynamic formulation ; the o ther model was formulated using a s tatic 
equilibrium approach. 

The elasticity o f  demand for housing s tarts with respect to the first  
cost  of the hous ing was estimated us ing data for 18 SMSAs from 1973-
19 75 as reported by the Bureau of  Census ,  the Bureau of  Labor Statis
t ic s ,  and the Bureau of  Economic Analys i s ,  F .  w .  Dodge , the Federal 
Power Commiss ion, and the American Gas As soc iation. Our resul ts indi
cate that  a 10% increase in f irst  cost  o f  hous ing is l ikely to decrease 
hous ing s tarts from 9 to 14% . 2 

Average c os ts o f  improvements mandated by the Standards to a $60 , 000 new 
house approximately equals  $ 10 15 (TSD No . 8 ,  Economic Analys is ) . Assum
ing that the average price o f  a house is approximately $60 , 000 , the 
Standard s ,  on average , increase the f irs t costs  of hous ing by approxi
mately 2% . Given the e lasticity estimates report ed above , a 2% increase 
in hous ing f irst costs  could result  in a decrease in hous ing starts  of 
1 . 8% to 2 . 8% .  

However , s ince the above results are based on an increase in the f irst  
costs  o f  hous ing and no t on l ife-cycl e  cost s ,  the 1 . 8% to 2 . 8%  decrease 
in hous ing s tart s i s  correctly viewed as a reasonable upper bound of  
the impact s .  

Consumers i n  localities  willing to  pay for energy e fficiency perceive 
hous ing costs  to increase by $465 ( $ 10 15 - $550 )  as a result of the 
Standard s .  This  trans lates into rough ly a 1% increase in the first  
cost  of  houses which comply with the Standard s .  A 1% increase in hous
ing cos t s ,  g iven the e lastic ity of demand estimates reported above , 
would resul t  in a 0 . 9% to  1 . 4% decrease in hous ing start s .  However ,  
consumers in local ities not wil l ing to  pay for energy e ffic iency 
perce ive hous ing costs  to  increase by $ 10 15 ( the ful l  estimated cost  
report ed above) as  a result of  the Standards .  Thi s  denotes the upper 
bound impac t described above . 

The d iscuss ion o f  property value impacts  cons iders only short-run 
impac t s .  In the long run, we would expec t consumers t o  b e  will ing to 
pay for the ful l  value o f  housing that compl ies with the S tandard s .  

lThroughout the remainder o f  this discus s ion hous ing s tart impacts  
wil l be calculated assuming first  cos t  increases of 2% . This  approach 
provides an estimate of the maximum negative impact  of the Standards .  

2Us ing the Houthakker-Taylor formulation , the price elasticity 
approximately equaled -0 . 9 .  Us ing the static  formulation ,  the price 
elast icity approximately equaled -1 . 4 .  
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Previous analysi s ,  which i s  discussed in TSD No . 8 ,  has shown that 
assuming a 3% real d iscount rate and a set of  rising energy prices , the 
Standards wil l actual ly decrease the life-cycle  cost s  of  hous ing . Thus , 
in the long run ,  the perceived cos t of  hous ing would be lowered s light ly 
under these  assumption s ,  and hous ing start s would be expected to 
increase s l ightly .  

How do government sanc t ions and incentives affect the impacts?  For the 
purpos e  of this analys i s ,  suppose that sanctions and incent ives can be 
imposed such 100% , 60% or 20% of  new buildings comply with the Stan
dards .  Further ,  suppose that incent ives can be  granted such that 100% , 
50% or 0% o f  the additional hous ing cost to consumers due to the Stan
dards i s  sub s idized . 

The property value impac t  analys is indicated that government incentives 
have potentia l to  sub stantial ly mitigat e the short run impac t of  the 
Standards on hous ing s tart s .  Suppose a 100% t ax credit is available to 
ful ly sub s idize the e s t imated $1015 average cos t  difference  between 
homes built  to comply with the Standards and those that are not . In 
local itie s where consumers are wil l ing to  pay for energy efficiency , a 
$1015 tax credit would decrease perceived hous ing costs  by approximately 
$550 ,  or 1% . Given the elasticity of  demand estimates presented above , 
thi s  trans lates into an increase of  hous ing s tarts in these localities 
between 0 . 9%  to 1 . 4% .  

For localities where consumers are not wil l ing to pay for energy e ffi
c iency , a $1015 tax credi t  would  completely offset  any housing cost 
increases due to the Standard s .  Hous ing s tarts in these localities 
would  not change .  

A 50% tax credit would amount to approximately $500 . Adding this credit  
to  the amount , consumers in  certain local ities indicated they were wil l
ing to  pay for the improved energy efficiency resul ting from the Stan
dards ( $550 ) as  i t  approximately offsets the $ 10 15 cost  differential 
attributable  to  the Standards .  In these localitie s ,  hous ing starts 
would  not be  affected by the · Standards  i f  a 50% tax credit  were 
available .  

In localities where consumers were not wil l ing to pay for energy e ffi
c iency , a $500 credit  would  only part ial ly offset  the hous ing cos t 
increase due to  the Standards .  In this  instance ,  perc eived hous ing 
cost s  woul d increase  by approximately 1% due to  the S tandard s .  Given 
the elastic ity of  demand estimates report ed above , hous ing starts could 
decrease in thes e  local itie s  from 0 . 9% to  1 . 4% even with a 50% tax 
credit .  

In the long run, the net e ffect  o f  the Standards and the tax credits 
would  b e  to  decrease  the perce ived cost  of  hous ing . A 100% tax credit  
would result in approximately a $1000 cost decrease and a 50% tax cre
dit woul d  resul t in approximately a $500 cos t  decrease .  These  cos t  
decreases would l ead to  a 1 . 8% t o  2 . 8% and 0 . 9% t o  1 . 4% increase in 
hous ing s tart s ,  re spect ively . 
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Recal l that  sanc tions can be adopted such that 100% , 60% or 20% of new 
res ident ial buildings comply with the Standards .  The impacts on hous ing 
starts explained at the outse t of thi s  section implic itly assumed that 
a 0% tax credit and a 100% penetrat ion rate were assoc iated with the 
Standards .  If 60% of new res idential construc tion complies with the 
Standards and there are no incentive s ,  there will  again be a differen
tial  effec t on hous ing start s .  

In localities  where consumers were wil l ing to  pay for improvements  in 
housing energy effic iency , a 60% pene tration rate implies  a decrease in 
hous ing starts of s light ly less than 0 . 9% to 1 . 4% .  In l ocalities where 
consumers were unwil l ing to pay for improved energy-efficiency , hous ing 
s tarts would decrease by s light ly les s  than 1 . 8% to 2 . 8% ,  under the 60% 
pene tration rate assumption. 

Finally , a 20% penetra tion rate would further mitigate the impact of 
the Standards on hous ing starts .  In those  localities that evaluate 
house costs on a l ife-cyc le bas i s ,  property values for houses in com
pliance wi th the Standards would be  expected to  increase by the ful l  
additional cos t  o f  2% . Hous ing s tarts would not be  expected to 
decrease because only 20% of new res idential cons truc tion is in com
pl iance with the S tandards and a suffic ient number of  consumers are 
will ing t o  pay the additional 2% . There fore , the perce ived cos t of 
housing would not be increased as a re sul t  of the Standards .  In 
localities  that  tend not to  evaluate hous ing l ife-cycle cos t s ,  the 
perc eived cost  o f  hous ing would be expected to increase and hous ing 
starts to  decrease s l ightly in the short run. 

In the l ong run, one would expect that information on the value of hous
ing energy efficiency would  c irculate to consumers and the pene tration 
of the S tandards would increase as builders respond to consumer demand 
for improved hous ing energy efficiency . Thu s ,  the impact s  on housing 
starts would bes t  be described by the l ong-run scenario ( 100% penetra
t ion rat e) discussed above . 

With an e ffec tive publ ic information program and no tax credits , hous ing 
s tarts would be expected to  increas e s l ightly in both the short and long 
run. With both a publ ic information program and ful l  tax credits , hous
ing start s  would increase by as much as 1 . 8% to 2 . 8% in both the long 
and short run. 

Finally we cons ider the impac t  of invoking sanc tions . Two types of 
sanc tions wil l b e  cons idered :  ( 1 ) the. sanction di scussed in the Ac t 
that would cut o ff all  federally regulated mortgage money to a recalci
trant are a ,  and ( 2 )  a cut of f of  state funds from the Pub .  L .  94-385 
program. 

The perc ent of  re s idential hous ing s tarts us ing federally regulated 
mortgage money is at least  6 6% .  The percentage o f  connnerc ial  building 
contro l led by thi s  sanc tion was not calculated because of data defi
c ienc ie s .  Thus , i f  thi s  sanc t ion were invoked , it  is  assumed that at  
least 66% o f  re s idential cons truction and an  unknown percentage of com
merc ia l  building would be stopped in the recalcitrant area. 
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The impac t on hous ing starts o f  cutting off  state funds under the 
Pub.  L .  94-385 program would be minimal .  I t  is pos s ible that some 
state and loca l building may be halted , but that would represent a 
small  perc entage o f  cons truction. The reason for the small  impac t  on 
hous ing starts i s  that state receipts  from Federal agencies do not 
greatly affect the consumers o f  res ident ial and commerc ial buildings . 

The conc lusions presented above are subjec t  to the same me thodological 
l imitations as  those in the previous sec tion. However , i t  is  worth 
repeating that  the negat ive impact s  associated with the S tandards wil l  
b e  reduced i f  prospective homebuyers pl ace more emphas is  on l ife-cycle  
costs  than on f irs t cos t s .  

C . 1 . 5 . 4  EQUITY IMPACTS O F  THE STANDARDS 

The equity impac t of  the S tandards on individual consumers wil l  vary 
direc tly with the ir rate of  discount for future expenditures ( i . e . , the 
rat e  at  which they would be  wil l ing to  trade present income for future 
income) . In a world  o f  perfect cap ital markets and unbiased taxes , con
sumers '  di scount rates and the cos t  of  capital tend to b e  equal for all  
individuals .  However , in reality this  may not  be  the case  and the S tan
dards wil l have different impac ts  on different income group s .  

Consumers tend to  d iscount future expenditures based on the t ime value 
of money , whi ch i s  often referred to as the interest  rate or discount 
rate. S imply speaking , income received in the present is worth more to 
the consumer than the same amount of income received at  some future 
date. 

Recent evidence (Hausman 19 79 ) suggests  a dramatic inverse relationship 
between income l eve l and consumers '  impl ied rate of  discount . These 
resul ts were based on data concerning the purchase of air conditioners 
wi th various energy effic iency ratings ( Hausman 19 79 ) . The impl ied dis
count rates ranged from 89% for incomes below $6 , 000 to 5 . 1% for incomes 
above $50 , 000 . These  results  indicate that lower income groups are less 
inc l ined to perceive l ife-cycle  savings from energy-conserving improve
ments because o f  the heavy discount placed on future income. As a 
resul t ,  l ower income groups may not be wil l ing to pay as much for 
improvements mandated by the Standards as higher income groups . If  
this is  the case ,  any detrimental impacts o f  the S tandards on property 
values or housing starts  may be fel t  more dramatically 
among lower income groups than among higher income groups . 

Our results  also indicate that some consumers are wil l i ng to pay for a 
s ignificant perc entage o f  the S tandards-mandated improvements , which 
leads us to conclude tha t some consumers do cons ider building l ife
cycle  cos t s ,  and are there fore l ikely to see no change or perhaps even 
a decreas e in l ife-cycle  costs  due to the Standard s .  I t  i s  no t _ _!;_l�ar, 
however ,  whether l end ing ins titutions will also see the decrease in 
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l ife-cycle  costs  or whether they will continue to make mortgage dec i
s ions on the basis  of f irst  co s t s .  I f  they continue exist ing proce
dures ,  then individuals that fall  on the borderl ine o f  credit worthi
ness  ( typically ind ividual s in lower income groups )  are l ikely to be 
priced out of the market .  It  has not yet been reasonably est imated how 
many people thi s may affect .  However ,  the Federal government has taken 
s teps to inform l enders about the need to cons ider energy expenses when 
mortgages are nego tiated . I f  these  steps are effective , then the 
equity impacts  of the S tandards can be mitigated . 

The impact s  just  de scribed impl icitly assumed a 100% pene tration rate 
and 0% inc ent ive s .  How wil l lower penetrat ion rates and incent ives 
affec t the equity impacts  of the Standards?  Generally speaking , incen
tives can alleviate adverse equity impacts  of  the Standards .  For 
instanc e ,  50% or 100% tax credits wil l mit igate the cost different ial ,  
for a l l  income groups , between houses that comply with the Standards 
and houses  that do not .  

S imilarly , i f  the Standards penetrate 60% or 20% of  new homes ins tead 
of 100% , lower income groups wil l  again be insulated from adverse  
impacts .  If  hous ing that does not comply with the S tandards were avail
abl e  at  the same price as i f  the Standards were not implemented , then 
lower income groups would be no worse off .  

These  results are presented wi th the fo l lowing caveats .  For one ,  there 
are reasons to suspect that Hausman ' s  estimates of impl ied discount 
rates are overstated . Hi s me thods require that consumers be perfectly 
informed about opera ting cost d ifferences among home air condit ioners .  
Second , conclus ions are reached on home-buying decis ions based on 
research about appl iance-buying decis ions . Finally ,  these resul ts on 
equity impac ts are based on sparse data and are therefore prel iminary . 

C . 2 REGIONAL ECONOMICS 

The purpose o f  this  section is to report 1 )  the methodology used to 
estimate the impac t of the Standards on regional earnings and employ
ment , 2 )  an estimate o f  the impact of  the Standards on regional earn
ings and employment , and 3 )  an estimate  of  the relat ionship between 
regional impacts and the implementation components .  

C . 2 . 1  REGIONAL ECONOMIC IMPACTS METHODOLCGY 

Two key parameters of  regional economic activi ty were examined to esti
mate the regiona l economic impac ts of  the Standards : local earnings , 
and local employment . Bureau of  Economic Analys is ( BEA) areas were 

_ _aaiec ted as the unit  o f  analysi s .  This  section presents 1 )  a brief 
d iscuss ion of  data sourc es and methods used to select the BEA areas 
analyzed , 2 )  a numerical example  which indicates how the impac ts of the 
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Standards  on regional earnings and employment were estimated , and 3 )  a 
brief d iscuss ion o f  several key assumptions which determine the major 
l imitat ions o f  this  analys is . l 

The Bureau of  Ec onomic Analys is (BEA) has defined 17 3 subareas of  the 
Nation ,  which funct ion as  economic units wi th basic ( export) and non
bas ic ( d omes tic consumption) sectors . The areas are defined such that 
the trade pattern between them is related to the comparat ive advantage 
of each in produc ing certain export connnodities . Al s o ,  each area i s ,  
or is  nearly , s e l f-sufficient in the production o f  its  services .  Each 
of the areas has at least  one urban center and a number of surrounding 
count ies that have economic ties to the urban center. Projections to 
2020 o f  population , employment , personal income , and earnings for 3 7  
indus tria l  sectors are available  for each BEA region and the SMSA and 
non-SMSA port ions o f  each region ( U. S .  Water Resources Council  19 74) . 

Als o  availab l e  for the BEA regions are estimated gros s output and earn
ings multipl iers ( U. S .  Water Resources Counc il  19 77 )  that relate the 
changes in total regional output and earnings to an initial change in 
f inal demand for a g iven indus try . The change in total output pro
jected by the mult ipl ier cons ists  of  three components :  

d irect or primary impact--the initial change in final demand 
for the sector in question,  

indirec t  impacts--the changes in interindus try demands that 
are requ ired to mee t  the initial demand change ,  and 

induced impacts--the change in household consumption expendi
ture s that  are induced from the changes in household income 
re sulting from the d irect  and indirec t  impacts .  

A sample of  1 1  BEA regions was selected for analys i s .  The 1 1  regions 
were selected to achieve wide diversity among a number of characteri s
tics .  - The characteristics  used to determine region select ion were 
those hypo thes ized to be  re lated to the magnitude and direction of the 
regional impac t of the S tandards .  These characteristics  include total 
population, population growth rate , regional energy prices , and per 
capita  income. Two sugges ted characterist ics were no t available at the 
BEA region l eve l :  unempl oyment rate and share of minori ty population. 
Labor forc e part ic ipation rate2 and the non-whi te share of the labor 
force  were used , re spect ively , as substitute s .  The 1 1  regions selected 
and the ir charac teristics  in various years are shown in Table 4-26 .  

lThe e ffect o f  the Standards o n  regions that produce construction 
mat erial s used for increas ing hous ing energy effic iency was not ana
lyzed . Regions o f  the country where energy-e fficiency materials pro
duct ion is concentrated are shown in Figure S . l  thru 5-3 . The Stan
dards could re sul t  in s ignificant economic impacts in these areas . 

2The labor forc e part icipation rate is the share of  the population 
that is employed . 
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The regional leve l  impacts of  the Standards were determined using the 
national leve l primary impacts l from the Economic Analys is ( DOE 19 79b ) . 
The value of  the change in materia l inputs  for buildings is about $ 1 , 000 
per $60 , 000 res ident ial unit and $0 . 80 per sq . ft . of commerc ial floor 
space ,  bo th in 19 78 dollars.  These impacts on final demand are all o
cated to  the BEA regions on the bas is o f  construct ion forecas ts for the 
regions .  A numerical example o f  how primary impacts  and energy savings 
were determined fol lows . 

A hypothet ical BEA area is  used for this  example .  Suppose the res iden
tia l  cons truction forecast  for the hypo thetical area cal led for 10 new 
units .  Consequent ly ,  the primary impact of the Standards would be 
$ 10 , 000 ( 10 x $ 1 , 000) , which reflects the change in final demand for 
added material inpu ts . If the average annual energy savings per res i
dentia l uni t i s  forecasted to be 10 mil l ion Btu,  and the value of  the 
energy is $5 . 0  per mill ion Btu,  then the value of the energy saved in 
the region is $500 per year. Thes e two effects , primary impact s  and 
energy savings , provide the information neces sary for est imating the 
total  impac t of the program upon the region. 

Now assume that cons truct ion activity is cons tant over t ime in the 
hypo thetical region s o  that the primary impac t o f  the program on the 
cons truction indus try will also be cons tant , say $10 , 000 per year . 
Als o assume the energy savings wil l b e  the same for each addition to 
the s tock of buildings , 100 mil l ion Btu per year , but the savings wil l 
cumulat e over time ; so  the total savings wil l  be 200 mil l ion Btu in the 
second year , 300 mill ion Btu in the third year , etc .  This  information 
is di splayed in Tab l e  C-15 and shows the distribution of the effect s  
over t ime. 

As indicated in Table C-15 , in the initial t ime period , t0 ,  when the 
Standards are implemented , the primary impac t is $ 10 , 000 , i . e. , the 
amount o f  the addition to the price o f  the building . For this example ,  
as sume that lending inst itutions requ ire a 20%  down payment by pur
chasers .  This means that building purchasers , as  a whole , face a reduc
tion in income o f  $2 , 000 per · year and borrow an additional $8 , 000 per 
year from l ending inst itutions . Suppose that building purchasers repay 
the increased loan wi th annual payments  of about $400 per year over a 
30-year period .  Thi s  represents an additional decrease in income for 
building owners .  Finally , energy savings amount to an  increase in 
income o f  $5 00 for building owners and an equal decrease for util ities . 
Thi s  dis tribution o f  impacts  is  important for estimating the total 
impac t  of the S tandards upon the region. 

In the second t ime period , t i , the impacts upon building purchasers 
in that t ime period is identical to those in t0 •  However , purchasers 
from t0 mus t  make the ir mortgage payment ,  and they also experience an 
energy expenditure savings . These two effects  cumulate through t ime , 
which shifts the d istribution o f  the negative impacts away from lending 

lprimary impacts are the changes in f inal demand for material inputs  
that take place  as  a resul t  of the Standard s ,  e . g . , added insulation 
and glas s .  
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inst itutions and building purchasers /owners to  publ ic utilitie s .  The 
magnitude o f  energy savings is  dependent upon the fuel prices in the 

, region and i s  sub jec t  to  large variation. 

The net e ffects o f  the program are summarized as fol lows : 

Affected Group 

Bu ilding Contrac tors 
Lending Inst itutions 
Bu ilding Purchasers 
Publ ic Utilities  

+$ 10 , 000 
-7 , 600  
-1 , 900 

-500 

Time Period 

+10 , 000 
-7 , 200 
-1 , 800 
-1 , 000 

+10 , 000 
-6 ,800 
-1 , 700 
-1 , 500  

These  e ffects  may b e  re ferred to as the total  primary impacts o f  the 
program in any g iven t ime period .  They represent the initial dis tribu
t ion or f irst  round o f  e ffects upon these identified groups . This ana
lys is  was carried out for al l 1 1  BEA regions .  

After the primary impacts were d isaggregated t o  each o f  the BEA areas , 
a system of  mult ipl iers  spec ific for each BEA area was appl ied to  the 
primary impacts .  The mul t ipl iers provide the total change in output , 
earnings and employment tha t resul t  from the initial  change in final 
demand . The mult ipl iers are neces sary b ecause the initial change in 
final demand , i . e. , bui lding material inputs , affects  interindustry 
demands and demands for o ther f inal goods and services . After applying 
the re spect ive mult ipl ier t o  the estimated impacts for each group , the 
changes in output , earnings and employment are obtained , 
which provide the tota l impac t of  the Standards upon the region. 

The impacts as sociated with appl ication of the s trict sanction are also 
determined in terms of  earnings and employment . The assumption is made 
that all  cons truct ion activi ty could be hal ted i f  the s trict sanc tion 
were applied indiscriminately and that the sanction could be appl ied 
selec t ive ly to affect all  cons truction not complying with the S tandards .  
So , g iven a pene tration rate  o f  20% , i . e . , 20% complianc e ,  i t  i s  assumed 
that the o ther 80% o f  c ons truction can be halted by the sanc tion. The 
impac ts  are calculated by reduc ing the leve l  and resultant value of con
s truction act ivi ty affected by the sanc tion and treating this as the 
primary impact .  This  impac t i s  then appl ied to the mult ipliers for the 
construction sector to  f ind the earnings and employment impacts . I t  is 
as sumed that  the o ther three groups (building purchasers , lending inst i
tutions and publ ic util i t ies)  will not be affected to the same extent 
for the following reasons .  F irst , would-be building purchasers wil l  
l ikely hold the ir funds for the same bui lding inve s tment when cons truc
t ion act ivity  resumes .  Second , lending ins titutions wil l  probably also  
hold the ir funds or lend the monies to o ther f inanc ial ins titutions out
s ide the are a. Third , the income forgone by pub lic  utilities  for the 
energy that would o therwise have been consumed is re latively small .  
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TABLE C-15 : EXAMPLE OF PRIMARY IMPACTS OF THE CHANGE IN CONSTRUCTION 
DUE TO THE STANDARDS 

Time Period 
Affected Group t t l _tz 0 

Capital Cost  
Bu ilding Contrac tors +$10 , 000 +$ 10 , 000 +$ 10 , 000 
Lending Ins titut ions -8 , 000 -8 , 000 -8 , 000 
Bu ilding Purchasers -2 , 000 -2 , 000 -2 , 000 

Annual Payment 
Lending Ins titut ions +400 +800 +1 , 200 
Building Owners -400 -800 .-1 , 200 

Energy Savings 
Bu ilding Owners +5 00 + 1 ,  000 +1 , 500 
Public Utilities  -500 -1 , 000 - 1 , 500 

c. 37 



Tax inc ent ive s and local costs were cons idered in this  analys is . The 
tax credi t  as signed was as sumed to be  equal to the increased c apital 
cost faced by building purchasers .  This is  treated as an increase in 
di sposab l e  income that is spent on consumer goods and service s .  The 
additional earnings and employment impacts  are found by applying the 
appropriate consumption mult ipl iers to this  increase in spending . The 
cost to  local governments of  impl ementing and adminis tering the Stan
dards i s  determined from the estimate  of  implementation and administra
t ion costs o f  $0 . 0003246 per dol lar of  building permit value . This  
rate i s  applied to  the value of  the construction forecast to  determine 
the total cost  faced by the local government . The se local government 
costs are then applied to the appropriate local government multipliers 
to determine the associated earnings and employment impacts .  

Inherent in  thi s  analysi s  are a number of  as sumptions that may affec t 
the magnitude and s ignificance of  the re sults .  First , the cons truction 
forecasts  and initia l  primary impact s  al located to the regions are based 
upon a national average re lat ionship and are , therefore , subject  to 
error. The mult ipliers used are from the 1967 national input-output 
table o f  the U . S .  and have been localized to the regions . These multi
pl iers are valid i f  the indus tria l mix of  the region is  constant over 
t ime , i f  production technology is constant , and i f  trading patterns 
wi th o ther regions are constant . Final ly , the estimated impacts  were 
also derived using forecasts  of activity for each of the regions . 
These  forecasts  are based upon pas t  growth patterns and relationships 
both within and outs ide the regions ; should the se patterns change ,  the 
forecasts  may be in error.  

C . 2 . 2  REGIONAL ECONOMI C IMPACTS 

The impac ts o f  the Standards on regional earnings and employment are 
presented in thi s  sec tion. These  impacts  are di scussed in relation to 
sanc tions and inc entive s the government could adopt to facilitate the 
implementation and enforcement of the Standard s .  For this analys is  
suppose that sanc tions and incentives can be imposed such that 100% , 
60% or 20% of  new building cons truction complies with the Standard s .  
Further ,  suppose that incentive s can b e  granted such that 100% or 0 %  o f  
any additional cos t  t o  the consumer due t o  the S tandards is  subs idized 
( the additional hous ing f irst  cos t is  e s t imated to be 2%) . 

The impacts  of the Standards on earnings and employment for the alter
native penetration rates are shown in Table  C-16 for 1980 , 1985 and 
1990 . The figure s in Table  C-16 represent the percent change in earning 
and employment from the ir p ase ( non-S tandard ) leve l .  The type of  meth
odology used makes the percentage change in earnings and employment 
always equal .  Impacts are shown for three penetration rates so that if  
sanc tions were varied to  achieve a certain pene tration rate ,  the impacts  
can b e  determined . Impac ts of  the Standards on earnings and employment 
as suming a 100% tax credi t  for alternat ive pene tration rates are shown 
in Table C-17 . 
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TABLE C-16 : PERCENT CHANGE IN EARNINGS AND F.MPLOYMENT FOR 20% I 60% and 100% PENETRATION RATES 
ASSUMING NO INCENTIVES 

20% Pene trat ion Rate 6 0% Penetration Rate 100% Penetrat ion Rate 
BEA Reg ion 1980 1985 1990 1980 1985 1990 1980 19 8 5  1990 --

14 New Yor k ,  NY 0 . 01 0 . 02 0 . 02 0 . 02 0 . 0 5  0 . 07 0 . 03 0 . 0 9  0 . 12 
52 Hunt i ng ton-Ashland , WV 0 0 0 . 01 0 0 . 01 0 . 0 4  0 0 . 02  0 . 0 7 
60 Indi anapolis , IN 0 0 0 . 01 0 0 . 02 0 . 02 0 0 . 02  0 . 03 
6 7  Youngstown , OH -0 . 01 0 0 . 01 -0 . 02 0 0 . 02 -0 . 03 0 0 . 03 
97 Far go-Moorehead , ND 0 0 . 02 0 . 02 0 0 . 0 5 0 . 0 5 0 0 . 0 8  0 . 0 8 

111 Kansas C ity , MO 0 0 0 0 0 . 01 0 . 01 0 0 . 0 2  0 . 02 
128 K i lleen-Temple , TX 0 0 . 01 0 . 01 0 0 . 04 0 . 03 0 0 . 06 0 . 0 5 
147 Color ado , Spr i ngs , CO 0 0 0 . 01 0 0 0 . 02 0 0 0 . 04 
156 Ya k ima , WA 0 0 . 01 0 . 01 0 0 . 0 4 0 . 04 0 0 . 06  0 . 0 6 
162 Phoen i x ,  AZ 0 . 01 0 . 01 0 . 01 0 0 . 03 0 . 0 4 0 . 03 0 . 0 5  0 . 06 
171 San Franc isco ,  CA 0 0 . 01 0 . 01 0 . 01 0 . 02 0 . 02 0 . 01 0 . 03 0 . 04 

Aver age 0 0 . 01 0 . 01 0 0 . 02 0 . 03 0 0 . 0 4  0 . 0 5 
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TAB LE C-17 : PERCENT CHANGE IN EARNINGS AND EMPLOYMENT FOR 20% , 60% and 100% PENETRATION RATES 
WITH 100% TAX CREDIT 

BEA Reg ion 

14 New Yor k ,  NY 
52 HlUlt i ng ton-Ashland , WV 
60 Indi anapolis ,  IN 
6 7  Youngstown , OH 
97 Far go-Moorehead, ND 

111 Kansas C ity , MO 
12 8 K i lleen-Temple,  TX 
147 Colorado Spr ings , CO 
1 56 Ya k ima ,  WA 
162 Phoen i x ,  AR 
171 S an Franc is co ,  CA 

Aver age 

-- --- - - --- -

20% Penetrat ion Rate 6 0 %  Penetrat ion Rate 100% Penetrat ion Rate 
1980 1985 

0 . 03 0 . 03 
0 . 04 0 . 03 
0 . 02 0 . 02 
0 . 01 0 . 01 
0 . 02 0 . 0 2 
0 . 0 2 0 . 02 
0 . 0 2 0 . 02 
0 . 02 0 . 02 
0 . 02 0 . 02 
0 . 03 0 . 03 
0 . 03 0 . 02 

0 . 02 0 . 02 

- -- ----·- -- - --- -

1990 198 0  1985 1990 1980 

0 . 03 0 . 08 0 . 0 9 0 . 10 0 . 13 
0 . 02 0 . 11 0 . 08 0 . 07 0 . 19 
0 . 01 0 . 07 0 . 0 5 0 . 04 0 . 11 
0 . 01 0 . 04 0 . 04 0 . 03 0 . 0 6 
o .  03 0 . 0 5  0 . 10 0 . 08 0 . 00 
0 . 01 0 . 07 0 . 0 5 0 . 04 0 . 12 
0 . 02 0 . 07 0 . 07 0 . 07 0 . 12 
0 . 01 0 . 05 0 . 05 0 . 02 0 . 09 
0 . 02 0 . 07 0 . 07 0 . 07 0 . 12 
0 . 02 0 . 0 9 0 . 00 0 . 07 0 . 15 
0 . 02 0 . 00 0 . 06 0 . 0 5 0 . 13 

0 , 02 0 . 07 0 . 07 0 . 06 0 . 12 

·-·---- - -- -· ···- · · -

- ---· --- -· - - · -- - --- - - ---- - - - - - - .. 

19 8 5  1990 

0 . 15 0 . 16 
0 . 14 0 . 12 
0 . 0 9 0 . 07 
0 . 06 0 . 0 5 
0 . 00 0 . 1 6 
0 . 09 0 . 07 
0 . 11 0 . 11 
0 . 04 0 . 04 
0 . 12 0 . 12 
0 . 14 0 . 11 
0 . 10 0 . 0 8  

0 . 11 0 . 10 

• 



A final po int to b e  examined in this section is the impac t  of impos ing 
the ful l  sanction on a region. The impacts  of  the ful l  sanction are 
c�lculated as suming that 20% and 60% of  new buildings are in compl iance with the S tandard s .  Impact s  for the 2 0 %  and 6 0 %  penetration rate are 
calculated assuming that 20% and 60% of new buildings are in compl iance.  Tabl e  C-18 shows the impact s  of the Standards and ful l  sanctions on 
earnings and employment for the 20% and 60% percent penetration rates . 

TABLE C-18 : PERCENT REGIONAL CHANGE IN EARNINGS AND EMPLOYMENT BY 
PENETRATION RATE AS SUMING FULL SANCTIONS AND NO TAX CREDITS 

60% Penetration 
20% Penetration Rate Rate 

BEA Region 1980 1985 1990 1980 1985 1990 

14 New York,  NY -10 .  63 - 10 . 62 - 10 . 62 -5 . 30 -5 . 27 -5 . 25 
5 2  Hunting ton-Ashland , WV -13 . 7 6 -13 . 7 6 -13 . 75 -6 . 88  -6 . 8 7  -6 . 84 
60 Indianapol i s ,  IN - 10 . 00 - 10 .  00 -9 . 9 9 -5 . 00 -4 . 99 -4 . 98 
6 7  Youngs town, OH -8 . 1 7 -8 . 1 6 -8 . 15 -4 . 10 -4 . 08 -4 . 06 
9 7  Fargo-Moorehead , ND -9 . 76 -9 . 74 -9 . 74 -4 . 88 -4 . 8 3  -4 . 82 

1 1 1  Kansas C i ty ,  MO -10 . 64 -10 . 64 -10 . 64 -5 . 32 -5 . 31 -5 . 31 
128 Kil leen-Templ e ,  TX - 10 . 08 - 10 .  0 7  - 10 . 0 7  -5 . 04 -5 . 00 -5 . 0 1 
147 Co lorado Springs , co -10 . 00 -10 . 00 -9 . 9 9 -5 . 00 -5 . 00 -4 . 9 8 
15 6 Yakima , WA -10 .48 - 10 .47 -10 . 47 -5 . 24 -5 . 20 -5 . 20 
16 2 Phoenix , AR -13 . 1 1 -13 . 1 1  -13 . 1 1  -6 . 54 -6 . 5 3  -6 . 5 2 
171  San Francisc o ,  CA -10 . 40 - 10 . 39 -10 . 39 -5 . 19 -5 . 18 -5 . 18 

Average -10 . 64 -10 . 6 3 -10 . 6 3 -5 . 32 -5 . 30 -5 . 29  
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APPENDI X D :  SUMMl-\RI ZATION OF EXIST ING BASELINE INFORMATION 

Thi s appendix i s  a compilation of table s and f igure s  tha t sununarize 
information on the existing institutiona l and soc ioeconomic 
environme nts. Table s and f igure s  on the institutiona l environment 
(Ta bles 0-l through 0-4 a nd F igure 0- l) summarize existing programs a nd 
the status of state code adoption a nd e nforceme nt . Table s and f igures 
on the soc ioeconomic e nvironment (Tables 0-5 through D-9 a nd F igures 
D-2 through D-4 )  summarize existing computer models a nd forecasts of 
the baseline economics including building mater ial demand , employment , 
and employment i ncome .  
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TABLE D- 1 :  FEDERAL FINANCIAL ASSIST.Mm PROGRAMS AF.FB:TED BY MPS OR F.mHA BUILDING STANDARDS 

1ldmi. nister ing Expenditures 
Federal .Agency Title of Pr29ram Age!:EY 1978 ($) GIB No, 

Department of Agr iculture Farm Lalxx Housing !Dans and FTiilA $ 17 , 750 , 000 10. 405 
Grants 

Department of Agr iculture l1lW to M:lderate Incane Housing FTiilA 2 , 69 1 , 300 ,000 10 . 410 
1'lans (Rural Housing Loans-
Section 502-Insured) 

Departmmt of .Agriculture Rural lbusing Site !Dans FTiilA 2 , 923 , 000 10 . 411 
(Sectiat 523 and 524 1'lans) 

Department of Agr iculture Rural Rental lbusing !Dans FmHA 675 , 944,000 10 . 415 

Deparbnent of Agr iculture J\lx)ve M:lderate Incx:me fbusing FmHA 0 10 . 429 
IDans (Guaranteed Rural 
fbusing 1'lans) 

Department of Housing and Interest Reductiat Payments- mA 617 , 345 ,000 14 . 103 
Urban Developnent Rental and Cooperative fbus-

ing for Uiwer Incare Families 

Deparbnent of Housing and Interest Reductiat-Hanes for mA 106 , 685 , 000 14 . 105 
Urban Developnent LcA.ier Incane Families 

Department of fbusing and Mortgage Insurance-Constructiat mA 10 , 169 , 000 14 . 112 
Urban Developn61t or Rehabilitatiat of Ccndomi n-

ium Projects 

Department of Housing and f.brtgage In:>urance-Developnent mA 4 , 238, 000 14 . 115 
Urban Developnent of Sales Type Cooperative 

Projects 

Department of Housing and f.brtgage Insurance Groi.p Prac- mA 0 14 . 116 
Urban Developnent tice Facili ties (Title XI) 

Department of Housing and f.t>rtgage Insurance (Hanes, mA 2,045 , 302,000 14 . 117 
Urban Developnent Hanes for Cert ified Veterans 

Hanes for Disaster Victims, 
and Hanes in Outlying Areas) 



TABLE D- 1 :  (oontd) 

' Mninister ing Expenditures 
Federal Agency Title of Program Agency 1978 ($) �-
Department of lk>using and f.brtgage Insurance-l:bnes in FHA 320 ,000 14 . 122 
Urban Developnent Urban Renewal Areas 

Department of Housing and f.brtgage Insurance-Housing FHA 152 , 978 , 000 14 . 123 
Urban Developnent in Older , Declining Areas 

Department of Housing and f.brtgage Insurance-Investor FHA 4 , 238, 000 14 . 124 
Urban Developnent Sponsored eooperative Housing 

(213 Investor Sponsor ) 

Depar anent of Housing and Mortgage Insurance-Land FHA 10 ,  795 , 000 14 . 125 
Urban Developnent Developnalt and New Camluni- · 

ties 
� 

Department of Housi ng and 4 , 238, 000 • f.brtgage Insuranoe-Managenelt FHA 14 . 126 
w Urban Developnent Type Cooperative Projects 

Department of lk>using and f.brtgage Insurance-Hospitals FHA 285 ,004 ,000 14 . 128 
Urban Developnent 

Department of Housing and f.brtgage Insurance-Nursing FHA 114 ,208 , 000 14 . 129 
Urban Developnent Hanes and Intermediate Care 

Fac ilities ( 232) 

Department of Housing and f.brtgage Insurance-Purchase FHA 4 , 238 ,000 14 . 132 
Urban Developnent of Sales-Type Cooperative 

Housing Units ( 213 Sales) 

DepartJnent of lbusing and Mortgage Insurance-Purchase FHA 76 ,959, 000 14 . 133 
Urban Developnent of units in Coodorni.nillll6 

[ 234 (c) ]  

Department of lbusing and f.brtgage Insurance-Rental FHA 16, 566 , 000 14 . 134 
Urban Developnent Housing ( 207) 

Department of Housing and f.brtgage Insurance-Rental FHA 953 , 414 ,000 14 .135 
Urban Developnent Housing for �erate Inoane 

Families (221 (d) ( 4 )]  
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TABLE D- 1 :  (oontd) 

Administering Expenditures 
Federal Ageocy Title of Pr29ram Age!B:'. 1978 ($) GIB tb. 
Department of tbusing and M:>rtgage Insurance-Rental F1fA 953 , 414 ,000 14 . 137 
Urban Developnent tbusing for l.Dw and Moderate 

Incane Families, Market 
Interest Rate [22l (d) (3)  
Market Rate] 

Departmmt of lk>Using and M:>rtgage Insurance-Rental F1fA 173, 185 , 000 14 . 138 
Urban Developnent tbusing for the Elderly 

(231) 

Department of lk>Using and M:>rtgage Insurance-Rental f1IA 67 , 189 , 000 14 . 139 
Urban Developnent tbusing in Urban Renewal Areas 

(220 Multifamily) 

Department of tbusi ng  and M:>rtgage Insurance-Special F1fA 2 , 374,000 14 . 140 
Urban Developnent Credi t Risks ( 237) 

d Department of tbusing and Property Improverrent loan F1fA 736 , 107 , 000 14 . 142 
• Urban Developnent Insurance for Inproving All 
""' Exist ing Stroctures and Build-

ing of New Nonresidential 
Stroctures [Title I ,  Sectial 2 ,  
Classes l (a) , l (b) , and 2 (b)] 

Department of tbusing and � imental lbnes F1fA - 1, 280 ,000 14 . 152 
Urban Developnent ( 233 (lklnes) Exper imental 

tbusi ng ]  

Departmmt of tbusing and M:>rtgage Insurance-Exper imental F1fA 0 14 . 153 
Urban Developnent Projects Other than tbusing 

Department of tbusing and M:>rtgage Insurance-Experimental F1fA 0 14 . 154 
Urban Developnent Rental tbusing ( 233 (Multi-

family) Exper imental tbusing ]  

Department o f  tbusing and tbusing for the Elderly or f1IA 749, 627, 000 14 . 157 
Urban Developnmt Hand icawoo ( 202) 

Department of lk>Using and Single-Family lbne M:>rtgage 62,643 ,000 14 . 161 
Urban Developnent Coinsurance (Single-Family 

Coinsurance Program) 



TABLE D- 2 :  SPATE BUILDING ENmGY CX>DESa 

State l!Dle 
Status of Code Approval Tech Asst/ 

lb of Local Plan Rev 
State � � PUblic Code TrainilY;} lt:lni tor i!!!I Programs Enforcement Fines Cert i f .  l\dvisory cannents 

Alabama M Yes lb 

Alaska M legislatim for statewide 
adopticn of nodel code to 
be reviewed in 1/80 

Ar izma p rode guidelines to be sub-
mitted to legislature in 
1/80 

Arkansas Yes Yes lb lb lb - Yes 

M M M awlicable in jurisdictions 
which have building depart-

tj men ts . 
"' 

Califocnia M M M Yes Yes Yes Yes Yes Yes Yes 

Col<Xado Yes lb lb - Yes Yes 

M mandatocy where building 
permits are issued 

M mandatory in jurisdictions 
with building codes 

v state oanplies, though vol-
untary 

Yes nonresidential only 

CormectiaJt M M M Yes Yes None Yes lb Yes 

Delaware Yes 

M M M 1979 legislatim i:-:ovides 
for adoption of nodel code 
thermal standards in jur is-
dictions which require 
building permits 



... 

TABLE D-2 : (rontd) 

State Role 
Status of Code Approval Tech Asst/ 

tl> of Loca l  Plan Rev 
State � � Publ ic Code Tra ining lb'litor i!!!l Programs Enforcement Fines Cert i f .  Advisory � 
District of p A.5HRAE proposed 
COllmlbia 

Florida M Yes (Yes) tl> tl> - Yes 

M M residential buildings 
smaller than 1500 sq. ft. 
exempted 

Georgiab M M M Yes tl> tl> tl> tl> Yes 

Hawai iC Yes 

M M state law requi res adopticn 
of Olde by CX>unties. tl> 

t3 statewide Olde • 
°' v in practice CXltlllty Oldes 

are followed 

Idaho M Yes -- tl> tl> Yes 

Yes upoo request of local it ies 

I ll i oo is  M 

Indiana M M M Yes Yes Yes Yes Yes Yes 

Ia.a M Yes tl> tl> tl> Yes Yes 

M M mandatory mly for juris-
dictions with building Oldes 

Kansasd Yes tl> Ible tl> Yes tl> tl> 

M M M no legislative lllillldate, 
l!llfor oement by ut i l i t ies 

- -- -·--- -----



TABLE D- 2 :  (contd) 

State Role 
Status of Cnde Appcoval Tech Asst/ 

M:> Of llx:a l  Plan Rev 
State � Callll. � ())de Trdni!!!J lt:lni tor i!!!J Programs &lforc:ement Fines certif. Advisor):'. O::mnents 
l<entocky p Adninistrative reqs. for 

oode have been adapted. 
Int>lemtation expected to 
begin in 1980 

Louisiana NP Authority to enact standards 
.passed 5/79. No author ity 
as yet to int>lement 

Maine H Standards being developed 
for implementation in 1980; 
will be voluntary 

t:J Harylande H Yes -- No No No - Yes 
. 
..... H H leqi slation reads •manda--

tory guidelines• , local 
jurisdictions may exempt 
classes of buildings. 

Hassachuset ts H H H Yes Yes Ncne Yes Yes 

Yes offers enforcement assis-
tance 

Michigan H H H Yes (Yes) Yes No Yes - Yes 

---
Himesota H M H Yes Yes No No Yes 

Mississiwi H Yes (Yes) 

v v enabling legislation for 
voluntary local oode adop-
tioo passed, state specific 
versioo of SOCC pcoposed 
for local adoption 

Yes direct enforcement where 
local author ities have 
inadequate apparatus 

Missouri H 

.. 



TABLE D-2 :  (cxntd) 

State Role 
Status of Code Approvill Tech Aast/ 

N:> of IDcal Plan Rev 
State � � Public Code Training 1'blitori!!!j Programs Enforcement � Cer t if.  lldvisory Carmen ts 

tuitana M M M Yes Yes Yes Yes 

Yes pr imary enforcement role1 
locality may petitioo to 
enforce 

Nebraska NP 

Nevada M M M Yes (Yes) Yes lb lb -- Yes 

--
New llaI!p>hi re M M M Yes No - lb lb Yes Yes 

� 
New Jersey H H H Yes (Yes) None lb Yes - Yes 

bl New Mexico H H H Yes (Yes) lb lb 

Yes pr imary enforcement role if 
local governnents do not 
choose to enforce 

New York H H H Yes (Yes) Yes lb 

Yes enforcement if no local BO 

North Carolina M M H Yes Yes Yes lb Yes -- Yes 

North Dakota H Yes lb Yes lb lb lb lb 

M M horor system with contrac-
tors where no inspectors 

Ohio H H H Yes Yes Yes Yes Yes Yes 

Yes offers enforcement ass is-
tance 

Oklahcllla Yes -- lb lb lb 

v v M adoptioo of energy por tion 
of n.:idel codes is local 
option, enabl ing legislation 
passed 



TABLE D- 2 : (a:ntd) 

State Role 
Status of Code 1\(iprova Tech Asst/ 

No of Incal Plan Rev 
State Res. Cann. Public Code Training M:initoring Programs Enforcement Fines Cert i f .  Advisory Crnments 

Oregoo H H Yes Yes Yes Yes 

H l ighting standards only, no 
thermal 

Yes enforcement if locals do 
not assume resp::insibility 

Pennsylvania p 

Rhode Island H H H Yes Yes None No Yes Yes 

Yes offers enforcement assis-
tance 

t;j • 
So.Jth Carolina H M H Yes IO 

So.Jth Dakota H M H Yes -- No No No - Yes 

Tennessee H H M Yes No -- No -- Yes 

Texas H 

Utah M H H Yes No No No No 

Ve11000t NP 

Virginia H H H Yes None No No Yes Yes 

Yes informal information 
gathering; no formal 
autoority 

Washington H H -- - - - - -- Yes 

p nonresidential code to be 
effective 6/80 

West Virginia H 



� 
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TABLE D-2 :  (rontd) 

Status of Code 
tb 

State !!!:!!..:_ � Publ ic Code Training lotlnitoring 

Wiscons i n  M M M Yes Yes 

Wyaningh M Yes 

Approval 
of Local 

State Role 

Programs Enforcement 

Yes 

Yes 

Tech Asst/ 
Plan Rev 

Fines Cer t i f. Advisory �c.anne __ n_t�s ________ _ 
Yes 

enforcement for all bldgs. 
greater than 25, 000 cu, ft. 
can cer tify c i t ies for 

. enforcement up to 50,000 
cu. f t .  

for public buildings greater 
than 5000 sq. f t ;  5 Hane 
Rule cit ies have adopted 
Ch. 53 of UBC 

au.s. Department of Energy 1979; mless otherwise noted the sources for this table are: Naticnal Insti tute of Building Sciences 1978, 1979a,b; New Mexico 
Energy Insti tute 1979. 

bi<eller 1980a 
CKeller 1980b 
dKeller 1980c 
�eller 1980d 
fKeller 1980e 
gKeller 1980f 
hKeller 1980g 

� 
M a Mandatory 
V � Voluntary 
p a LegislatiCX'I Pendl� 

NP • No LegislatiCX'I Pending 
-- a No InformatiCX'I 

(Yes) • lt:nitor i� Aqercy exists; procedures not d::lcumented 



TABLE D- 3 :  SJMvfARY OF STATE ASS ISTAtrn Fm I.OCAL CDDE ENFCRCEMENI' 

Tar�t Audience 
It>. of Bldg. SUppli-
w:>r kshops Req. Manuals Code Indus- ers, 

Length lb. of foe Develq>- Gov. Bldg. Code Design lldmin- try, Trades-
State j in da;i:s) Cost Participants Cert . ?  ment? Officials Officials Professionals Contractors istration General � Other 

AL 40 $50K 300 x x x x 

AK 20 x 

AZ $SOK x x x 

AR 16/l x x x x x 

CA 0 . 5- 10-15K (X) x x x x x x 

$1M 
00 8/1 x x x 

CT 10 $45 . 3K 400 x 

DE 2/1 x x x x 
FL 18 600 x 

GA 105 x x x x x x 

HI 2 0 . 7- 25 x x x 

ID 9 x x 
0 I IL (lb training programs. ) . IN 13/2 x x x x ..... ..... IA 8 12K x x 

KS x x x 

KY BOK x x 

IA (64K) (X) (X) 
ME (25K) (X) (X) (X) 
MD 30K x x x General 

Public 
MA 8 100- x x x 

MI 8/2 25K 4000 x General 
Public 

MN /3 x x x x x General 
Public 

MS 5 x x 

M) 6K x 

Ml' 2/1 lK 35 x 

NB (It> train�ng progra1113 . ) 
tN 4 5-8K x x (X) 
NH (X) x x 

tU /l-2* X* x *College 
CX>Urses 
req. for 
KC 



TABLE D-3 : (contd) 

Target Audience 
�. of Bldg , Sllfllli-
Workshops Req. Manuals Co:'le Indus- ers, 

Length �. of for Develop- Gov. Bldg. Code Design Mnin- try, Trades-
� ( in da�s! � Participants Cer t . ?  ment? Officials Officials Professionals cattractors istration General men Other 

tfl 24 115K x x x x x x General 
Public 

NY 36 500K 8500 
oc 92/3 300K x x 

ND 4 5-6K x x 
00 15 250 x x x 

OK 53 85K* x x x *Thermal 
' light-
ing t<>-
gether. 

CR x x x x 
PA (40 )  (200K) d RI 2* 20K x x *Also • college � courses. 
oc 9 
SD x x x x 

'IN 15/3 20K x (X) 

TX 13/2-3 lOOK x x x 

1.11' /4 112K x x x 

vr (� training prograne . )  
VA 141 50K x x (X) 

WA ( 40K) 
'rN (No training prograne . )  
WI 2000 x x 

In 6/1 15K 180 x x x x x 

o Parentheses indicate proposed costs oc coverage. 
o "Bldg ./ocde off icials" incltile inspectors and plan reviewers, as well as other enforcement personnel. 
o Informatioo for this chart was der ived fran the 8/1/79 sttily caiducted by the New Mexico Energy Institute, and supplemented with phone calls. See 

•catser vatioo Building Co:'le �lementatioo, Enforcement and Training Practices• (Clear inghouse for Ccrtservatioo Technology, New Mexico Insti tute, 
U'liversity of New Mexico, EM 78-S-01-5231) . 



TABLE 0- 4 : 1 SUMMARY OF STATUS OF STA'l'E ENERGY CODES 

' Value of 
Status of Status of Population Building Permit Value 
State Energy State Building in Permit Permits- of Each State 

Average Annual 
\ Population 

Code as of 1979 Code as of 1979 Places-1970 1976 (SM) as % of U.S. Change-1970-1977 
States l !2! Pl (4! 

Alabamaa Public only St. funded/SBC 61 640 
Alaska Public only All/UOC 44 293 
Arizala No current auth. No curr auth. 96 l , 132 
Arkansas All buildingsb No curr auth. 49 324 
California All buildings All/UOC 100 10 ,045 Colocado Res. & Camt. onlyb Multi res/UEIC 99 985 
Coonecticut All buildings All/BBC 99 584 
Delaware All buildings No curr auth. 100 100 
D. of Columbia No current auth. 100 141 
Florida All buildings All/SBC 90 2 , 421 
Georgia All buildings Vol/SBC 75 964 
Hawaii Res. ' Cami. Only No curr auth. 100 383 
Idaho Public only All/UEC 72 322 
Illirois State only No curr auth. 90 2 , 631 
Iooianaa All buildings All/UEIC 84 l , 193 
Ia.ra All buildingsb St. only p.iblic 73 746 
Kansas All buildingsb &fucaticrv'UBC 80 658 
Kentu:::ky No current auth. Adopting BBC 58 524 
Louisiana No current auth. Adopting BBC 62 725 
Maine Public only Adopting BBC 69 152 
Maryland All buildings All/BBC 100 l,082 
Massachusetts All buildings All/BBC 98 826 
Michigan All buildings All/BBC 95 l,863 
Minnesota All buildings All/UOC 89 l , 13 1  
Mississippi a State only Public only/SBC 51 259 
Missouri State only State only/BBC 75 913 Mcntana All buildings All/UEIC 55 176 
Nebraska No current auth. No curr auth. 76 333 
Nevada All buildings State only/UEIC 95 546 New Hampshire All buildings No curr auth. 82 232 
New Jersey All bu ildings All/BBC 100 l, 267 

_ _ _  New Mexioo __ ___ _All _ buildin_gs _____ All/UOC _ .  100 . 343 
New York All buildings Voluntary 95 l,40 3 
North Carolina All buildings All/SBC 6 1  988 
rb:th Dakota All buildings No curr auth. 63 217 
Ohio All buildings All/BBC 90 2 , 315 
Okl.ahalla Public only No curr auth. 69 714 
Oregoo All buildings All/UEIC 88 986 
Pennsylvania No current auth. No curr auth. 89 l , 657 
Rhode Island All buildings All/BBC 100 147 
South Carolina All buildings No curr auth. 83 619 
South Dakota All buildings No curr auth. 56 154 
Tennessee All buildings . No curr auth. 69 797 
Texas Public only No curr auth. 77 3 , 644 
Utah All buildings No curr auth. 95 644 
Vermont No current auth. No curr auth. 62 68 
Virginia All buildings All/BBC 99 l , 585 
Washington Res . and Pub . Only ll/UBC 99 l,  706 
West Virginia State only No curr auth. 45 126 
Wisconsin All buildings All/Own code 90 l, 316 
�ng Public Only No curr au th. 66 138 

astates with ro l1:llne rule provisicns for cities. 
bAll jur isdicticns with building codes required to adopt thermal standards 

Total-1976 

l.2 
0 .5 
2 . l  
0 . 6  

19 . 2  
l.8 
l.l 
O . l  
l.O 
5 . l  
l.8 
0 . 6  
0 . 6  
5 . 8  
2 . 2  
l.4 
l . 2  
l . O  
l.3  
0 . 2 
2.0 
l . 5  
3 . 5  
2 . l  
0 . 4  
l . 7  
0 . 3  
0 . 6 
l.O 
0 . 4  
2 . 4  

-- - - _ 0 . 6 
2 . 6  
l.8 
0 . 4  
3 . 0  
l . 3  
l . 8  
2. l 
0 . 4  
l . l  
0 . 2  
l . 5  
6 . 9  
l . 2  
O . l  
3 . 0  
3 . 2  
0 . 2  
2 . 5  
0 . 2  

- -·-·--- --

(5! 

0 . 9  
4 . l  
3. 5 
l.3 
l . 3  
2 . 3  
0 . 3  
0 . 8  

-l . 3  
3 . 0  
l . 3  
2 . l  
2 . 5  
0 . 2  
0 . 4  
0 . 3  
0 . 5  
l . O  
l.O 
l.2 
0.7 
0 . 2 
0 . 4  
0 . 6  
l.O 
0 . 4  
l.3 
0 . 7  
3 . 6  
l.9 
0.3  

_ 2. 2  ··- -·--- ---
- . 2  
l . l  
0 . 8  
O . l  
l. 3 
l . 8  
- ; 0 5  
- . 2  
l . 4  
0 . 5  
l . 2  
l . 9  
2 . 5  
l . l  
l . 4  
l . O  
0 . 9  
0 . 7  
2 . 8  

m_: (l) National Institute of Building Sciences, Energy Conservation Standards for Buildings , Report txepared 
for H.U.D. , March 31, 1978 , pp. 5-6. 

(2) Center for Building Technology , The National Bureau of Standards, A Preliminary Examination of 
Building Regulations Adopted by the States and Major Cities, �el!'ber 1977. 

(3) U.S. Department of Carmerce , Bureau of the Census, Construction Reports: Housing Author ized by 
Building Permits, 1977 , pp. 364. 

(4) U.S. Department of Carmerce, Bureau of the Census , Construction Reports: Housing Author ized bV 
Building Permits, 1977, pp. 6-7. Construction Review, Decel!'ber 1977 , pp. 35-36 . 

( 5) U .S .  Department of Carmerce, Statistical Abstract for 1978 , Septentler 1978, p. 14. 
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TABLE D-5 : BASEL INE FORECASTS FOR RES IDENTIAL , a:>MMERCIAL AND MOBILE 
HOMES CONSTRUCTIONa 

Resident ial Construct ion (Thousand 

Year 

19 80 
199 0  
2000 
2020 

Total Res idential 
Ra tiob 

ORNL ADL (ORNL/ADL) 

2080 18 00 1 . 15 6  
18 0 0  179 0  1. 006  
16 00 16 50 0 . 9 70 

150 0 

Commerc ial-Construction 
( Mi llions of Sq . Ft . )  

Ra tiob 

� ORNL ADL (ORNL/ADL) 

19 80 
199 0  
2 0 0 0  
2 0 2 0  

13 77 
157 4  
19 93 

930  
10 2 8  
1 19 7  
158 5 

1 .  4 81 
1. 5 31 
1 . 6 6 5 

ORNL 
Single- Multi-
Family Family 

1 19 0  890 
1090 710 

990 610 

Units) 
ADL 

S i ng le- Mu lti-
Family Family 

12 00 600  
123 5  5 5 5  
110 5 545  
10 0 5  495 

asoURCE : Oa k Ridge Na tional Laboratory Energ y Use Models and Arthur 
D. Li ttle ,  I nc .  Study . 

bThe se ratios are u sed to convert ADL ' s  building materials impacts to 
cor re spond to ORN L ' s  construction forecasts . 
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TABLE 0-6 : BASELINE DEMAND FOR BUILDING MATERIAI.S a ( In the Absence 
of the Standards) (DOE 1979c) 

Bu ild ing Mater ial 1976 1980 1990 2000 

Glass Fiber Insulationb 2 5 , 000 3 3 , 000 3 2 , 000 3 2 , 000 
(Mill ions of Board Ft . )  

Chemical Insulation Board 1, 000 2 , 400 2 , 800 3 , 500  
(Mill ions of Board Ft . )  

Br ick s 5 , 700 7 , 5 00 7 , 100 6 , 900 
(Millions of Brick s) 

Plywood S i ding 8 90 1 , 10 0  1, 000 900  
(Millions of Sq.  Ft . )  

Me tal S i ding 500  6 5 0 600  570  
(Millions of Sq. Ft . )  

Concre te Siding 70 1 10 130 170 
(Millions of Sq. Ft . ) 

Ma sonry a nd Concrete Block 160 240 250  290  
(Mi llions of  Block s) 

Flat Glass 640 910 830 820  
(Millions of Sq. Ft . )  

Sof twood 1 , 800 2 , 100 1, 9 00 1, 6 0 0  
( Ext e rior F rami ng )  
(Mi ll ions of Bo ard Ft . )  

apa rt ial l isting of i ndustr ies affected. These are the only areas 
which were j udged to involve potential environmenta l impac ts.  

bincludes mobile homes ( 1 , 10 0 ,  3 , 7 0 0 ,  3 , 7 00 , a nd 3 , 500  million 
board ft . for 197 6 ,  19 80 , 199 0  and 200 0 ,  re spect ively . )  
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TABLE D-7 : BASELINE EMPLOYMENT BY SELECTED SECTORS 

l, o o o Jobs 
1980 19 85 

Elec tricity 619 647  
Na tural Ga s 17 8 18 2 
Building Cons truct ion 3 , 3 3 8  3 , 90 2  
Electr ic Appl iances 699  8 3 8  
Dis tribut ive Trade 20 , 2 41 2 2 , 0 3 5  
Services 45 , 5 97 s o ,  7 23 
Rubber and Plastic Products 825  903 
Cement 540  593  
Log and Sawmill Products 406 414 

To tal - Al l Sector s 10 6, 0 3 6  116 , 249 

SOURCE : BNW EXPLOR Model Ba se Ca se for 19 8p , 19 85 , and 19 9 0 .  

D.20 

1990 

667 
17 2 

4 , 068  
832  

2 3 , 309 
5 4 , 105 

926  
593  
398  

121 , 807 



TABLE D-8 : BASELINE EMPLOYMENT INCDME BY SELECTED SECTORS 

Millions of Cur rent Dolla rs 
1980 1985 

Elec tric i ty 13 , 96 9  2 3 , 64 3  
Natural Ga s 4 , 3 4 8  7 , 17 3  
Build i ng  Cons truction 6 6 , 6 3 0  12 5 ,  5 8 9  
Electric Appl iances 13 , 5 75 2 5 , 51 1  
Dis tribut ive Trade 25 4 ,  6 5 4  44 4 , 8 9 6  
Se rvices 5 0 7 , 9 9 2 1, 131 , 788 
Rubber and Plastic Products 15 , 3 2 6  2 6 , 5 3 6  
Cement 11, 100  19 , 5 68 
Log and Sawmill Produc ts 5 , 610 9 , 179 

Total - All Sector s 1, 5 0 8 , 730 2 , 8 79 , 16 7  

SOURCE : BNW EXPLOR Model Ba se Ca se for 19 80 , 19 85 , a nd 19 90 . 
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1990 

3 3 , 70 9  
9 , 3 6 2  

18 0 ,  6 4 5  
3 4 , 4 8 0  

6 4  7 ,  9 81 
1 , 811, 749 

3 7 ,  247 
2 6 , 9 61 
11 , 872 

4 , 275 , 095  
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TABLE D-9 : BASELINE ECOtD1Y IN ABSEOCE OF THE srANDAROS 

BFA Region 

14 
52 
60 
67 
97 
ill 
ua 
147 
156 
162 
171 

New York , NY 
Hunt ington-Ashland , WI/ 
Irdianapolis , IN 
YOl.Dlgstown , Cll 
Fargo-Moorehead, ND 
Kansas City, f.D 
Killeen-Tenple, TX 
Colocado Spr ings, OJ 
Yak ima, WA 
Pheon ix , AZ 
San Francisco, CA - · - - ·  ------ -·-- - -·-·---

-

'lbtal F.arnings \ Change 
(Mill ions of 1976 Dollars) 'lbtal F.arn i!!JS 

19aO 19a5 1990 2000 19a0-90 1990-2000 

15a, 271 la5 ,999 12a , 5a4 306 , 6aa 3a . 1  40 . 3  
5 , 914 6 , 674 7 , 530 9 , 7a2 27 . 3  29 . 9  

12, 575 15, 073 la, 067 25 , a05 43. 7 42 . a  
5 , 333 6 , 176 7 , 151 9 , 632 34 . l  34 . 7 
1, 552 1, 754 l , 9a 2  2 , 610 27 . 7  31. 7 

15 , 766 18, 626 22 , 004 30 ,909 39 . 6  40 . 5  
2 , 113 2 , 502 . 2 , 963 4 , 132 40 . 2  39 . 5  
2 , 75a 3 , 265 3 , 866 5 , 407 40 . 2  39. 9  
2 , 317 2 , 646 3, 020 4 , 059 30 . 3  34 . 4  

10 , 024 U , 405 15 , 351 22 , 668 53 . 1  47 . a  
43,993 52, 551 62,773 a9, 457 42. 7  42 . 5  

'lbtal atployment \ Change 
('lbousands of Persons) 'lbtal Enplo�nt 

19ao 19a5 1990 2000 l9a0-90 1990-2000 

a , 954 9, 422 9 , 914 . 11, 122 10 . 7  12 . 2  
427 426 426 433 --0 . 4  1 . 6  
a29 aa3 941 1 , 060 13. 5 12 . 7  
345 335 366 3a9 6 . 1  6 . 5  
126 125 125 127 -1. 4  1 . 9  

1 , 110 1, 162 1, 216 1 , 340 9 . 5  10 . l  
172 179 la7 201 a . 2  7 . a  
211 220 229 249 9 . 0  a . a  
167 169 170 179 2 . 0  5 . 2  
673 740 813 945 20 . 1  16 . 2  

2 , 593 2 , 76a 2 , 945 3, 353 14 . 0  13 . 5  
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