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Natural Gas, (con't)
U.S. Department of Energy. E N E R G Y  SECURITY, A  REPOR'i T O  T HE  PRESIDENT 

O F  T H E  UNITED STATES. Washington; March 1 9 8 7  (DOE/S-0 0 5 7 ).

U.S. Department of Energy, Energy Information Administration. N A T U R A L  G AS  
A N N U A L  1 9 8 7 . Washington (DOE/EIA - 0 1 3 1  (8 7 )/!/).

R E N E W A B L E  E N E R G Y  

B I B L I O G R A P H Y

American Wind Energv Association. Wind Energy Weekly. Arlington, VA; April 2 4 , 
1 9 8 8 .

Bazor, James C. Luz International Ltd. "Speech Before South/West Energy Council in 
Point Clear, Alabama," October 1 8 ,1 9 8 8 .

Blair, Peter. Office of Technology Assessment. Testimony Before U.S. Senate; 
Subcommittee on Energy Research and Development. Washington; March 2 6 ,
1 9 8 7 .

Council for Renewable Energy Information. Interview Conducted by William Meade of 
Renewable Resources Associates. Arlington; December, 1 9 8 8 .

DiPippo, Ronald. International Developments in Geothermal Power Production. 
G E O T H E R M A L  RESOURCES COUNCIL BULLETIN. Davis, CA; May, 1 9 8 8 .

Drucker, Harvey. Argonne National Lab. Written Testimony For The Subcommittee on 
Energy Research and Development, Committee on Energy and Natural Resources. 
U. S. Senate. Washington; March 2 7 ,1 9 8 7 .

Fitzpatrick, Donna; Assistant. Secretary for Conservation and Renewable Energy, DOE. 
Statement Before Subcommittee on Energy Research and Development, 
U. S. Senate. Washington; May 1 0 , 1 9 8 7 .

Geo-Heat Center. "Geothermal Direct Use, Development in the U.S." Klamath Falls, OR; 
August, 1 9 8 8 .

Hubbard, H. M., Director of Solar Energy Research Institute. Testimony Before 
Subcommittee on Energy Research and Development, U. S. Senate. Washington; 
March 2 6 , 1 9 8 7 .

Information Resources, Inc. Interview Conducted by William Meade cf Renewable 
Resources Associates. Arlington; December, 1 9 8 8 .

Kolb, James am' Kenneth E. Wilkes, Oak Ridge National Laboratory. P O W E R  
GENERATION F R O M  W A S T E  INCINERATION. Oak Ridge, TN; June 1 9 8 8 .

Martin, William; Deputy Secretary, DOE. Testimony Before the Subcommittee on Energy 
Research and Development, U. S. Senate. Washington; August 6 ,1 9 8 7 .
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National Wood Energy Association. State Biomass Statistical Directory. Arlington, VA;
1 9 8 8 .

Potter, Frank, Renewable Energy Institute. "The Current Status of Renewable Energy 
Technologies in Our National Energy Policy," Before the Subcommittee on Energy 
Research and Development. U. S. Senate; March 2 6 ,1 9 8 7 .

Public Citizen. "Turning Down the Heat". Washington; September, 1 9 8 8 .

Renewable Energy Institute. Emerging Energy Technologies - A  Status Report. 
Washington; December, 1 9 8 7 .

Schmale, Neal E., UNO CA L.  "Alternate Energy; Status and Recommendations." 
Los Angeles; August 5 , 1 9 8 8 .

Sissine, Fred and Passarelli, Michele, Congressional Research Service. "Renewable 
Technology: A  Review of Legislation, Research and Trade." Washington D.C.

Sklar, Scott, Solar Energy Industries Association. Testimony In Support of H R  2 8 1 8 . 
U. S. House Committee. Washington.

Takahashi, Patrick, Hawaii National Energy Institute. Testimony on the Potential of 
Renewable Energy Technology with Recommended Research and Development 
Priorities. Subcommittee on Energy Research and Development, Committee on 
Energy and Natural Resources, U.S. House of Representatives. Washington; 
March 2 4 ,1 9 8 7 .

U. S. Department of Energy. "Renewable Energy: An Emerging Source:" E N E R G Y  
SECURITY, A  R E P O R T  T O  T H E  PRESIDENT O F  T H E  UNITED STATES. 
Washington; March, 1 9 8 7  (U.S. DOE/S-0 0 5 7 ).

U. S. Export Council For Renewable Energy. Portfolio of Renewable Energy 
Information. Arlington, VA.

Welber, Irwin; President, Sandia National Laboratories. "Improved Industrial 
Competitiveness For Renewable Energy Technologies." The Subcommittee on 
Energy Research and Development of the U. S. Senate Committee on Energy and 
Natural Resources. Washington; March 3 1 , 1 9 8 7 .

Renewable Energy (con't)

E L E C T R I C I T Y

B I B L I O G R A P H Y

Draper Jr., Linn. "Cogeneration and Wheeling of Electric Power". Baton Rouge; March 
1 8 , 1 9 8 7 .

Federal Energy Regulatory Commission. NOTICES O F  PRO PO SE D  R U L E M A K I N G  
O N  ELECTRICITY. Washington, D.C.; March 2 9 ,1 9 8 8 .
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Federal Energy Regulatory Commission. S U M M A R Y  O F  A V O I D E D  C O S T  NOPR. 
Washington, D.C.; March 1 6 , 1 9 8 8 .

Federal Energy Regulatory Commission. S U M M A R Y  O F  BIDDING NOPR. 
Washington, D.C.; March 1 6 , 1 9 8 8 .

Federal Energy Regulatory Commission. S U M M A R Y  O F  IPPS NOPR. Washington, 
D.C.; March 1 9 8 8 .

Hammond, Leigh. "Electricity and State Regulation," F O R U M  F O R  APPLIED 
RES EA RC H  A N D  PUBLIC POLICY. Knoxville, TN; Winter, 1 9 8 7 .

Harlon, David. "The Utility Dilemma: Louisiana's Issues and Answers". Baton Rouge; 
March 1 8 , 1 9 8 7 .

Hobart, Larry. "Electric Utility Reform: Putting the Consumer First," F O R U M  FOR 
APPLIED R E S E A R C H  A N D  PUBLIC POLICY. Knoxville, TN; Winter, 1 9 8 8 .

Hurst, Eric. "Integrated Resource Planning: The Role of Regulatory Commissions," 
PUBLIC UTILITIES FORTNIGHTLY. Arlington, VA; September 1 5 , 1 9 8 8 .

Jurewltz, John L. "Deregulation of Electricity, A  View from Utility Management," 
C O N T E M P O R A R Y  POLICY ISSUES. Long Beach, CA; July, 1 9 8 8 .

Kalt, Joseph P., Henry Lee, James T. Hamilton. "A Review of the Adequacy of Electric 
Power Generating Capacity in the United States, 1 9 8 5 - 9 3  and 1 9 9 3  Beyond." 
Energy and Environmental Policy Center, J. F. Kennedy School of Government, 
Harvard University, Cambridge, Mass.; June 1 9 8 6 .

Naeve, C. M. Mike. "The Impact of Large Scale Cogeneration on the Reliability of 
Electrical Supply." Baton Rouge; March 1 8 , 1 9 8 7 .

Paul, Bill. "Power-Supply Forecasts Grow Pessimistic," T H E  W A L L  STREET 
JOURNAL. New York, October 1 2 , 1 9 8 8 .

Plummer, James. "Emerging Competition in Electricity," F O R U M  F O R  APPLIED 
R ES EA RC H  A N D  PUBLIC POLICY. Knoxville, TN; Winter, 1 9 8 7 .

Smartt, Lucien E. "Electric Utility Executives' Forum Introduction," PUBLIC UTILITIES 
FORTNIGHTLY. Arlington, VA; June 9 , 1 9 8 8 .

Smith, Vernon L. "Electric Power Deregulation: Background and Prospects,"
C O N T E M P O R A R Y  POLICY ISSUES. Long Beach, CA.; July 1 9 8 8 .

Stalon, Charles and H. J. H. Lock Reinier. "Federal Responses To Changes In The 
Electricity Industry," F O R U M  F O R  APPLIED R E S E A R C H  A N D  PUBLIC 
POLICY. Knoxville, TN; Winter, 1 9 8 6 .

U. S. Department of Energy - Energy Information Administration. ELECTRIC P O W E R  
ANNUAL, 1 9 8 6 . Washington, D.C. (DOE/EIA - 0 3 4 8 (8 6 ).

Electricitt (Con’t)
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Wellinghoff, Jan B. "The Forgotten Factor in Least Cost Utility Planning: Cost 
Recovery," PUBLIC UTILITIES FORTNIGHTLY. Arlington, VA; March 3 1 , 
1 9 8 8 ; p. 9  and following.

E te jg iiy  (Con’t)
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S J R  26

A M E N D M E N T  by M. Davis

L in e  13, Add:

W H E R E A S  The M a r c h  24, 1989 oil spill d i s a s t e r  in Pri nc e 
W i l l i a m  S o u n d  has u n d e r s c o r e d  the ne e d for im p ro v ed  t a n k e r  
safety, in cl u di n g oil spill p r e v e n t i o n  and sp ill r e s p o n s e  
t e ch n ol o gy ;  and
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O o m i i I o m i i .  I l i i u n i l o r l ,  N o f lh tuM  Aiuhtin i j j i1

S e n a t o r  R i c k  U e h l i n g
y

M E M O R A N D U M

Co-(.'lialrniun, S m ile  FinuniT (d m  mil lee Inlermiliouul Trade & Tourism Commillee Slule Affairs Committee
To: R e p r e s e n t a t i v e  C ur t  M e n a r d  

^/Representative C l i f f  D a vi d s o n  
CoTChairmen , H o u s e  R e s o u r c e s  C o m m i t t e e

From: / y s e n a t o r  R i c k  U e h l i n g
' /\\'Po-Chairman, S e n a t e  F i n a nc e  C o m m i t t e e

Subject: S J R  28, r e l a t i n g  to  oil a n d  g as  exploratio n,
d e v e l o p m e n t  a nd p r o d u c t i o n  w i t h i n  t h e  A r c t i c  
N a t i o n a l  W i l d l i f e  R e f u g e

Date: M a r c h  6, 1989

I w o u l d  a p p r e c i a t e  y o u r  s c h e d u l i n g  S J R  28 for a h e a r i n g  b ef or e  
th e H o u s e  R e s o u r c e s  C o m m i t t e e  at t he  e a r l i e s t  p o s s i b l e  time.

S e n a t e  J o i n t  R e s o l u t i o n  28 w i l l  r e a f f i r m  t he A l a s k a  
L e g i s l a t u r e ' s  s t r o n g  s u p p o r t  of P r e s i d e n t  B u s h ' s  i n t e n t i o n  to 
s ee  A N W R ' s  C o a s t a l  P l a i n  o p e n e d  to oil a n d  g as activity.

D i s c o v e r y  of oil c o u l d  m e a n  a t r e m e n d o u s  b o o s t  to the A l a s k a  
economy. E v e n  t h e  p r e - l e a s e  a n d  e x p l o r a t i o n  a c t i v i t y  w o u l d  
g e n e r a t e  r e v e n u e  for t h e  s t a t e  a n d  j o b s  a nd  e c o n o m i c  a c t i v i t y  for 
A l a s k a  w o r k e r s  a nd bu sin e ss es .

D a n g e r o u s l y  h i g h  U.S. oil i mp o rt  l e ve l s m a n d a t e  an a g g r e s s i v e  
d o m e s t i c  e x p l o r a t i o n  policy. A N W R ' s  C o a s t a l  P l a i n  is w i d e l y  
r e g a r d e d  as A m e r i c a ' s  b e s t  c h a n c e  to fi nd  v e r y  la r ge  q u a n t i t i e s  
of c r u d e  oilc

T h e  U.S. D e p a r t m e n t  of  t h e  I n t e r i o r  c o n d u c t e d  one of t h e  m o s t  
r i g o r o u s  s e r i e s  of  e n v i r o n m e n t a l  s t u d i e s  on t h e  C o a s t a l  Pl a in  a nd 
d e t e r m i n e d  t h a t  oil a nd  g as  a c t i v i t y  w o u l d  n o t  s i g n i f i c a n t l y  
i m p a c t  t h e  w. I dl i fe  p o p u l a t i o n s  of t h e  area.

I h a v e  e n c l o s e d  b a c k u p  m a t e r i a l  for y o u r  c o m m i t t e e  files.

R U / m a

a t t a c h m e n t s

P.O. B O X  V . J l ' N E A C ,  A K  9981 I (907) 465-4821 • 31II  ST . #515. A N C H O R A G E , A K  <>9503 1907) 561-7613



At ta c hm en ts :

A. R e f e r e n c e  M a p  of N o r t h e r n  A l a s k a
(Source: Co as t a l Plai n R e s o u r c e  Assessment)

B. S u m m a r y  of U.S. D e pa r tm e nt  of t h e  I n t e r i o r  R e p o r t  and
R e c o m m e n d a t i o n  to the C o ng r e s s / F i n a l  E n v i r o n m e n t a l  
I m p a c t  S t a t e m e n t

C. T e x t  of  R e m a r k s  b y  the P r e s i d e n t  at Anchorag e,  
F e b r u a r y  22, 1989

D. E x c e r p t  f r om  P r e s id e nt  B ush's  A d d r e s s  to Congress, 
F e b r u a r y  9, 1989
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n a t io n a l  p e t r o l e u mRESERVE IN ALASKA (NPRA)

^  a r c t i c  
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CIRCLEa r c t i cFigure 1-1.—Index map ol northern Alaska showing location of 1002 area in relation to the Arctic National Wildlife Reluge (Arctic Refuge), the National Petroleum Reserve in Alaska (NPRA). and Prudhoe Bay. Four highest peaks in the Brooks Range: C. Ml. Chamberlin: I, Mt. Isto: H, Ml. Hubley: M. Mt. Micholson.2 ARCTIC REFUGE RESOURCE ASSESSMENT



SUMMARY
ARCTIC NAT IONAL W ILDLIFE REFUGE, ALASKA , COASTAL PLA IN RESOURCE ASSESSMENT 
R epo rt and R e com m en d a tio n to  th e C o n g re s s /F in a l L e g is la t iv e E n v iro nm e n ta l Im p a c t S ta tem en tA P R I L  1987Prepared by the U.S. Fish and Wildlife Service, In cooperation with the U S Geological Survey and the Bureau of Land Management, Department u 11 Interior, Washington, D.C. 20240,TYPE OF ACTIONRecommendation for legislative action concerning luture management ol the 1.5 milllon-acro coastal plain ol tho 19-million-acre Arctic National Wildlifo Rolugc (referred to herein as the '1002 area'), located in northeastern Alaska,DESCRIPTION OF THE PROPOSED ACTIONThe Secretary of the Into'1'''’ recommends to the Congress of tho United Slates it It enact legislation directing the Secretary to conduct an orderly oil and gas leasing program for tho 1002 area at such pace and in such circumstances as he determines will avoid unnecessary adverse ellect on the environment.The 1002 area is the Nation's best single opportunity to Increase significantly domestic oil production, it is rated by geologists as the most outstanding petroleum exploration target in the onshore United Slates. Data from nearby wells in the Prudhoe Bay area and in the Canadian Beaufort Sea and Mackenzie Delta, combined with promising seismic data gathered on the 1002 area, indicate extensions of producing trends and other geologic condilions exceptionally favorable for discovery of one or more supergiant fields (larger than 500 million barrels).There is a 19-percent chance that economically recoverable oil occurs on the 1002 area. Tho average of all estimates ol conditional economically recoverable oil resources (the “mean") Is 3.2 billion barrels. Based or. this estimate, 1002 area production by the year 2005 could provide 4 percent of total U.S. demand; provide 8 percent of U.S. production (about 660,000 barrels/day); and reduce imports by nearly 9 percent. This production could provide net national economic benefits of $79.4 billion, including Federal revenues ol $38.0 billion.ENVIRONMENTAL EFFECTSPotential impacts were assessed (or exploration, development drilling, and production. Impacts predicted for exp'tralion and development drilling were minor or n ;gligible on all wildlife resources on the 1002 area. Productic/i of oil is expected to directly alfect only 12,650 acres or 0.8 percent o( the 1002 area. Consequences on species such as brown bears, snow goese, wo' 'S, moose, and the Central Arctic caribou herd are expev. jd to be negligible, minor, or moderate.Potential major effects on wildlife from production are limited to the Porcupine caribou herd and reintroduced muskoxen. 'Major biological effects' were defined as: ’widespread, long-term change In habitat availability or qu’ fity which would likely modify natural abundance or distribution ol species. Modification will persist at least as long as modifying influences exist."

Tho Porcuplno caribou hord has shown some preference for calving on the 1002 area including the upper Jago River area (84,000 acres or 5.4 percent ol tho 1002 area). A potential consequence would bo dlsplacemer of portions of tho herd seeking to calve In the upper Jago River aren-the case only II the area were the silo of a major producing oil field. It is unlikely, though possible, that Sv. h displacement would result in any appreciable decline in herd size.The potential effects of oil and gas activities on the area's muskoxen are unknown, although biologists predict that major effects could be: (1) substantial displacementfrom currently used habitat and (2) a slowing of the hc-rd's growth rate, as distinguished from a diminution In herd size.Potential effects on Native subsistence (all into two categories: the villago of Kaktovik and villages outside the 1002 area, In the case of Kaktovik, a major restriction of subsistence activities could occur. This would likely result Irom the physical changes proximate to Kaktovik which could interfere with traditional activities. Subsistence effects on villages outside the 1002 area, Including those in Canada, are expected to be minimal.ALTERNATIVES TO THE PROPOSED ACTIONAlternatives for the Congress that were discussed in the report and legislative environmental impact statement include: (1) Authorize leasing limited to a part ot the 1002 area based on environmental considerations (Alternative B); (2) authorize further exploration only, including exploratory drilling (Alternative C); (3) continue current refuge status with no further oil and gas activity allowed (Alternative D); and (4) designate the area as wilderness (Alternative E). For purposes of environmental impact statement analysis, Alternative D is considered the "no action" alternative.CONTACTS Noreen Clough 202-343-4313Division of Refuges U.S. Fish and Wildlife Service 18th and C Street, NW Washington, D.C. 20240Oswald Girard 703-648-4428Deputy Assistant Director tor Engineeripg Geology 
U.S. Geological Survey M.S. 109 12201 Sunrise Valley Drive Reston, Virginia 22092Robert Schrott 202-653-2263Division of Geology and Mineral Resources Bureau of Land Management 18th and C Streets, NW Washington, D.C. 20240
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in some cases, the gu lls <ir.c . 'c c y v j o f l o .if jn cu » l. Hold the prorntse o l oil ana 
gas rese rves which can make our Nation m cro ser.u'O and less dependen t on fore ign 
oil. W hen those w ith tne moat p 'o ^ 's e  can bo tapped safe ly, as w iih m uch o l tho 
A laska Nationa l W ild life Refugo, we shou ld p roceed But we m ust use cau tion and we 
must rospec t tho environm en t. ’

So ton igh t I am ca lling for the inde fin ite postponem en t o l th ree lease 6alor> w i.icn 
havo ra ised troub ling gu o s tio n c— tw o o il tho ccn s t o l Califo rn ia . dnd one w h ich cou ld 
threa ten tho Everg lades In Florida.

A c tion on thc86 threo lease sa les will awa it the conc lus ions of a spec ia l task lo rce 
aet up to meacuro the po ten tia l I or env ironm en ta l damage.

I am directing the A tto rney Genera l and tho Adm in is tra to r of tho Environm en ta l 
P ro tec tion Agency to use every too l at the ir d isposa l to speed and toughen tho 
en fo rcom en t o f our laws against tox ic w aste dumpers. I w an t fastor c leanups and 
tougher en fo rcem en t o f pena lties aga ins t po llu te rs .

in add ition to caring for our fu tu re , we must earn fo r tho se around us. A decen t 
soc ie ty shows com pass ion for the young, the e lderly, tho vu lne rab le , and the poor.

Our firs t ob liga tion Is to tho m os t vu ln e ra b le -- in fa n t3 , pi. or m othe rs , ch ild ren liv ing 
in pove rty— and my proposed budge t recogn izes this. I ask fo r lull funding o f m ed ic ­
a id— an increase o l over S3 b illio n — and an expans ion o f the prog ram to inc lude 
cove rage of pregnan t w om en who ore near tho pove rty line.

I be lieve we shou ld he lp work ing fam ilies cope w ith the bu rden of ch ild care.

Our he lp shou ld be a im ed at those who need It m os t— low -in com e fam ilies w ith 
young ch ild ren . I suppo rt a new ch ild care tax c red it tha t w ill a im our e ffo rts a t oxactly 
those fam ilie s— w ithou t d isc rim ina ting aga ins t m o the rs who choose to stay at home.

Now , I know the re are com pe ting proposa ls . 3 u i rem em be r this; Tho overw he lm ing 
majo rity o f all p reschoo l ch ild care Is now prov ided by re la tives and ne ighbors , chu rch ­
es. and comm un ity g ro u p s Fam ilies w ho choo se these op tions shou ld rem a in elig ib le 
fo r help. Parents shou ld nave cho ice .

And for those ch ild ren who are unwan ted or abused, o r w nose pa ren ts are 
deceased , we shou ld encou rage adop tion . I p ropose to re -enac t the tax deduc tion for 
adop tion expenses, and to doub le It to S3.00C. Le i us m ake It easie r for those kids who 
have pa ren ts who love them .

W e have a mora l con tra c t w ith our sen ior c itizens . In th is budge t. Socia l Security Is 
fully funded , inc lud ing a full cos t-o f-llv ing ad ju s tm en t W e m us t rionor our con trac t.

W e must care abou t those in “ the shadow s of life ," and I, like many Am ericans , 
am deep ly troub led by the p ligh t o f tho hom e less . The causes of hom e lossness are 
many, the h is to ry Is long , bu t the m ora l Im pe ra tive to act la clear.

T hanks to the Jeep well of gene ros ity in th is grea t land , m any organ iza tions 
a lready con tribu te . But we In G ove rnm en t canno t stand on the side lines. In m y budget. 
I ask for g rea te r suppo rt fo r em e rgency food and she lte r, fo r hea lth se rv ices and 
m easu res to p reven t subs tance abuse , and fo r c lin ics (or the m en ta lly ill— and I
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A  N e i g h b o u r ’ s  V i e w  o f  A N W R
by William Op/ten 
Anifiani Deputy Minuter 
Yukon Executive Council Office

)

The debate over I he future rlaluv of the AlnkiNational Wildlife Refuge hai been raging rinre the Secretary of ihc Inlctinr'a rnommrmljlinn that the entire area lie open It. nil and gat erplo- ralion and development. Seme hare called Ihit debate the environmental iuuc of the 1980'* for the United Slates.Ilisiltoan itiuelhil it clearly impor­tant to Canada, and particularly to the Yukon Territory. When word of Ihe ANWR proposals reached Yukonera there was an immediate and profound reaction. What was a> stake was the future well being of the Porcupine Cari­bou Herd; an international resource of peat importance both in ill own right and asa source of economic and cultural aritlennnre to our native people,The Yukon Territorial Oovetnmenl quickly joined farces with Ihe federal government, the government of the Northwest Territories and native groups in order toinvestigale Ihe proposals and to lobhy against them. It became clear early in Iheeffott that the proponentsof ANWR development were ignoring the significance of Ihe area to Ihe Porcupine Caribou Herd and that they held little sympathy for the Canadian users of this resource. Furlhctmorc, a technical re­view of Ihe Interior department's pro- pciali uncovered inaccuracies, unsub­stantial conclusions and comparisons of Impacts on other resources that could

limply nnt be made. Tor eaample a comparison of the Central Atdic Herd to the Porcupine Caribou Herd ignored Ihe difference in the sire of the two herds, ignoicd differences in critical habitat needs and ignored important differences in mipalinn patterns.Led by the Yukon government, Can­ada began to actively challenge Ihe United States proposal to open ANWR to drilling. Representatives of the Yu­kon Government appeared at hearings in Washington and native groups were invited to Congressional and Senate meetings on Ihe iisue. The Canadian Porcupine Caribou Management Com­mittee also lobbied effectively in the United States against the proposal In November of IM7 the Canadian Gov­ernment formally responded to Ihe Final Legislative Environmental Impact Statement. In conjunction with these comments a high quality magarine was prnduced.Tilled'TbeCaribouAreOur Lives", the publication clearly draws the links between Ihe Caribou and the na­tive people of the Northern Yukon. It points out forcefully that the Caribou arc not simply an economic resource to our people hut in fad represent in many ways their reasons for living.The Canadian position with respect to ANWR is based upon the lack of knowledge how the caribou of the Por­cupine hcrdwill read tneatcr.sivc devel­

opment in their critical calving and post calving areas. Displacement ol the herd from traditional use areas could result in increased caif mortality which may irre­versibly upset Ihe growth balance of Ihe herd. Ofequilconcern iilhal the migra­tion patterns of Ihe herd may lie drasti­cally altered. A shift in movement pat­terns of even fifty miles could mean estremc hardship lor the people of Old Crow.Canada's positionaltorcfledt an un­derlying concern with Ihe cumulative effects of North Slope development and howlittleworkhas been done in assess­ing the implications of all the proposed on and offshore developments in Ihc area. One cannot assess the 1002 lands simply on the basis rtf ihe nnshnte pro­posals. Activity in the Sale 97 and Sale 55 offshore areas will affect the coastal areas of ANWR. Taken together, adiv- ily in both onshore and offshore lease areas will have a much hroadcr impad than any one proposal. Canada feels strongly that inadequate attention has been paid tothe cumulative assessment of all csplonlion and development sce­narios.The United Stales administration's view of Canada's opposition to the ANWR proposal h js been one of quiet outrage at times. Some in the United Stntcsconsidcr ANWR a domestic issue and that Canada's opposition Isu mt ausm euBuc Arr/uns journal

grounded in met dcilte to make Canadian energy retourer* 
moir attractive to the United Slate* Tliey point lo out own 
retold of oil and gas development in the Arclic and cry foul 
In facl. Canada and the Yukon do not oppme retpontiblc 

oil and gn development at long at it it done with due regard 
for critical environmental, socio economic, and cultural val­

F. R obe rt -s CorwlnicllonMAnaqpmyni 
1 I I  Aictlc/Sub Arcbc Devgo 
■Mil Irlf lb CrvHopnvonl 
riull^aS'lT r*i0(«l Injpftlion

U G i l w  p,,n nfl
ues.
The Beaufort Sea will be developed and ha* the potential 

to rank at one of the world* large*! oil Held*. Itidcvelopmenl 
however will be managed under strict environmental and 
*ocio-economic condition* which will reflect the interest* of 
the people of Northern Canada.
Already, steps have been taken to protect critical wildlife 

habitat and environmental feature* along Canada'* north

= a s s a c .  siiugunj
DKmiK mt '.let marrow Environmental

J.ns ARCTIC RI.VI) SUITE 20l ANCHORAGE, AK wm 
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ilope. North Yukoo National Paik, Canada'* newejt, wu 
recently carved out of the northweat corner of the territory. 
Abutting the ANWR land* in Alaska, the park provide! 
maximum protection for critical caribou habitat and ensures 
(hat no development will take place. Also, Hcrschel Island, an 
important biological and environmental feature of lignifr- 
cance to Ihe Inuvialuit, was designated aj a territorial park.
The real of the North Slope wu included in Ihe Inuvialuit 

land claim* settlement. Development in this area can occur 
but only under strict conditions and only after an extensive

— Weynr O Mabry 
OpoMliQn% Mjnjgpt

AI a sIca TeIe c o m , live.

review process.
Argument* that Canada hai drilled numerous oil wells in 

important caribou habitat are fallacious, f n the late I960'* and 
early 1970 s a number of wells were drilled in the north central
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Yukon. None of these wells was within important caribou range and all were abandoned.Based on the inaccuracies, lack of
data, clouding of the issues and the lack of attention paid to transboun­dary concerns in the United State's proposals, Canada and the Yukon

Since 1969, CH2M HIT.I, has played an active role in Alaska's dramatic development. CH2M HILL engineers have served as consultants to clients in the public and private sectors, serving Alaskals special needs in a wide range of projec.s and services. We are proud to be a pait of this continuing story of growth and achievement.
C O N S U L T I N G  T O  G O V E R N M E N T  A N D  INDUSTRY.

Structural &, Civil Engineering 
Mechanical &, Electrical 
Engineering 

Hazardous &, Solid Wastes 
Industrial Processes 
Planning &, Economics

Water &  Wastewater 
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Water Resources 
Corrosion
Construction Management 
Environmental Sciences

de rm li TawersNarttn •» 255dO enalrS f:r8ttrF la a r «*■ Anchorage; A K 9950X  
f Phane(907J27S-2551t  -  Jele/ax(907J27T 973S

continue to believe that wilderness desig­nation is the only way to adequately protca the Porcupine Caribou Herd and other transboundary species. To this point we have received no comfort that the herd can be, or will be, protected from the effects of development.The ANWR debate will continue into the next congress. American opponents to the development will renew their efforts to protect the region and its shared resources. Canada and the Yukon will be there as well. We will continue our efforts to ensure that the Porcupine Caribou Herd, and the people who depend upon it, will be pro­tected. -APAJ

In the next issue we will feature the issues 
that surround ANWR from an American 
perspective. The authors will be Norman 
Corsuch, Visiting Associate Professor of 
Law Science and Public Administration 
and former Attorney General o f the State 
o f Alaska, Dr. Vicky Borrego, Assistant 
Professor o f Management and Dr. Al 
Borrego, Associate Professor o f Public Ad­
ministration.

A l a s k a ’s  l a r g e s t  l o c a l l y - o w n e d  a c c o u n t i n g  f i r m .
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S T E V E  ca w  P E RS Q V C B ' I O

S  T A T K O P  A  L A S  IC Aarri cc  cr the q o v e a n o o  • j  U ,1 K A I!
F e b r u a r y  2 4 ,  1989

The Ho no ra bl e Sa m  Cotten 
Sp eaker of the House 
A l as k a State L e g is l at ur e  
P.O. Box V 
Juneau, AK 99811

Dear Mr. Speaker:

Under the a u t h o r i t y  of art. Ill, sec. 1 8 ,  of the Alaska 
Constitu ti o n,  I am  tr a ns m i t t i n g  a r e s o l u t i o n  r eq ue s t i n g  the 
S e c r e t a r y  of the U n it e d States D e p a r t m e n t  of the In te rior to 
p r o h ib i t e x p l o r a t o r y  d r i l li n g on the N o r t h  A l e u t i a n  Bas in 
O ut er  C o n t i n e n t a l  S h el f  and to defer  any n e a r - t e r m  sales, 
and r e qu e s t i n g  that C o n g re s s p r o h i b i t  the e x p e n d i t u r e  of 
funds for le asing or p e r m i t t i n g  d r i l l i n g  or other 
e x p l o r a t i o n  a c t i v i t y  in Bris t ol  Bay at this time.

The N o r t h  A l e u t i a n  B asin gener a ll y , and B r i s t o l  Bay 
specifically, r e p r e s e n t  one of the mo st  p r o d u c t i v e  areas in 
the w o r l d  for fi sh eries and other w i l d l i f e  resources. The 
United States D e p a r t m e n t  of the I n t e r i o r’s Oute r C o n t i n e n t a l  
Shelf Lease Sale 92 m a d e  c e r t a i n  land in this area a v a i l a b l e  
to the oil c o m p a n i e s  for exp l or a ti o n,  e v e n  t h ou g h the area 
has r e l a t i v e l y  low h y d r o c a r b o n  p o t e n t i a l  and the 
e n v i r o n m e n t a l  i m pa ct  s t a t e m e n t  for the sale i n d i c a t e d  that 
there c o ul d  be severe a d v e r s e  e f f e c t s  on B r i s t o l  Bay's 
fi sh eries and o t he r r e s o ur c es  as a r e s u l t  of oil and gas 
d e v e lo p me nt .  I b e l i e v e  that t ho s e res ources, and their 
c o n t r i b u t i o n  to the state 's  economy, s i m p l y  c a n n o t  be put at 
risk by s u b j e c t i n g  the are a to oil and gas e x p l o r a t i o n  and 
d e v e l o p m e n t .

Pa ss a ge  of this r e s o l u t i o n  as an e x p r e s s i o n  of the w i l l  of 
the p e o p l e  of A l a s k a  w o u l d  p r o v i d e  the A d m i n i s t r a t i o n  wi th  a 
s i g n i f i c a n t  tool in w o r k i n g  to s a f e g u a r d  and p r o t e c t  the 
fi sh er ies and w i l d l i f e  r e s o u rc e s of B r i s t o l  B ay  and their 
s i g n i f i c a n t  c o n t r i b u t i o n  to the A l a s k a n  economy. It is 
i m p e r a t i v e  that the p e o p l e  of  Ala sk a,  s p e a k i n g  w i t h  one 
voice t h r o u g h  the legisl at ure, m a k e  c l e a r  their o p p o s i t i o n



------
T h e  H o n o r a b l e  5 a m C o t t e n P a g e  2
t o  o i l  a n d  g a s  e x p l o r a t i o n  a n d  d e v e l o p m e n t  o f  t h e  N o r t h  A l e u t i a n  B a s i n .  A t  t h e  s a m e  t i m e ,  a s  n o t e d  i n  t h e  r e s o l u t i o n ,  A l a s k a  w o u l d  r e m a i n  o n  r e c o r d  a s  f u l l y  s u p ­p o r t i n g  t h e  p u d e n t  a n d  o r d e r l y  d e v e l o p m e n t  o f  t h e  s t a t e ' s  O u t e r  C o n t i n ' . n t a l  S h e l f  o i l  a n d  g a s  r e s o u r c e s  i n  a n  e n v i r o n m e n t a l l y  a c c e p t a b l e  m a n n e r  i n  o t h e r  a r e a s  o f  t h e  s t a t e .  I  u r g e  y o u r  p r o m p t  o n  t h i sm e a s u r e .
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C O W P E R  ASKS BUSH FOR BRISTOL BAY OIL D E V E L O P M E N T  DELAY 

WASHINGTON, D . C . — Gov. Steve C o wp er  has asked 

P r e s i d e n t  G e o r ge  Bush to delay oil ex p lo r a t i o n  in Bristol 

Bay, at least long e no u gh  to study the en v ir o n m e n t a l  

im pacts of an oil spill in the fi sh e r i e s - r i c h  area.

The G o v e r n o r  this week asked Bush to in clude 

B ri st ol  Bay wi th  three u pcoming  oil lease sales off 

F l o r i d a  and C a l i f o r n i a  in a federal r e v i e w  of the 

e n v i r o n m e n t a l  ef fects of off -shore oil deve lo pm ent.

" . . .  Since qu es ti on s of both e n v i r o n m e n t a l  and 

o c e a n  re s o ur c es  impacts are at the heart of our co nc er n  

for Br istol Bay, we r e s p e c t f u l l y  r e q ue s t that 

c o n s i d e r a t i o n  of the impacts of e x p l o r a t i o n  in the area of 

L ea s e Sale 92, the N o r t h e r n  A l e u t i a n  Basin, be a dd e d to 

the sc ope of the revi e w team," Cowp er  told Bush in a 

M o n d a y  letter.

"In m a k i n g  this re quest we are awa re that Bristol 

Bay is d i s t i n g u i s h a b l e  from the other three OCS areas in 

that a lease sale al re ady 's o cc ur red," C owper said. 

" Ne v er th el ess, we be li ev e the ec on om ic and b i o l o g i c a l  

r e a s o n s  for p o s t p o n i n g  exploration, while we answer  

r e m a i n i n g  questions, are as c o m p e l l i n g  as a n y w h er e  else in 

the c ou n tr y ."

- M O R E -
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At issue is Bush's ple dg e du ri ng a Feb. 9 address 

to the n a t i o n  to halt the Cali fo r n ia  and Florida sales.

The Pr e si d en t ap p oi n te d  a r e v ie w  team to study the sales 

com po s ed  of the Nati on a l A c ad e my  of Sciences, the Offic e 

and M a n a g e m e n t  and Budget, the En vi ron m en t al  P ro t ec t io n  

A g e n c y  and the de p ar t m e n t s  of Interior and Energy.

At C o w p e r 's request, a U.S. House budget bill now 

m a k i n g  its w a y  through Congress includes language to 

in cl ud e B r i st o l Bay in the review. C ow p er  also is asking 

C on gr ess not to a p pr o p r i a t e  m on e y for Bristol Bay 

e x p l o r a t i o n  this year.

C o w p e r  told the Pr e sident  the risks of a spill in 

Br istol Bay o u t w e i g h  the benefit s of the r e l a t i v e l y  small 

a mo un t  of oil b e l i e v e d  present there. The yea rl y v a l u e  of 

the Bri st o l Bay fi sh e r y exceeds SI b i l l i o n  and em ploys 

10, 000 people.

T he  f e de r al  De p ar t m e n t  of Inte ri or  has d e t e r m i n e d  

the p r o b a b i l i t y  of a spill there of at least 1,000 barrels 

ove r the life of d e v e l o p m e n t  at 52-57 percent. At the same 

time, Br istol Bay ranks 14 of 18 outer c o n t i n e n t a l  shelf 

l e a s in g  areas in terms of net eco n om i c value.

C o w p e r  joined wi t h his two im mediate p r e d e c e s s o r s  

in o p p o s i n g  oil d e v e l o p m e n t  in Bristol Bay, w h ic h is the 

o n l y  such sale o p p o s e d  by the Cow pe r  ad mi n is tr a ti o n.

The G o v e r n o r  p r a i s e d  Bush 's suppo rt  for 

d e v e l o p m e n t  of the Ar ctic N a t i on a l W i l d l i f e  R e f u g e  and 

said A l a s k a  "ful l y s uppor ts  the prudent and o r d e r l y  

d e v e l o p m e n t  of the state's outer c o n ti n en t al  shelf in an 

e n v i r o n m e n t a l l y  a c c e p t a b l e  manner.

-MORE-



3-3~3-3 No. 89-40 M a rc h  1, 1989

"In Bristol Bay however, we look for your 

c o n s i d e r a t i o n  of d e f e r r i n g  e x p l o r a t i o n  in ord er to p r o te c t 

its e xc eptiona l commercial, s u bs i s t e n c e  and es thetic fish 

and wi l dl i fe  values," Cowper said.

-30-



S t a t e  o r  A l a s k aa r r i C C  a*' T -  C j O v C D ' i g q  J  u  x  e  a  l '
February 27, 1989

The Honorable George Bush 
The President 
The White House 
Washington, DC 20500

Mr. President:

Thank you for the opportunity last week, on your stopover 
in Anchorage, to speak with you on some issues of concern to 
Alaska. As you know, we are very encouraged with your 
stance to promote the opening of the Arctic National 
Wildlife Refuge (ANWR) to responsible oil and gas leasing. 
The coastal plain of ANWR offers a prospect of substantial 
oil and gas recovery under adaptable environmental 
conditions.

On a related issue, I was heartened by your announcement 
that you have directed Secretary of the Interior Manuel 
Lujan to set up a task force to examine the environmental 
impact of proposed outer continental shelf (OCS) lease sales 
in three areas off the coasts of California and Florida. As 
you know, Alaska, too, has been seeking to postpone oil and
gas exploration in the OCS, off Bristol Bay, an area we
believe to be of far greater value for its fish and wildlife 
than for its hydrocarbon potential.

It is our understanding that \ administration is in the
process of focusing and shap* -he task force's scope of
review, and is evaluating w -jr it will limit the task
force's attention to the t' geographic areas highlighted
in your speech. Since the ip has been expanded to
include the Environmental jction Agency and possibly tne
National Oceanic and Atmos Lc Administration, and since 
questions of both environim I and ocean resources impacts
are at the heart of our con . for Bristol Bay, we
respectfully request that co leraticn of the impacts of
exploration in the area of Le. Sale 92, the Northern
Aleutian Basin, be added to the scope of the review team.

In making this request we are aware that Bristol Bay is 
distinguishable from the other three OCS areas in that a 
lease sale already has occurred. Nevertheless, we believe 
the economic and biological reasons for postponing 
exploration, while we answer remaining questions, are as 
compelling as anywhere else in the country. As further 
elaboration on the risks at stake in Bristol Bay, I have
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enclosed a copy of an issue paper which was provided to your 
transition team in January.

Alaska remains responsive to the nation'3 need to decrease 
its dependence on foreign oil, as evidenced by our efforts 
to open the coastal plain of ANWR, and fully supports the 
prudent and orderly development of the state's outer 
continental shelf in an environmentally acceptable manner.
In Bristol Bay, however, we look for your consideration of 
deferring exploration in order to protect its exceptional 
commercial, subsistence, and esthetic fish and wildlife 
values.

Thank you for your consideration of this important matter.

Enclosure

cc/enc: Richard G. Darman, Office of Management and Budget
James D. Watkins, Department of Energy 
Manuel Lujan, Jr., Department of the Interior 
Robert A. Mosbacher, Department of Commerce 
William K. Reilly, Environmental Protection Agency 
The Honorable Ted Stevens 
The Honorable Frank Murkowski 
The Honorable Don Young
Philip M. Smith, National Academy of Sciences



BRISTOL BAY OIL AND GAS LEASE SALE

ISSUE:

Should the Department of the Interior postpone exploration 
and development of Oil and Gas Leases in Bristol Bay (Sale 
92) ?

SUMMARY OF STATE POSITION:

The State of Alaska supports delay of oil and gas 
exploration in Bristol Bay because of the low hydrocarbon 
potential and extremely high fish and wildlife values.

BACKGROUND:

With the exception of Sale 92, the State of Alaska has 
strongly supported the federal OCS leasing program off 
Alaska. In 1985, the Governor of Alaska recommended to the 
Secretary of the Interior under Section 19 of the Outer 
Continental Shelf Lands Act (OCSLA) that Sale 92 be 
poscponed for ten years. The Secretary rejected this 
recommendation and conducted the lease sale. The courts 
injoined the Secretary from opening the bids received from 
the sale. In November, 1988, the Ninth Circuit Court of 
Appeals lifted the injunction. The Secretary of the 
Interior opened and awarded the bids soon thereafter. 
Exploration on some tracts could begin in 1989.
The State is appealing this decision to the Supreme Court.

DISCUSSION OF STATE POSITION:

The State of Alaska supports a postponement of exploration 
and development in this area because of the 1) the region's 
unequalled fish and wildlife values, 2) its low oil and gas 
potential, and 3) the reasonable expectation that risks will 
be significantly reduced by deferring activities.

Fish and Wildlife Values

0 The fisheries of the sale area are among the most 
prodcutive in the world according to the Sale 92 EIS.
First wholesale value can exceed one billion dollars 
annually and employs 10,000 people.

0 According to the National Marine Fisheries Service, Alaska 
Region the area is the single most important region of the 
U.S. Outer Continental Shelf for the conservation of 
marine mammals and endangered species and protection and 
management of fishery resources.



O i l  and Gas B e n e f i t s
0 The Department of the Interior estimates that the

potential economic benefits of the North Aleutain Basin 
hydrocarbon resources are among the lowest of ail the 
Nation's OCS planning areas.

0 In 1985, the Department of the Interior ranked it 14 out 
of the Nation's 18 OCS planning areas in terms of the net 
economic value of recoverable hydrocarbon resources.

Risks of Exploration and Development

° 52- 57% probability that one or more spills exceeding
1,000 i. -rels of oil will occur over the productive life 
of the leases, according to Sale 92 EIS.

0 EIS projects major effects to the red king crab
population a3 well as less serious impacts to tanner 
crab, salmon, herring and groundfis1' We estimate the 
discounted gross economic loss baseu on first wholesale 
values to be approximately 563.6 million dollars.

0 The Department of the Interior has found that mechanical 
recovery of spilled oil at sea becomes ineffective 
between sea states three and four. In the Sale 92 area, 
sea states of three or greater occur from 68 to 94 
percent of the time.

Deferral will Reduce Risks

0 Deferral will enable important environmental information 
to be obtained.

0 Deferral will allow imporvements in open-ocean oilspill 
cleanup capabilities.

0 Deferral will allow the industry to obtain additional
operating experience in other less sensitive areas of the 
Bering Sea.



Coastal Resource Service Area P . O .  B o x  8 4 9 .  D i ll in g h a m , A la s k a  9 9 5 7 6  (907) 8 4 2 -2 6 6 6 -8 4 2 -2 6 6 7
March 8.1989
Representive George Jacko 
Alaska State Legislature 
P.O. Box V (MS 3100) 
Juneau. Alaska 99811

Dear Representative Jacko:
The Bristol Bay CRSA Board would like to thank you fo r your efforts to defeat the Kodiak 
annexation Although HJR 23 did not pass, it has helped alert other legislators of the 
need to enact legislative changes to the process for annexation and borough formation 
in rural Alaska. With all the controversy over political boundaries these last two 
months, we only recently have had a chance to track other pending legislation 
important to the region and, therefore, would like to take this opportunity to apprise 
you of the CRSA Board's views on several key bills.
As yc j  are probably aware, Govornor Cowper and Senator Zharoff have introduced 
joint resolutions to delay any post-lease sale 92 activity in Bristol Bay. The Bristol Bay 
CRSA Board and the region have consistently advocated a delay of oil and gas 
exploration and development because of the major data gaps in biological information 
and the technological deficiencies for containing oil spills in conditions similar to 
Bristol Bay. In fact, the CRSA Board, among others, were co-plaintiffs in the state s 
lawsuit to block lease sale 92. We realize it will take a strong message from the 
legislature to convince the Alaska congressional delegation of the need to support, or at 
least remain neutral on. Governor Cowper's efforts to lobby congress on the merits of 
deferring any exploration and development on the North Aleutian Basin. Since there 
will undoubtedly be some resistance in Juneau to this resolution, we ask that you do 
everything within your means to ensure it's passage. The CRSA Board also " imains 
committed to helping out with this effort and will do what we can by contacting other 
state and federal legislators as well as local organizations on this important issue. 
Enclosed is a copy of a resolution we introduced at the Bristol Bay Tribal Government 
Conference held last week which I understand was passed unanimously.
A bill that recently was brought to our attention is HB 99 relating to rents and royalties 
on state owned mining lands. We understand that several amendments have been 
proposed to HB 99 which may be acted on this week by the House Resources Committee. 
While mineral development has not been a major development issue in Bristol Bay to 
date, the region does possess several high potential areas and there has been increased 
exploration activity around the Iliamna Lake area. In addition, the Bristol Bay Area 
Plan includes approximately 13 million acres open to mineral entry and the coastal 
area by Togiak and selected beaches on the Alaska Peninsula identified as high 
potential areas for offshore mining For these reasons, the CRSA Board strongly
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recommends that HB 99 be amended to apply to offshore areas and, most importantly, 
include reclamation language
Offshore mining is more than just a potential use of tide and submerged lands which 
are owned by the state. I f  the purpose of 6(i) of the Alaska Statehood Act is to ensure 
the state receives sufficient rents and royalties from mining activities on state lands 
then it would seem only appropriate to include offshore mining areas within the state's 
jurisdiction. Additionally, the royalties from mining activities should be based on 
gross income, similar to that on oil and gas leases, which would provide a more 
equitable return to the state. In regard to reclamation, the CRSA Board feels it is 
extremely important that HB 99 address this issue given the significant environmental 
impacts of mining on water quality and other resource uses. The state's current 
reclamation program does not provide adequate statutory authority to the ADNR, ADFG 
and ADEC or the necessary coordination between these resource agencies to ensure 
sound reclamation practices are required and complied with. Because reclamation is 
such a complex and controversial issue, at a minimum, we feel HB 99 should mandate 
the ADNR, ADFG and ADEC to cooperatively develop comprehensive regulations on 
reclamation and specify a timeframe in which this is to be accomplished.
Your consideration of the CRSA Board s position on HB 99 is appreciated.
Sincerely,

Chairperson 
Bristol Bay CRSA Board
Enel



SUBMITTED BY: BRISTOL BAY COASTALRESQilRCEiERYICLAREA
Bristol Bay Tribal Governm ent Conference

RESOLUTION NO. 89 - _____
Deferral of Oil and Gas Drilling on the North Aleutian Basin (Bristol Bay)

WHEREAS: The North Aleutian Basin is one of the most biologically productive 
offshore and nearshore areas In the world; and

WHEREAS: The Bristol Bay salmon run is the largest In the world and thousands or 
people depend on this fishery fo r their livelihood, and is an equally 
important subsistence resource for the region's residents; and

WHEREAS: The hydrocarbon potential in the North Aleutian Basin is relatively low 
but the risks to the fisheries and other biological resources high given 
the ineffectiveness of oil spill clean up technology in high sea states such 
as found in the North Aleutian Basin; and

WHEREAS: The Bristol Bay region has consistently expressed its support for a delay 
of oil and gas exploration and development lo allow for additional 
biological studies and the time necessary to improve oil spill response 
technology; and

WHEREAS: Governor Cowper and Senator Zharoff have introduced to the Alaska
State Legislature joint resolutions requesting the Department of Interior 
to defer for a reasonable amount of time any drilling, exploration activity, 
or other development on the North Aleutian Basin.

NOW THEREFORE BE IT RESOLVED that the Bristol Bay Tribal Government Conference
delegates support a deferral o f any oil and gas activity in the North Aleutian 
Basin and request the Alaska Stale Legislature to act favorably and 
expediently on the resolutions introduced by Governor Cowper and Senator 
Zharoff.

SIGNED:____________________________________
Chairperson, Resolutions Committee, Bristol 
Bristol Bay Tribal Government Conference

CERTIFICATION:
I hereby certify that the foregoing is a Hill, true, and correct copy o f the resolution 
adopted by ihe delegates to the Bristol Bay Tribal Government Conference gathered on 
February Z7.28, and March 1 .1989 in Dillingham. Alaska.

Resolution 89 - wa$ (unamimously>idopted by a (voice or ro ll call vote 
of: Y e sJ^ r l. No______"Abstain _ _ _ _

SIGNED:__________
Secretary
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U N I T E D  F I S H E R M E N  O F  A L A S K A

211 4th Street, Suite 106 
Juneau, AK 99801 
907-586-2820

fu '• Member s u t  t h e House Resuu i ces Commi t t e e

/  a u have b e f o r e  you House J o i n t  Peso I u t  i on Number 3 2 t a r 
c o n s i d e r  at. i o n .

U n i t e d  F i s h e r m e n  o f  A l a s k a  s u p p o r t s  b o t h  t h i s  r e s o l u t i o n  and S e n a i e  
J o i n t  R e s o l u t i o n  Number 11.

I h e UFA Bo a r d  o f  D i r e c t o r s  has e x p r e s s e d  u n a n i mo u s o p p o s i t i o n  many 
t i m e s i n t h e p a s t  t o d r i l l i n g  i n t h e  B r i s t o l  Bay a r e a .  The f i s h e r i e s  
r e s o u r c e  t h e r e  i s one o f  t h e  l a r g e s t  i n t h e  w o r l d ?  i n c l u d i n g  P a c i f i c  
sa lmon o f  a l l  s p e c i e s ?  s e v e r a l  s p e c i e s  o f  c r a b ? her r i n g i  n a I i b u t  > and 
many o t h e r  g r o u n d t  i sh s p e c i e s .  These a r e  r e n e w a b l e  r e s o u r c e s  and UFA 
i s e x t r e m e l y  c o n c e r n e d  t h a t  t h e y  m i g n t  be j e o p a r d i z e d  t o  e x t r a c t  a 
n o n - r e n e w a b I e  r e s o u r c e .

The e x t r em e p r o b l e m s  e n c o u n t e r e d  i n a t t e m p t i n g  t o c l e a n  up an o i I 
s p i l l  i n Cook i n l e t  t u a summers ago i n d i c a t e d  c l e a r l y  t o  us t h e  
p o t e n t i a l  d i s a s t e r  t h a t  c o u l d  o c c u r  s h o u l d  a s i m i l a r  s p i l l  happen in 
B r i s t o l  Bay .  The e n v i r o n m e n t a l  c o n d i t i o n s  i n t h e Bay a r e t a r  r o u g h e r  
t h a n t h o s e  i n t h e I n l e t .  A d e q u a t e  c o n t a i n m e n t  and c l e a n - u p  o f  a s p i l l
i n t h e Bay i s s i m p l y  n o t  p o s s i b l e .

Lie s y m p a t h i z e  w i t h  P r e s i d e n t  R e a g a n ' s  and P r e s i d e n t  B u s h ' s  d e s i r e  t o 
r e d u c e t h e d e p e n d e n c y  o f  t h e  U n i t e d  S t a t e s  on f o r e i g n  o i l .  Bu t  uie 
be I i e v e a se n s e o f  p e r s p e c t i v e  mus t be m a i n t a i n e d .

A p p a r e n t l y  P r e s i d e n t  Bush a g r e e s i  b e c au s e he has e s t a b l i s h e d  a t a s k 
f o r c e  t o e x am i n e t h r e e  p r o p o s e d l e a s e s a l e s  ( t w o  i n CaI i f o r n i a  and one 
i n F l o r i d a )  f o r  t h e i r  p o t e n t i a l  f o r  c a u s i n g  e n v i r o n m e n t a l  damage .

G o v e r n o r  Coope r has r e q u e s t e d  Le a s e S a l e 92 be added t o  t h e  t a s k  
f o r c e ' s  a g e n d a )  d e l a y i n g  t h e  d r i l l i n g  u n t i l  more i n f o r m a t i o n  on i t s  
i m p a c t s  can be o b t a '  ?d. UFA h e a r t  i l y s u p p o r t s  t h i s  e f f o r t .

Ue u r g e t h e  .. j r e  t o  pa s s a s t a t e m e n t  s u p p o r t i n g  t h e  d e l a y  or
t e r m i n a t i o n  u t  r e d r i l l i n g ?  and we ask t h a t  you do so as q u i c k l y  as 
p a s s i b l e .  I t  i s o u r  u n d e r s t a n d i n g  t h a t  such a s t a t e m e n t  o f  s u p p o r t
w o u l d g r e a t l y  i n c r e a s e  ou r c h a n c e s o f  f a v o r a b l e  a c t i o n  by Co n g r e s s and
Pr es i d e n t  B u s h .

I f  I can p r o v i d e  f u r t h e r  commen t s o r a s s i s t a n c e ?  p l e a s e  d o n ' t  h e s i t a t e  
t o l e t  me know.

f a t e  Graham 
E x e c u t i v e  D i r e c t o r
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U N I T E D  F I S H E R M E N  O F  A L A S K A

UNITED FISHERMEN OK ALASKA

WHEREAS t h e  U n i t e d  F i s h e r m e n  o f  A l a s k a  i s  a n  o r g a n i z a t i o n  r e p r e s e n t i n g  
i n d i v i d u a l  f i s h e r m e n  a s  w e l l  a s  17 m em be r  f i s h e r i e s  o r g a n i z a t i o n s ;  a n d

WHEREAS t n e  UFA i s  v i t a l l y  c o n c e r n e d  w i t h  t h e  u s e ,  p r o t e c t i o n  a n d  e n h a n c e ­
m e n t  o f  A l a s k a ' s  f i s h e r i e s  r e s o u r c e s  a n d  t h e i r  h a b i t a t ;  a n d

WHEREAS t h e  F e d e r a l  g o v e r n m e n t  h a s  p r o p o s e d  l e a s i n g  t h e  O u t e r  C o n t i n e n t a l  
S h e l f  i n  t h e  a r e a  known a s  t h e  N o r t h  A l e u t i a n  B a s i n ;  a n d

WHEREAS t h e  f i s h e r i e s  r e s o u r c e s  o f  t h e  B r i s t o l  Bay r e g i o n  a n d  N o r t h  A l e u t i a n  
B a s i n  a r e  a r e n e w a b l e  r e s o u r c e  o f  e x t r a o r d i n a r y  v a l u e  t o  t h e  l o c a l  f i s h e r m e n ,  t h e  
S t a t e  o f  A l a s k a ,  a n d  t h e  U n i t e d  S t a t e s ;  a n d

WHEREAS Lhe UFA l i a s  h a d  a  l o n g  s t a n d i n g  c o n c e r n  w i t h  p r o t e c t i n g  t h e  f i s h e r i e s
r e s o u r c e s  i n  t h i s  r e g i o n ,  rind h a s  e x p r e s s e d  p a r t i c u l a r  c o n c e r n  o v e r  t h e  e f f e c t s
w h i c h  o i l  a n d  c a s  d e v e l o p m e n t  w i l l  h a v e  on t h e s e  f i s h e r i e s ;  and

WHEREAS t h e  e c o n o m i c  v a l u e  o f  t h e  f i s h e r y  w i l l ,  o v e r  t h e  l o n g  t e r m ,  g r e a t l y
e x c e e d  t h e  v a l u e  o f  t h e  p r o j e c t e d  o i l  r e s e r v e s  i n  t h e  l e a s e  a r e a ,  a n d  t h e r e f o r e
m u s t  r e c e i v e  maximum p r o t e c t i o n ;  a n d

WHEREAS b o t h  t h e  UFA a n d  t h e  S t a t e  o f  A l a s k a  h a v e  i d e n t i f i e d  s e v e r a l  s i g n i ­
f i c a n t  i n f o r m a t i o n  n e e d s  r e l a t i n g  t o  f i s h e r i e s ,  m a r i n e  m a m m a l s ,  b i r d s  a n d  o i l s p i l l  
t r a j e c t o r y  a n a l y s e s ;  a n d

WHEREAS t h e  UFA b e l i e v e s  t h a t  t h i s  i n f o r m a t i o n  n e e d s  t o  b e  a d d r e s s e d  p r i o r  t o  
a n y  c o n s i d e r a t i o n  o f  o f f s h o r e  o i l  a n d  g a s  l e a s i n g  i n  t h i s  r e g i o n  i n  o r d e r  f o r  a l l  
p a r t i e s  t o  f u l l y  a n d  f a i r l y  e v a l u a t e  t h e  i m p a c t s  o f  p e t r o l e u m  e x p l o r a t i o n  a n d  
d e v e l o p m e n t  on t h e  i m p o r t a n t  r e s o u r c e s  o f  t h e  r e g i o n .

NOW THEREFORE BE I T  RESOLVED t h a t  t h e  U n i t e d  F i s h e r m e n  o f  A l a s k a ,  s u p p o r t s  
a 10 y e a r  d e l a y  i n  a n y  o f f s h o r e  o i l  a n d  g a s  l e a s i n g  i n  t h e  N o r t h  A l e u t i a n  B a s i n ;
a n d

BE I T  FURTHER RESOLVED t h a t  t h e  U n i t e d  F i s h e r m e n  o f  A l a s k a  b e l i e v e  t h a t  t h i s
d e l a y  s h o u l d  b e  u s e d  t o ,  am o n g  o t h e r  t h i n g s ,  p r o v i d e  t i m e  t o :

1)  f u r t h e r  d e v e l o p  o f f s h o r e  p e t r o l e u m  d r i l l i n g  a n d  t r a n s p o r t a t i o n  
t e c h n o l o g i e s  t h a t  w i l l  e n s u r e  s a f e  o p e r a t i o n s ;  a n d

2 )  e n s u r e  t h a t  o i l s p i l l  c o n t a i n m e n t  a n d  c l e a n - u p  t e c h n o l o g i e s  a r e  f u r t h e r  
d e v e l o p e d ,  t e s t e d  a n d  : f i n e d  s o  t h a t  o i l & p i l l  c l e a n - u p  o p e r a t i o n s  w i l l  
b e  e f f e c t i v e  u n d e r  t h e  w e a t h e r  a n d  o c e a n o g r a p h i c  c o n d i t i o n s  f o u n d  i n  t h e



i )  a l l o w  t i m e  f o r  s u f f i c i e n t  s c i e n t i f i c  s t u d i e s  t o  a d d r e s s  t h e  i m p o r t a n t  
s c i e n t i i i c  q u e s t i o n s  w h i c h  h a v e  b e e n  i d e n t i f i e d  by t h e  s t a t e  a n d  bv t h e
UFA; a n d

hi. I'l FURTHER RESOLVED t h a t  t h e  U n i t e d  F i s h e r m e n  o f  A l a s k a  e n c o u r a g e s  t h e  
S t a t e  o f  A l a s k a ,  a n d  t h e  A l a s k a  C o n g r e s s i o n a l  D e l e g a t i o n  t o  w o r k  w i t h  a l l  p a r t i e s  
and  t o  u s e  a l l  o f  t h e  p o w e r s  a v a i l a b l e  t o  th e m  t o  e n s u r e  t h a t  t h e  p r o p o s e d  OCS 
l i  . t s e  s a l e  N o.  92 i n  t h e  N o r t h  A l e u t i a n  B a s i n  i s  d e f e r r e d .

C a s s  M. P a r s o n s
UFA E x e c u t i v e  D i r e c t o r

R o b e r t  M. B l a k e  
UFA P r e s i d e n t

Da t  e D a t e
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By PHILIP SHABECOFF
T M  M W  YOMC TNME8WASHINGTON -  Improper and 
careless management of chemical 
and oil wastes on A lttka’s North 
Slope are seriously damaging the 
delicate tundra environment there, 
according to an unpubliiM 'draft re­
port by the Environmental Protec­tion Agency.

The report documents seres of 
tundra blackened by chemical spills, 
oil wastes seeping from drilling 
pads, stacks o f leaking chemical 
drums, a mine flooded by a diverted 
river, overflowing waste disposal 
pits, failure to comply with f o N l  
regulations governing the haadRng 
of hazardous materials and other 
threats to the arctic environment by 
oil industry and service company op­
erations in the Prudhoe Bay area.

Environmentalists who have seen 
the draft report said it strongly sup­
ported their contention that oil oper­
ations should be prohibited on the 
coastal plain o f the Arctic National 
Wildlife Refuge, just to the east of 
the Prudhoe Bay fields.

Congress is likely to decide this 
year whether to allow oil develop­
ment within the refuge or to add the 
land to the National Wilderness Sys­
tem, which would protect it from any 
development. In the Reagan admin­
istration the Interior Department 
recommended full development of

the coastal plain.
Joseph A. Lastelic, a spokesman 

for the American Petroleum Insti­
tute, a major oil industry trade 
group, said the institute would com­
ment in detail when it had studied 
the report.

But he added, “ Based on 20 years 
of petroleum operations on the North 
Slope of Alaska, exploration and pro­
duction waste practices meet or ex­
ceed government regulations and 
sound environmental guidance.”

The oil industry has called the 
coastal plaiii the country’s most 
promising area for a major new oil 
strike. Current estimates say that 
there is one chance in five of making 
such a strike in the refuge but that if 
there is a find it could produce as 
much as 3.2 billion barrels of oil.

The reftjge’s coastal plain is the j  
breeding ground for North America’s/ 
largest remaining herd of migratory V 
caribou as well as the habitat of po-/ 
lar bears, musk oxen, wolves, arctics 
foxes and a rich variety of waterfowl J  

and fish.
“ This report makes me very ner­

vous about what would happen if the 
oil industry were allowed into the 
Arctic Wildlife Refuge,”  said Ann 
Strickland, deputy general counsel to 
the National Audubon Society who is 
a former enforcement attorney for 
the Environmental Protection Agen- 
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Lisa Speer, an expert on oil devel­
opment effects on the environment 
for the Natural Resources Defense 
Council, a national environmental 
group, said, “ The report and other 
recent information indicate that oil 
development would transform this 
spectacular and fragile wjjdlife ref­
uge into a massive industrial com­
plex.”  - . . ^

On Friday, Congress’ Office of 
Technology Assessment issued a re­
port saying that if the oil operations 
were permitted in the arctic refuge, 
development there would resemble 
what has occurred in the Prudhoe 
Bay area, with extensive road and 
pipeline networks, gravel pads, air­
fields and docks “ and other facilities 
in the middle of a land with few signs 
of man’s presence.”

The report, a copy of which was 
given to the The New York Times, 
says the state of Alaska, which has 
responsibility for regulating waste 
management on the North Slope, 
does not have enough authority or re­
sources to enforce anti-pollution laws 
properly.

It notes that the state cannot halt 
drilling or impose fines when it finds 
violations without first going through 
long and costly legal procedures, 
which it largely avoids.

The EPA report was prepared by 
agency officials who toured a sam­
pling of sites on the North Slope in 
the fall o f 1987 and again last sum­
mer,

Sylvia Lowrance, director o f the 
EPA office of solid waste, said the 
report was a staff draft that had not 
yet been reviewed by senior manag­
ers. She said that she could not com­
ment on its contents.

Among the violations and evi­
dence o f environmental damage in 
the report were:

•  At a facility operated by Dowell-

Schlumberger, a major oilfield ser­
vice company, the study found hun­
dreds of gallons of spilled materials, 
leaking drums and “ significant 
amounts of an unidentified thick 
white liquid substance were ob­
served flowing off the pad into the 
tundra.”  The wastes gave off a 
“ strong chemical odor." Around the 
site were “ 60 acres of dead contami­nated tundra.”

•  A waste disposal facility operat­ed jointly by ARCO Alaska and the 
Standard Alaska Production Co. ap­
pears not to be containing a variety 
of wastes properly. Cracks were 
found in a waste pit lining and oil 
stains were found around the site. 
Wastes injected into the ground at 
this and other sites may be turning 
the Prudhoe Bay field “ sour”  from 
high concentrations of hydrogen sul­
fide.

•  ARCO is failing to handle 
wastes from a small refinery it oper­
ates on the North Slope even though 
the law requires that refinery wastes 
be carefully controlled as potentially 
hazardous.

•  Oil-based wastes were improp­
erly disposed of in an unlined pit at a 
Standard drill site and piles of con­
taminated snow were dumped onto 
the tundra. Oil wastes seeped from 
another Standard drill pad.William A. Webb, manager of 
member services for the Alliance, an 
association of 250 companies in Alas­
ka that supply or otherwise benefit 
from the oil industry on the North 
Slope, including Dowell-Schlumber- 
ger, said he had seen a draft of the 
EPA report and found it “ very slant­
ed.”

Jim Yeager, manager of environ­
mental services for ARCO Alaska, 
said he had not seen the report and 
could not comment on its contents. 
He said, however, that “ it is certain­
ly company policy”  to comply with 
environmental regulations. A spokes­
man for Standard Alaska Production 
Co. said he could not comment with­
out seeing the report. ____

A



 —

•. ^ *̂-*.'i: . j> • w,-^w* *0 ,S ^ f t v - ’i ’-'V- ' i . ' - ••. • •:■•■•••••*• ••r-,:--' - r '  ' . ...-.- V
Mtxssit/e afxruf;ates of Porcupine Caribou.

Bull caribou in O x  Bow Like, near the Crow River. Front, Porcupine Caribou calf. (I). Klein) : 1 ■



Jirafefe
A l a s k a  E n v i r o n m e n t a l  L o b b y ,  I n c .P.O. H<» 22\ri I JtiiUMii, Al.isk.i <m<)J 907-586-2:J4S

Alii. ISSUE PAPER: S.|R 28 - 
DEVELOPMENT OP THE ARCTIC NATIONAL WILDLIFE REFUGE

Though wo appreciate the sponsor's res tra in t  in l imit ing this bill  to urging oil and gas oxploration, 
rather  than spending our limitco slate dollars on lobbying Congress, we st i l l  must oppose oponing 
tho Arctic National Wildlife Refuge to development.

The benefits to tho s tate aro uncertain:

* Tho U.S. Geological Survey 1002 Aroa roport on the Arctic Coastal Plain projects only a 193 
chance of finding economically recoverable oil. at a price ol $33 per barrel .

* Even if oil is found there, cur ren t  indications are that  the stale will receive only a meager royalty 
share of ten porcent, perhaps less.

* The North Slope oil indus try ' s  recent  labor record indicates that good jobs at fair wages for 
Alaskans are by no means assured.

* Should we we continue to chase al ter  the next boom, and its inevitable bust,  or should we turn  our 
efforts now to developing a t ru ly  sustainable Alaskan economy and way of life?

The benefits to tho nation are equally unclear:

* A recent  paper published by the Southwest Energy Council (comprised of legislators from eight 
key energy-producing states,  including Alaska) emphasizes the need for conservation and for active 
research into al ternative onergy sources. The roport  staios that  domestic oil and gas cur ren t ly  
suppl ies about half our total U.S. consumption. Projections for the next  twenty years forecast that  
even with a hypothetical  3.2 bi l l ion barrel  output  from the Arctic Refuge, domestic suppl ies will 
s t i l l  meet only one third of our energy needs.

* The same repor t  estimates that the fuel-efficiency of automobiles could be improved by 353,  and 
that a dO mi le-per-gallon Corporate Average Fuel Efficiency would save an amount of onergy 
approximately double the potential oil and gas production of the Arctic Refuge.

* Other sources make an even stronger case for the economics, environmental soundness,  and social 
benefi ts of conservation.

* Should a country which has no national energy policy at all, which has slashed research funding 
for energy alternatives,  which has dropped the efficiency s tandards  for new vehicles.and which has 
raised its fuel-conserving speed l imit  feel justified in raiding its last sizable piece of Arctic 
wilderness,  just to prolong its dependence on resources we clearly realize we must  wean ourselves 
from anyhow?

March 16, 1989 
Bill Glude
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Bull caribou in O x  Bow Like, near the Crow River. Front, Porcupine Caribou calf. (D. Klein)
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T h e

C A R I B O U

P o rc u p in e  C a r ib o u  a r e  d e e r  th a t  h a v e  b e c om e  h ig h ly  a d a p te d  to  s u r v iv e  in  h a r s h  a r c t ic  a n d  
s u b -a rc t ic  e n v iro n m e n ts . T h e  P o r c u p in e  H e r d  ta k e s  its  n a m e  f r o m  th e  le g e n d a r y  P o r c u p in e  
R iv e r  w h ich  fe a tu re s  s o  g r e a t ly  in  th e  l iv e s  o f  th e se  c a r ib o u  a n d  th e  p e o p le  w h o  d e p e n d  o n  
th em .

( M l  I h c  Porcupine Herd con sists  o f  aproxim ately  100.000 adults and a varying number o f  calves, depending on Hie time o f  year. In the fall, about half the herd is made up nl cows, one-quarter bulls and the remainder are juve­niles
[ Ml Porcupine caribou calves are preyed upon by golden eagles, grizzlies and wolves, while adults are mainly preyed upon by wolves and to some extent by grizzlies.[ M l Porcupine caribou are hunted on the coast in summer by limit and inland the rest o f  the year by limit, Louchcux

a n d  non-natives.[ M l  Porcupine caribou were disturbed by intensive bunting on the Dempster H ighw ay and likely would react negatively to certain oil exploration and development activities.
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DEVELOPMENT OF THE ARCTIC NATIONAL WILDLIFE REFUGE

Though wo appreciate the sponsor's res t ra int  in limiting this bi l l  lo urging oil and gas exploration, 
ra ther than spending our limited slate dollars on lobbying Congress, we s t i l l  must oppose oponing 
tho Arctic National Wildlifo Refuge to development.

The benofits to tho state aro uncertain:

* The U.S. Geological Survey 1002 Area roport on tho Arctic Coastal Plain projects only a 192 
chance of finding economically recoverable oil, at a price ol $33 per barrel .

* Even if oil is found there, cur ren t  indications are that  tho stale will receive only a meager royalty 
share of ten porcent, perhaps less.

* The North Slope oil indus try' s  recent labor record indicates that good jobs at fair  wages for 
Alaskans are by no means assured.

* Should we we continue to chase after the next boom, and its inevitable bust,  or should we t urn  our 
efforts now to developing a t ruly  sustainable Alaskan economy and way of life?

The benefits to the nation are equally unclear:

* A recent  paper published by the Southwest Energy Council (comprised of legislators from eight 
key energy-producing states,  including Alaska) emphasizes the need for conservation and for active 
research into alternative energy sources. Tho report  states that domestic oil and gas cur ren t ly  
suppl ies about half our total U.S. consumption. Projections for the next  twenty years forecast that 
even with a hypothetical 3.2 bi l l ion barrel  output  from the Arctic Rofuge, domestic suppl ies  wifi 
s t i l l  meet only one third of our energy needs.

* The same report  estimates that  the fuel-efficiency of automobiles could be improved by 352 .  and 
that a 40 mile-per-gallon Corporate Average Fuel Efficiency would save an amount of onergy 
approximately double the potential oil and gas production of the Arctic Refuge.

* Other sources make an even stronger case for the economics, environmental soundness,  and social 
benefits of conservation.

* Should a country which has no national energy policy at  all, which has slashed research funding 
for energy alternatives,  which has dropped the efficiency s tandards  for new vehicles,and which has 
raised its fuel-conserving speed l imit  feel justified in raiding its last sizable piece of Arctic 
wilderness,  just to prolong its dependence on resources we clearly realize we must  wean ourselves 
from anyhow?

March 16. 1989 
Bill Glude
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Low-E Window Technology
Step 1: Invest $8 million in a low-E coating system.
Step 2: Coat 20 million square feet of windows per year 

for the 10 year nominal life of the coating system. 
Step 3: Accumulate energy savings over the 20 year life 

of the window.
Step 4: RESULT: Savings of 36 million barrels

of oil equivalent!

h .

a - v
Figure 1G la s s  c o a te r s  su ch  as th is  h ig h -r a te  s p u tte r in g  s y s te m  can  c o a t la r g e  s h e e ts  o f  g la ss  w ith  s o p h is t ic a te d  m u lt ila y e r  c o a tin g s  fo r  c o n tr o l o f  h e a t a n d  lig h t  in b u i l d i n g s .Photo courtesy o f Airco Solar Products, Concord. C A .

-Fir.
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from the Center for Building Science /  Lawrence Berkeley Laboratory

N ew  E n e rg y  S u p p ly  T e c h n o lo g y  f o r  the 2 1 s t  C e n tu ry

H i g h  T e c h  W i n d o w  C o a t i n g s  
" S u p p l y "  E n e r g y  S e r v i c e s

Buildings account for over one third o f all U.S. energy 
consumption. Energy policy has emphasized the 
development of new secure energy supply options such as 
off-shore oil. But advanced building technology that 
effectively reduces the need for current consumption can 
also be viewed as a supply option.
Consider the following two choices for "supplying"
$1 billion of energy services:
L o w - E  W i n d o w  T e c h n o l o g y

Heat loss from windows is responsible for about 4% of total 
U.S. energy consumption, or the equivalent o f 1.4 million 
barrels o f oil per day. Transparent low emissivity (low-E) 
coatings provide one third reductions in window heat loss.
This industrial low-E coater (See Recipe 1) can coat over 
20 million square feet o f glass for windows each year. 
Savings accumulate rapidly since each window continues to 
save energy over its entire lifetime, at least 20 years.

O f f s h o r e  O i l  W e l l s

Oil under the. continental shelf is a secure, but 
environmentally fragile, costly and depletable supply 
option. (See Recipe 2 ) .
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T h e  E c o n o m i c s  o f  P a y b a c k  T i m e s

Thirty-six million barrels o f oil equivalent saved by low-E 
is worth more than $1 billion o f home heating oil, natural 
gas, or electric resistance heat.
The simplest economic measures o f energy efficiency 
investments are simple payback time, or cost o f 
conserved energy.
Low-E glass adds about $2.00 per square foot cost to a new 
window, but pays back this investment in 2 to 6 years 
depending upon climate and energy costs. Coated glass cost 
may be reduced in the future, thereby further shortening 
the payback. The cost o f energy conserved by a low-E 
window is 40 cents per therm o f gas (current price, 60 
cents per therm) or 54 cents per gallon o f home heating oil 
(current price, 80 cents per gallon), or 2 cents per kilowatt 
for electric resistance heat (current price, 7.5 cents per 
kilowatt).
These energy conservation strategies are good investments 
for consumers, help strengthen U.S. industry and reduce 
our dependence on foreign oil.
F o r  m ore in form ation about lo w -E  w in d o w s, contact your local building materials supplier, window m anufacturer, or architect/builder.

F o r  m ore in form ation on  th e  e c o n o m ic s  o f  e n e rg y  co n se rv a tio n  or other research notes in this series, contact:Am erican C o u n cil for an E n ergy-E fficien t Econ om y 1001 Connecticut A ven u e N W , Suite 535 W ashington, D C  20036 (202) 429-8873
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R e c i p e  # 2
Offshore Oil Wells
Step 1: Invest $300 million in a 10 well offshore oil 

platform, producing 10,000 barrels per day. 
Step 2: Pump oil for the 10 year nominal life of the 

oil field (don't spill a drop).
Step 3: RESULT: Supply o f 36 million barrels o f oil!

ft-;

<;U

Figure 2

A n  o il c o m p a n y 's  10,000 b a r r e l/ d a y , 700 fo o t -h ig h , $ 3 0 0 -m illio n  p la t fo r m  o f f  the S a n t a  B a r b a r a , C a li f o r n ia  c o a s t .
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Figure 3

R e c a l l i n g  a  F a s t a s t i c  V o y a g e

W ith  a  le n g th  o f  o v e r  tw o fo o tb a ll f ie ld s , S h e ll  O il  C o m p a n y 's  E u r e k a  O il  P la t fo r m  w a s p la c e d  on its  s id e  fo r  a v o y a g e  in  1984 to a  s ite  o f f  th e  S a n ta  B a r b a r a  C o a s t  on th e  C a li fo r n ia  O u te r  C o n tin e n ta l S h e lf . In  o r d e r  th a t it pass u n d e r  th e  C a r q u in e z  S t r a it  B r id g e s , s p a n n in g  th e  S a c r a m e n to  R iv e r  as it en ters S a n  F r a n c is c o  B a y , th e  e n g in e e rs  h a d  to  tim e  th e  p la t fo r m 's  d e p a r tu r e  to c o r r e s p o n d  w ith  th e  low est tid e , a llo w in g  it to  s a fe ly  c le a r  th e b r id g e 's  r o a d b e d .T h e  c o m p le te ly  o u tf it te d  38 ,0 00 to n  E u r e k a  p la t fo r m  w as lo w e re d  in to  700 feet o f w a te r . A  24 in c h  d ia m e te r  hole h as been d r ille d  to a d e p th  o f  200 feet b elow  the o c e a n  f lo o r , d ir e c t ly  b e lo w  th e  p la t fo r m . F r o m  th is  c e n tr a l h o le , 60 o ff-a n g le  w ells  (c o n d u c to rs )  h a v e  been d r ille d  to fo r m  a g r id  o f  h o les th a t e n te r  the oil r e s e r v o i r .
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Selected Energy-efficient Technologies: Current Savings and Predicted Savings at Saturation.

Solid-state
ballasts

Compact
Fluorescents

(PL-9)a
Windows
Low-Eb

Refrigerators0 
1987 California 

Title 10
• Life 35,000 hr 10,000 hr 30 yr 20 yr
• Cost Premium $12 ~0 0-$ 1.00/ft2 $100
• Lifetime Savings per unit

$ $100 $40 $ 10/ft2 $1600
Energy 1000 kWh 400 kWh 1.5 M Btu/ft2 16,000 kWh
Coal 1000 lb 400 lb 52 lb Carbon/ft2 8 tons

• Savings from 1988 U.S. Sales
1988 U.S. Sales 2M 8 M 200 M ft2 6M
$ $200 M $300 M $2 B $10 B
Coal (tons = T) 1 MT 1.5 MT 5 MT Carbon 50 MT
Baseload Plants (5 Bkwh/yr) 0.4 0.6 - 20
Oil platforms (10,000 bod) 1 1.5 15 50

• Savings at Saturation
Units in Place (1988) 600 M -800 M 15 B ft2 125 M
Annual $ $6 B $6 B $6 B S10B
Coal 30 MT 30 MT 20 MT Carbon 50 MT
Power Plants (1000 MW) 12 12 - 20
Oil Platforms (10,000 bod) 30 30 50 50

aO ne P L -9  replaces a series o f  thirteen 50W  incandescents.^Com parison assum es an overall weighted average im provem ent o f  0.25 Btu/ft2-hr-°F, 6000 heating degree days, and furnace e fficien cy  o f  70%.c Com parison based on 1987 C aliforn ia  Title-24 Standards vs. 1977 m odels.S o u rce : G e lle r , H , Harris, J . ,  L e v in e , M ., R o sen feld , A . ,  "The R o le  o f  Federal R esearch and D evelo p m en t in A d van cing Energy E fficien cy : A  $50 B illion Contribution to the U .S . E co n o m y", Annual Review o fE n e roy , 12:357-395, 1987.

So m e C o n v e rsio n s : O ne B aseload gas- (or oil-) fired 1000 M W  power plant consum es the equivalent output o f 2.7 offshore oil platform s (10,000 bod/platform). M endocino plus H um bolt Leases call for 10-20 platform s. The A laska National W ild life  R efuge could yield 30 equivalent oil platforms.



P R O P O S E D  E N E R G Y  P O L I C Y

1. Im p ro v e efficiency 3 .5 %  each year for the n ext 20-10 yearsT h is  doubles efficiency every 20 years.2. P ro m o te  our new efficient p ro d u cts in both the in d u stria l w orld and the 3rd w orld .
If  in d u stria l G N P ’s co n tin u e to grow  2 .5 / y r, w e’ll reduce fossil fuel use a b o u t 1% /year (h alvin g  tim e  70 years). T h a t  m ig h t keep W O R L D  fossil fuel consum p tion  grow th dow n to 1% /year.

Energy Conservation Folicies for the US and OECD

1 . C h a n g e  N a t i o n a l  P o l i c yE n co u ra g e  L east C o s t  E n e rg y  Services. Level the s u p p 'y -d e m a n d  p lay in g  field [10-year p ayb ack  for su p p ly  vs. 2-3 year for dem and].S to p  opposing auto and ap p lia n ce  sta n d a rd s w ith  3-year p a y b a ck .S to p  c u ttin g  R & D  b u dgets and consum er in fo rm a tio n .E x te n d  th e  tim e horizon for c a p ita l gain s taxes.
2 . R e d e f i n e  U t i l i t y  P r o f i t s  T o  M a k e  L e a s t  C o s t  E n e r g y  S e r ­v ic e s  M o r e  A t t r a c t i v e  T h a n  J u s t  S e l l i n g  E n e r g y
3 . B u i l d i n g s  ( S t a t e  a n d  N a t i o n a l)S lid in g  S ca le  h ookup fee/rebate. $10 0 0 /k W , revenue n e u tral.
4 . A u t o s  ( S t a t e  a n d  N a t i o n a l)S lo w ly  raise gasoline ta x  to $ l/ g a l.Im m ed iately  introdu ce a new car efficiency fee/rebate; $200/m pg, revenue n eu tral.
5 . C C > 2  p o l l u t i o n  r i g h t s ,  w i t h  r e b a t e  ( S t a t e  o r  N a t i o n a l )l-2 tf/ lb  o f  carbon =  l-2 £ / k W h  generated from  co al, Vt- l£ / k W h  generated from  n a tu ral gas. N o  fees or rebates cross sta te  lines, so no th rea t to coal-use states; m erely encourages efficiency and reduces fossil fuel use.C h a rg e  fee per pound burned , reb ate  per cu sto m er. Fees to be determ ined by a  p o llu tio n  rig h ts  m a rk e t or au ction  w ith a goal to  reduce C 0 0 by 1% /year.
5 a . S O ^  a n d  O t h e r  P o l l u t i o n  R i g h t s  •S a m e  m achinery b ut cu t S O ^  faster.
Source: A . R o sen feld , R . M ow ris, and J .  K o o m e y , “ E n e rg y  E fficien cy  and Least. Cost. P lan n in sr,”  C o m m e n ts  for tho C a lifo r n io  E n ergy
Commi ; August, 17. 1988.



U.S. Primary Energy Use: Actual vs. Predicted by GNP
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D R A F T
T h e  FOLLOWING FIVE policy proposals  have been ex trac ted  from a larger paper presented 

to  the  C a lifo rn ia  Energy  Com m ission in July 1988. All five proposals  could be adopted  nationally  
or by individual s ta te s ,  and are aimed a t im prov ing  energy efficiency, increasing U.S. co m p e t i ­
tiveness, and  reducing  pollution.

T h e  first four proposals  a re  designed to  rem edy a wide-spread m a rk e t  failure: the  d ra s tic  
difference in t im e horizons between consum ers who are in terested  in energy services and investors  
who are in terested  in energy supply. T h e  t im e horizon for consum ers  is usually 3 yea rs  or less 
while the  tim e horizon for investors is often 10 years  or more. O th e r  examples:

•  S urveys  of buiSuers always show th a t  they will invest in efficiency (insulation  windows, 
lighting, air conditioning, etc.) only for a paback  of 2-3 years.

•  T h e  1986 app liance  s ta n d a rd s  were negotiated  on the basis of a 3-year payback.

•  T h e  1988 fluorescent ballas t  am en d m en t  to  the appliance s ta n d a r d s  was nego tia ted  on the 
basis  of a 1 .5-year payback  for efficient-magnetic ballas ts ,  even th ough  the so lid -s ta te  bal­
la s t  saves tw o-and-arha lf  t im es m ore energy and has a 3-year payback .

P ro p o sa ls  1 and  2 are designed to  level the  in v es tm en t  playing field in a  wholesale fashion 
by encourag ing  uti li t ies  to  provide energy services a t  the least cost. P ro p o sa l  3 is designed to  
rem edy th e  2-3 y ea r  tim e horizons of builders by requiring  sliding-scale hook-up  fees and  reba tes  
for new residen tia l  and com m ercia l  buildings so as to  include in those buildings the m arg ina l  cost 
to society  of prov id ing  new power. P roposal *1 is designed to  reduce air  pollution and traffic 
congestion , by im p lem en tin g  bo th  a gas tax and  a  revenue-neu tra l  m pg fe e / re b a te  p ro g ram  th a t  
would encourage new car buyers to  purchase m ore  fuel-efficient cars.

T h e  fifth proposa l,  a  C 0 2 tax  to help cu rb  global w arm ing ,  will c rea te  a politically viable 
economic play ing  field where none now exists— by a t ta c h in g  a price of a b o u t  2 # / lb .  of fossil ca r­
bon b u rn ed  (a b o u t  2 # for each kW h generated  from coal). T h is  rnay seem politically naive, b u t  
we c r a f t  i t  as a revenue-neu tra l  fe e /reb a te  scheme, im plem ented  by each s t a t e  individually , w ith  
no in te r s ta te  t ran s fe r  of funds. T h is  m igh t  be politically acceptable .

F i v e  p o l i c y  s u g g e s t i o n s  f o r  l e a s t - c o s t  e n e r g y  s e r v i c e s  p l u s  c o a a b a t e m e n t
1. A  Premium Rate of Return for Utilities Who Offer the Lowest Cost Energy Services

T h e  fa s te s t  w ay to  im prove  the efficiency of buildings is to  have u ti li t ies  offer financial 
incentives  to  re tro f i t  existing ones and inco rpora te  energy-efficient design fea tu res  in new ones. 
B u t  in m an y  s t a t e s  u ti li t ies  earn a  re tu rn  only on the ir  supply-side inves tm en ts ;  “ d e m an d -s id e” 
in v es tm en ts  beyond the c u s to m e r ’s m ete r  are s im ply  expensed. A t  a  m in im u m  we should p e rm it  
u ti li t ies  to  add  th e i r  dem and-side  investm ents  to  the ir  " ra te  base" and ea rn  the usual r a te  of 
re tu rn  on  them . M an y  s ta te s  p e rm it  th is  " ra te  basing" and W ash in g to n  even adds  a  2 %  p rem ­
ium to  th e  r a te  of  re tu rn  on conservation inves tm en ts .  Some New E n g lan d  s ta te s  are now  con­
s idering  a  s im ila r  p rem iu m .

W e favor any incentive, such as a  large p rem iu m  on in v es tm en ts  for conservation , b u t  are 
now convinced by o u r  experience with urban  trees  and  by M aine  C o m m iss io n e r  David  M oskovitz  
(M oskovitz  1988), t h a t  ° ie re  prem ium  is inadequate ,  and will a lw ays fail to  in te re s t  a u t i l i ty  in 
the cheapes t  (and hence m o s t  desirable) conserva tion  m easures. A p rem iu m  on inves tm en t,  
r a th e r  th a n  on the results o f  the inves tm en t is in fact the sam e  m is ta k e  m ad e  by the U.S., and 
m any  s ta te s ,  in the  la te  1970s when the U.S. g o v ernm en t rew arded  so la r  energy in v es tm en ts
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r a t h e  th an  energy savings. T h a t  was a d isaste r  t h a t  we d o n ’t w an t  to  rep ea t  in the utility field.

David M oskovitz  has suggested th a t  a  u t i l i ty ’s ra te  of re tu rn  he tied to  relative im p ro v e­
m en ts  in average hills (for residential custom ers) and in electricity  use per square foot o f  floor 
space (for com m ercial custom ers). He further proposes th a t  a base period be established for aver­
age bills for a given uti li ty ,  and an index com prised  of the average bills of all of the u ti li t ies  in 
the region of the coun try  t h a t  the utility  is located. On a  periodic basis the  en tire  ra te  of re tu rn  
for u tilities would be ad jus ted  up or down (with a  :ap of plus or m inus 2%,  e.g. 12% ± 2 %  per 
yea r)  depending on the re la tive perform ance of the  average cus tom er bills co m p ared  to  the index. 
T h e  system  focuses on re la tive changes in cu s to m er  bills and assures t h a t  2<L conservation will be 
preferred  to 3<t supply  because the cheaper o p tion  has a g rea te r  effect on lowering cus tom er bills. 
T h e  sys tem  is o rien ted  to w ard s  "bottom -line" economics th a t  are easy to  m easure , com pare ,  and 
u n d e rs ta n d .  T h e re  is no need to  m easure the cost  o r  ac tua l perfo rm ance  of conservation o r  o th e r  
dem and-s ide  m an ag e m en t  efforts since all p ro g ram  savings and costs will show  up in the average 
cu s to m er  bills. Even such a  novel and cheap energy-saving idea as p lan t in g  urban  trees  (dis­
cussed below) would be cost-effective and p rofitab le  for a u tili ty  to  pursue under M o sk o v itz ’s 
reg u la to ry  plan.

Example: Incentives for Planting Urban Trees

A t Law rence Berkeley L ab o ra to ry ,  we now believe th a t  p lan ting  u rban  trees is the cheapes t  
way to  save k i low atts  of air conditioning power. P u t  very sim ply  the recipe is: pay $15 to  $75 to 
p la n t  and w a te r  3 trees  around a house, w ait 10 years  for the trees  to  grow, and then save ab o u t  
1 or 2 kW  of peak power and abou t  750 to 2000 k W h /y e a r  in air cond ition ing  energy per house 
(A kbari  el al. 1988). T a b l e  4  com pares the cost o f saving a kW h of electric ity  and a pound of 
ca rbon  (as C 0 2) for u rb an  trees and several o th e r  fam iliar s tra teg ie s  such as efficient electric 
appliances  and efficient cars. F ro m  the table it  is clear t h a t  urban  trees are the m ost cost- 
effective m easu re— ab o u t  10 times cheaper than  nuclear power.

B u t  if u rban  tree p lan ting  is the cheapest way to  reduce peak-power d em and , why a r e n ’t 
conserva tion-m inded  utili t ies  m ark e tin g  this op tion?  T h e  answ er seems to be par tly  psychology 
and  p a r t ly  history. Before energy conservation w as a concern, u tili ty  m an ag e rs  were p rim ari ly  
in terested  in build ing big power plants . Now t h a t  they recognize the im p o rtan ce  of energy con­
se rv a tio n  in reducing peak power dem and, they  a re  still looking for h a rd w are  solutions such  as 
th e rm a l  s to rage  and efficient appliances. And a lthough  these conservation  m easures  are cost 
effective, they are still 2 to  10 t im es more expensive than  p lan ting  u rb a n  trees. In order tv. get 
u t i l i ty  m anagers  to  consider urban  trees as a v iable  cost-effective conservation  m easure t h a t  can 
really reduce peak-pow er dem and , we m ust change the profit rules (as discussed above) so t h a t  
uti li t ies  earn  directly  from saving  energy through im proved  efficiency and  conservation .\ /
2. All-source Bidding

P U R P A , the  P ub lic  U til ity  Regulatory  Polic ies A ct of 1978, requires t h a t  utilities p e rm it  
in d ependen t  power p roducers  to  com pete  with  the  construc tion  of u ti li ty  pow er p lan ts .  An excit­
ing new idea  being tried  in New E ngland  is to  call a b o  for com petit ive  b idding  from energy se r­
vice com panies to  re tro f i t  existing buildings and  im prove  the efficiency of new  ones. T h e  first 
t r ia l  auc tions have produced rem ark ab le  bids: a ro u n d  l g / k W h  and  $ 3 0 0 /k W  for lighting re tro fits  
in M assachuse t ts  (Hicks 1988).



T a b le  4 . Cost effectiveness, energy savings, and carbon savings o f urban trees/light surfaces, efficient electric appliances, and efficient cars (Akbari 1988).
Measure C C E 1(tf/kWh) Payback T im e (yr) C C C 1 ((i/lb C) Implemented F ractio n 1 (%) A  U E C 1by 2000 A  E  (Quad/yr) A C  (M Tons/yr) Cost of Program  ($B)

Urban Trees/ Light Surfaces2 0.2-1.0 0.3-1.8 0.25-1.25 50 2-1% 0.55 18 0.5-2.5Efficient Electric Appliances3 2 3 2.5 100 17% .6 21 10Effk  ;nt Cars'1 50(i/gal 2.5 8.3 100% • 38% 2.8 60 50Coal Power5 8 1 0 Base Case — — — — —Nuclear Power5 11 ? 4 10% o f Coal — — 60 84
1. aj CCE is Cost of Conserved Energy, CCC is Cost of Conserved Carbon, and UEC is Unit Energy Consumption,

b) Cost of Program is the nation-wide cost for implementing the measure.
2. U rban  T re e s /L ig h t  Surfaces

a) We assumed 100 M trees cost $5-25 each (including water for 2 years) for a total cost of $B 0.5-2.5, a real interest rate of 7%, 3 seedlings 
planted per air conditioned house, and a growth period of 10 years *o yield adequate shade.
b) In calculating CCC, we assumed that  electricity is produced from coal-fired power plants a t 1 kWh = 11,600 Btu =  ~  0.8 lb of carbon.
c) A UEC for air conditioning is direct -f indirect effects of urban trees/white surfaces for both residential and commercial sectors.

3. A ppliances (Source: Geller 1987, based on the 1987 NAECA)
4. C a rs  (Source: Ross 1987)

a| - The CCE for improving the fleet efficiency of cars from 20 to 30 mpg is estimated to be 500/gal.
b) The CCC assumes 6 lb of carbon in a gallon of gasoline.
c) Today, at 18.6 mpg, we use 0.63 Mbod of transportation gasoline. The 26 mpg standard will reduce his 6.03 to 4.75 Mbod. Further gain
from 26 to 38 mpg will reduce 4.75 to 3.42, saving 1.33 Mbod, corresponding to 2.8 Quads.
e) Program cost is based on 125 million cars and light trucks at an additional cost of $400 each.

5. Coal Pow er a n d  N uc lear P o w er  (Source: Delene 1988)
a) This is not the CCE, but is the cost of coal or nuclear power delivered to the customer. The U.S. median cost for a new coal plant is 4.7 ±  
0.7 C/kWh, and the U.S. median cost for a pressurized-water nuclear reactor is 7.7 0/kwh (this doesn’t include decommissioning costs or the 
very uncertain physical, environmental, and economic risks). Add 3-4 0/kWh to both of the above costs for transmission and distribution.
b) The CCC assumes nuclear replaces a retiring coal plant yielding a difference of 3 C/kWh. At 0.8 lb/kWh of carbon from coal, the nuclear 
option translates to a CCC of 4 0/lb C.c) Assuming nuclear replaces 10% of coal-fired plants as they are retired, translates to about 30 baseload plants (30 GW). The current U.S. 
median cost for nuclear plants is $2800/kW in 1988 dollars.
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8. Sliding-scale Fees and Rebates fo r  New Buildings: ~  %1000/kWY e t  another way to build efficiency into new residential and com m ercial buildings is through sliding-scale hook-up fees and rebates. T h is  proposal would involve setting target energy con­sum ption and peak dem and values for new buildings. Buildings th at use more than the target values would be charged a fee o f about $1000/kW , and buildings th a t use less would receive a rebate. T he revenue from the fees would be used to pay for the rebates. T he target would be adjusted annually to keep the account revenue neutral. Some part o f the fees collected could be allocated to cover adm inistration costs for the utility  or state agency running the program , and some portion could be shared with the utility  as a reward for prom oting conservation. Such a sym m etrical fee/rebate scheme m ay also be used co encourage efficiency in appliances and auto­m obiles, or used in emissions control (as described below).Sliding-scale fees and rebates for new buildings are now under consideration by the M as­sachusetts legislature (1988: House Bills 5308 and 5309), and is the su bject o f te s tim o iy  before the W isconsin P u b lic  Service Com m ission (August 1988). For details, consult K oom ey and Rosen- feld (1988).
4- Automobiles: Gasoline Tax and M PG  Fee/Rebate: ~  %200/mpgIn the last few years m any national leaders and policy m akers have proposed some com bina­tion o f a gasoline tax or an oil im port tax. However, the proposals were never acted upon because the adm inistration and m any Am ericans are opposed to new taxes. T hey are scared of losing job s and believe that an additional gasoline tax would be inflationary. M eanw hile, with lower gasoline prices and no governm ent energy policy, autom obile fuel efficiency has alm ost become a dead issue. T h e  adm inistration recently rolled back the Corporate Average Fuel Econ­om y ( C A F E )  standards from 27.5 m pg to 26 mpg and oil im ports are once again increasing, thus advancing the day when O P E C  can again raise prices.A s discussed above, C alifo rn ia  has historically taken the lead in im plem enting progressive energy efficiency program s th at were later adopted by the federal governm ent. T h e  time is right for C a lifo rn ia  to once again take the lead and consider a serious and effective energy policy that includes a  gasoline tax  and a m ile-per-gallon fee/rebate program . T h e  fee/rebate program  will reduce air pollution by m otivating new car buyers to purchase m ore fuel-efficient cars. T h e  gaso­line tax w ill not only reduce air pollution but also congestion by m otivati ig people to drive less and by providing additional tax money for im proving and adding to mass transportation system s around the state.F ig u r e  3 com pares the costs o f conserved gasoline with the prices o f gasoline in various countries, and highlights the fact th a t alm ost all o f our trading partners have a gasoline tax of from  $1 to $3 per gallon. These countries also have much higher average autom obile fleet efficiencies of about 25 m pg compared to 18 m pg for the U nited States . T he current fleet efficiency o f new U .S . autom obiles is 26 m pg compared to 30 m pg for new cars produced in Europe and Ja p an . T h e  U .S . could im prove average fleet efficiency from  26 to 35 m pg at a  cost o f about 50^/gallon conserved by reducing vehicle weight, im proving engine efficiency, reducing aerodynam ic drag and tire rolling resistance, and im proving the efficiency o f accessories. W e could further im prove fuel economy to 45 m pg at a cost o f 80^/gallon by enhancing the previ­ously mentioned item s and adding continuously variable transm issions (Ross 1987).Since short-term  gasoline price elasticities are sm all, and m anufacturers need at least 5 years to switch over to more fuel-efficient cars, we suggest a $1.00 per gallon tax  phased in a t 10<t
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F I G U R E  3 . C o s t a  o f  P u r c h a s e d  a n d  C o n s e r v e d  G a s o l in e . T he figure com pares the pur­chase price per gallon o f gasoline in various countries w ith the discounted cost o f conserving one gallon o f gasoline by im proving the fuel efficiency o f new autom obiles. T h e  two points on the cost-of-conserved-energy curve represent an average cost o f 50#/gallon saved between 26 to 35 m pg and 80#/gallon saved by im proving to 45 m pg. A t  40 m pg we could surpass Jap an ese im ports at a cost of only 80# per gallon saved and at the sam e tim e elim inate the need for all oil flowing to the U .S . through the A laskan pipeline and the Persian G u lf  plus the estim ated extract- able oil from the O u ter Con tinental Sh e lf o f C a lifo rn ia  and the A r c tic  N atio n al W ild life  R efuge. Source: Ross 1987, Rosenfeld 1987, and U .S . E IA  1987.
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per year. Com pared to our tradiug partners, this is a tiny am ount T h e  gasoline tax would raise about $1 billion in the lirst year and increase each year thereafter by about the sam e am ount.W e also suggest a revenue-neutral fee/rebate program  th at would require purchasers o f new cars to pay a fee of $200/mpg for every mpg below a target value, and rebate consumers $200/m pg for every mpg above a target valu e1. T h e  target value could be set at the current C A F E  standard o f 2(i m pg, and afterwards the target would be annually adjusted to keep the program  revenue neutral. Som e portion o f the fees collected could be allocated to research and developm ent lor im proving autom obile fuel efficiency. Each state  could set up an R & D  program w ith involvm ent from universities, m anufacturers and sm aller entrepeneurs th a t would allow for new idea'! to be developed, tested, and transferred to production. O ver tim e the m pg fee/rebate program  will effectively im prove the average fuel economy of new autom obiles. W e advocate this m pg program for the entire U .S ., but it would also work ju s t in C a lifo rn ia . Such a program would not be inflationary because more efficient autom obiles would be reduced in price as less efficient autom obiles arc increased in price. These two program s would provide incentives for new car buyers to purchase more fucl-cfficient cars and provide the necessary state  tax revenues to purchase right-of-w ays and build more extensive m ass transportation system s in order to relieve traffic congestion and reduce autom obile pollution.
5. A Revenue-neutral COt Po llu tion Fee/Rebate P rog ram : ~  £<t/lb. o f F'ossil CarbonH aving proposed two fee/rebate program s to level the playing field for more efficient new buildings and autom obiles, we end by proposing a third revenue-neutral incentive to reduce the production of C 0 2 and prevent global w arm ing.T he political problem with a C 0 2 tax is that states with utilities th at burn coal see such a tax as a huge plot to financially penalize them and place them at a disadvantage com pared to states with utilities that burn gas or oil. T h u s understandable vested interests have held up acid rain legislation for years and are expected to do the same for C 0 2. A nother problem with a C 0 2 tax  is th a t it would sim ply m otivate utilities to petition their P u b lic  U tility  Com m ission for rate adju stm en ts, and thus defeat the purpose o f the tax .O u r solution is to call for national leadership requiring th at all 50 states adopt a revenue- 
neutra l C G 2 fee/rebate program , with no interstate income transfers. W e believe th a t w ithout interstate incom e transfers our C 0 2 fee/rebate program  will be more palatable to the vested interests. T he idea is to m itigate C 0 2 generated by utilities ju st as our m pg fee/rebate program  w ill m itigate C 0 2 from cars. T he fee/rebate program  would m otivate utilities w ithin a given state  to sh ift from fossil fuels to improved energy efficiency, hydropow er, and renewables.T h e fee would be based on the number o f pounds o f fossil carbon burned. T h e  rebate in the first year would be equal to the fee, so th at no u tility  would be penalized in the first year. R ebates paid to individual utilities in succeeding years would be based on the fraction of the total fee paid by the u tility  in the firs t  year. If the population in a u tility  service area increases more rapidly then neighboring utilities, the P U C  in th at state  would have to adju st the fractio n al basis for rebate paym ents.

1 $ 2 0 0 / m p g  is the discounted present value of a S2/gailon tax (as charged in F r a n c e  or Japan) 

using the current average n e w  automobile efficiency of 26 m p g ,  a  1 %  real discount rate, average 

driving distance of 10,(XX) mile/year, a n d  a  10-year automobile lifetime.
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How big should the fee be? lu order to influence the utility industry, it should be an appre­ciable fraction o f the cost o f electricity and gas. We suggest that 25%  of the current retail price o f electricity would be sufficient, or about 2d/|b of fossil carbon burned. T h is  corresponds to 2cf/kWh for a coal-fired p lan t, about Itf/kW h for a plant burning oil or gas, and nothing for hydropower, im proved energy efficiency, or nuclear power.T he program effectively internalizes one environm ental cost of burning fossil fuels, and. intro­duces an incentive to m inim ize the use of such fuels by seeking cost-effective alternatives such as conservation. In order to get the program accepted by stales heavily reliant upon coal, the federal governm ent could provide funds to retrain coal miners, and provide other financial incen­tives for energy conservation or renewable energy dem onstration program s.There are o f course details to discuss.• How to handle interstate or international electricity transm ission? W e would apply the fee/rebate to the end-using u tility . T h is  would encourage utilities to look for the most elec­tricity for the least fossil carbon burned.• W ho participates— ratepayer or investor? W e would suggest the investors are more sensi­tive to profit opportunities than ratepayers to savings, so we would load most, of all o f it on the investors. Since nothing changes the first year, we’re just giving them an opportunity for profits.• S tate  or federal program ? It could start with individual states but F E R C  support would be a big accelerator.

R e f e r e n c e sA k b a ri, H .( H u ang, J . ,  M artien , P .,  R ainer, L .,  Rosenfeld, A .,  and T a h a , IT., The Impact o f Sum - 
mer Heat Islands on Cooling Energy Consumption and Global C O „ Concentration, T o  be presented at the A C E E E  Sum m er Study Proceedings, A silom ar, C A , A u g u st, 1988, D raft LBL-25179, Lawrence Berkeley Laboratory, Berkeley, C A  94720.C a li'o rn ia  D epartm ent o f Finance (C D F ), Economic Report o f the Governor, 1987, Sacram en to , C A  95814.C alifo rn ia  Energy Com m ission ( C E C ) , 1988 Conservation Report (D ra ft),  P400-88-004, Sacram ento, C A , June 1988.C ouncil o f Econom ic Advisors (C E A ), Economic Report o f the President, 1988, U .S . G overnm ent P rin tin g  O ffice, W ashington, D C  20402.Delene, J . G . ,  D irector, N uclear Energy C o st D ata  Base, O akridge N atio n al L a b o ra to ry , O ak - ridge, T N , 1988.G eller, H ., Energy and Economic Savings from  National Appliance Energy Standards, A C E E E , M arch  1987.H icks, L .,  personal co n n .u n ica tio n , New England Electric C o m p an y , B oston, M A , 1988.k o o m ey , J . ,  Rosenfeld, A .,  “ P rom oting Efficiency Investm ents In New B u ild in g s ,”  to be presented at the A C E E E  1988 Sum m er Study on Energy Efficiency in B uildings, A silo m ar, C A , A u gu st 1988.M oskovitz, D ., W ill Least'Cost Planning Work Without Significant Regulatory Reform ?, Presented at the N ational Association o f Regulatory U tility  Com m ssioners L e ast-C o st
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Planning Sem inar, Aspen, C O , 1988.R oss, M ., Road Vehicles and Petroleum Use in the United States— To Year 2000, Am erican C ou n ­cil for an Energy-Efficient Econom y, Jan u ary  1987. C o st o f conserved energy assumes 10- year lifetim e for the car, 10% real discount rate, retail increm ent of $12 per 1% increase in performance at 30 m pg, and $14 per 1% increase at 40 m pg.Rosenfeld, A .H ., Conservation, Competition, and National Security, Lawrence Berkeley Labora­tory, Berkeley, C A  94720, LBL-24755, 1987.U .C .L .A . Business School, U.C .L .A . Business Forecasting Pro ject, U niversity of C alifo rn ia , Los Angeles, C A  90024, 1988. Gross S tate  P roduct for T ab le  2 obtained from P a tti  N om ura, Phone (213) 825-1623.U .S . Bureau of the Census (B O C ), Statistical Abstract o f the United States: 1988  (108th Edition) W ashington, D C  1987.U .S . Energy Inform ation Agency (EIA), Annual Energy Review, 1986, D OE/EIA-0384(86), M av 1987a.U .S . Energy Inform ation Agency (ELV), In ternational Energy Annual, 1986, DOE/ELA-0219(86), page 51, T ab le  18, October 1987. Prices for Jan u ary  1, 1987 are for premium gas unless otherwise noted.U .S . Energy Inform ation Agency (EIA), State Energy Data Report: Consumption Estimates I960 - 
1986, D O E /E L V -0 2 14(86), A p ril 1988.U .S . Energy Inform ation Agency (EIA), Monthly Energy Review, DOE/ELA.-0035(88/03), M arch 1988a.
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Energy-efficient Buildings
E n e r g y  c o n s e r v a t i o n  a n d  e c o n o m i c  d e v e lo p m e n t  c a n  g o  h a n d  in  h a n d .  
E f f i c i e n t l y  d e s i g n e d  h o m e s  a n d  o f f i c e s  w i l l  s l a s h  e n e r g y  b i l l s ,  l i b e r a t e  
i n v e s t m e n t  c a p i t a l  a n d  a v o i d  t h e  e x p e n s e  o f  b u i l d i n g  n e w  p o w e r  p l a n t s

by A rth u r H. R osen feld  and D avid H afem eister
J immy Carter and Ronald Reagan 

are not known for holding similar 
opinions on questions of national 
policy, but on the subject of the 

energy crisis both presidents shared 
the view that conservation was a 
remedy that necessarily demands  a 
decline in living standard. President 
Carter. In his politically disastrous 
"malaise" speech, called on Ameri­
cans to make sacrifices in order to 
end the nation's “Intolerable depen­
dence on o p e c  oil." Eighteen months 
later, president-elect Reagan derid­
ed conservation as an approach that 
meant being too cold in winter and 
too hot In summer.  Both men. to put it 
plainly, were wrong. Since the oil 
shocks of the early I970’s Americans 
have enjoyed a 35 percent rise in the 
gross national product without in­
creasing their energy consumption. 
The main reason is that the services 
energy can provide—comfort, mobil­
ity. a cold beer  on a hot day—are gen­
erated much more efficiently today 
than they were back in 1973.

Much of the decline in energy con­
sumption is due to the more efficient 
use of energy in homes and offices. In 
buildings, new technologies and bet­
ter management  of lighting, heating 
and ventilation systems have cut 545 
billion from the nation's energy bills. 
More tangibly, in spite of the addition 
of 20 million households and 15 bil­
lion square feet of commercial and 
residential floor space, heating-fuel 
demand has dropped by 1.2 million 
barrels of oil per day, an amount 
equivalent to two-thirds of the output 
of the Alaska pipeline. (The output 
of the pipeline, 1.9 million barrels 
per day, is henceforth referred to as 
an "Alaska,") The 125 million house­
hold refrigerators and freezers in op ­
eration today require the electrici­
ty from 30 standard 1.000-megawatt 
power plants. If they were as inef­
ficient as the average 1975 model.
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they would require 50 power plants.
The size of these savings is not sur­

prising. After all, the buildings sector, 
rather than transportation, is the sin­
gle largest consumer of energy—10 
percent—In the U.S. economy. For 
electricity alone, the sector accounts 
for an even larger share: 75 percent 
of the nation's S 150-bllllon electric 
bill is consumed in buildings.

All told, the savings from improved 
"end-use efficiency" in all sectors are 
enormous.  If Americans today were 
to use as much energy per unit of 
G.N.P. as they did In 1973, they would 
need 35 percent more fuel than is ac­
tually being consumed.  If one looks 
at the savings In oil and gas (which 
are interchangeable), this difference 
is equivalent to 13 million barrels of 
oil per day, or half of the entire pro­
duction capacity of  opec. In mone­
tary terms, conservation is saving 
this country S150 billion per year in 
energy costs, a sum that approaches 
the size of the Federal budget deficit 
or the U.S. trade deficit.

With the recent plunge in oil prices, 
however,  energy conservation has 
ceased to be a national concern. This 
Is shortsighted in the extreme. First, 
the cost of oil amounts  to only 3 per­
cent of the cost of generating electric­
ity, the most expensive form of ener ­
gy. Second, the oil glut will not last 
forever. U.S. oil production has al­
ready crested in 1970 and world oil 
extraction is expected to begin de­
clining early in the next century, led 
by the stabler and friendlier oil ex­
porters: Canada will begin a steep de­
cline In about 15 years and the U.K. in 
about 20 years. By then o p e c  will be a 
smaller, more cohesive group with 
greater leverage than it has today.

Whether the shift comes in the next 
10 years or 30 years, no one doubts 
that the era of cheap oil will end. 
When that time comes, this country's 
economy and national security could

be endangered.  Fortunately there are 
many cost-effective steps the U.S. can 
take now to prevent such a catastro­
phe. In this article we shall describe 
technologies and policies for energy- 
efficient buildings that could cut en­
ergy consumption further by at least 
S50 billion per year. These changes 
are urgent: 50 to 100 years from 
now—as long as buildings from the 
1980's still stand—this country will 
have to pay the price of construction 
decisions made today.

Profiting from Conservation

Energy conservation has already 
made more energy available to the 
U:S. economy than any other single 
source. Yet there is room for even 
larger gains. In 1985 this country 
spent  S440 billion on energy, which 
amounts  to 55,000 per household or 
11 percent of the G.N.P. If all cost-ef­
fective conservation measures were 
taken and the U.S. became as energy- 
efficient as. say. Japan, this country 
would consume half as much energy 
as it does today and save S220 billion 
per  year. The annual cost of achiev­
ing this goal would be only about S50 
billion per year.

Moreover, by slowing the growth 
in demand for new energy capaciry, 
conservation could liberate 10 per­
cent of U.S. industrial investment 
capital for other uses. Already the 
rate of capital investment in new 
power plants has fallen sharply ow­
ing to energy conservation. In 1982 
utilities spent  550 billion. 14 percent 
of the total U.S. investment in indus­
trial plant and equipment.  In 1985 the 
amount  dropped to 530 billion. By 
1991 it Is forecast to fall to $17 billion. 
The electric industry predicts that in­
vestment will eventually rebound io 
545 billion, but if the measures dis­
cussed in this article are adopted 
by 1990. the need for new capac-
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S K Y L I T  S O L A R  C O U R T  provides -10 percent of the lighting and 

20 percent of the heating in the n e w  passenger terminal at the 

Albany C ounty Airport in Colonic, N.Y. A  microcomputer, pro­

g r a m m e d  with the solar altitude and azimuth angles until the 

year 2000, continuously gauges the indoor a nd outdoor envi­

ronment and selects the most energy-efficient position for the

louvers- T h e  dark m a s o n r y  wall supporting the skylight stores 

solar heat. T h e  stone floor prosides additional thermal mass. 

W h e n  daylight is available, photoelectric controls d i m  the arti­

ficial lighting supplied by  efficient fluorescent a n d  mercury- 

vapor lights. E i n h o m  Yaffce Prescott designed the terminal, 

and the energy consultant w a s  W. &  Fleming & Associates. Inc.
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E N E R G Y  C O N S U M P T I O N  w a s  a s s u m e d  to be lied to the gross national product (G.N.P.), 

as w a s  in fact the case before the oil embargo. Since then, however, energy c o n s u m p­

tion has leveled off at 73 q u a d s  (quadrillion Il.t.u.) per year even though the G.NJ’. has 

risen by 35 percent. T h e  difference between GJsI.P.-proJected consumption a nd actual 

c o nsumption is 25 quads. T h e  savings for oil a n d  gas lead lo a direct reduction in oil 

imports of 13 million barrels per d a y — half of the entire production capacity ol opec.

Ity can be delayed and attenuated.
Many players in the energy m ar ­

ket, from oil companies to regulators, 
now' recognize the importance of in­
vesting in end-use efficiency. This 
has not always been the case. In 
1975, for example.  California's utili­
ties predicted an annual growth rate 
for electrical demand of about 5 per ­
cent. even though one of us (Rosen­
feld) warned that rising energy costs 
would cause consumers to improve 
their end-use efficiency so that the 
growth rate would be much lower, 
about  2 percent. By now the differ­
ence between these two projci ns 
is about  15,000 megawatts,  the out­
put  of 15 large power plants.

As it turned out, demand grew at 
only 2 percent,  and the IS plants

were never built—testimony to the 
market forces that led people to use 
energy more efficiently when the 
price rose, and to the foresight of reg­
ulators who imposed standards on 
appliances and buildings and also 
prevented th" construction of the 
new plants. Cnastened by cost over ­
runs, lengthy delays, plummeting 
bond ratings and competition from 
"cogenerat ion" by major customers,  
California utilities have indefinitely 
scrapped plans to build any new cen­
tral power  stations.

Today many utilities recognize it 
is much cheaper  to improve custom­
ers'  energy efficiency, because the 
saved energy can then be sold to new 
customers.  The Pacific Gas and Elec­
tric Co., for example, reports that

"conservation will allow us lo avoid 
S5 lo S7 billion in outlays lor new ca 
pai ity dial would othorw ise lie need­
ed in the nest  decade Ii cosis up to 
s e v e n  nines as much lo produce a 
kllowaii-hour from a new energv 
sconce as It does to save a kilowall- 
hour  through I'G&I. conservation 
programs.”

Given that it pays to save energy, 
how should consumers  and societv 
choose among conservation options? 
The individual consumer  normally 
considers "simple payback time," or 
the time that must elapse for the an­
nual saving from conserved ener ­
gy to repay the initial investment.  A 
good Investment might have a pay­
back time o' -  year  or less, and a poor 
investment ' ght not pay back lor 10 
years, Society, however,  needs a dif­
ferent measure that allows an invest­
ment In efficiency (such as a better 
refrigerator) to be viewed as a new 
source of energy, which can men be 
compared with an investment in new 
supply. This measure is the "cost of 
conserved energy" and is usually ex­
pressed in cents per conserved kilo­
watt-hour of electricity (or dollars per 
conserved gallon of fuel).

Suppose, for example,  an efficient 
refrigerator conserves 1,000 kilo­
watt-hours per year but costs S100 
more than a less efficient model. To 
distribute the S100 over  the 20-year 

’ life of the refrigerator, one should fig­
ure a cost of S10 per year ' assuming 
an infii t ion-corrected cost of money 
of  7 percent per year). The cost of 
conserved energy for the refrigerator 
is then S10 divided by 1,000 kilowatt- 
hours,  or one cent per kilowatt-hour. 
The average U.S. price of one kilo-

WINTER DAY WINTER NICHT

C O M P U T E R - C O N T R O L L E D  L O U V E R S  at the .Albany C o unry Air- 

pori regulate sunlight entering through the skylight (see illustra­
tion on preceding page). O n  a bright winter day sunlight heats ihe 
back wall. W a r m e d  air is d r a w n  into a space behind the wall and

recirculated through the building. At night the louvers, w hich 

are filled with f o a m  insulation, are shut to trap heat. In s u m m e r  

the louvers reflect direct sunlight but admit diffuse light. W a r m  

air collects u nder the skylight and is vented by exhaust fans.
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wan-hour is 7.5 cents, so tli.u the net 
saving is G.5 cents per kilow all hour 
If Ihc 125 million tt lngvrait irs in ihe 
U.S. are replaced with new models 
each ol which saves I.(Win kilowali 
hours per \ ear. there will be an an nu­
al energy saving ol 125 billion kilo­
watt-hours. Al b.5 cents per kilowatt- 
hour  the net saving lor the nation is 
about SH billion. I Ins kind n( analysis 
enables us to study the real benefits 
and costs of  the specific conservation 
measures we shall now discuss

Office buildings

Before the 1973 oil embargo the 
supply of cheap energy encouraged 
flagrant Inefficiency In office build­
ings. Acres of floor-to-celling single­
glazed windows leaked warmth in 
the winter and admitted unwant­
ed solar heat In the summer  To this 
was added more heal from exces­
sive lighting by Inefficient lamps and 
equipment.  Inefficient building d e ­
sign meant that from 5 to 10 percent 
of total floor space had to be devoted 
to air-condltloning equipment.

In 1979 the average commercial  
building was 20 years old and annu­
ally consumed 270.000 B.t.u. of pri­
mary energy per square foot (the to­
tal amount  of fuel needed for heat 
and electricity generation). At to­
d ay ’s prices the energy bill for such a 
building would be an extravagant 
S1.60 per square foot. Some build 
ings were even worse, racking up an­
nual energy bills of $3 per square 
foot. Such profligacy meant that over  
a building's 50-year life span the en­
ergy bill would be double or triple 
the construction cost. The embargo 
forced builders to recognize the ab­
surdity of the situation and to start 
thinking In terms of a building's life­
cycle cost. Since the embargo, ener­
gy use in commercial buildings has 
fallen by almost .5 Alaska, and it con­
tinues to fall, albeit less rapidly. With 
further impro-ements in lighting, 
automated controls and thermal stor­
age, 100,000 B.t.u. per square foot 
should become standard.

Efficient building design has had a 
particularly dramatic impact on heat­
ing needs. Because heat in large 
buildings comes mainly from inter­
nal sources—heat from people, ap­
pliances, lighting fixtures and so 
forth—it is possible to manage heat­
ing requirements by exploiting the 
thermal mass of the building, for 
example by storing excess daytin.e 
heat and using it to warm the build­
ing during the night, The worst of the 
early-1970's buildings required 170.-

000 B t u per square Innt lor heating 
alone th e  average I'i 't buildings 
consumed II i u Willi vei
more energy ellu lent desiitns, lie.it 
mg needs will l.dl to less ili.m lO.Otit) 
III u , or six i omx per squaie loot 

I he decline lor electric ity is not 
as striking because new, improved 
equipment lakes lime in develop and 
Install for  air conditioning, how­
ever. electric bills can be reduced 
through simple systems ol thermal 
storage, which make d possible (o

move from )<> to >0percent  ol electri- 
■ al demand into oil peak hours In 
I' t/ ' i  annual  elcctricii\ consumption 
was 27 kdowaii hours per square 
tool m llu- worst oll l ie buildings and 
IW kilowalt 'hoors in tvpiial  ones. 
New energy elliclent offices get In 
on between It)and l> kilowatt horns 

Remarkably, it costs no more to 
construct an eriergy-elliclent office 
building than il does to construct an 
mellicient one I lie reason is that by 
reducing the size ol air-conditioning
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D O E - 2  C O M P U T E R  P R O G R A M  is a powerful tool in the design of energy-efficient 

buildings. T h e  program's analysis of annual energy requirements in the old and n e w  

terminals at the Albany County Airport is s h o w n  here. T h e  simulation w a s  based on  the 

local climate a n d  the building’s thermal mass, internal heat gains, solar gains and air- 

conditioning a n d  ventilation systems. The old terminal w a s  a gas-guzzler. In 1975 ihe 

American Society of Heating. Refrigerating and Air-conditioning Engineers ( a s i i r a £ )  set 

standards for materials, lighting, ventilation and so on, w hich called for the n e w  termi­

nal to be markedly m o r e  efficient. Actually the final design performed even better than 

the standard. DOE-2 w a s  developed for Ihe Department of Energv by the Lawrence 

Berkeley Laboratory-. It is n o w  the national reference tool for bullding-energy analysis.

HI
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D A V L I G H T I N G  can reduce lighting bills by u p  lo 15 percent In commercial buildings. 

Overhangs a nd light shelves shade the w i n d o w s  from direct s u m m e r  sunlight a n d  re­

flect daylight Into the w ork space Systems actuated by  photocells a n d  controlled by 

microprocessors d i m  artificial lights in proportion to available daylight. T h e  controls 

co m b i n e  natural and artificial light to provide even lighting throughout the building.CONVENTIONAL EFFICIENTFLUORESCENT ENERGY FLUORESCENT ENERGY

F L U O R E S C E N T  l a m p  systems can be m a d e  at least 35 percent m o r e  efficient through 

various n e w  technologies. In a conventional l a m p  a core ballast generates e n o u g h  volt­

age to initiate the ionization of mercury vapor a n d  then limits the current through Ihe 

discharge. Ionized mercury atoms emit s o m e  visible light and a larger a m o u n t  of ultra­

violet photons, which diffuse through the vapor and strike phosphor molecules coat­

ing the inner wall of the tube, causing t h e m  to emit visible light. Energy losses can be re­

duced at each stage. Solid-state ballasts reduce heat loss in both the ballast and the fila­

ment. Enriching the vapor with the mercury-196 isotope or applying an axial magnetic 

field will further boost the intensity of ultraviolet radiation reaching the phosphor.

systems and Retting rttl of single- glazed windows and excess lighting, one can pay lor insulation, small­er double-glazed windows and auto­mated thermostat and lighting con­trols. rifty years from now, when these Improvements have been fully adopted for commercial buildings (assuming the same total lloor-space area as today), this country will have liberated 85 power plants, costing two to three billion dollars each, and eliminated fuel needs equivalent to two Alaskas—not bad lor an efficien­cy investment of zero.
Superinsulated Houses

Since the oil embargo fuel con­
sumption in housing for the deve l­
oped countries has fallen by about 
30 percent.  New "superinsulated" 
houses have done much better than 
this average, reducing fuel needs by 
more than 75 percent. These houses 
are built with heavily insulated walls 
and ceilings, tight-fitting com, anents 
and, often, ventilation systems that 
recover heat from the exhaust air. 
The walls and ceilings have ext reme­
ly high insulation values, or R values. 
(The R value is a measure of resis­
tance (o heat flow; a standard four- 
inch-thick insulated wall is R-ll and a 
standard attic ceiling is R-19.) A su­
perinsulated house would have walls 
and ceilings rated up to R-30 and R- 
60 respectively. By investing from
S2.000 to S7.00C to superinsulate a 
house it is possible to reduce annual 
heating costs to between S20 and 
S300. even in climates as cold as Min­
nesota and Saskatchewan.

The remarkably low heating bills 
result because superinsulated hous­
es store the "free" heat from people, 
lighting, appliances and passive so­
lar heating through windows. Even 
ordinary houses tend to "float" about 
five degrees Fahrenheit above the 
outdoor  temperature because of  the 
internal free heat. Therefore when 
the thermostat  ir a conventional 
house is set at 70 degrees, the fur­
nace will not go on until the outdoor 
temperature falls below 65 degrees,  
the "balance point" of the house. The 
five-degree difference is called the 
free temperature rise of the building.

In a superinsulated house the frc*- 
temperature rise can be as much as 
30 degrees,  so that il the thermost.it 
is set for 70 degrees, the furnace "  nl 
not go on until the outside tempet i 
ture drops below 40 degrees: m c r -  
over, below 40 degrees it takes l« ss 
fuel to heal the house. In a iypn al 
U.S. climate such as thai of New i .irk



City, It the thermal resistance of a 
house is doubled, annual energy Con­
sumption is cut by about two-thirds.

Lighting and Windows

Last year It took 500 billion kilo­
watt-hours—the output ol 100 s tan­
dard plants, or 20 percent ol all elec­
tricity generated in this count ry—lo 
provide lighting in the U.S. Incandes­
cent lighting now accounts tor 40 
of the plants, fluorescent lighting 
for another  40 and high-intensity 
discharge lamps for the remainder.  
Technical advances in fluorescent 
lamps and their fixtures would elimi­
nate 20 power  plants, and compact  
fluorescents would replace enough 
Incandescent bulbs to eliminate a fur­
ther 20 plants, for a total saving of 40 
plants. Moreover, because the new 
lights would give off less heat,  there 
would be additional savings in air- 
conditioning bills.

Solid-state ballasts, which operate 
lamps at high frequency, can be ma­
jor  energy savers. The ballast in a flu­
orescent lamp provides a voltage 
high enough to initiate ionization of 
mercury vapor  in the tube and then 
limits the current for stable opera­
tion. The new ballasts dissipate less 
pow-er and also allow the brightness 
of the lamp to be adjusted over a 
wide range, making it economical to 
install lighting-control systems that 
reduce intensity when natural light is 
available or when work spaces are 
vacant. These advantages combine 
to reduce energy needs by from 25 to 
70 percent, at a cost of about  two 
cents per kilowatt-hour.

By 1995 solld-state-ballast lamps 
should gain 50 percent of the market. 
It is worth noting that the new bal­
lasts were developed as a joint effort 
by the Lawrence Berkeley Laborato­
ry's Lighting Research Program, un­
der the direction of Sam M. Berman, 
and small entrepreneurial firms. It 
was only after the initial success of 
these developments that major  com­
panies such as Norelco and the Gen­
eral Electric Co. introduced similar 
products.

New, compact  fluorescent bulbs 
are also beginning to replace many 
incandescent lamps. These lluores- 
cents require only Irom a third to a 
fourth as much power as incandes- 
cents of equivalent brightness and 
last 10 times longer. The !8-watt Phil­
lips SL-18. .'or example, costs S20 and 
consumes S 10 worth ol electricity 
during its 7.590-hour lifetime. In con­
trast, a 75-wut.' bulb with ihe same lu­
minosity costs 50 cents but lasts lor

only 750 hours, during which time 
it consumes S4 worth of  electricity. 
The life cycle cost of the SL IK. then, 
is S30 compared with S45 lor 10 in­
candescent  bulbs. Moreover, the SL- 
IH eliminates nine bulb changes and 
the burning ol 400 pounds ol coal at 
the power  plant.

Windows offer further ways to save 
energy;At  present  they leak about a 
third of the heat out of U.S. homes, 
corresponding to an astounding .5 
Alaska. To reduce this waste it is nec ­
essary to increase the R value of win­
dows. A normal single-glazed win­
dow Is rated at about R-l, whereas a 
standard insulated wall is R-11 or bel­
ter. The R value of windows can be 
raised from R-l to R-l I by a series of 
steps. Half of the heat lost through 
single-glazed windows can be saved 
by double glazing, thanks largely to 
an insulating air space between the 
two panes. Such windows are rated 
at R-2. Double-glazed windows can 
be improved to an R-3 rating by coat­
ing one of the inner surfaces with a 
thin film of a transparent  low-emis-

sivity material, such as tin oxide, 
which reflects infrared heat radiation 
back into the house.

Windows can be upgraded to It f* 
by replacing the air between the two 
panes  ol glass w ith xenon or argon 
gas. both ol which are better insu­
lators. One can obtain the same R 
vaiue by inserting hall an inch ol a 
high-tech insulator called aerogel be­
tween the panes.  (The substance is 
used by particle physicists as a radia­
tion detector.) Aerogel consists ol a 
very sparse skeleton of tiny glass 
particles that are transparent to visi­
ble light but scatter infrared radia­
tion. II the air in the aerogel is then re­
placed with xenon gas or with a weak 
vacuum, one  can achieve a window 
as resistive as a wall.

Home Appliances

Close to one-third of the energy 
consumed in buildings goes to power 
major  home electrical appliances: re­
frigerators, freezers, water  heaters 
and air conditioners.  They  account

S U P E R I N S U L A T E D  walls and w i n d o w s  can reduce h o m e  healing needs bv m o r e  lhan 

75 percent c o m p a r e d  with h o m e s  built before 1973. In ordinary insulated walls, heat 

seeps through w o o d  studs between the inner wall a n d  ihe outer wall. This Swedish-de- 

signed wall o v ercomes the p roblem by using I-beam siuds consisting of a sheet of insu­

lating masonite held between two pine flanges. Ileavily insulated walls m ust be sealed 

on the inside with a plastic m e m b r a n e  to prevent indoor moisture trom condensing on  

the cold insulation in the wall. Heat loss through double-glazed w i n d o w s  can be cut in 

half b y  coating one ot tne inner surlaces with a low-emissivitv material such as tin o x­

ide a n d  filling the air space with argon or xenon gas. Even o n  their own. low-emissivitv 

w i n d o w s  conserve energy ai a cost of S4 per million B.t.u. ol natural gas: the cost is ex­

pected to fall to S3 per million B.t.u. W h e n  low-emissivitv w i n d o w s  saturate the market 

early in ihe next century, they will save energy equivalent to one-sixth ot an  “Alaska."S3
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S T O R A G E  T A N K  lor colil water, installed in a building's air-conditioning svstcm. can 

reduce peak p o w e r  demand. At night the chiller cools the water in the tank. During the 

d ay the chiller is turned olf a nd the precooled water circulates through the building.

for 12 percent of the nation's energy 
budget, or  2.3 Alaskas, at a cost of 
more than S50 billion per year.  Re­
frigerators, which are in virtually ev­
ery home ana operate 2-1 hours a day 
on electricity, presented an obvious 
target for an efficiency study. In 1977 
Arthur D. Little, Inc., analyzed im­
provements such as better insula­
tion. compressors and gaskets and 
concluded that at an extra retail cost 
of S100 it would b'1 possible to have 
more efficient refrigerators co n su m ­
ing only one-third as much electric­
ity as the a v e n g e  1977 model.

A decade later these predictions 
are being realized in mandatory na­
tional standards,  first set in Cali­
fornia, In 1977 an automatic-defrost 
model with a capacity of from 16 to 18 
cubic feet consumed 1,900 kilowatt- 
hours per year. Under the California 
standard the figure dropped to 1.500 
in 1979 and to 1,000 in 1967; by 1993 
ii should reach 700 kilowatt-hours 
per year. These improvements add 
less than S130 to retail cost, and the 
payback time for the 1993-standard 
model (compared with 1977 models! 
is only one year. For the 125 million 
refrigerators and ' reezers in the U.S. 
the energy saving will be equivalent 
to the output of  30 power plants. In 
other words, an investment of S12.5 
billion in improved efficiency will 
as oid the need to spend S60 billion 
on 30 new plants, eliminate their o p ­
erating costs and spare the envi ron­
ment of their pollutants.

Llliciency improvements in other 
home appliances can uiso produce 
large economic benefits. In 1975 Co n­
gress directed the Lnergy Research 
and Development Administration to 
devise mandators standards to min i ­

mize the life-cycle cost of 13 major 
appliances, but the Reagan Adminis­
tration opposed the concept and de­
layed its implementation.

Impatient with the delay, several 
states set their own standards. The 
lack of uniformity troubled manu­
facturers, who in 1986 met with pub- 
lic-mterest groups and developed 
new standards, which Congress then 
adopted as mandaiory.  President 
Reagan pocket-vetoed the bill, but it 
was reintroduced and signed into law 
last year. Its sponsors estimate that, 
under the standards,  appliances sold 
by the year 2000 will decrease the na­
tion’s peak load by as much as 22 
gigawatts and save S27 billion.Exploiting Off-Peak Power

End-use efficiency is one way to 
conserve energy and forestall the 
construction of new plants. Another 
approach is for utilities to develop 
pricing strategies calculated to re­
duce the huge surges in demand that 
occur at certain times. Peak demand 
on summer  afternoons is often from 
two to three times as high as the de­
mand at night. Air conditioning ac­
counts for one-third of the 500-giga- 
watt peak demand in the U.S.

Common sense and basic econom­
ics dictate (hat utilities should charge 
the highest rates for elcctriciiv at 
peak hours during the dav and dis­
count i i  at night, following the prac­
tice of other industries such as tele­
communications and airlines. Tel 
until recentlv time-ol-u.se electric me­
ters have been relatively expensive, 
and so utilities have otlered time- 
dependent  rales m.imh to large cus­
tomers —builclini'v and lactones ihai

co nsu me  500 kilowatts or m o r e -  
even though residences and small 
commerc ia l  buildings actouni  lor 
Iwo-lhirds ol the peak-power load. In 
the next  III or 20 vears inexpensive 
microprocessor-based meters will 
enable utilities to applv iimo-ol-use 
rates to these customers as well.

Time-ol-use pricing gives consum­
ers an incentive lo store onergv in 
ofl-peak periods. In 1977. lor exam ­
ple. Sianlord University recognized 
that its davt imc cooling needs were 
rising and  that it needed lo plan for 
three megawatt s  of new peak de­
mand. Adding that much new air- 
conditioning capacity would have 
cost about  SI.5 million. Instead, lor 
onlv SI million, the university built a 
lour-million-gallon cold-water stor­
age tank connected to the existing 
air-conditioning system. By cooling 
Ihe water  during off-peak hours and 
then drawing  on the stored refrigera­
tion. Stanford trimmed 3.5 mega­
watts f rom its peak demand for an ad­
ditional saving of S200.000 per year.

Market Failures

Clearly there are many oppor tu­
nities for boosting the energy effi­
ciency of buildings. Vet improve­
ments are not proceeding as fast as 
one would expect. The reasons can 
be traced to a . lumber of market 
failures. The most important  one 
stems from the different time hori­
zons the various principals consider 
when making  decisions. Investments 
in energy supply are made by utili­
ties and o t he r  large companies that 
raise billions of dollars for huge proj- 
e:ts and expect  to pay off their inves­
tors over a decade  or two. In contrast, 
most ho meow ners  will not invest in 
efficiency if the pavback time is 2.5 
years, ev en  though this represents a 
hefty -10 percent  (nontaxable) annual 
return on investment.  Large institu­
tions such as governments,  universi­
ties and corporat ions  seldom consid­
er paybacks longer than three v ears, 
thereby reject ing a 30 percent return 
on their ow n or  taxpayers'  mo ne v .

Utility pricing introduces anoth­
er distortion. Electric companies are 
regulated and mav onlv- charge their 
average cost (plus a 10-to- 15-perccnt 
return on investment) for the power 
thcv sell—about seven cents per kilo­
watt-hour. Yet the replacement cost 
for that kilow nti-hour is considera­
bly higher—sav It! cents—depending 
on Ihe utility’s new sources ol sup- 
plv. Consumers  m jv  therelore reiect 
an efficiency improvement  because 
Ihev do not perceive u lo be msi-ef-



fcclivc al !<>da\’s prices even though 
il would actualh be cost-effective if 
they considered the higher prices the 
utility will charge when it Is forced to 
build a new plant.

Remedies

Fortunately specific policies can be 
adopted to counteract these market 
failures. One of the most promising 
policies Is for utilities themselves to 
sponsor  conservation. Utilities can 
offer incentives, such as low-lnterest 
loans, rebates and outright grants, as 
a way of encouraging customers to 
make their homes and businesses 
more energy-efficient. In California 
the utilities pay commercial c' stom- 
ers S300 per kilowatt saved as an 
Incentive to reduce peak demand. 
In the Northwest utilities pay home 
builders between S3,200 and S3.800 
for meeting the new construction 
standards of  the region before 1990, 
when they will become mandatory. 
In Dallas last year a utility-sponsored 
rebate program induced 40 percent 
of the new large office buildings to in­
stall thermal-storage systems.

Some utilities have also changed to 
a progressive rate structure. Before 
the era of opec, the more one con­
sumed, the less one was charged per 
kilowatt-hour. Utilities in California 
and elsewhere now do the opposite. 
Their rates are low for the first few 
hundred kilowatt-hours per month 
and go up as consumption increas­

es. in the highest tier, i ustomcrs 
must pay the cost ol power from a 
new plant the utility would have to 
build it consumption increased any 
further. With such a rate structure, 
conservation can compete with ene r ­
gy purchases fairly. The next step 
could be to charge new buildings 
"compulsory utility bonds," which 
would reflect the cost of the new ca­
pacity that would be needed for the 
building and would more accurately 
convey the costs of electric demand 
lo the builder and the buyer.

The Federal Government also in­
troduces distortions in the econom­
ics of  energy, by support ing research 
and development for energy supply 
(particularly nuclear power) much 
more generously than R&D for en­
ergy efficiency. The Governmem 
should either drop the supply incen­
tives or level the playing field by 
providing equivalent incentives for 
conservation.

Already R&D in end-use efficiency 
has contributed mightily to reducing 
the nation’s energy needs. For exam­
ple, we estimate that Federal R&D 
funds hastened the commercial iza­
tion of high-frequency fluorescent 
ballasts by five years. Those five 
years will save the country more 
than S25 billion. Yet the Federal p ro­
gram cost less than S3 million, of 
which half came from industry. That 
represents a benefit-to-cost ratio of
8,000 to one. Moreover, the research 
helped U.S. Industry to retain its mar­

ket share vis-a-v is tu rope  and )apjn,  
both ol which  had independently d e ­
veloped high-frequency ballasts. Yet 
every year  the Administration re­
quests a 50 percent  cut in research in 
energy efficiency. Given the decades 
necessary for new technologies to 
saturate the  marketplace,  it makes 
more sense to maintain the levels of 
research funding.

Finally, we  argue lor reasonable 
standards for appliances and build­
ings, an approach  that has worked 
well in California. These could be 
aimed at keeping the worst applian­
ces off the market  and could be based 
on, say, a five-year payback period.

The U.S. has  the means to reduce 
its energy costs  by S220 billion per 
year, above and beyond the S150 bil­
lion it is a lready saving as a result of 
conservation. For the buildings sec­
tor the potential  annual  savings are 
from 550 to S100 billion. In order to 
achieve these  goals It will be neces­
sary to remove  the market  barriers 
we have described.  This will require 
the concerted efforts of utilities and 
government.  The penalty for not do­
ing so is severe:  money will contin­
ue to be wasted,  remaining reserves 
of cheap e ne rg y  will be squandered,  
the U.S. will wane in competi t iveness 
with Europe and Japan, the country 
will remain dependent  on foreign 
sources and the environment  will 
continue to be degraded.  The nation 
should take advantage  of the oppor­
tunities at h a n d  without delay.
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E N E R G Y  S A V I N G S  from five of the six examples described ir. the 

article save only a few billion dollars per year today, but 50 to 

100 years f rom now, w h e n  ihe n e w  technologies saturate the 

marketplace, they will save m o r e  than S 100 billion per year. T h e  

savings s h o w n  are for commercial buildings (including m o s t  of 

the savings f rom improved lighting), superinsulaled h o m e s  (in­

cluding windows), refrigeration, other appliances a n d  resid- n- 

tial lighting. T h ermal storage is not included because ii s j m -s  

peak power, not energy. The total-savings line s h o w s  all U.S. e n­

ergy savings (see top illustration on page 80). T h e  calculations 
are based o n  figures fixed at 1985 levels for the total n u m b e r  

of households and area of commercial floor space in tin- U.S.
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People who have worked in the field of energy conservation have a 
lot to be proud of. In the last 14 years we have made dramatic im­
provements in the efficiency with which we use energy and have 
made an impressive head start on weaning ourselves away from our 
fossil fuel habit.

Conservation Has Temporarily 
Overwhelmed OPEC

We have saved a truly staggering amount of energy through con- 
servation-by which I mean efficiency improvements, not freezing in 
the dark-since the first oil embargo. Figures la and 1b illustrate 
these savings, which have accelerated since the second and more 
serious oil price shock in 1979.
Before 1973, energy prices were low and there was little interest 

in improving our efficiency. It was conventional wisdom that energy 
use would grow at least as fast as GNP. In Figure 1a (for the U.S.), 
the heavy solid line represents the actual consumption of total pri­
mary energy. The lighter solid line is simply GNP, scaled to go through
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Figure la and 1b. U.S. and OECD Energy Use:
Actual and Projected by GNP

Tlie upper figure is lor (lie U.S. ontl ihe lower figure shows comparable dnlo lor the eniin 

Ciganiration lor Economic Cooperation and Development ( O ECD) Projected energy ii 

calculated on a G N P  basis in constant dollars, with both forecast and "Lack-cast" value' 

Irom 1973. Note that the G N P  back-cast generally follows the actual consumption curvt 
before O P E C  Tho "primary energy" on the left hand scales includes luel burned al the 

power plant, in units ol "quads" (quadrillion (10lsBlu)l, Tho oil and gas savings were 

converted Irom quads to fractions ol O P E C  capacity using an estimated 1986 total O P E C  

production capacity ol 29 Million barrels per day 108 quads). For the right-hand scales, 

quads were converted lo 1980 dnlljrs using the 1984 U.S cost ol energy (about $r|<10 bil­

lion for 73 quads). Savings lot Ihe U  .S. in 1985 went one-half ol O P E C  total capacity. Thu 

O E C D  includes all of North America. Western Europe, Jjpan and Australasia. \nd consumes 

about twice as mu c h  total resource energy cs thu U.S. alone. Oil and gas savings for the 
O E C D  in 1985 were five sixths of total O P E C  capacity.

Energy Conservation, Competition am! National Security /
the 1973 energy tfse of 73 quadrillion Btus (73 "quads"), Backcasi 
to 1965, we see that GNP and energy use tracked nicely, correspond­
ing to frozen efficiency, but forecast to '85 we see GNP rising 33%, 
while actual use has leveled off at 73 quads. Thus we have achieved 
an astounding 33% increase in efficiency and a remarkable annual 
saving r f $150 Billion, but are still loft with a $440 Billion annual 
energy bill.
In the figure the broken lines represent oil plus natural gas, which 

are partially interchangeable in our economy since many boilers 
switch from one fuel to tho other, depending on the price. Despite 
the 33% growth in our GNP, our oil and gas use has declined even 
faster than our (also declining) domestic production of fossil fuels (in­
dicated by the dotted line). Compared to 1973, we are now annually 
saving 'A of OPEC's current capacity of 29 million barrels of oil/day.
If the U.S. and OECD had not reduced the need for this oil and 

gas, it could have come only from imports, since our domestic pro­
duction is steadily declining. Thus our imports, instead of today's 
6Mbod at $20/barrel, costing annually $44B, would have been 
about 20Mbod, and at a price probably exceeding $30/bbl, for a 
staggering cost of more than $200B/year, applied to our trade deficit. 
(Realistically, of course, this could not have happened— we don't 
have that much foreign credit. Instead we would have avoided the 
bill with a drastic decrease in our standard of living.]
Figure 1b tells the same story for the OECD, which includes all of 

North America, Western Europe and Japan. The OECD annual energy 
bill is $900 B, but (compared to 1973 efficiency) we are saving 
$250 B/year. Our oil and gas savings are 5/6 of current OPEC capac­
ity. Because of the North Sea, OECD production of oil and gas is 
still rising, but nowhere near enough to supply the amount that we 
have saved. So, again, OECD imports would be nearly 5/6 of OPEC 
capacity higher.
What would we be paying today for oil and gas if OPEC were at 

100% capacity, and in addition there were still a major shortage of 
oil? Figure 2, taken from DOE/EIA's International Energy Outlook, 
hints at the answer-OPEC was able to raise prices in all those years 
that 80% or more of its capacity was in use. This suggests substantial 
price increases every year above the $30/barrel which we paid in 1980, 
disastrous increases of $100, $200 or even $300 Billion in our trade 
and budget deficits, and a global security problem, compared to which 
the present problems in the Persian Gulf pale into insignificance.
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OPEC Pricing Bohovior, 1976-1986

Porcentage of Capacity Utilization 

Figure 2. OPEC Pricing Behavior, 1975-1986
Tim 1986 observation, which was not used to derive tho curve, reflects Saudi Arabia's 
decision to switch Irom pioviding (trice support to Increasing market sliaro. Figure adapted 
from. International Energy Outlool;, 1986. Energy Information Administration, U.S. 
Department of Energy, page 10.

Conservation has bought us valuable time and we had best continue 
to support this winning strategy. But how long can we maintain the 
"g lu t," i.e., keep OPEC down to 60% of its capacity?
A vigorous government/utility conservation program can continue 

the flat demand of Figure 1 almost indefinitely, despite a reasonable 
growth in GNP. But oil production is going to drop, faster and faster 
for the U.S., and will peak in about 10 years for the North Sea and 
for the Soviets. Even OPEC, running at full capacity, is good for 
only about another 40 years.
Figure 1 covers only 20 years, so the decline in production does 

not appear very steep. Lest the reader be deceived, Figure 3 shows 
U.S. oil production, which goes out past 2020, when our children 
will still be paying energy bills but living without much domestic oil. 
The figure comes from Beyond OH, by the Complex Systems Research
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Comparison of Hubbert Curve to Actual Production

Year

Figure 3. Comparison of Hubbert Oil-Depletion Curve 
to Actual Production, Excluding Alaska

Solid line is actual U.S. oil production; dotted line is Huhbert's 1958 curve; fash-dotied line 
is Hubbert's curve updated by authors of Beyond Oil based on 1981 data. Source. Beyond 
OH, by the Complex Systems Research Center, University of New Hampshire, Ballinger Pub­
lishing, 1986. DOE estimates for 1990 16.9 Mbod) and for 1995 (6.2 Mbod) and Oil Indus­
try Survey for 2000 (median = 4.5 Mbod) arc from Energy Security (DOE S 57. 1987) and 
"U.S. Oil Production," I! c. Office of Technology Assessment (Report E-349. 1987)

Center of the University of New Hampshire. It shows our inexorable 
decline in oil production. To emphasize this, its authors point out 
that in the 1950s we discovered 50 barrels o f oil for every barrel 
invested in drilling and pumping. But by 2000 or 2010 this ratio will 
have dropped to 1:1, at which time domestic exploration will become 
uneconomic.
What is more, the two smooth curves reflect reserves at a time 

when oil was very inexpensive. We spent S’A Trillion exploring for oil 
in the 1980s. The bullets to the right of the curves show that this has 
bought us a mere eight-year delay in the day o f reckoning.
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Note that buildings generally last for 50 years, so a sub optimal 
building constructed today will stili be guzzling expensive energy 
long after American oil and gas have run dry. And today's buildings 
arr- very sub-optimal, as can be seen by noting American ideas about 
acceptable payback times. Builders (including ihe U.S. government) 
will not tie up their money in efficiency investments if the payback 
time ic more than 2-3 years; yet, on the supply side, the typical in­
vestor will accept a payback time of 10-15 years from a power plant 
or an oil-and-gas venture. So the playing field is badly tilted in favor 
of supply. Thus a conservation measure such as thermal storage, 
which avoids running air conditioners at peak power times, has a pay­
back time of only 2-3 years, yet is largely ignored (and completely 
ignored in new federal buildings). If we persist in ignoring thermal 
storage until the turn of the century, we'll have to build the equiva­
lent of 100 otherwise unnecessary standard 1000-MW power plants 
at a cost that will probably exceed $1.5 Billion each.
Figure 4 (taken from Electrical florid) shows the effect on elec­

tric u tility construction expenditures of the conservation success of 
Figure ?. During the power plant overbuilding spree around 1980, we 
invested $50 B/year i 12% of our annual capital investment in plants 
and equipment).
Now we have L0 baseload plants (about 1000 MW each) in excess 

of current need, and utility construction is predicted by Electrical 
florid first to fall to $17 B/year (leaving another 10% more of our 
capital formation for other productive investment) and then to rise 
to $40 B/year as electrical demand continues to grow at 2%/year. 
Conservation R&D today, leading to more efficient use of electricity 
in 1995, can greatly delay and mitigate the need for this looming 
$40 B annual investment.
Figure 1 showed that conservation is now saving the U.S. $150 B/- 

year, and we have cut our energy bill to ''on ly '' 11% of our GNP. 
But the Japanese spend only 5% of their GNP on energy.
"Least-cost'' calculations show that optimal investment would 

halve our energy use by the turn of the century (see Figure 5). This 
suggests the following analogy: if we were stuck a t 1973 efficiency, 
we would be pouring $590 B worth of energy into a pipeline each 
year and getting out only $220 B in energy services. The rest-$370 B 
-would have leaked out.
But we've already plugged more than a third of the leaks, and we 

now waste only $220 B/year, so we pour in "on ly " $440 B worth.

Energy Conservation. Competition and National Security 11
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Figure 4. Electrical Industry Annual Investment in 
Plant and Equipment, in 1986$

The equivalent investment by all of industry is about $1B per day, so that the electric 
fraction has dropped fro") about 15% ($50B) too minimum that will be about 5% ($17B). 
The utility investments do not Include cogeneration, which is runnino at about $2B/year, 
Source Electrical World, McGraw-Hill. Inc., September 19B6. Figures for total industry 
investment are from 1986 Statistical Abstract of the United States, 106th Edition, Table 
901, p. 529, using GNP implicit price dellators to convert to 1986 dollars.

Of course, we didn't achieve these savings at zero cost; we did it by 
investing.
To be fair, we are investing around $15-$30 B/year in retrofits-a 

modest amount yielding something like a one-year payback. We can 
save the remaining $220 B that is wasted-and cut in half what we 
currently spend on energy— three-to-five times more cheaply than 
continuing to pay for wasted energy. So our first prio rity should be 
to finish plugging the leaks before we invest more in new supply.
The longer we let the leaks continue, the quicker we will exhaust 

cheap, secure sources o f oil and gas. Seeking n6w supplies— "draining 
America firs t''— while we continue to waste energy and backslide on
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Figure 5. Annual U.S. Energy Cost
Uy 198-1. Iliu cni'rtjy use per dollar cl GNP (in conslani dollars) has dropped lo 74% ot Ihc 
1970 level. II efficiencies had stayed frozen at 1970 values our $440-l>illion annual cost 
today would instead be 5440 U/0.74 = $D90B. On riyht scale. "Fraction ol National GNP." 
are lines representing 1984 fractions for European countries and Japan. These lines show 
whai the 1904 U.S. economy would pay for energy at various foreign efficiencies.

auto efficiency just hastens the depletion of our reserves; heightened 
efficiency saves the energy until it is really needed.
And how much has it cost to plug the leaks? So far, because we 

have been skimming the cruam, conservation has typically been five 
times cheaper than purchasing energy. So to save $150 B/year, we 
have probably invested $30 B/year, leaving a net savings of $120 B/- 
year.

In terms of incentive programs sponsored by governments or 
utilities, we can do even better than 5:1. PG&E, the giant Northern 
California u tility , boasts that in 19B5 it spent $0.25 B on conserva­
tion programs but avoided committing $1.75 B to new supply, a 
benefit/cost ratio of 7:1, To save the next $200 B/year, some of the 
creain will be gone, but least cost analysts estimate that conservation 
will still be three times cheaper than supply.

We are Losing the Efficiency Race with Japan

In 1985, the U.S. used 11.2% of its GNP for energy; Japan used 
5%. Figure 6 clarifies this point and puts the efficiency, as measured 
by eneigy use per GDP,1 of other countries in perspective. The de­
tails of the figure are explained in the caption, but the summary is 
that we spend about 6% more of our GNP on energy than do the 
economical Japanese.
Japan is beating us in absoiute energy efficiency (they use half as 

much energy per capita as Americans) and in the rate of improve­
ment. In the period plotted in Figure 6, Japan has improved its 
energy use per dollar of GDP by 31%, while we have improved by 
only 23%.
A t the same time, Japan's per-capita income has come up from 

behind and is now passing that in the U.S. Neveitheless, we can be 
proud that we have the second best record of nine countries pic­
tured, thanks to appliance and automobile labels, automobile stan­
dards (and imported cars), building standards, federal and utility 
conservation programs, a vigorous R&D program, and c f course the 
market.
How has Japan become as productive as the U.S. on less than half 

the energy? The answer lies in Japan's unflagging commitment to 
energy efficiency. For example, between 1973 and 1985 energy use 
per pound of steel produced had declined by 15%, electricity used to 
operate new refrigerators had dropped by 73%, and electricity used 
to run room air conditioners had dropped 42%.
Japanese new cars are already at 29 mpg and under the influence 

of their gasoline prices of nearly $3/gallon will probably continue to 
climb, whereas the U.S. CAFE standards are now stuck at 26 mpg. 
The security-enhancing aspects of increased auto efficiency will be 
discussed in more detail later in this article.

*7n liie U.S.. GDP is only a percent or two less than GNP.

______ Energy Conservation, Competition and National Security 13
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Figure 6. Resource Energy Use vs. GDP 
(both per capita) 

for 9 Industrial Countries
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m 1970 am) ending in 19B5. The conversion (rorn local GDP to dollars depends only on tliu 
July 1, 1987 exchange rate, earlier points ate trlotied using individual nation.il deflators. For 
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resource energy of $0.1 <1/0.1 Hydroelectric and nuclear electricity are converted to resource 
(primary) energy using IFA's standard generation efficiency ol 38.5% (except in Japan, 
35.1%). Data lor the USSR is unfortunately site energy

Sources Price- DOE/E IA 0370 198<1 (updated to 1905 by phone to CIA).

Income and Populetion-IMI’ International Financial Statistics 1986,

Energy Consumpdon-iht'. OCCD/lLA volume Energy Balances 1970 :985 (it should be 
noted that we use the "Total Energy Requirement" data as opposed l<f "Total Final Con­
sumption", the former s resource (or "primary") energy and the latter is site energy, where 
the losses in electricity generation are ignored.

Soviet Djta-"UN Demographic Yearbook." 1905. Exchange rates are (or July 1,1587 

I TOE *<I2.6GJ.

Of course to achieve this efficiency the Japanese had to make 
investments, whose repayment eats into about 20% of the savings. 
So instead of having 6% more of their GNP available than we do, 
they really have gained only about 5%. This differential of 5% of 
GNP means that, even if all else were equal, our products cost on 
average about 5% more than comparable Japanese products, thus 
impairing our balance of payments, the dollar/yen ratio, and our 
lifestyle.
Some readers may find this assertion obvious and can skip this 

paragraph, but those who are surprised at a 5% cost penalty should 
consider this argument. The total energy cost of any product is the 
sum of the direct energy cost (significant for iron and steel, insignifi­
cant for most high-tech products) p/us the indirect cost embedded in 
wages. (For the same life-style, a U.S. worker who commutes in a gas 
guzzler and lives in a unorly insulated dwelling needs higher wages 
than his Japanese competitor.)
Effectively, U.S. manufacturers pay a total 5% energy tax. But 

unlike other taxes, which arguably provide government services, this 
5% just goes up in smoke and pollution.
The defense version of this tax is already much discussed. Thus, if 

the Japanese had a GNP equivrlent to ours, they would avoid a tax 
of $300 B (7.5%) for defense, giving them a 7.5% competitive edge. 
Now we have added a $200 B (5%) energy efficiency differential tax, 
for a total handicap of 12.5%-and as energy prices rise, this gap will 
widen.
Let us examine in more detail what will happen in 10 or 20 years 

if OPEC regains control and energy prices double. Without a con­
tinuing, vigorous conservation program, our energy bill could zoom 
from 10% to 20% of GNP. We predict the: the Japanese will continue 
to invest in efficiency even during tne glut, get down to 2% of GNP 
at today's cheap prices, and later climb back to only 4%. And they 
will be experienced at manufacturing and exporting energy-efficient 
products, which seem likely to be in demand. The competitive out­
look begins to look bleak.

Energy Conservation. Competition and National Security 15
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Public R&D for Energy

Conservation R&D Compared with 
Other Economic Sectors

Table 1 disaggregates our $440 D annual energy bill according to 
the buildings, industry and transport sectors, and Table 2 compares 
our total expenditure in several economic sectors with our publicly- 
supported research and development effort in them. Despite the 
prominence of our national energy bill (the largest single sector), we 
invest barely one-half of one percent of that amount in research 
aimed at meeting our energy needs.
If we consider R&D effort on construction and conservation 

(which can meet our needs at one-third to one-fifth the cost of new 
supply), we invest less than one-tenth o f one percent. By comparison, 
for Defense, Health and Agriculture R&D we spend anywhere from 
1% to 12% of total expenses, or 10 to 100 times more than for con­
servation. But if we look at what really works, it is conservation that 
has (literally) fueled our post-OPEC economic growth.
Figure 7 shows the U.S. Department of Energy (DOE) budget 

during the post-OPEC decade. It grows from its foundation in 1976 
to a peak of $15 Billion a year, then comes down sharply under the 
Reagan administration. Only five to six percent of this has gone to 
improving energy efficiency.
This misplacement of priorities isn't a sickness for which DOE is 

solely susceptible; it's a general trend in our society. If one looks at 
the Electric Power Research Institute's (EPRI) budget, for example, 
one sees that it has 6% demand-side and 94% supply-side research.
We're very much a society that pays attention to big water projects 

rather than to water conservation, to large power plants than to 
many small and efficient lamps, to a rail line than to a flexible fleet 
of buses in urban areas, to a freeway than to well-timed street lights, 
to a hospital than to preventive health care.
In 1980, DOE was spending $100 million on Buildings and Com­

munity Systems research, or $1.20 per home in the United States. 
The potential savings are around $2000 a home, aside from commer­
cial buildings where a large savings potential also sits untapped. The 
Reagan administration thought that DOE was spending too much 
and requested zero budgets by 1983. Congress helped a bit, and so 
things haven't been zeroed out yet. We're now at 50 cents per home

Energy Conservation. Competition and National Security ____ 1/

Table 1. U.S. Energy Expenses, 1985*

S e c t o r
F u e l

($1011)
E le c t r ic i ty

($101!)
T o t a l
($10B)

B u i l d i n g s 00 110 170
Residential •to CO 100
Commercial 20 50 70

I n d u s t r y 70 40 110
Buildings 3 7 10

T r a n s p o r t 100 0 160

T O T A L 200 150 440

P e r c e n t  o f  G N P 1 1 . 2 %

‘ Excluding Federal subsidies and rounded to the nearest $10 billion. Source Srare Energy 
Price and Expenditure Report 1985, October 19B7.

Table 2. Comparison of Energy Expenses and R&D 
With Other Economic Sectors

T o t a l P u b l i c l y - S u p p o r t e d
E x p e n s e s R & D  -f  T e c h  T r a n s f e r
(Bi l l ions (Bil l ions P e r c e n t a g e

1084$) o r  1085$) o r  1084$

E n e r g y S-M0B
C.5%T o t a l  S u p p l y  R & D 2.50

C o n s e r v a t i o n  R & D 0.18 < 0 . 1 %
H e a l t h 400

N . I .H . 6.20 1.6%
C o n s t r u c t i o n 340 0.01 < 0 . 0 1 %
D efe n se 300 37 12%

E d u c a t i o n 200 < 0. 1 < 0 . 1 %
F e d e r a l  Def ic i t 200 — ---

T r a d e  Def ic i t 200 — ---

A g r i c u l t u r e 140 — ---
E x p e r i m e n t  &  E x t e n s i o n 1.70 1.2%
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Table 3. Lead-Times and Net Savings for Successful DOE-Sponsored Buildings Energy R&D Projects

Solid

Suit

Bnlluli

U » - E

Window

Film*

Rrwdrnlinl 

Abtoryliol 

Httl P«m>

Adf tnrrd 

Elrctric 

Hr*l P « m y

Hl|k Efflcitncy 

Rrfriftrnlor 

C o m p r m w

Hi|k Efncimcy 

Rrfri|tfklor 

-Frrtttr

Kttl Pump 

W»lrr 

Ht»lrr

1. D O E  Projtct Dar»Uoe 197 ft- 197 ft- 197 ft- 1977- 1977- 197ft 1977-

1990 l WO0 1988 193ft 1981 1983 1982

5. E«l. S 0 %  PtiKrtUoi of 
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199S 5000 5001 1998 1990 1998 2000

3. Y « r »  ky wliich D O E

t d m r t d  rammnrritliuUot
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J^/kWk 1 2 / M D U 12.S0/MBU 13.78/MDU l//kWk 3//kWk 8//1.WK

S. C-atl of D O E  Proj*ci U M I5M Ifl 8 M SIM S I M S0.8M S0.7M

C. Nrl Aanal Stvlnp i* I98S S U M J M M tOM tOM S0.4M S0.2M 90.3M

7. Nrl Aaaiil Strinii »l 

SiUrtlioii (i.t. 10-IS 

eflrf S0% y«»rlr»Uoo)

88.DOOM ta.oooM H.400M 82.800M Sl.lOOM S880M S1.800M

8. C«m»l»UT« Nrl Siflnp 

(Liir 7 x lilt 3)

tJS.OOOM I13.000M tlS.OOOM S8.000M S2.200M S1.700M S3.800M

9. D O E  Projttl ROI

( R r u n  o» |»T»lm«*l, 

-Lint 8 ■*■ lint S)

8,000: 1 7.000: l 1.800 : 1 2.800: 1 2.000 : 1 2.000 : 1 8.100: 1

Source "Federal R&D on Energy EHic.er.cy A S50B Conu.bution ,o the U.S. Economy, a White Paper on the Consequences of Pro- 
oosed FY'87 Budget Cuts." by the American Council for an Energy-Efficient Economy and the Energy Conservation Coalition.
March &, 1986.
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Sizes & Diversity of the Buildings Sector

■ New construction totaled $340 billion in 1985 (9% of GNP)

■ The cost of energy consumed in the buildings sector totaled $165 
billion in 1985

■ The construction industry is:
-Over 28,000 homebuilders
-Over 150,000 special trade contracting establishments

■ The construction material and component manufacturing industries 
are also fragmented:
-Over 600 manufacturers of non electric heating equipment 
-Over 100 manufacturers of mineral wool insulation

■ Each new building requires inputs from more than 50 industrial 
sectors

Figure 8. Size and Diversity of the Buildings Sector
Tlio high degree ol fragmentation delays the diffusion of conservation practices. Source. 
DOE Assistant Secretary's Review of Office Buildings and Community Systems, Lawrence 
Berkeley Laboratory. October, 198G.

Thus, at LBL we started to develop the heat mirror film in 1976, 
but as shown in Figure 9 it will not reach 50% market penetration 
until around 2000 (12 years from now), and the majority of existing 
windows will not be replaced until 2020 (32 years from now). So to 
save scarce-energy for our children, we need to support R&D today.
The savings from these three completed projects are astounding: 

nearly $17 B/year when they finally saturate the market (even at 
today's prices). This equals the yearly output of about 25 baseload 
power plants, and an oil and gas saving equivalent to half the yearly 
output of the Alaska pipeline.
In addition to saving energy, conservation has also saved some U.S. 

industries and created others. The $0.7 B/year U.S. ballast market 
would have been invaded by the Japanese and the Europeans had it 
not been for U.S. development of the solid-state ballasts. In Califor­
nia, we have two new industries based on the “ heat m irror" films:

Energy Conservation. Competition and National Security 21
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Figure 9. Industry Estimate of Low-E Windows Market Share 

Based on Annual Sales
Willi a projected 20% market share in 1987. sales will be over 100 million square feel. 
Savings from cumulative installed window area will be approximately ICO million in 1987. 
At saturation ol existing residential stock, savings will be $4-5 billion per year at current 
(uel prices. These savings will be equivalent to one-quarter ol tho output ol the Alaska 
Pipeline.

Southwall Technologies sells low-E coated plastic to window manu­
facturers, and Airco Solar Products sells multi-m illion dollar plants 
for sputtering the thin films on glass.
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I conclude from the date in Table 3 that DOE developed tech­
nologies have paid off very well and that they will become comrner 
cial in America several years sooner than if we had waited for cither 
domestic or (more likely) overseas industry to develop them. In the 
case of the examples above, several years' acceleration of the savings 
of $17 B/year (the sum of Row 0 ol Table 3) represents a savings to 
U.S. ratepayers of $G2 B.
With good R&D, we can advance by five to ten years the times 

when new demand-side options become available and in the process 
help prevent penetration of foreign products. With low oil prices, 
development of energy-efficient cars and products has slowed, but 
if we don't keep R&D alive we won't have solutions when we need 
them. Let us look more closely at one technology-lighting-and why 
innovation and diffusion has taken so long.

Lighting: Why It Takes 30 Years to 
Saturate (he Market

Early on in our energy-efficient buildings research efforts, it was 
clear that we should target lighting. We knew that by exciting fluores­
cent lamps at a ve. / high frequency, 30,000 Hertz or so, we could 
gain about 15% efficiency. Regular fluorescent lamps cycle at only 
60 Hertz. Also, before the oil crisis, ballasts were made ol;: of copper 
wire laminates which ran very warm and thereby dissipated 13 watts 
of waste heat. So for every 100-watt fixture, a total of 28 watts 
could potentially be saved with these two improvements.
Along came solid state electronics which made possible the solid- 

state ballast, or more accurately the solid-state oscillator. Because 
they dissipated only a few watts of waste heat, the net efficiency 
gain was 20%. To this we added a photocell that looked down on 
the workspace and adjusted the intensity to make up the difference 
between the available daylight and the preferred lighting level.
Since lighting in the U.S. required 30 power plants, the savings 

potential was phenomenal. We went to GE and were disappointed 
with their reluctance to adopt such innovations.^They much pre­
ferred to wait for small companies to take the risks; when the tech­
nology and marketing were proven, the big boys would move in and 
buy the small guys out. Sylvania, Westinghouse and Advance Trans­
former (Phillips) told us the same story.
So, we went to ERDA, DOE's predecessor, and convinced them
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to support small R&D efforts with small companies. With CO inter 
ested firms, we selected two and within six months had our first 
prototype. This was 1976. Then we went to our local utility , PG&E, 
and convinced them to let us showcase the ballasts and daylighting 
controls throughout three stories of their skyscraper in San Francisco.
By the time the installation was debugged, we were saving 40% on 

lighting costs. Then we waited for two years and nothing happened. 
To our dismay, the underwriting labs-whose committees were chaired 
by representatives of the four big lighting companies-stiill hadn't 
granted any approvals for the new technologies.
Then, Beatrice Foods decided to become the fifth big actor arid 

bought the solid-state ballast patent rights from one of the small 
companies (lota Engineering). That finally got the industry's atten­
tion; Universal Manufacturing, a major ballast manufacturer, bought 
Luminoptics (the other small company), and a third small company, 
Triad-Ultrad started production.
Today, sales are over a 1.5 million units/year, and we expect by 

1995 that these new ballasts w ill have 50% of the annual - 1,2 B 
market of 90,000,000 ballasts/year.2
The other lighting success story is tho compact fluorescent, screw- 

in lamps like the Phillips SL-18. The SL-18 replaces a standard 75- 
watt incandescent and provides the same lighting service for only 
18 watts. What's more, it lasts 7500 hours, outliving the incandes­
cent by 10 to 1.
What are the economics? Say we save 33%, or 33 watts for each 

100-watt fixture. The cost of conserved energy is 2.5 cents per kilo­
watt-hour, and the payback is less than a year. During its ten-year 
life, it will save five barrels of oil and costs a lot less. The combination 
of the new ballasts and compact fluorescents will save about $10 
Billion a year when saturated into buildings in the United States.
What have we learned? For one thing, this business takes a long 

time. A ballast lasts about 10 years, so before they actually saturate 
all the buildings— the last of the old electricity guzzlers won't burn

Wo estimate toddy's electronic ballast market al 1.5 million units, selling (or $25-$30 
retail, versus a "core" ballast market ot 60-70 M units, selling (or $10 retail. By 1995. elec­
tronic ballasts are expected to grow to 30 M units and the price to drop to $20 (in today's 
dollars), while core ballasts will have grown to 60 M units, and continue to retail at about 
$IO/uni! Thus, at these prices and saturations, tho electronic ballasts will have grown by 
1990 Irom 7% ol a $0.6 I) market to 50% ol a $1.2 I) market.
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out until about 2005 -it w ill be 30 years. Federal acceleration of 
R&D can reduce Ihe time it takes for new energy-efficient technol 
ogies to appear on the market.

Competitiveness Needs Major Attention

Despite the successes of DOE R&D programs, the outlook for the 
U.S. energy efficiency industries is clouded by our general inatten­
tion to new product development. DOE's conservation R&D program 
is lar too small, and we tiave nothing in the U.S. comparable to 
Japan's MITI (Ministry of International Trade and Industry) or to the 
EEC's DRITE (Basic Research Industrial Technology for Europe.)
For many reasons, including its perception of the market, U.S. 

industry is lagging in producing energy-efficient products, cars, 
manufactured homes, air-conditioners, etc. (Aircraft are a notable 
exception.) As mentioned earlier, at LBL we had disappointing ex­
periences in trying to interest large U.S. manufacturers in high-fre­
quency ballasts or heat mirror films for windows.
The pattern is quite different in Japan, where R&D budgets are 

comparable to ours, but MITI can step in to manage and support 
commercialization of new, beautifully engineered, efficient, export­
able products. Sometimes the original R&D was Japanese, but often 
it was American, acquired by licenses or technology agreements. It is 
well known that despite U.S. R&D on electronics, Japan has taken 
the front seat in the world market on VCRs and compact discs.
A similar pattern exists in another high-technology product line: 

efficient electric motors and controls. U.S. industrial, commercial 
and residential consumers pay about $80 B/year for power used to 
run electric motors. Recent advances in magnetic materials and 
power electronics are greatly improving the efficiency of these motors 
and motor-driven systems, reducing costs to consumers.
For example, permanent-magnet motors can have 20% lower losses 

than the best induction motors, run cooler, are smaller and lighter, 
and can be more precisely controlled. Current applications include 
machine tools, robotics, computer peripherals, and home appliances.
A 1986 study111 points out that:

U.S. competitiveness in this rapidly growing market (or new motor tech­
nologies is of concern. As pointed out by the National Materials Advisory 
Board, 'The fundamental work leading to the REPMs [Rare-Earth Perma­
nent Magnets) was done largely in the United S ta tes . . .  but after govern­
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ment support ceased, materials R&D in the U.S. magnets industry deteri 
orated. Practically all recent PM materials huvu been developed to com­
mercial inatunty in Japan.'

Uius the NMAIJ concludes that ‘despite the critical importance of 
magnetic materials, the U.S. is rapidly losing its competitive position.' 
And this in a market that is expected to reach $2 Billion annually next 
year.

The fast growing market in power electronics (electronic devices 
which control power-consuming equipment) is also facing intense 
foreign competition. For example, electronic adjustable speed drives 
(ASDs), which control the speed of electric motors subjected to vary­
ing loads and reduce electricity use by 20% to 30%, use basic compo­
nents that were first developed by American companies.
Nonetheless, foreign penetration of the U.S. market for ASDs has 

grown from 15% in 1980 to over 40% in 1985. Foreign companies 
have riot only taken over the lead in production of ASDs, they have 
taken over the lead in innovation and product development.
Ralph Ferraro of EPRI estimates that the U.S. manufacturers' 

share of the domestic power electronics market will erode from its 
present level of 50% to about 25% within five years. Accord1"-; to 
the Federation of Materials Societies, " i f the current trend continues, 
it can be anticipated that the U.S. will be a minor force in the world 
market for electronic materials and systems by the 1990s."
A final example of competitive problems is in the area of housing 

technology, an industry that is traditionally seen in the U.S. as frag­
mented and slow to accept technical innovation. Contrast our situ­
ation with that of Sweden, where the government supports an 
ambitious R&D program in all aspects of basic and applied building 
technology.121
Total funding is similar to that in the U.S., even though the 

Swedish market is only about one-twentieth the size of ours. Swedish 
researchers have produced a host of technical innovations that are 
already used in "superinsulated" homes around the world. Applica­
tions of R&D results to an industrialized building sector have made 
high-quality, energy-efficient homes the norm in Sweden rather than 
the exception. Several firms are now exporting their factory-built 
housing to the U.S. and are beginning to compete successfully in 
up scale markets.
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Action Items for the 
Department of Energy

The U.S. can save about $200 B of annual energy bills, delay the 
resurgence of Ol’EC, help our environment and, over 10 years, erase 
Japan's 5% efficiency advantage by investing $50-$100 B annually 
in improving our energy efficiency.1
This can be achieved by redirecting U.S. energy policy (R&D, 

taxes, and the regulations and profit rules for utilities) towards pro­
viding all energy services desired by the customer at low cost rather 
than providing all desired raw energy but at high cost.

1. We must redirect DOE's mission from energy supply to energy 
services. This mission, of course, still includes supply, but 
DOE must recognize that currently it is far cheaper to improve 
efficiency. Today DOE pursues mainly long-range, high-risk 
R&D hoping that industry will take responsibility for improv­
ing its short term efficiency. This has worked fairly well; we 
have improved our efficiency faster than Western Europe but 
not nearly as fast as Japan. So DOE must expand its R&D tar­
get to improve efficiency and reduce energy costs in buildings, 
industry, transoortation, and utilities, and to produce competi­
tive, exportable products. All this must, of course, be done in 
tight collaboration with industry, as has been so successfully 
carried out by Japan's MITI.

2. In terms of energy efficiency, public buildings and facilities 
lag the private sector. For example, I know of no large, new 
Federal buildings w ith thermal storage, even though "coo lth " 
storage is the current conservation success. We should design 
our new buildings and retrofit our stock into cost-effective 
efficiency showplaces. Innovative manufacturers and energy 
service companies could benefit from the purchasing power of 
the government; the private sector could learn from these 
projects, and meanwhile the savings would accrue to the public.

3. U.S. utilities are moving towards "integrated resource plan­
ning" which means that they are beginning to treat end-use 
efficiency as a resource and as an investment that con. >etes

Jln order to be saving $200U/yiNir within 10 years. with n 4 year payback, w« must invest 
roughly tOOOH/IO years • SHOtl/year.

with new supply. Accordingly, DOE has started a modest 
( f 1-2 M/year) program in support of least-cost u tility planning 
to provide the necessary infrastructure of uniform information, 
data and evaluation. The present funding level is inadequate to 
service the utilities' information needs. This very efficient pro­
gram should be expanded.

4. Just as DOE is supporting least-cost studies by utilities, it 
should itself carry out a national least-cost study for all sec­
tors of our economy: buildings, industry and transport, This 
was last done during 1980 and is published as A New Pros- 
perity—The SERI Solar/Conservation Study.13' This thick 
book has hundreds o f tables and supply curves of conserved 
energy and power so that one can look up the cost and cost- 
eflectiveness of investments in buildings, appliances, cars, 
motors, and some industrial processes. The SERI study showed 
that we could cut energy growth roughly to zero (which has 
since happened) and that we were building roughly 50 power 
plants too many (also correct), but the study remained largely 
unheeded until the plants were completed. Since 1980, the 
technology and cost picture has improved markedly, and thus 
these SERI data are obsolescent. We should use least-cost 
d j s e s ,  which are being modernized under least-cost fund­
ing wild repeat the SERI study.

Policy Suggestions 
(Delivered at Chicago 
Energy Conference)

I conclude with some policy suggestions which are outside the 
purview of Mr. Sharp's Subcommittee on Energy and Power. As the 
Director of LBL's Center for Building Science, I first make some 
suggestions-mainly to utilities and their regulators— about how to 
get more efficient buildings. Moreover, since the buildings sector 
pays for 70<t out of every dollar o f electricity sold, the suggestions 
are mainly aimed at electric utilities.

Efficient Use o f Electricity

• Regulated rate o f return for u til ity  demand-side investment. 
The fastest way to improve the efficiency of buildings is to have utili-
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ties offer financial incentives to retrofit existing ones and incorporate 
energy-efficient design features in new ones. But in many states 
utilities earn a return only on their supply side investments; "demand- 
side" investments beyond the customer's meter are simply expensed. 
We should change the rules so that utilities make at least as much 
profit from demand-side investments as from their traditional invest­
ments. Even better, we should follow the lead of Washington State, 
which now gives a 2% premium on the rate of return on conserva­
tion investment. Massachusetts and Connecticut now have such 
legislation pending.

• Acid rain, it is not yet widely realized that the cheapest way to 
avoid acid rain is to buy efficient home appliances and equipment 
which reduce the need for electricity and its associated SOX emis­
sions. But unlike scrubbers, which cost money and reduce power 
plant efficiency, efficient appliances save money. Of course, efficient 
appliances will typically only save 25% of our electric use, and our 
goal is to cut SOX emissions by about 50%, so we'll have to buy 
some scrubbers too, but we can finance them out of the conserva­
tion savings, This topic is nicely discussed by Howard Geller.’41

• Competitive bidding between conventional new energy supply, 
cogeneration and consetv*tion. PURPA, the Public U tility Regula­
tory Policies Act of 1978, requires that utilities permit independent 
power producers to compete with the construction of u tility power - 
plants, but an exciting new idea being tried in New England is to call 
also for competitive bidding from energy service companies to retro­
fit existing buildings and improve the efficiency of new ones. The 
first trial auctions have produced remarkable hiub. around 1<j/kWh 
and $300/kW for lighting retrofits in Massachusetts.

• Compulsory U tility  Bonds. Yet another way to build efficiency 
into new buildings is via compulsory u tility bonds that must be pur­
chased by builders at a price in proportion of the burden that the 
new building places on the electricity system. Eventual repayment of 
the bonds substitutes for a new tariff.
Let's take as a specific example: Pepco's next plant, which will 

cost $400/kW and go on line in 1994. Assume that a speculative 
builder plans an office building which will demand 6W/square foot 
(square meters). A t $400/kW, this will require the builder to invest 
$2.40/square foot in the u tility capital fund (bond). Faced with this
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roughly 3% increase in his first cost, he may redesign and reduce the 
peak demand to3W/square foot, resulting in a $1.20/sq ft bond price. 
The redesign will cost considerably less than this.
A few years after the building is completed, the new plant comes 

on line, is rate-based, and starts to pay o ff its indebtedness, typically 
over 20 years. The builder (or the next owner to whom the ouilder 
has sold the note at its face value) now receives equal monthly pay­
ments for 30 years or perhaps monthly deductions from their elec­
tric ity bill.
When the entire life cycle is complete in 2013, the builder (or new 

owner) has been fairly returned his capital. But society has had the 
benefit of a more-efficient building, whose life cycle costs have been 
redu , A by about 30%.
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