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' d i l . l i ~ i m  A. Vogeb 

Di-+-isLo!i of Scommic AnalJ-sis 
Burfhu of Xines 

U.S. Ceparfxent of 1,k I n t e r i o r  

The p a t t e r n  of Clow~ of ener,g tkrough t.he economy of t h e  United S ta tes  is  a n  
w e r  ?hanging one. Wsjor s h i f t s  i n  sources of e n s r ~ y  and i n  t h e  uses  t o  v1:ich 
encr-9 i s  put I-eve occurred si.nce the beginning ol" our i n d u s t r i a l  e c o n m .  
paper i s  l imited t o  an ex&?ination of the post-war p e r i d .  With.i.n t h i s  decade and 
8 k a l f  (19h7-1962) there were f a c t o r s  which created a very d i f f e r e n t  s e t  of e n e r a  
flow2 fo r  1962 from t h a t  of 1.947. 
concerning t.hem u i l l  be presented, and projecti .ons t o  1380 uf t h e  p a t t e r n  w i l l  be 
made. Such zn ana1ysj.s should serve a s  a u s e f d  frame of reference f o r  papers 
deal ing wi t h  specifi-c energy SOLU-ccs. 

T h i s  

These changes w i l l  be examined, hypotheses 

Two v i e w s  of t h e  energy econoxj are presented i n  t a b l e s .  The f i r s t  shows t o t a l  

Pro jec t ions  t o  1980 zre given 
The c o n c l t i d i ; ~  porti.on o C  t h i s  paper presents  8 t e n t a t i v e  hypothesis 

energy resource consumption by cousuming s e c t o r  by source. 
resource cons.mption by consuming s e c t o r  by funct ion.  
f o r  each view. 
concerning competition among energy sources and energy t rends.  

Vie second shows e n e r w  

Energy Consumption by Supplying and Consuming Sector  

Tables 1 through 4 present  energy balances by supplying and consuming sectors  
f o r  selected years .  His tor ica l  
da ta  arc avai lab le  for selected years covering t h e  e n t i r e  per iod 1947-1962 i/ but  the 
t rends a r e  r e l a t i v e l y  smooth and a good p i c t u r e  can be obtained by examining the 
years  I have chosen t o  include i n  t h i s  repor t .  

Tables a r e  presented f o r  1947, 1955, 1962, and 1980. 

Major s h i f t s  i n  energy consumption by f u e l  source have occurred between 19k7 and 
1962 (see  Figure 1). 
e n e r a  i n  1947, dropped t o  21 percent by 1962. 
r e l a t i v e  drop, decl ining from 4 percent  t o  l e s s  than 1 percent .  
a s  a source was o f f s e t  by increases  i n  use of petroleum and n a t u r a l  gas .  These 
s h i f t s  a r e  c l e a r l y  r e f l e c t e d  i n  t h e  p a t t e r n  of growth r a t e s  by sources w e r  t h i s  
per iod.  
percent  over t h e  per iod.  Bituminous coa l  and l i g n i t e  showed an average r a t e  of 
dec l ine  of t h e  same amount, 2.5 percent .  
7.5 percent .  
sec tor  was n a t u r a l  gas, showing an annual growth r a t e  of 8 percent,  while petroleum 
showed an annual growth r a t e  of 4.25 percent .  

Bituminous coal  and l i g n i t e ,  which supplied 44 percent of the 
Anthraci te  shared an even g r e a t e r  

The decl ine of coal  

Tota l  energy consumption increased a t  an annual r a t e  of growth of 2.5 

Anthraci te  declined a t  an annual r a t e  Of 
Hydropower increased a t  a 2-percent r a t e .  The most rap id ly  growing 

The s h i f t s  between t h e  r e l a t i v e  s i z e  of the consuming s e c t o r s  w a s  a l s o  marked 
( see  Figure 2) .  . When e l e c t r i c i t y  i s  not d i s t r i b u t e d  t o  t h e  other  t h r e e  consuming 
sec tors  (compare tab le  1 with t a b l e  3), t h e  i n d u s t r i a l  and t ranspor ta t ion  sec tors  
decl ined i n  r e l a t i v e  importance while households increased s l i g h t l y ,  bu t  t h e  major 
ga in  vas recorded by e l e c t r i c  generation. 
o ther  t h r e e  consuming sec tors ,  the  p i c t u r e  changes a l i , t t l e .  
commercial sec tor  now shoiis a 7-point increase i n  i t s  r e l a t i v e  s i z e ,  with both 
i n d u s t r i a l  an6 t ranspor ta t ion  t ieclining ( see  t a b l e s  7 and 13 ) .  

When e l e c t r i c i t y  i s  a l l o c a t e d  back t o  t h e  
The household and 

1,' tjiorrison, b/. 2. 3imxary &er= %lances f o r  t'ie Lhited States--Selected Years 
United S ta tes  Department of t h e  I n t e r i o r ,  Bureau of Mines, Information - 

1947-1.952. 
Circular  8242 - 
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Bituminous coal and l i g n i t e  and a n t h r a c i t e  declined a s  energy sourcesbecallse 
they  v i r t u a l l y  l o s t  t w o  major markets. 
percent ,  respect ively,  of t h e  household and commercial and t ranspor ta t ion  markets. 
By 1962 i t s  share  of these  markets had dropped t o  8 percent  of t h e  household and 
commercial market and was n e g l i g i b l e  i n  t h e  t ranspor ta t ion  market. 
suffered a severe dec l ine  i n  t h e  share  of the  i n d u s t r i a l  market, from 57 t o  32 
percent .  
generat ing p l a n t s  suf fe r ing  a r e l a t i v e p j  minor dec l ine  from 71 t o  64 percent .  
because fuel-generated e l e c t r i c i t y  increased from 67 percent  t o  79 percent of t o t a l  
u t i l i t y  generat ion Over t h e  per iod,  c o a l ' s  sl-.are of t h i s  t o t a l  a c t u a l l y  increased 
from 47 t o  jo percent .  

I n  1947, coal  accounted f o r  50 and 34 

Coal a l s o  

The same t i m e  it almost held i t s  own i n  supplying fuel-burning electric 
But 

The source of t h e  growth i n  na tura l  gas was apparently i n  a l l  sec tors .  Its 
share increased from 17 t o  44 percent  i n  the household and commercial sec tor ,  from 
23 t o  42 percent  in  t h e  i n d u s t r i a l  sec tor ,  and from 13 t o  28 percent i n  t h e  fue l -  
burning e l e c t r i c  generatin& s e c t o r .  Petroleum a l s o  increased i t s  shares  i n  t h e  
household and commercial ~ n d  i n d u s t r i a l  markets and t ranspor ta t ion  but  showed a 
dec l ine  i n  t h e  fuel-burning e l e c t r i c  generating market. 

Energy Consumption by r'unction and Sector  

A breakdown of energy consumption by funct ion and consuming s e c t o r  is contained 
i n  t a b l e s  5 through 1 4  f o r  t h e  same years .  
d a t a  f o r  eech year a r e  presented,  and then a percentage d i s t r i b u t i o n  by funct ion and 
by sec tor  fol lows.  One of t h e  h ighl ights  of t h i s  ana lys i s  i s  t h e  r e l a t i v e  s t a b i l i t y  
of t h e  d i s t r i b u t i o n  of uses  of energy. The t a b l e s  show, f o r  example, t h a t  nonenergy 
uses have increased only from 4 percent  of t h e  t o t a l  i n  1947 t o  5 percent of the 
t o t a l  i n  1962. 
e l e c t r i c i t y .  
with a s h i f t  a l s o  between self-generated and u t i l i t y  e l e c t r i c i t y .  

These t a b l e s  a r e  arranged s o  t h a t  t h e  

The s h i f t  t h a t  occurred was a s h i f t  t o  consumption of energy a s  
Here we see a change from 15 percent  i n  1947 t o  21 percent  i n  1962, 

The series of t a b l e s  on energy use by funct ion a r e  of most  value when one turns  
t o  t h e  competit ive p o s i t i o n  of t h e  var ious competing f u e l s .  
t h i s  po in t  a f t e r  we take  a look a t  t h e  f o r e c a s t s  for 1980. 

We w i l l  come back t o  

Forecasts  f o r  1980 

The f0recast .s  f o r  1980, a s  presented i n  t a b l e s  f o r  t h a t  year, were made under 
c e r t a i n  assumptions. These include no major change i n  our i n t e r n a t i o n a l  r e l a t i o n s ,  
an annual r a t e  of growth of 4 percent  i n  GPP and 1.6 percent  i n  population, 
s t a b i l i t y  of the  r e a l  cos t  of t h e  primary energy sources both r e l a t i v e  t o  each other 
and t o  the  general  l e v e l  of commodity cos t ,  a continuation of an evolutionary . 
technology r a t h e r  than a revolut ionzry one, t h e  assumption of adequate suppl ies  
e i t h e r  domestic or imported t o  meet demands, and f i n a l l y ,  t h e  acceptance of t h e  
Federal  Power Commission and t h e  Atomic Enerm Cmmission forecas t  t h a t  i n s t a l l e d  
e l e c t r i c  generation capaci ty  i n  nuclear p l a n t s  w i l l  reach 70,000 megawatts by 1980. 

These foreczs ts  were made a f t e r  an intensive examination of t rends indicated 
by t h e  energy balances. 'Rie magnitude of expected e r r o r  increases  a s  one moves 
from t h e  t o t a l  e n e r a  to t h e  energy by consuming sec tor  t o  t h e  energy by supplying 
source.  The l a t t e r  has always been t h e  most e r r a t i c  and can be expected t o  hold 
the major surpr i ses  i n  t h e  f u t u r e .  Project ions m d e  here ,  it should be understood, 
nre based upon the  expl ic i t ,  assumption of no major new technological  breakthroughs 
except nuclear  energy. 



It should be emphasized t h a t  fo recas t s  made i n  t h e  context of a t o t a l  enerey 
balance, and based upon r e l a t i v e l y  general  i nd ica to r s ,  a r e  not necessar i ly  the  
b e s t  fo r  any given type of f u e l .  
specif ic  fue l s ,  and my results a r e  higher than t h e  genera l  consensus f o r  some f u e l s  
and lower f o r  others .  
expected v a r i a b i l i t y ,  on t h e  order of p lus  o r  minus 30 percent .  
these  fo recas t s  developed i n  t h i s  paper should not be in t e rp re t ed  a s  an a l t e r n a t i v e  
t o  specif ic  f u e l  fo recas t s  made by others ,  bu t  should bc used i n  t h e  context of an 
ana lys i s  of energy source s h i f t s  and t h e  impact of such s h i f t s  on a given f u e l .  
The k i n d  of ana lys i s  involved, looking a t  energy a s  a single commodity, i s  but  one 
of many types  t h a t  can be made. 
analysis ,  and should be in t e rp re t ed  within t h e  context of t he  methodology, r a t h e r  
than as  f i r m  fo recas t s  f o r  planning. 

There i s  a wide range of competent forecasts  f o r  

The s p e c i f i c  f u e l  fo recas t  contains t h e  h ighes t  degree of 
For t h i s  reason, 

D.e fo recas t s  a r e  a result of t h i s  system of 

The methodology of the  fo recas t  involved p ro jec t ion  of l e a s t  square t rends  of 
h i s t o r i c a l  da t a  and co r re l a t ion  between these  _data and o ther  i nd ica to r s .  

An i n i t i a l  estimate was made of the r a t e  of growth of t o t a l  energy consumption 
by sec to r  by co r re l a t ing  t h e  var ious  sectors  with general  economic indicators .  The 
ind ica to r s  used were GNP ( f o r  t o t a l  energy), population ( f o r  t h e  household and 
commercial s ec to r ) ,  a composite va r i ab le  cons is t ing  of new construction, producer, 
durable and personal consumption expenditures ( f o r  t h e  i n d u s t r i a l  s ec to r ) ,  and GNP 
( f o r  t he  t r anspor t a t ion  sec to r ) .  
advisory committee r epor t  (No. 21) for t h e  National Power Survey of t he  Federal 
Power Commission. From t h i s  analysis ,  estimates of t o t a l  consumption and of 
consumption by consuming sec to r  were determined. 
t o  e n e r a  sources by subjec t ing  t h e  l e a s t  squares pro jec t ions  of each source t o  
ana lys i s  and judgment based on knowledge of t h e  energy i n d u s t r i e s  and markets, 
consensus of ou ts ide  experts,  and examination of o ther  func t iona l  energy forecasts .  

The e l e c t r i c  u t i l i t i e s  s ec to r  was taken f r m  an 

These markets were then a l loca ted  

The fo recas t  shows t h a t  energy i s  expected t o  grow a t  an annual r a t e  of 3.2 
percent,  considerably above t h e  h i s t o r i c a l  r a t e  of 2.5 percent.  
household and commercial a r e  expected t o  grow a t  faster rates than  during the 
h i s t o r i c a l  period. 
compared t o  an h i s t o r i c a l  1 percent;  t ranspor ta t ion ,  3.5 percent a s  compared t o  
1.75 percent; and e l e c t r i c i t y ,  5.5 percent as compared t o  5 percent .  

A l l  sectors  except 

The i n d u s t r i a l  growth is  expected t o  be  2 percent  p e r  annm a s  

From t h e  poin t  of view of sources of supply, some major s h i f t s  a r e  indicated.  
Bituminous coal,  which showed an average dec l ine  of 2.5 percent  i n  t h e  h i s t o r i c a l  
period, i s  expected t o  revcrse  i t s e l f  and increase  a t  a rate of 2.4 percent.  
Petroleum and na tu ra l  gas a r e  expected t o  show a decl ine  i n  growtin r a t e  t o  r a t e s  of 
3.0 and 3.5 percent,  respec t ive ly .  Hydroparer i s  expected t o  continue a 2-percent 
groKth rate, and an th rac i t e  w i l l  continue t o  dec l ine  but a t  a slower r a t e ,  about 2 
percent a year .  
within a couple of years,  is  nuclear energy. It is expected t o  grow from a 
negl ig ib le  proportion of t h e  market i n  1962 t o  supply almost 5 percent of t h e  t o t a l  
energy market by 1980. 
year .  

The major new element coming i n t o  t h e  p i c tu re ,  becoming s i m i f i c a n t  

This represents  an annual r a t e  of growth of 34 percent pe r  

Competition Between Energy Sources 

Given today ' s  technology, t he re  a re  apparently t w o  s e c t o r s  of energy consumption 

This i s  e s s e n t i a l l y  the  bo i l e r -  
f o r  which fue l s  compete on a p r i ce  bas i s .  
and t h e  o ther  hea t  por t ion  of t h e  i n d u s t r i a l  s ec to r .  

These a r e  t h e  e l e c t r i c  generation sec to r  

* .  
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f u e l  market - It i s  no t  an i n s i g n i f i c a n t  one. 
energy market and by lgC0 it  i s  expected t o  be 56 percent. of t h a t  market. 
t h e  in t roduct ion  of gas by p i p e l i n e  imto t h e  major r e s i d e n t i a l  market., t h e  household 
and c o m e r c i a l  scc:t.or was considered a competitive m a r k e t  f o r  fuels. O i l  and coa l  
were competi.ng w i t h  2ach o t h e r  fo r  t h i s  market. However, t h e  major technological 
breakt.hroiig!i represented by t h e  high-pressure large-diameter p ipe l ines  which brou&t. 
g a s  t o  m a r k e t s  quickly a l t e r e d  the  p i c tu re .  
i n  1947 had increased i t s  sha re  t o  44 percent by 1362 and, even fu r the r ,  i s  expected 
t o  increase  i ts  share t o  58 percent  by 1980. 
market met by energy i n  t h e  form of f u e l  i s  t h e  province of p e t r o l e m  and n a t u r d  
gas .  Cool i s  out for  reasons t h a t  have l i t t l e  t o  do  with p r i ce .  The transportati .on 
m a r k e t ,  with d i e s e l i z a t i o n  of t h e  r a i l roads ,  became t h e  sole province of petroleum, 
although n a t u r a l  ens used i n  p ipe l ine  t r anspor t a t ion  represents  a small but  
s i g n i f i c a n t  percentage of t h i s  market. 

I n  1962 i t  was 53 percent of ttie t o t a l  
P r io r  t o  

Natural  gas which supplied. l 7 ' pe rcen t  

Today's househo1.d and commercial 

Iiowever, t h e  growtb of e l e c t r i c i t y  i s  p lac ing  both t h e  household and indus t r i a l  
markets t o  some degree aga in  i n  a Yonpetit-ive pos i t i on .  
commercial market,obtained 30 percent of i t s  energ.  by e l e c t r i c i t y .  By 1362 t h i s  
had grown to  36 percent. and i t  i s  pro jec ted  t o  grow t o  almost 50 percent by 1980. 
The genera t ion  of e l e c t r i c i t y  is  a competitive f u e l  market. 
recognizable i n  tbe i n d u s t r i a l  market, which go t  16 percent  of i t s  energy from 
e l e c t r i c i t y  i n  .191;7, 20 percent  i n  1962, and a pro jec ted  27 percent  i n  1380. Thus, 
technology, while c los ing  some markets t o  competition through a highly e f f i c i e n t  
producti.on function i n  which t h e  cos t  of fuel becomes a minor consideration, i s  also 
re turn ing  o ther  markets t o  competition by switching t o  an  energy form which can be 
supplied competit ively from any of t h e  source mater ia l s .  

I n  1347 t h e  household and 

A s imi l a r  t rend  i s  

A Tentative Hypotbesis 

Major s h i f t s  have occurred among t h e  sources o f  energy j n  the  United S ta t e s  
economy. These s h i f t s  have been described i n  the previous por t ions  of t h i s  paper. 
The s h i f t s  between sources have been of much g r e a t e r  magnitude than  t h e  s h i f t s  i n  
t o t a l  energy consumption %y sec to r .  Therefore, i t  i s  obvious t h a t  t h e  explanation 
fcr t h e  changing demands for a s p e c i f i c  mineral  source must l i e  i n  i t s  subs t i t u t ion  
by another energy source r a t h e r  than t h e  changi r i  s t ruc tu re  of t h e  market i t s e l f .  
What a r e  t h e  determinants of t h i s  subs t i tu t ion?  "his i s  the  fundamental question 
i n  analyzing t h e  demand f o r  a spec i f i c  energy ma te r i a l  and one upon which I want 
t o  venture a t e n t a t i v e  hypothesis.  

The theory of market demand a s  developed by economists sees t h r e e  kinds of 
fo rces  opernt.ing on t h e  denand f o r  a commodity. These are t h e  s t ruc tu re  of tas te  
of consumers, t h e  level of income of consumers, ana t h e  r e l a t i v e  p r i c e s  of t h e  
comodi t i eE .  Given these  t h r e e  f ac to r s ,  one can ccns t ruc t  a demand func t ion  f o r  t h e  
commodity i n  concern. Such a function, assuming a given t a s t e ,  w i l l  t e l l  you by 
how much t h e  a c t u a l  quan t i ty  demanded of a commodity w i l l  change i f  incomes change 
and i f  p r i c e s  change. I n  t h e  case of a raw mater ia l ,  t h e  demand function i s  
der ived  from t h a t  of t h e  f in i shed  commodity, and i s  a h n c t i o n  of t h a t  demand.and 
r e l a t i v e  p r i c e .  
i n  OW economy. 1 k n m  berause I have t r i e d  i t .  ???is f a i l u r e  of t r a d i t i o n a l  
economic theory t o  expla in  the s h i f t i n g  p a t t e r n s  has caused me t o  put  forward an 
a l t e r n a t i v e  hypothesis. This  hypothesis b r i e f l y  s t a t ed  i s  a s  follows: The sh i f t i ng  
denands Sor energy source m a t e r i a l  a r e  explained by t h e  changing production 
func t ions  i n  t h e  consuming sectors,  t h a t  is ,  by technological changes i n  t h e  
consuming sec tors .  

Such a n  ana lys i s  simply does not work for t h e  energy raw materials 
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This hypothesis holcis t h a t  a new technology i n  a consuming sec to r  i s  very l i k e l y  
t o  be of such a na ture  t h a t  t h e  energy commodities are not s u b s t i t u t e s  within it. 
production func t ion  is  chosen which requi res  c e r t a i n  c h a r a c t e r i s t i c s  Of t he  energy 
source, bu t  tile c o s t  of t h e  energy meeting these  c h a r a c t e r i s t i c s  was probably of very 
minor o r  negl ig ik le  importance i n  t h e  design of t h e  t o t a l  p r d u c t i o n  function. For 
example, t he  d i e s e l i z a t i o n  of t h e  r a i l roads  c l ea r ly  was not made t o  save f u e l  cos t .  
Coal l o s t  the r a i l road  market because t h e  e n t i r e  production function of providing 
motive pa re r  f o r  r a i l roads  changed. The ent i re  c m l e x  of s e rv i ce  was cheaper from 
diesel-parered locomotives t h a t  from steam-power& locomotives. On an energy bas i s  
alone, t h e r e  i s  no evidence t h a t  t h e  f u e l  cos t s  a r e  any cheaper. The other cos t s  
simply outweighed t h e  f u e l  c o s t s  i n  t h e i r  e n t i r e t y .  
comerc ia l  market which coal  h n s  a l s o  l o s t ,  we f'ind t h a t  t h e  develo2ment of' t h e  
technology of trbncmission of gzr, and t h e  development o f  t h e  automatic furnace 
toge ther  forced coa l  out of t h i s  m r k e t .  The space saving, c leanl iness ,  and 
convenience f ea tu res  were and Ere overwhelming. 
here, we  would see the  r a t e  of gas pene t ra t ion  slowing, s ince t h e  p r i c e  of gas has 
been r i s i n g  s t ead i ly  r e l a t i v e  t o  o ther  f u e l s  f o r  t h e  l a s t  20 years .  
case.  Once again t h e  technology determines t h e  f u e l  source, and p r i c e  changes 
within the  f u e l  sources themselves cannot reverse  t h i s  commitment. 

A 

If we look a t  t h e  household and 

If p r i c e  of energy- were t h e  f a c t o r  

This i s  not t h e  

To p a r t i a l l y  subs t an t i a t e  t h i s  hypothesis i n  an i n d i r e c t  way, look a t  t h e  
competitive area of t h e  energy market, t h e  so-called bo i l e r - fue l  market. h'ere t h e  
t r a d i t j o n a l  economics apparently do apply and coa l  has done w e l l  i n  t h i s  mark-et. 
"he p r i c e  r e l a t i v e s  have favored c o a l  throughout t he  e n t i r e  per icd  and even so, i t  
has l o s t  t h e  major t ranspor ta t ion  and household and commercial markets. 

If rqy hypothesis i s  acceptable,  it means t h a t  ana lys i s  of t h e  subs t i t u t ion  of 
energy sources must be based squarely on t h e  technology of and t h e  r a t e  and 
charac te r  of technological change i n  t h e  consuming sectors .  
upon an ana lys i s  of t h e  ene ra -  sources themselves. This forces t h e  analyst  
i n t e re s t ed  i n  energy i n t o  an ove ra l l  look a t  t h e  e n t i r e  economy and i n t o  the  very 
d i f f i c u l t  a rea  of pred ic t ing  technologic change. 
nevertheless,  I bel ieve,  t r u e .  

It cannot be based 

This is perhaps discouraging bu t  

i 

t 
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TABLE 5.-United States gross consumption of energy by 
function and consuming sector,  1947 

(Tr i l l ion  Btu) 

I Household I I I 
~~~ 

space heat------------------ 
Other heat------------------ 

Total  heat------------- 

Utility electricity--------- 
Self -gene rated electricity-- 

Total electricity------ 

Function 

94 439 4,527 -- 10,462 12 , 916 
3 , 994 
2,454 
6,448 94 10,901 17,443 

2,880 70 1,447 4,397 
0 0 732 732 

2,880 70 2,179 5,129 

Total 
flmction I Transportation Industrial  I 

Household I I 

1/ Par ts  do not add t o  t o t a l  because miscellaneous category l e f t  out; about 2% of 
t o t a l ;  544 i n  1947. 
- 

Total 
function I c mere and i a l  I Transportation I Industrial  I 
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Total electricity------ 

Non-energy uses------------- 

Total sector----------- 

Motive use------------------ 

TABLE 7.-Percent distribution of gross consumption of energy 
by each function by sector, 1947 

4,393 46 3,008 7,447 

9,733 --- 9,733 
615 --- 1,090 1,705 

--- 

13,018 9,883 16,100 39,956,1/ 

Total 
Transportation Industrial function 

2 10 100 
0 81 100 

- l/ Parts do not add to total because miscellaneous category left out; 2$ of total 
in 1947. 

TABLF: 8.-united States gross consumption of energy 
by function and consuming sector, 1955 

(Trillion Btu) 

Household 

commercial 
Total 

Transportation Industrial I function 

104 532 5,623 --- 11,470 14,493 
4,987 
3,023 
8,010 104 12,002 20.ll6 

1/ Parts do not add to total because miscellaneous category left out; about 2$ of 
total; 955 in 1955. - 
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Household 

commercial 
ana 

TABLE 9.-Percent d i s t r ibu t ion  of gross consumption of 
energy of each sector by function, 1955 

Total 
Transportation Industr ia l  function ??unction 

I I I I 
1 1 I I 

Total heat------------- 

U t i l i t y  electricity--------- 
Self-generated electr ic i ty--  

Total  electricity------ 

Motive use------------------ 
Non-energy uses--------..---- 

Total  sector----------- 

- 1/ Less than .5$. 
- 2/ Par t s  do not add t o  t o t a l  because miscellaneous l e f t  out; 2% of t o t a l  i n  1955. 

TABLE 10.-Percent dis t r ibut ion of gross consumption of 
energy by each f'unction by sector, 1955 

- 1/ Less than .5$. 
- 2/ Parts  do not add to t o t a l  because miscellaneous category l e f t  out; 2$ of t o t a l  
i n  1955. 
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Household 
and 

ccamnercial Transportat ion I n d u s t r i a l  

TABLE 11.-United S ta t e s  gross  consunption of 
energy by . func t ion  and consuming sec tors ,  1962 

( T r i l l i o n  Btu) 

Total  
function 

Function 
Total  

Household 
and 

commercial function 

TABLE 12.-Percent d i s t r ibu t ion  of gross consumption of energy 
of each sec tor  by function, 1962 

Function 



, 

220 

Function 

I 

- 1/ P a r t s  do not  add t o  t o t a l ;  miscellaneous category not  included; 2.6$ of t o t a l .  
- 2/ Less than .5$. 

I 

Household 

commercial Transportat ion I n d u s t r i a l  function 
and Tota l  

TABLE lk.-United S ta t e s  gross consumption of energy by funct ion 
and consuming sec tors ,  1980 

( T r i l l i o n  Btu)  

15,979 150 17,253 33,382 

0 0 1.108 1,108 

.________I__- 
. ~ -  

17,504 70 6,807 24,381 
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TABLE 15.-Percent d i s t r i b u t i o n  of gross consumption of energy 
of each sec to r  by function, 1980 

Household 
and 

commercial 

28 
17 

45 

49 -- 

I I 
Total  

1 I 3a 

To ta l  e lectr ic i ty------  49 - 1/ 27 30 

0 99 0 25 
6 0 13 7 

I 100 I 100 I 100 I 100 

- 1/ Less than .5$. 

TABLE 16. -Percent d i s t r i b u t i o n  of gross consumption of energy 
by each func t ion  by sector ,  1980 

I 41 
To ta l  sector----------- 25 I 34 

100 

- 1/ Less than .54. 


