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PREFACE 

T h i s  p a p e r  i s  p a r t  o f  t h e  Energy Demand P u b l i c a t i o n  S e r i e s .  The 
S e r i e s  r e f l e c t s  t h e  work on t h i s  broad s u b j e c t  t h a t  forms a 
major  l i n e  o f  a c t i v i t i e s  of  t h e  IIASA Energy P r o j e c t :  A f i r s t  
s t e p  i n  t h e  economet r i c  a n a l y s i s  of  energy demand was a c h i e v e d  
wi th  t h e  Worksliop on Energy Demand t h a t  was h e l d  i n  May of  1975. 
The c o n f e r e n c e  and i t s  proceedings  w e r e  p r e p a r e d  under  t h e  
c a r e f u l  gu idance  o f  P r o f .  W.D. Nordhaus o f  Yale U n i v e r s i t y  and 
w i t h  t h e  s u p p o r t  o f  t h e  Ford Foundat ion .  The p roceed ings  w e r e  
p u b l i s h e d  i n  IIASA CP-76-1. P. Tsvetanov o u t l i n e d  t h e  p l a n  f o r  
t h e  economet r i c  s t u d i e s  on t h e  o c c a s i o n  of  t h e  S t a t u s  Repor t  
o f  t h e  Energy P r o j e c t  i n  October  of  1975. Fol lowing t h e s e  
p u b l i c a t i o n s ,  a number of  Research Memoranda and R e p o r t s  a r e  i n  
p r e p a r a t i o n  t h a t  h i g h l i g h t  and s e r v e  t o  comple te  t h e  p r e s e n t a t i o n  
o f  t h e  v a r i o u s  a s p e c t s  of  energy demand a s  it is  d e a l t  w i t h  a t  
IIASA. 



This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 



ABSTRACT 

The p u r p o s e  o f  t h e  p a p e r  i s  t o  expand t h e  d a t a  b a s e  f o r  t h e  
W . D .  Nordhaus s t u d y :  The Demand f o r  Energy (CP-76-1, pp. 511-587; 
see a l s o  RM 76-18) t h r o u g h  t h e  a d d i t i o n  o f  c e n t r a l l y  p l anned  
economies.  The p a p e r  g i v e s  s o u r c e s ,  d e f i n i t i o n s  and  shows f i n a l  
ene rgy  consumpt ion  and  p r i c e s  by t y p e  o f  f u e l  and  s e c t o r  o f  t h e  
economy and v a r i o u s  macro-economic d a t a ,  c o v e r i n g  a  span  o f  
2 0  y e a r s .  The c o m p i l a t i o n s  a r e  based  o n  o f f i c i a l  GDR s t a t i s t i c s ,  
and  d i r e c t  c o n t r i b u t i o n s  made by GDR p a r t i c i p a n t s  t o  workshops 
on "Energy Demand" and "Reg iona l  Energy/Envi ronmenta l  Systems" 
h e l d  by IIASA a t  Laxenburg i n  1975.  Re-grouping o f  t h e  d a t a  t o  
conform w i t h  t h e  c o n c e p t s  used  f o r  t h e  Nordhaus s t u d y  a r e  t h e  
r e s p o n s i b i l i t y  o f  t h e  a u t h o r .  
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GERMAN DEMOCRATIC REPUBLIC : ENERGY DEMAND DATA - -- 

The IIASA workshop on  Energy Demand, h e l d  i n  May 1975,  was 
a t t e n d e d  by f i f t y  f i v e  p a r t i c i p a n t s  f rom 15 E a s t e r n  and  Western  
c o u n t r i e s .  The documen ta t ion  f o r  t h e  workshop i n c l u d e d  a n  
e c o n o m e t r i c  s t u d y ,  p r e p a r e d  by t h e  Chairman,  P r o f .  W.D. Nordhaus,  
The Demand f o r  Energy:  An I n t e r n a t i o n a l  P e r s p e c t i v e  [ 9 ]  . The 
t i ne  series compi l ed  f o r  t h e  s t u d y ,  c o v e r i n g  a  s p a n  o f  20 y e a r s ,  
and t h e  s o u r c e s  and  d e f i n i t i o n s  u s e d  f o r  e n e r g y  consumpt ion ,  
pri.ces and  macro-economic d a t a ,  p e r t a i n i n g  t o  7  Western  c o u n t r i e s  
(Belg ium,  F.R.G. ,  F r a n c e ,  I t a l y ,  N e t h e r l a n d s ,  U . K . ,  and  U.S.A.) 

were  p u b l i s h e d  i n  a  IIASA r e s e a r c h  memorandum [ 3 ] .  I n  a n  e f f o r t  
t o  expand t h e  d a t a  b a s i s  f o r  t h e  e c o n o m e t r i c  s t u d y  w i t h  t h e  
a d d i t i o n  o f  c e n t r a l l y  p l a n n e d  economies ,  a  s t a r t  i s  made w i t h  
t h e  German l )emocrat . ic  R e p u b l i c  ( G .  D . R . )  . F o r  t h i s  p u r p o s e ,  u s e  
i s  made o f  t h e  c o n t r i b u t i o n s  t o  t h e  1975 IIASA workshop o n  
I n t e g r a t e d  Management of R e g i o n a l  Energy/Envi ronmenta l  Sys tems  
by t h e  L e i p z i g  I n s t i t u t e  f o r  Energy Technology ,  t h e  s t a t i s t i c s  
p u b l i s h e d  by t h e  G . D . R .  and  t h e  U n i t e d  N a t i o n s  Economic 
- 3 m m i s s i o n  f o r  Europe  (UN E C E ) .  Regrouping  o f  t h e  d a t a  t o  
conform w i t h  t h e  concep- t s  u sed  f o r  t h e  Nordhaus s t u d y ,  and 
e x t r a p o l a t i o n s  f o r  v a r i o u s  y e a r s ,  a r e  t h e  r e s p o n s i b i l i t y  o f  t h e  
a u t h o r ,  and  n o t  t h a t  o f  IIASA. 

2, -- Energy Consumption Da ta  

2 .  I S o u r c e s  

An o v e r v i e w  o f  t h e  e n e r g y  economy o f  t h e  G . D .  R .  is p r o  ~ i u e d  
by t h e  Energy  S e c t o r  I n d e x e s  [ 7 ]  and t h e  Energy Flow C n a r t  [ 6 ]  
s u b m i t t e d  by t h e  L e i p z i q  I n s t i t u t e  f o r  Energy Technology .  
I n l a n d  a v a i l a b i l i t i e s  of s o l i d  g a s e o u s  and  l i q u i d  f u e l s  and  
e l e c t r i c i t y  c a n  b e  compi l ed  from t h e  G . D . R .  S t a t i s t i s c h e  
J a h r b u c h  [ I ] ;  [ 2 ] .  F o r  a  breakdown o f  f i n a l  consumpt ion  by t h e  
e n e r g y ,  i n d u s t r y ,  t r a n s p o r t a t i o n  and  househo ld  s e c t o r s ,  a l o n g  
t-he l i n e s  o f  t h e  Energy  Demand s t u d y ,  a d d i t i o n a l  i n f o r m a t i o n  
was u s e d  from t h e  p u b l i c a t i o n s  o f  t h e  UN ECE [ I 1 1  ; [ 1 2 ] ;  [ 1 3 ] .  
These  p u b l i c a t i o n s  r e f l e c t  o f f i c i a l  government  s t a t i s t i c s ,  a s  
i n d i c a t e d  i n  t h e  e x p l a n a t o r y  n o t e s  t o  t h e  Annual B u l l e t i n  o f  
G e n e r a l  Energy S t a t i s t i c s  [ 1 3 1 ,  p .  4 .  

2 .2  - D e f i n i t i o n  o f  F i n a l  Consumption 

The c o n c e p t  u s e d  by P r o f .  Nordhaus i n  t h e  Demand f o r  
Energy [31 i s  t h e  " n e t  e n e r g y  consumpt ion"  i n  e a c h  s e c t o r  o f  
t h e  economy. T h i s  c o r r e s p o n d s  t o  t h e  OECD " f i n a l  consumpt ion" .  
"The tern1 ' f i n a l '  i m p l i e s  t h a t  q u a n t i t i e s  c o n v e r t e d  i n t o  elec- 
t r i c i t y  o r  i n t o  o t h e r  f u e l s  a r e  n o t  i n c l u d e d .  I n  o t h e r  words ,  
i n t e r n a l  f i n a l  consumpt ion  o f  a n  e n e r g y  s o u r c e  i s  t h a t  amount 
u s e d  d i r e c t l y  f o r  p r o d u c i n g  e n e r g y  w i t h i n  t h e  c o u n t r y  o r  a r e a  
c o n c e r n e d .  I f  t h e  i n t e r n a l  consumpt ion  f i g u r e s  f o r  a l l  e n e r g y  
s o u r c e s  o r  any c o u n t r y  o r  a r e a  a r e  r e d u c e d  t o  a  common u n i t  and  
t h e n  added  t o g e t h e r ,  t h e  t o t a l  o b t a i n e d  c o n t a i n s  no d u p l i c a t i o n  
b e c a u s e  t h e  q u a n t i t i e s  c o n v e r t e d  i n t o  e l e c t r i c i t y  o r  i n t o  o t h e r  
f u e l s  h a v e  been  e x c l u d e d " ,  [ l o ] .  By t h i s  d e f i n i t i o n ,  f i n a l  



consurrtption d a t a  a re  d i f f e r e n t  from t h e  c o v e r a g e  o f  most  n a t i o n a l  
s n u r c e s  o f  s t a t i s t i c s ,  i . e .  S t a t i s t i c a l  Yearbooks,  o f  b o t h  
E a s t e r n  and Western  c o u n t r i e s .  The d i f f e r e n c e  i s  p a r t i c u l a r l y  
m t i . c e a b l e i n  t h e  s o l i d  f u e l s  consumpt ion  s t a t i s t i c s ,  f o r  e n e r g y  
and  i n d u s t r y  s e c t o r s ,  where n a t i o n a l  d a t a  i n c l u d e  t h e  consumpt ion  
o f  c o a l  t o  g e n e r a t e  t h e r m a l  e l e c t r i c i t y ,  as w e l l  a s  c o a l  i n p u t  
f ~ r  c o k e  p r o d u c t i o n ,  g a s  works ,  and  b r i q u e t t i n g  p l a n t s .  

3. S o l i d  F u e l s  C o n s u m ~ t i o n  

3.1 Composi t ion  o f  S u p p l i e s  

L i g n i t e  i s  t h e  p r i n c i p a l  c o a l  mined and consumed i n  t h e  
G . D . R .  F o r e i g n  t r a d e  i n  l i g n i t e  i s  s m a l l ,  and  l i g n i t e  produc-  
t i o n  c a n  b e  e q u a t e d  w i t h  i n l a n d  a v a i l a b i l i t i e s .  Hard c o a l  i s  
used  t o  a  s m a l l  e x t e n t ,  and n e a r l y  a l l  o f  it i s  impor t ed .  Raw 
l i q n i t e  and  l i g n i t e  b r i q u e t t e  p r o d u c t i o n  and h a r d  c o a l  i m p o r t s  
11936 and  1950 t o  1973 are g i v e n  i n  t h e  S t a t i s t i s c h  J a h r b u c h  
[ 21 .  These  d a t a  c h e c k  w i t h  t h o s e  o f  t h e  UN ECE [ I  11 and [ I31  . 

The two l a t t e r  s o u r c e s  w e r e  u s e d  f o r  t h e  c o m p i l a t i o n  o f  f i n a l  
consumpt ion  by s e c t o r s .  

3 .2  F i n a l  Consumption i n  1973 - 

The s o l i d  f u e l s  f i n a l  consumpt ion  ( l i g n i t e  coke  and  h a r d  
c o a l )  by s e c t o r s ,  f o r  t h e  y e a r  1973 is  summarized i n  T a b l e s  1 
and 2 .  The d a t a  a r e  f i r s t  g i v e n  i n  n a t u r a l  u n i t s  ( T a b l e  1 )  
and  t h e n  i n  TCE ( T a b l e  2 ) .  From T a b l e s  1 and 2 it i s  a p p a r e n t  
t h a t  f o r  p u r p o s e s  o f  t h e  Energy Demand S tudy ,  it i s  u s e f u l  t o  
c o m p i l e  orlly t h e  d a t a  f o r  l i g n i t e  b r i q u e t t e s  and  h a r d  c o a l .  

3 . 3  Time S e r i e s  -- 
L i  n i t e  b r i q u e t t e s ;  t h e  e s t i m a t e d  f i n a l  consumpt ion  o f  

l i g n i t e  -%-- r l q u e t t e s ,  1950 t o  d a t e  c a n  b e  b a s e d  on  t h e  l i g n i t e  
b r i q u e t t e  p r o d u c t i o n  d a t a  shown i n  t h e  G . D . R .  S t a t i s t i s c h e  
Zahrbuch [ 2 ]  w i t h  two a s s u m p t i o n s  t o  b e  made: 1  ) t h a t  t h e  
L o t a l  f i n a l  consumpt ion  o f  l i g n i t e  b r i q u e t t e s  i s  a c o n s t a n t  
4 8 %  o f  t o t a l  l i g n i t e  b r i q u e t t e  p r o d u c t i o n  (1973 s t a t u s )  and ( 2 )  
t h a t  t h e  1973 p e l c e n t a g e  s t r u c t u r e  o f  t h e  f i n a l  consumpt ion  o f  
l i g n i t e  b r i q u e t t e s  by s e c t o r s  a p p l i e s  t o  a l l  p r e c e d i n g  years. 
(See  T a b l e  1.) 

Hard c o a l ;  t h e  e s t i m a t e d  f i n a l  consumpt ion  o f  h a r d  c o a l ,  
1450 t o  d a t e ,  c a n  h e  b a s e d  o n  t h e  h a r d  c o a l  i m p o r t  d a t a  shown 
i n  t h e  G . D . R .  S t a t i s t i s c h e  J a h r b u c h  [ 2 ] .  I t  may t h e n  b e  assumed 
t h a t  t h e  1973 s t r u c t u r e  o f  f i n a l  consumpt ion  remained  c o n s t a n t .  
I f  and  when a d d i t i o n a l  d a t a  become a v a i l a b l e ,  i . e .  f o r  1960, 
and 1965, t h e  series c a n  be  c o r r e c t e d .  



4. G a s e o u s  F u e l s  Consumpt ion  

4 .1  Comwos i t ion  o f  S u ~ w l i e s  

I n  r e c e n t  y e a r s ,  t h e  s u p p l i e s  o f  g a s e o u s  f u e l s  a re  marked  
by i n c r e a s i n g  a m o u n t s  o f  n a t u r a l  g a s ,  d o m e s t i c  p r o d u c t i o n  a n d  
i m p o r t s .  W h i l e  t h e  o u t p u t  o f  c i t y  g a s  i n c r e a s e d  f r o m  14 732 
TCAL i n  1970 t o  16 854 TCAL i n  1 9 7 3 ,  a n d  17  346 TCAL i n  1974 
t h e  p r o d u c t i o n  o f  n a t u r a l  g a s  rose f o r m  4  880 TCAL i n  1970 t o  
21 878 TCAL i n  1973  a n d  24 124 TCAL i n  1974.  D u r i n g t h e t w o  
l a t t e r  y e a r s ,  n a t u r a l  g a s  i m p o r t s  jumped f r o m  6  352 TCAL i n  
1 9 7 3  t o  24 194 TCAL i n  1974 [ 1 2 ] ,  p. 20-21. 

F i n a l  Consumpt ion  b y  S e c t o r s  

The  f i n a l  c o n s u m p t i o n  o f  g a s e o u s  f u e l s ,  i n  TCAL by  sectors 
f o r  t h e  y e a r s  1970 t o  1974 i s  shown o n  T a b l e  3. T h e s e  d a t a  
w e r e  c o m p i l e d  f r o m  t h e  UN ECE [ I 2 1  p .  20-21. D e s p i t e  t h e  a b o v e  
m e n t i o n e d  c h a n g e s  i n  t h e  s u p p l y  o f  g a s e o u s  f u e l s ,  t h e  s t r u c t u r e  
o f  f i n a l  c o n s u m p t i o n  b y  sectors d o e s  n o t  s e e m  t o  h a v e  c h a n g e d  
v e r y  much f r o m  1970 t o  1974 .  

4 . 3  Time series 

D a t a  o n  g a s  c o n s u m p t i o n  by sectors f o r  t h e  y e a r s  p r i o r  t o  
1970 shown i n  t h e  S t a t i s t i s c h  J a h r b u c h  [ I  I ,  [21 r e l a t e  t o  c i t y  
g a s  o n l y .  T h e s e  d a t a ,  as  w e l l  as t h o s e  o n  T a b l e  3  show c o n s i -  
d e r a b l e  s t a b i l i t y  i n  t h e  s t r u c t u r e  o f  c o n s u m p t i o n .  I t  i s  
t h e r e f o r e  s u g g e s t e d  t o  e x t r a p o l a t e  f i n a l  c o n s u m p t i o n  by sectors 
f r o m  1950 t o  1970 o n  t h e  b a s i s  o f  t h e  i n d e x  o f  c i t y  g a s  p r o d u c -  
t i o n .  T h i s  i n d e x  c a n  b e  c o m p i l e d  f r o m  t h e  S t a t i s t i s c h e  J a h r b u c h  
[ I  1 ,  [ 2 ]  a n d  e a r l i e r  i s s u e s .  

5 .  L i q u i d  F u e l s  Consumpt ion  

5 . 1  C o m p o s i t i o n  o f  S u p p l i e s  

I t  i s  a s s u m e d  t h a t  l i q u i d  f u e l s  c o n s u m p t i o n  c o n s i s t  m o s t l y  
o f  p r o d u c t i o n  m i n u s  e x p o r t s  o f  f u e l  o i l s ,  d i e s e l  a n d  g a s o l i n e .  
F o r  t h e  y e a r s  1950 t o  1 9 7 3 ,  p r o d u c t i o n  s t a t i s t i c s  i n  u n i t s  o f  
1 . 0 0 0  m e t r i c  t o n s  a re  p u b l i s h e d  i n  t h e  S t a t i s t i s c h  J a h r b u c h  
121,  p .  22. E x p o r t  s t a t i s t i c s ,  t h o u g h  n o t  f o r  a l l  y e a r s ,  f o r  
g a s o l i n e  a n d  d i e s e l  t o n n a g e s  c a n  b e  c o m p i l e d  a l s o  f r o m  t h e  
S t a t i s t i s c h e  J a h r b u c h .  

5 . 2  F i n a l  Consumpt ion  by  S e c t o r s  

F i n a l  c o n s u m p t i o n  by  sectors i n  1 9 7 3  i s  summar ized  o n  
T a b l e  4 .  I t  w a s  c o m p i l e d  f r o m  t h e  a b o v e  m e n t i o n e d  d a t a  o n  
p r o d u c t i o n  m i n u s  e x p o r t s .  The a s s u m p t i o n  made f o r  t h e  s ec to r i a l  
d i s t r i b u t i o n  are o u t l i n e d  b e l o w .  I n  t h e  e n e r g y  sector,  t h e  
c o n s u m p t i o n  o f  l i q u i d  f u e l s  t o  o p e r a t e  r e f i n e r i e s  i s  i n a i g n i f i -  
c a n t .  T h i s  a s s u m p t i o n  s e e m s  t o  b e  c o n f i r m e d  by  t h e  d a t a  shown 
by  t h e  UN ECE [ 1 3 1 ,  p .  4 6 ,  T a b l e  2 ,  l i n e  9 .  F o r  t h e  i n d u s t r y  
sector,  it i s  a s s u m e d  t h a t  l i q u i d  f u e l s  c o n s u m p t i o n  c o n s i s t s  o f  
90% o f  f u e l  o i l  a v a i l a b i l i t i e s ,  w i t h  1 0 %  g o i n g  t o  t h e  d o m e s t i c  



s e c t o r .  Between 1965 and 1973, t h e  index o f  f u e l  o i l  consumed 
by i n d u s t r y  r o s e  s lower  t h a n  t h e  index of  t o t a l  f u e l  o i l  s u p p l i e s .  
The re fo r e  w e  thought  t h a t  n o t  a l l  f u e l  o i l  was used by i n d u s t r y  
and a l l o t e d  a  s h a r e  t o  households .  T h i s  may have been r a t h e r  
a r b i t r a r y - - - e s p e c i a l l y  s o  a s  t h e  S t a t i s t i s c h e  Jahrbuch  does  n o t  
g i v e  t h e  breakdown of  f u e l  o i l s  i n t o  "heavy" and " l i g h t " .  For 
t h e  t r a n s p o r t a t i o n  s e c t o r ,  t h e  1973 consumption i s  e s t i m a t e d  
as  a l l  g a s o l i n e  s u p p l i e s  p l u s  90% of D i e s e l  s u p p l i e s ,  w i t h  10% 
of Diesel go ing  t o  a g r i c u l t u r e .  I t  may be  noted  t h a t  l i q u i d  
f u e l s  t o  o p e r a t e  v e h i c l e s  t h a t  a r e  p a r t  o f  i n d u s t r y  complexes, 
a r e  i nc luded  i n  t h e  t r a n s p o r t a t i o n  s e c t o r ,  t o  o b t a i n  compa rab i l i t y  
w l t h  khe d a t a  f o r  t h e  Western c o u n t r i e s .  For t h e  household o r  
r e s i d u a l  s e c t o r ,  w e  have e s t ima t ed  a  l i q u i d  f u e l s  consumption 
c o n s i s t i n g  o f  10% of f u e l  o i l  s u p p l i e s  (home h e a t i n g )  and 10% 
of D i e s z l  s u p p l i e s  ( a g r i c u l t u r e ) .  No e s t i m a t e s  a r e  made f o r  
ke rosene  consumption.  

5 . 3  T i m e  S e r i e s  

I t  i s  assumed t h a t  t h e  s t r u c t u r e  of l i q u i d  f u e l s  consump- 
t i o n  d i d  no t  materially change from 1950 t o  1973. The t i m e  
series cou ld  be e s t a b l i s h e d  th rough  e x t r a p o l a t i o n  o.£ t h e  1973 
s t ~ u c t u r e  on t h e  b a s i s  o f  s u p p l i e s  f o r  t h e  v a r i o u s  t y p e s  o f  
l i q u i d  f u e l s .  Supply d a t a ,  p roduc t i on  minus e x p o r t s ,  c an  be 
compiled f o r  most o f  t h e  y e a r s  under c o n s i d e r a t i o n  from v a r i o u s  
i s s u e s  of  t h e  S t a t i s t i s c h e  Jahrbuch .  

6. E l e c t r i c i t y  Consumption 

6.1 --.- E l - e c t r i c i t y  S u p p l i e s  

The G .  D. I. ctontestic s u p p l i e s  c o n s i s t  of  p roduc t i on  p l u s  
i m ~ c s r t s  rnirius c x p o r t s  . D e t a i l e d  consumption d a t a  f o r  t h e  y e a r s  
1960 and 1970-19'73 can  be  compiled from t h e  1974 S t a t i s t i s c h e  
J a h r b l ~ c h  [2 ]  p . 1 4 2 .  [Data f o r  1962 i n  t h e  1963 S t a t i s t i s c h e  
Jzhrbuch  p.174 a r e  n o t  comparable.]  

5 . 2  F i n a l  Consumption by S e c t o r s  

The f i n a l  consumption of  e l e c t r i c i t y  by s e c t o r s  f o r  t h e  
y e a r s  1960 and 1970 t o  1973 i s  shown on Table 5. I t  was compiled 
from t h e  above mentioned sou rce  by making t h e  r eg roup ings  i n d i -  
c a t e d  below. For t h e  energy  s e c t o r ,  w e  have added " l o s s e s  i n  
t r a n s m i s s i o n "  t o  "own consumption",  i n  o r d e r  t o  o b t a i n  comparab- 
i l i t y  w i t h  t h e  d a t a  f o r  t h e  Western c o u n t r i e s .  I n  t h e  i n d u s t r y  
s e c t o r ,  w e  have deduc ted  t h e  energy s e c t o r ' s  own consumption-- 
which i n  t h e  G . D . R .  w a s  ranged w i t h  i n d u s t r y  and moved t h e  
amounts t o  t h e  energy  s e c t o r .  The t r a n s p o r t a t i o n  s e c t o r  i n c l u d e s  
p o s t a l  services--we made no ad jus tment  f o r  t h i s .  The household 
s e c t o r  consumption w a s  compiled a s  t o t a l  f i n a l  consumption minus 
energy ,  i n d u s t r y  and t r a n s p o r t a t i o n  s e c t o r s .  I t  may be  noted  
though,  t h a t  s e p a r a t e  d a t a  a r e  a v a i l a b l e  f o r  e l e c t r i c i t y  con- 
slumption by a ~ j r i c u l t u r e ,  households  and a r t i s a n s .  



6 . 3  T i m e  S e r i e s  

The index  numbers shown i n  t h e  S t a t i s t i s c h e  Jahrbuch  
f o r  e l e c t r i c i t y  p r o d u c t i o n  and e l e c t r i c i t y  consumption a r e  
q u i t e  s i m i l a r .  T h e r e f o r e ,  it may be a p p r o p r i a t e  t o  e x t r a p o l a t e  
t h e  d a t a  f o r  t h e  y e a r s  1950 t o  1959 and 1960 t o  1961 on t h e  
b a s i s  of  t h e  index  of  e l e c t r i c i t y  p r o d u c t i o n ,  g i v e n  i n  t h e  
S t a t i s t i s c h e  Jahrbuch  [ 2 ]  , p.22.  

7.  Fue l  and ~ l e c t r i c i t y  P r i c e s  

7 . 1  P r i c e  P o l i c v  

The p o l i c y  and g u i d e l i n e s  f o r  t h e  e s t a b l i s h m e n t  of ene rgy  
s u p p l y  p r i c e s  a r e  d e t a i l e d  i n  a  paper  s u b m i t t e d  by t h e  L e i p z i g  
I n s t i t u t e  of Energy Technology t o  t h e  Workshop on I n t e g r a t e d  
Management of Regional  Energy Environmenta l  Systems [ 8 ] .  
Accordingly ,  t h e  p r i c e  p o l i c y  pursued f o l l o w i n g  World War I1 
and s i n c e  t h e  e s t a b l i s h m e n t  of t h e  G . D . R .  i n  1949 was t o  m a i n t a i n  
t h e  f r o z e n  p r i c e s  o f  t h e  1944 p r i c e  s t o p  o r d e r .  While e x c e p t i o n s  
w e r e  made i n  c e r t a i n  i n d i v i d u a l  c a s e s ,  none w e r e  made i n  t h e  
energy  supp ly  i n d u s t r y .  A t  t h e  end of  t h e  f i f t i e s  and t h e  
e a r l y  s i x t i e s ,  t h e  gap  between e x p e n d i t u r e s  and p r i c e s  had become 
s o  wide t h a t  t h e  p r i c e s  o b t a i n e d  f o r  pr imary  i n d u s t r y  p r o d u c t s  
d i d  i n  many c a s e s  n o t  even c o v e r  c o s t - p r i c e s .  T h i s  e x p e r i e n c e  
a t  l a s t  l e d  t o  t h e  p r e p a r a t i o n  and s t ep -by-s tep  e x e c u t i o n  o f  a n  
i n d u s t r i a l  p r i c e  r e fo rm (IPR) . The f i r s t  s t a g e  o f  t h e  IPR which 
i n c l u d e d  t h e  energy supp ly  i n d u s t r y ,  s t a r t e d  on  1 A p r i l  1964. 
I t  r e s u l t e d  i n  a  rise o f  energy s u p p l i e r  p r i c e s  by 60 t o  80 pe r -  
c e n t  [81 p.2/3. Consumer goods p r i c e s ,  p a i d  by t h e  p o p u l a t i o n  
remained c o n s t a n t .  

7.2 I n d u s t r y  and Consumer P r i c e s ,  1970 and 1976 by S e c t o r s  

P r i c e s  p a i d  by i n d u s t r y  a r e  i d e n t i f i e d  i n  t h e  S t a t i s t i s c h e  
Jahrbuch  a s  "Industrieabgabepreise", r e l a t i n g  t o  t h e  sh ipments  
between e n t e r p r i s e s  and b e a r i n g  no r e l a t i o n  t o  r e t a i l  s a l e s  
p r i c e s .  R e t a i l  s a l e s  p r i c e s  p a i d  by t h e  household  s e c t o r  may 
d i f f e r  a c c o r d i n g  t o  t h e  t y p e  o f  purchase .  The p r i c e  p e r  m e t r i c  
t o n  of  l i g n i t e  b r i q u e t t e s  i s  34 G . D . R .  Mark on c o a l  c a r d s ,  and 
70 G . D . R .  Marks f  r a d d i t i o n a l ,  f r e e  s a l e s .  Gas r a t e s  a r e  0.08 
G . D . R .  Mark p e r  mS f o r  bu lk  consumption (i . e .  house  h e a t i n g )  and 
0.16 G . D . R .  Mark p e r  m3 f o r  s m a l l e r  consumption.  E l e c t r i c i t y  
household  c o s t s  a r e  0.08 G . D . R .  Mark p e r  kwh day r a t e  and 0.04 
G . D .  R. Mark p e r  kwh n i g h t  r a t e  [ S p e i c h e r ]  . The i n d u s t r y ,  t r a n s -  
p o r t  and household s e c t o r  p r i c e s  f o r  f u e l  and e l e c t r i c i t y  i n  
1973 and 1976 a r e  shown on Table 6. Data w e r e  p rov ided  by t h e  
~ e i p z i g  I n s t i t u t e  f o r  Energy Technology.  (See  Tab le  6 )  

7 . 3  Time S e r i e s  

The f u e l  and e l e c t r i c i t y  p r i c e s  f o r  1973 and 1976 c a n  be 
e x t r a p o l a t e d  t o  1950 i n  t h e  l i g h t  o f  t h e  energy p r i c e  p o l i c y  
i n d i c a t e d  under 7.1 above.  Moreover, u s e  c a n  be  made of  t h e  
index  numbers f o r  i n d u s t r y  p r i c e s  of  f u e l s  and e n e r g y ,  and t h e  
a c t u a l  p r i c e s  p a i d  by consumers,  shown i n  t h e  S t a t i s t i s c h e  J a h r -  
buch. The d a t a  shown on Appendix Tab le  2  w e r e  compiled a s  f o l l o w s :  
a )  Convers ion  from n a t u r a l  u n i t s  t o  BTU; b )  1950-1973 p r i c e s .  



a )  C o n v e r s i o n  o f  1973  p r i c e s  f rom n a t u r a l  u n i t s  t o  BTU 

L , i g n i t e  b r i q u e t t e s  1 9 7 3  p r i c e  = GDR Mark 43 .81  p e r  metric t o n  
l k g  = 4700 k c a l ;  l k c a l  = 3.97 BTU 

43 .81  6  
3 . 9 7 - 4  100 000 

= GDR Mark 2.36 p e r  10 BTU 

C i t y  --- g a s  1 9 7 3  p r i c e  = GDR Mark 0 .18  p e r  m3 

1 m 3  = 3 400  k c a l ;  1 k c a l  = 3.97 BTU 

- G 180 
= GDR Mark 13 .34  p e r  10 BTU 13 .498  

G a s o l i n e  1 9 7 3  p r i c e  = GDR Mark 0 . 7 0  p e r  l i t e r  ( a v e r a g e )  
1 l i t e r  = 0 .74  kg;  1 kg = 10 4 0 0  k c a l  

0.74 -- 6  
3 . 9 7 - 1 0  400  = GDR Mark 22 .91  p e r  10 BTU 

D i e s e l  1973  p r i c e  = GDR Mark 0 . 7 0  p e r  l i t e r  
I l i t e r  = 0 .87  kg;  1 kg = 9  900 k c a l  

8x7 6  
3 . 9 7 - 9  900  = GDK Mark 20.47 p e r  10 BTU 

b )  1950-1973 Prices 

I n d u s t r y  a n d  T r a n s p o r t  

L i g n i t e  b r i q u e t t e s :  P r e c i s e  d a t a  1 9 5 0  t o  1972 are  n o t  
g i v e n  i n  t h e  s t a n d a r d  p r i c e  t a b l e s  o f  t h e  GDR S t a t i s t i s c h e  
J a h r b u c h .  

C i t y  Gas: The i n d u s t r y  p r i c e s ,  i n d e x  numbers  w i t h  1963=100,  
a r e  g i v e n  i n  t h e  GDR S t a t i s t i s c h e  J a h r b u c h  1 9 7 4 ,  p .319.  

I n d e x  Numbers, I n d u s t r y  P r i c e s ,  C i t y  G a s  

I t  i s  assumed t h a t  p r i c e s  d i d  n o t  c h a n g e  be tween  1 9 5 0  and  1962 .  

D i e s e l  a n d  G a s o l i n e .  P r e c i s e  d a t a ,  1 9 5 0  t o  1972  a r e  n o t  
g i v e n  i n  t h e  s t a n d a r d  p r i c e  t a b l e s  o f  t h e  GDR S t a t i s t i s c h e  
J a h r b u c h .  

E l e c t r i c i t y .  The i n d u s t r y  p r i c e s  f o r  " e l e c t r o - e n e r g y " ,  
i n d e x  numbers  w i t h  1963=100,  are g i v e n  i n  t h e  GDR S t a t i -  
s t i s c h e  J a h r b u c h  1974 ,  p.319. 



Index  Numbers , Indus t ry  Prices,  E l e c t r o - E n e r g y  

*Changes i n  t h e  s t r u c t u r e  o f  d e l i v e r i e s .  

I t  is  assumed t h a t  p r i c e s  d i d  n o t  change  between 1950 and  1962.  

Household 

L i g n i t e  b r i q u e t t e s :  R e t a i l  p r i c e s  p e r  50kg o f  l i g n i t e  b r i -  
q u e t t e s  f o r  c o n t r o l l e d  and f r e e  sales,  1950 t o  1973 a r e  
shown i n  t h e  GDR S t a t i s t i s c h e  J a h r b u c h  1974 ,  p.327. 
A c c o r d i n g l y ,  t h e r e  w a s  no change  between 1950 and  1973 
i n  t h e  brown coal b r i q u e t t e  p r i c e  f o r  c o n t r o l l e d  sales. 
The f r e e  s a l e s  p r i c e  changed a s  f o l l o w s :  

Brown coal b r i q u e t t e  p r i c e s ,  f r e e  sales,  1950-1973 

1950 1955 1960 1965 1970 1972 1973 
Pr ice  p e r  50kg i n  GDRMark:9.20 6.70 3.66 3.66 3.51 3.51 3.51 
Index  Numbers; 1973=100 262.1 190.9 104.3 104.3 100.0 100.0 100.0 

C i t y  G a s  and  E l e c t r i c i t y :  Accord ing  t o  t h e  t a r i f f s  a p p l y i n g  
t o  househo ld  consumpt ion ,  p u b l i s h e d  i n  t h e  GDR S t a t i s t i s c h e  
J a h r b u c h  1974 ,  p .328 ,  t h e r e  was no change  i n  t h e  p r i c e s  
between 1950 and  1973.  

8 .  Macro-Economic D a t a  

8 . 1  N e t  M a t e r i a l  P r o d u c t  

The c o n c e p t  f o r  t h e  c o m p i l a t i o n  o f  t h e  N e t  M a t e r i a . l . P r o -  
d u c t  ( N M P )  [ P r o d u z i e r t e s  ~ a t i o n a l e i n k o m m e n l  i s  l n d l c a t e d  l n  
t h e  S t a t i s t i s c h e  J a h r b u c h  1963 [1] p.9-10. A c c o r d i n g l y ,  t h e  
NMP, compi led  by v a l u e  o f  o u t p u t  method,  e x c l u d e s  t h o s e  
a c t i v i t i e s  t h a t  are  c o n s i d e r e d  as  "non-producing a c t i v i t i e s " .  
The m o s t  n o t a b l e  e x c e p t i o n s  from NMP c a l c u l a t i o n s  are: bank ing  
and  i n s u r a n c e ;  government ;  and  f o r e i g n  t r a d e .  Fo r  t h i s  r e a s o n ,  
t h e  NMP i s  by d e f i n i t i o n  lower  t h a n  Gross Domest ic  P r o d u c t ,  
compi l ed  unde r  t h e  Western  C o u n t r i e s  System o f  N a t i o n a l  Accounts  
(SNA) . I  The Energy Demand S tudy  i s  n o t  conce rned  w i t h  a b s o l u t e  
amounts  of GNP o r  NMP; f o r  t h i s  r e a s o n  it d o e s  n o t  seem n e c e s s a r y  
t o  make a d j u s t m e n t s .  

'For a compar i son  o f  what  NMP m i g h t  amount t o  i f  it were t o  
i n c l u d e  t h e  n o n - p r o d u c t i v e  s e r v i c e s ,  see H e r b e r t  Wi lkens  S o z i a l -  
p roduk t rechnung  i n  O s t  und W e s t .  The i n v e s t i g a t i o n  showed t h a t  
" n e t  domestic p r o d u c t  o f  t h e  F e d e r a l  Repub l i c - - a t  1967 p r i c e s - - w a s  
a b o u t  21  p e r c e n t  h i g h e r  t h a n  n a t i o n a l  income ( n e t  m a t e r i a l  
p r o d u c t ,  E a s t e r n  d e f i n i t i o n )  ;" [ 1 4 1 ,  p.  269-280. 



8 .2  N e t  M a t e r i a l  P r o d u c t  D e f l a t o r s  

D a t a  f o r  n e t  m a t e r i a l  p r o d u c t  i n  "comparable  p r i c e s "  
(meaning c o n s t a n t  p r i c e s )  and " e f f e c t i v e  p r i c e s "  (meaning a c t u a l ,  

c u r r e n t )  are  g i v e n  i n  t h e  S t a t i s t i s c h e  J a h r b u c h  1968 [15]  f o r  t h e  
y e a r s  1950;  1955;  1560 ;  1962-1967. The d a t a  s u g g e s t  t h a t  t h e  NMP 
d e f l a t o r  dropped  from 107 i n  1950 t o  99 i n  1955 ,  and t h a t  it 
o s c i l l a t e d  a round  100 between 1555 and 1967.  Except  f o r  some 
i n d e x  numbers on  EMF i n  e f f e c t i v e  p r i c e s  up t o  1968 which w e r e  
p u b l i s k d  i n  t h e  1969 S t a t i s t i s c h e  J a h r b u c h ,  t h e  t a b l e s  on NMP 
i n  c u r r e n t  p r i c e s  w e r e  d i s c o n t i n u e d .  

8 . 3  C a p i t a l  Goods D e f l a t o r  

The d e f l a t o r  c o u l d  be  e s t i m a t e d  on  t h e  b a s i s  o f  t h e  p r i c e  
i n d e x  numbers f o r  6 i n d u s t r y  g r o u p s  and 32 p r o d u c t s  shown i n  
rhe S t a t i s t i s c h e  J a h r b u c h  1974 [ 2 ] ,  p .  319. W e  s e l e c t e d  t h e  
p r i c e  i n d e x  numbers f o r  "machinery  and  v e h i c l e s "  a s  r e p r e s e n t a t i v e  
f o r  c a p i t a l .  goods  [ 2 ] ,  p .  319. 

8 .4  Consumer P r i c e  Index  (CPI)  

The i n d e x  (1960=100) o f  r e t a i l  p r i c e s ,  a s  it a p p l i e s  t o  t h e  
t o t a l  p o p u l a t i o n ,  based  on a c c n s a n e r  b a s k e t  o f  1968 i s  g i v e n  i n  
t h e  GDR S t a t i s t i s c h e  J a h r b u c h  [ 2 ]  p .  328. The i n d e x  o f  t h e  pur -  
c h a s i n g  power o f  t h e  GDR Mark f o r  r e t a i l  s a l e s  i n c l u d i n g  r e n t s  
and  u t i l i t y  ra tes  a r e  a l s o  shown i n  t h e  GDR S t a t i s t i s c h e  J a h r b u c h  
[ 2 ]  p .  329. 

8 . 5  Waue R a t e s  

The a v e r a g e  mon th ly  incomes o f  w o r k e r s  and s a l a r y  e a r n e r s  
i n  i n d ~ t r y  a r e  g i v e n  i n  t h e  S t a t i s t i s c h e  J a h r b u c h  [21 p .  1 9 .  

8 . 6  Popu . l a t ion  S t a t i s t i c s  -- -- 

P o p u l a t i o n  S t a t i s t i c s  r e l a t i n g  t o  t h e  mid-year  p o p u l a t i o n  
e s t i m a t e s  c a n  he compi l ed  from t h e  S t a t i s t i s c h e  J a h r b u c h  [21 ,  
p. 3 and t h e  UN Demographic Yearbook, 1970,  p .130.  [The UN 
s t a t i s t i c s  c o v e r  E a s t  Germany and  E a s t  B e r l i n . ]  

8 .7  C l i m a t e  S t a t i s t i c s  

C l i m a t e  S t a t i s t i c s  are  g i v e n  i n  t h e  S t a t i s t i s c h e  J a h r b u c h ,  
1974 ,  p .  505. They show t h e  a v e r a g e  t e m p e r a t u r e  a t  Potsdam, 
1901-1950 (as normal )  and  t e m p e r a t u r e s  r e c o r d e d  1 9 0 1  t o  1973 
f o r  y e a r l y  a v e r a g e s  and  months.  



TABLES 



T a b l e  1. G.D.R. L i g n i t e  B a l a n c e  a n d  F i n a l  C o n s u m p t i o n  
by Sectors ,  1 9 7 3 .  

L i g n i t e  L i g n i t e  L i g n i t e  
B r i q u e t t e s  C o k e  

6  10 m e t r i c  t o n s  

1. D o m e s t i c  P r o d u c t i o n  2 4 6 . 2  5 0 . 1  5 . 7  

2 .  I n l a n d  A v a i l a b i l i t i e s  2 5 1 . 0  4 7 . 6  5 .6  

3 .  F u e l  f o r  T r a n s f o r m a t i o n :  

B r i q u e t t i n g  9 9 . 4  - 
C o k e  O v e n s  - 6 . 4  

G a s  w o r k s  1 . 5  10.1 

E l e c t r i c i t y  1 4 7 . 0  7 . 1  

T o t a l  F u e l  f o r  
T r a n s f o r m a t i o n  

4 .  F i n a l  C o n s u m p t i o n  

E n e r g y  S e c t o r  1 . 0 ~  

I n d u s t r y  S e c t o r  2 . 1  4 . 3  

T r a n s p o r t  S e c t o r  - 0 . 3  - 
H o u s e h o l d ,  o t h e r  s m a l l  

c o n s u m e r s  

T o t a l  F i n a l  C o n s u m p t i o n  3 . 1  2 4 . 0  1 . 9  

Source: c o m p i l e d  f r o m  UN ECE A n n u a l  B u l l e t i n  of C o a l  S t a t i s t i c s  

f o r  E u r o p e ,  1 9 7 4 ,  T a b l e  1, S e c t i o n  C,  p . 4 7 .  

E = E s t i m a t e d .  



T a b l e  2. G. D. R. S o l i d  F u e l s  C o a l  B a l a n c e  a n d  ~ i n a l  

Consumption b y  S e c t o r s ,  1 9 7 3  

L i g n i t e  ( b r i -  Hard c o a l  T o t a l  
q u e t t e s  and  c o k e )  C o a l  

1. Domes t ic  P r o d u c t i o n  1 1 4 . 2  

2. I n l a n d  A v a i l a b i l i t i e s  

3. F u e l  f o r  T r a n s f o r m a t i o n :  

4. F i n a l  Consumption 

Ene rgy  S e c t o r  

I n d u s t r y  S e c t o r  

T r a n s p o r t  S e c t o r  

Household ,  o t h e r  s m a l l  
consumer s  

T o t a l  2 0 . 1  3 . 1  23.2 

S o u r c e :  Compiled f rom UN ECE Annual  B u l l e t i n  o f  G e n e r a l  Ene rgy  
S t a t i s t i c s  f o r  Europe ,  1973 ,  T a b l e  2 ,  p .46 



T a b l e  3 .  G.D.R.  Gaseous  F u e l s ,  F i n a l  Consumpt ion  b y  S e c t o r s ,  
1 9  /0-1974 

N e t  C a l o r i f i c  V a l u e s  

TCAL 

Ene rgy  9 1 9 8  8 314 8 795  9 415 11 242 

I n d u s t r y  1 9  779 1 7  982 1 9  788 2 1  939 25 268 

T r a n s p o r t  - 26 25  25  2 1  

H o u s e h o l d s ,  e tc .  8 401  8 540  8 595 8 432 8 983 

T o t a l  37 378 34 862 37 203 39 8 1 1  45  514 

Ene rgy  

I n d u s t r y  

T r a n s p o r t  

H o u s e h o l d s ,  e t c  

T o t a l  

I n  P e r c e n t  

25  24 24 24 25 

53  52 53  55  55  

S o u r c e :  Compiled f rom UN ECE, see t a b l e  3 .  

Annua l  B u l l e t i n  o f  G a s  S t a t i s t i c s  f o r  E u r o p e ,  1 9 7 4 ,  

T a b l e  1, p.20-21.  



T a b l e  4 .  G . D . R .  L i q u i d  F u e l s  Consumption by S e c t o r s ,  1973 

3 
10 metric t o n s  

S e c t o r  : 

I n d u s t r y :  F u e l  O i l  = 5 996 

T r a n s p o r t :  Diesel O i l  = 2 661 

G a s o l i n e  = 2 020 

Household: F u e l  O i l  = 627 

D i e s e l  O i l  = 665 

Source :  Compiled from p r o d u c t i o n  and e x p o r t  s t a t i s t i c s ,  i n  

t h e  G . D . R .  S t a t i s t i s c h e  Jahrbuch  [ I  ] . 



T a b l e  5. 

G.D.R. Electricity Consumption by Sectors, 1960 and 1970-1973. 

1960 1970 1971 1972 1973 

i n G W H  

Energy (incl.Trans- 8,724 15,379 16,539 18,213 19,648 mission Losses) 

Industry 23,182 36,592 36,969 38,722 40,563 

Transport 772 1,464 1,491 1,520 1,654 

Household 

Total Consumption (incl. 
Transmission Losses) 39 927 67 970 69 880 73 827 78 179 

in percent 

Electricity Sector (incl. 22 23 24 25 25 
Transmission Losses) 

Industry 

Transport 

Household 

Total Consumption (incl. 
Transmission Losses) 100 100 100 100 100 

Source: Compiled from G.D.R. 1974 Statistisches Jahrbuch, 

p.22 and p. 142. 



T a b l e  6 .  G.D.R. F u e l  and  E l e c t r i c i t y  P r i c e s ,  by S e c t o r s ,  
1973  a n d  1976  

D a t a  a r e  i n  GDR Mark f o r  n a t u r a l  u n i t s .  

Type o f  F u e l  I n d u s t r y  Household I n d u s t r y  Household 
T r a n s p o r t  T r a n s p o r t  

L i g n i t e ,  
p e r  t o n n e  9 .93 - 
L i g n i t e  
~ r i ~ u e t t e ,  
p e r  t o n n e  4 3 . 8 1  34.4)70. 7ob) 

City !Ias, c c 1 
p e r  m 0 .18  0 .08/0.16 0 .18  0 .08/0.16 

Diesel, 
p e r  l i t e r  0 . 7 0  - 
G a s o l i n e ,  
p e r  l i t e r  
( a v e r a g e )  0 . 7 0  1 . 4 5  

E l e c t r i c i t y ,  
p e r  kwh 0 .078  0 . 0 8 / 0 . 0 4 ~ )  0 .13  0 .08 /0 .04  

H e a t i n g  v a l u e s  

1 kg l i g n i t e  b r i q u e t t e  4700 k c a l  
3  1 m c i t y  g a s  3400 k c a l  

1 kg Diesel 9900 k c a l  

1 kg G a s o l i n e  10400 k c a l  

a )  = C o a l  c a r d s ,  c o n t r o l l e d  s a l e s  

b) = F r e e  sales 

c )  = L a r g e  S c a l e  Consumption 

d )  = N i g h t  R a t e  

S o u r c e :  I n s t i t u t  f t i r  E n e r g e t i k  L e i p z i g / Z e n t r a l s t e l l e  £fir r a t i o n e l l e  
Energ ieanwendung,  F e b r u a r y  1976 .  
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