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PREFACE 

Water resource systems have been an 2mportant part of re- 
source and environment related research at TIASA since its incep- 
tion. As demands for water increase relative to supply, the in- 
tensity and efficiency of water resource management must be 
developed further. This in turn requires an increase in the 
degree of detail and sophistication of the analysis, including 
economic, social and environmental evaluation of water resource 
development alternatives aided by application of mathematical 
modeling techniques, to generate inputs for planning, design, 
and operational decisions. 

This paper is a report on work carried out as part of a 
study of water resources management problems in South Western 
~khne, Sweden, carried out in the years 1978-1981 by the Resources 
and Environment Area (REN) of IIASA in collaboration with the 
Department of Water Resources Engineering of the Lund Institute 
of Technology/University of Lund (LTH), Sweden. The study was 
initiated and pursued with the support of the Swedish National 
Environment Board, whose encouragement and financial assistance 
is gratefully acknowledged. The methodological work implemented 
within the framework of this study was generously supported by 
a grant from the Stiftung Volkswagenwerk, Hannover, Federal 
Republic of Germany. 

Soon after initiation of the joint REN/LTH investigations, 
the Regional Development Task (RD) of IIASA engaged itself in 
a case study of economic and demographic, land use and related 
problems for the same region of Sweden. This work was pursued 
by the RD task in collaboration with the Southwest ~kane Municipal 
Board, as part of the Board's ongoing work on physical and public 
transport planning for the metropolitan region of Malma and its 
neighboring municipalities. Because of the obvious relation 



between t h e  s t u d i e s  pursued by t h e  REN a r e a  and t h e  RD t a s k ,  b o t h  
groups  i n t e r a c t e d  i n t e n s i v e l y  th roughou t  t h e  d u r a t i o n  of  t h e i r  
work. Moreover, it was agreed  t h a t  a n a l y s i s  o f  " a l t e r n a t i v e  
f u t u r e s "  o f  w a t e r  r e s o u r c e  sys tems i n  Southwestern  ~ k $ n e  w i l l  
t a k e  f u l l  advan tage  of  t h e  r e s u l t s  o f  t h e  RD s t u d i e s  c o n c e r n i n g  
o v e r a l l  development  p r o s p e c t s  f o r  t h e  r e g i o n ,  i n  p a r t i c u l a r  
p r o j e c t i o n s  of  l a n d  u s e  p a t t e r n s .  

The work p r e s e n t e d  embodies r e s u l t s  o f  t h e  l a n d  u s e  p r o j e c -  
t i o n s  developed by t h e  Regional  Development Task o f  I I A S A .  

Janusz  K i n d l e r  
Chairman 
Resources and Environment Area 
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FORECASTING MUNICIPAL AND IN?USTRIAL 
WATER USE I N  SOUTHWESTERN SKANE 

Kenneth M. S t r z e p e k  

The p r o j e c t i o n  i n  1965 (SOU, 1965) o f  f u t u r e  munic ipa l  and 
i n d u s t r i a l  ( M G I )  w a t e r  u s e  i n  Southwestern  Skane (SWS), based 
upon w a t e r  u s e  t r e n d s  b e f o r e  1965, h a s  proved t o  b e  i n  e r r o r  
s i n c e  approx imate ly  1970. Examinat ion o f  w a t e r  u s e  p r a c t i c e s  
i n  SWS s i n c e  1970 h a s  r e v e a l e d  some of  t h e  r e a s o n s  beh ind  t h e  
e r r o n e o u s  p r o j e c t i o n s .  There a r e  two main r e a s o n s  beh ind  t h e  
poor performance o f  t h e  p r o j e c t i o n s  based on p a s t  t r e n d s .  Both 
o f  t h e s e  r e a s o n s  a r e  r e l a t e d  t o  u n d e r s t a n d i n g  t h e  b a s i c  f a c t o r s  
a f f e c t i n g  w a t e r  u s e  i n  SWS. The f i r s t  s o u r c e  o f  e r r o r  was due 
t o  incorrect e s t i m a t e s  o f  w a t e r  u s e  p e r  u n i t  o f  p o p u l a t i o n  and 
i n d u s t r i a l  p r o d u c t i o n .  The second s o u r c e  o f  e r r o r  was a  
r e s u l t  of  wrong assumpt ions  i n  p r o j e c t i n g  f u t u r e  p o p u l a t i o n  and 
economic growth.  These t w o  e r r o r s  were m u l t i p l i c a t i v e ,  pro- 
v i d i n g  f o r  a  s e r i o u s  o v e r e s t i m a t i o n  o f  t o t a l  w a t e r  u s e  compared 
t o  a c t u a l  use .  

P e r  Uni t  Water Use 

The e r r o r s  r e l a t e d  t o  p e r  u n i t  w a t e r  u s e  r e s u l t e d  from two 
f a c t o r s .  The f i r s t  f a c t o r  r e l a t e s  t o  i n d u s t r i a l  w a t e r  u s e  and 
was a  r e s u l t  of  new env i ronmenta l  p r o t e c t i o n  l e g i s l a t i o n ,  which 
made d i s c h a r g i n g  o f  e f f l u e n t s  i n t o  r e c e i v i n g  w a t e r s  more expen- 
s i v e  t h a n  r e c y c l i n g  w a t e r .  A s  a  r e s u l t  o f  r e c y c l i n g ,  w a t e r  in -  
t a k e  d e c r e a s e d  and i n t a k e  w a t e r  u s e  p e r  u n i t  o f  p r o d u c t i o n  
d e c r e a s e d .  

The second f a c t o r  r e l a t e s  t o  domes t i c  w a t e r  u s e .  I n  t h e  
p a s t ,  p e r  c a p i t a  w a t e r  use  grew a s  t h e  s t a n d a r d  o f  l i v i n g  in -  
c r e a s e d  and more w a t e r  i n t e n s i v e  a c t i v i t i e s  and a p p l i a n c e s  be- 
came common. However, a f t e r  t h e  p r o j e c t i o n s  of  1965 were made, 
w a t e r  u s e  p e r  c a p i t a  r eached  a  s a t u r a t i o n  l e v e l  and s t a b i l i z e d  



a t  t h i s  l e v e l .  A s  t h e  per  c a p i t a  water  use  reached a  s a t u r a t i o n  
l e v e l ,  water  p r i c e s  s t a r t e d  t o  r i s e  t o  pay f o r  some of  t h e  
wate r  supply p r o j e c t s  needed t o  meet t h e  p r o j e c t e d  use .  A s  a  
r e s u l t  of t h e s e  i nc reased  c o s t s  t h e  popula t ion  responded t o  t h e  
economic f a c t o r s  by reducing water  use ,  and thus  t h e  p r i c e  
e l a s t i c i t y  of wate r  use became an impor tan t  f a c t o r  i n  p r o j e c t i n g  
per  c a p i t a  water  use .  

S ince  Southwestern ~ k h e  ( ~ a l m o  county)  c o n s i s t s  o f  20 
m u n i c i p a l i t i e s ,  one of t h e  major q u e s t i o n s  was how t o  account  
f o r  d i f f e r e n c e s  among them i n  t h e  t o t a l  g r o s s  and s e c t o r a l  
municipal  wate r  use.  Because of inadequacies  i n  d a t a  bases  
(e.g.  wate r  use  yearbooks comprise water  p roduc t ion  i n s t e a d  of  

metered wate r  use  d a t a ) ,  s t a t i s t i c a l  e s t i m a t i o n  of demand r e l a -  
t i o n s h i p s  proved t o  be d i f f i c u l t .  Hashimoto and de  Mar6 (1980) 
performed a  s tudy  which provided some i n s i g h t  i n t o  t h e  problem. 
I t  was found t h a t  i n d u s t r i a l  water  use  (based on municipal  water  
supply)  could be adequa te ly  de f ined  a s  water  use  pe r  employee 
f o r  each i n d u s t r y  and each mun ic ipa l i t y  r a t h e r  t han  p e r  produc- 
t i o n  u n i t .  The s tudy  provided c o e f f i c i e n t s  on wate r  use  pe r  
employee f o r  most i n d u s t r i e s  i n  SWS by mun ic ipa l i t y ,  f o r  t h e  
water  use  c o n d i t i o n s  of 1975. The s tudy  a l s o  provided s i m i l a r  
c o e f f i c i e n t s  o f  wate r  use  per  employee i n  t h e  p u b l i c  s e c t o r  by 
mun ic ipa l i t y ,  based on 1975 cond i t i ons .  However, t h e  s tudy  was 
n o t  a b l e  t o  provide s u f f i c i e n t l y  d e t a i l e d  d a t a  on wa te r  use  f o r  
domestic o r  household use .  I n  1980, ano the r  a t t empt  was made 
toward b e t t e r  unders tanding of  t h e  domestic water  use  problem 
(FIanke and de  Mar6, 1982) .  This a n a l y s i s  was based on pooled, 
t ime s e r i e s ,  c r o s s  s e c t i o n  water  demand samples from represen-  
t a t i v e  d i s t r i c t s  of Malmo (Malmo makes up 1/3 of t h e  r e g i o n a l  
p o p u l a t i o n ) .  The a n a l y s i s  allowed t h e  development o f  a  model 
and e s t ima te s  of  p r i c e  e l a s t i c i t i e s  f o r  r e s i d e n t i a l  ( s i n g l e  
family  houses) water  demand i n  Malmo. The Malm6 d a t a  a r e  
r e p r e s e n t a t i v e  f o r  a  number o f  o t h e r  m u n i c i p a l i t i e s  i n  SWS of 
s i m i l a r  demo-economic s t r u c t u r e  and t h e  model developed f o r  
Malmo can be app l i ed  t o  t h e s e  m u n i c i p a l i t i e s  a s  w e l l .  

Demo- Economic Growth 

A s  s t a t e d  above, ano the r  reason f o r  t h e  poor p r e d i c t i v e  
a b i l i t y  was an assumption t h a t  popula t ion  and economic growth 
of  SWS would con t inue  a t  t h e  same r a t e s  a s  i n  t h e  p a s t .  However, 
due t o  many f a c t o r s ,  such a s  world economic slow down, o i l  
p r i c e  i n c r e a s e s ,  movement of  urban popula t ion  t o  t h e  suburbs ,  
and more, popula t ion  i n  SWS has  l e v e l e d  o f f  and i n  some 
m u n i c i p a l i t i e s  popula t ion  has even dec l ined  and t h e  economy 
has  become s t a g n a n t .  S ince  t h e  wate r  use of SWS is  very much 
l i n k e d  t o  t h e  demo-economic growth and s t r u c t u r e  of t h e  r eg ion ,  
any p r o j e c t i o n  of f u t u r e  water  use  must be based upon r e l i a b l e  
p r o j e c t i o n s  of i n d u s t r i a l  and p u b l i c  s e c t o r  employment and popula- 
t i o n  a t  t h e  municipal  l e v e l .  

Soon a f t e r  i n i t i a t i o n  of t h e  REN/LTH i n v e s t i g a t i o n s ,  t h e  
Regional Development Task ( R D )  of IIASA engaged i t s e l f  i n  a  
ca se  s tudy  of economic, demographic, l and  use  and r e l a t e d  problems 



f o r  t h e  same r e g i o n  o f  Sweden (Sn i cka r s  e t  a l . ,  1981 ) . 
This  work was pursued by t h e  RD t a s k  i n  c o l l a b o r a t i o n  w i th  
t h e  Southwest  SkAne Municipal  Board (SSK), a s  p a r t  o f  t h e  
Board 's  ongoing work on p h y s i c a l  and p u b l i c  t r a n s p o r t  p lann ing  
f o r  t h e  m e t r o p o l i t a n  r eg ion  o f  Malm6 and i t s  ne ighbor ing  
m u n i c i p a l i t i e s .  The r e s u l t s  o f  t h e  RD s t u d i e s  on " a l t e r n a t i v e  
fu tu r e s ' '  o f  demo-economic s t r u c t u r e  i n  SWS provided t h e  
neces sa ry  i n p u t s  t o  e s t i m a t e  f u t u r e  wa te r  u s e  i n  SWS. 

The fo l l owing  s e c t i o n s  o f  t h i s  paper d e s c r i b e  t h e  
procedure  t h a t  was developed t o  p r o j e c t  munic ipal  and i n d u s t r i a l  
wa te r  u s e  i n  SWS t o  t h e  y e a r  2000, l i n k i n g  t h e  work o f  t h e  REN/LTH 
and t h e  RD t a s k .  The g o a l  o f  t h i s  work was t o  p rov ide  wa te r  
u se  i n fo rma t ion  f o r  a  d e t a i l e d  s t udy  of  r e g i o n a l  wa t e r  demand/ 
supply  i n t e g r a t i o n  i n  SWS. 

M G I  WATER USE PROJECTION PROCEDURE 

The work o f  t h e  IIASA's Regional  Development Task on land-  
use  p lann ing  o p t i o n s  i n  t h e  ~ k h e  r eg ion  invo lved  development and 
a p p l i c a t i o n  o f  a  h i e r a r c h i c a l  set  of  models (Sn i cka r s  e t  a l . ,  1981 ) .  
Aggregate models were used a s  boundary c o n d i t i o n s  f o r  a  d e t a i l e d  
a n a l y s i s  o f  demo-economic development i n  ~ k 6 n e .  

The most d e t a i l e d  a n a l y s i s  a t  t h e  l e v e l  o f  t h e  
m u n i c i p a l i t y  was c a r r i e d  o u t  wi th  a p p l i c a t i o n  o f  a  demo-land 
u s e  p lann ing  model, ISP ( f o r  I n t e r a c t i v e  S p a t i a l  P lann ing  
developed by Roy and Sn i cka r s ,  1982) f o r  a l l  of ~ k h n e ,  b u t  
f ocus ing  on t h e  a r e a  of SSK. Th i s  a n a l y s i s  d i v i d e s  t h e  ~ k h e  
r eg ion  i n t o  35 s e p a r a t e  sub-regions  a s  shown i n  F ig .  1  and 
l i s t e d  i n  Table  1. The sub-regions  a r e  d e f i n e d  by t h e  degree  
o f  d e t a i l  w i t h  which each m u n i c i p a l i t y  i n  ~ k h n e  is  modeled. I n  
some c a s e s ,  a  m u n i c i p a l i t y  may be r e p r e s e n t e d  by a  few sub- 
r e g i o n s ,  o r  a  sub-region may be d e f i n e d  a s  an  e n t i r e  m u n i c i p a l i t y  
o r  a  sub-region may i n c l u d e  a  number o f  m u n i c i p a l i t i e s  grouped 
t o g e t h e r .  The 9  m u n i c i p a l i t i e s  t h a t  make up t h e  p lann ing  r e g i o n  
o f  SSK r ece ived  t h e  most d e t a i l e d  a n a l y s i s  and a r e  modeled a s  
2 4  sub-regions ,  w h i l e  t h e  remaining m u n i c i p a l i t i e s  o f  SkAne 
w e r e  modeled a s  11 sub-regions .  

For t h e  a n a l y s i s  of  f u t u r e  munic ipa l  and i n d u s t r i a l  wa t e r  
use  i n  SWS, t h e  REN/LTH c a s e  s t udy  focuse s  on t h e  12 municipa- 
l i t i e s  t h a t  a r e  connected t o  e i t h e r  t h e  Ring o r  Vomb M & I  wa t e r  
supply  sys tems.  These 12 m u n i c i p a l i t i e s  a r e  a l s o  t h e  share -  
h o l d e r s  o f  Sydva t ten  (see Andersson e t  a l . ,  1979 f o r  d e s c r i p t i o n  
o f  M G I  wa te r  supply  systems i n  SWS and i t s  planned e x t e n s i o n s )  . 
Table  1  i d e n t i f i e s  10 m u n i c i p a l i t i e s  and two o f  them, Hels ingborg 
and Landskrona, i n c l u d e  t h e  remaininq two o f  ~ o g a n a s  and Sva lav  
r e s p e c t i v e l y  ( agg rega t i on  in t roduced  by t h e  land-use  p lann ing  
s t u d y )  . 

The demo-economic s t r u c t u r e  o f  SWS is  d iv ided  i n t o  26  
p roduc t ion  s e c t o r s .  For each of  t h e  35 r e g i o n s  t h e  model 
p rov ides  a  f o r e c a s t  o f  t h e  a c t i v i t y  o f  each s e c t o r  a s  w e l l  a s  
t h e  l and  u se  a s s o c i a t e d  w i t h  each a c t i v i t y .  A s  seen  i n  Table  2 ,  
t h e  s e c t o r s  a r e  d i v i d e d  i n t o  7  p roduc t ion  groups .  I n  Group 1 ,  
s e c t o r s  1-4, r e p r e s e n t s  a g r i c u l t u r e  and f o r e s t r y  (number o f  



Figu re  1 .  Zonal s u b d i v i s i o n  o f  ~ k z n e  f o r  t h e  land-use  
p lann ing .  The SSK r e g i o n  w i t h i n  l e f t  bo ld  l i n e  
(1 -24) ,  Malrnijhus County (SWS) w i t h i n  t h e  
r i g h t  (1-29).  



Table 1. Subregion d i v i s i o n s  f o r  t h e  ~ k h e  s t udy .  

Sub-Reaions 

1. ~ o d d e k o p i n g e  - l odd  
2 .  Ksvl inge  - k a v l  1  
3.  jarred - b j a r  2 \_ 
4 .  Lomma - lomm 
5. Lund - l und  
6 .  SGdra-Sandby - sand 
7.  Dalby - d a l b  
8 .  Genarp - gena 
9 .  Veber6d - vebe 

10. Hjarup - h j a r  
11. S t a f f a n s t o r p  - s t a f  4 
12. Akarp - a k a r  

}4 

13. ~ r l 6 v  - a r l o  
')5 5  (Bur ldv)  

1 4 .  Malmo - malm 6 )  
15. Oxie - o x i e  
16. Bunkeflo - bunk 6 
17. Bara - b a r a  

i 6  
71 7 

18. Svedala  - sved 
19. V e l l i n s e  - v e l l  

7 /  ' 
8  

20. ~ 6 l l v i k s - ~ ~ s  
21. Skan6r 
22. AnderslSv 
23. Smygehamn 
24. T r e l l e b o r a  
25. Hels inqborg 

- b o l l  
- skan 
- ande 
- smyg 
- t r e l  
- h e l s  10 9 ( i n c l .  Hzganas) - - 

26. Landskrona - l a n d  10 1 0  ( i n c l .  Svalov)  
27. ~ s l 6 v  - e s l o  i n  R 
28. ~ j 6 b o  - s j o b  10 

t 
2 9 .  Ystad 
30. fingelholm 
31. Klippan 
32. ~ a s s l e h o l m  
33. Herby 
34. K r i s t i a n s t a d  
35. Simrishamn 

- y s t a  
- ange 
- k l i p  
- h a s s  
- horb  
- k r i s  
- s i m r  

Note: The numbers t o  t h e  f a r  r i q h t  i d e n t i f y  t h e  
m u n i c i p a l i t i e s  i nc luded  i n  t h i s  s t udy .  
Locat ion o f  i n d i v i d u a l  sub- reg ions  i s  
i d e n t i f i e d  i n  F i g .  1. 



T a b l e  2 .  P r o d u c t i o n  s e c t o r s  f o r  t h e  ~ k h e  s t u d y .  

Production S e c t o r s  

1 .  Crop p r o d u c t i o n  - c r o p  Group 1  
2 .  Meat p r o d u c t i o n  - meat  1  
3. V e g e t a b l e  p r o d u c t i o n  - vege  1  
4 .  F o r e s t r y  - f o r e  1  
5. Food i n d u s t r y  - food  2 \ 
6. Chemical  i n d u s t r y  
7. Equipment i n d u s t r y  
8 .  O t h e r  i n d u s t r y  
9.  U t i l i t i e s  

- chem 
- e q u i  
- o . the  
- u t i l  

I n d u s t r i a l  
w a t e r  
u s e  

10. P e t r o l e u m  i n d u s t r y  - p e t r  
11.  Wholesa l e  t r a d e  - who1 

3  1 
4 

12 .  R e t a i l  t r a d e  - r e t a  4 
13.  P r i v a t e  s e r v i c e s  - p r i v  4 
14.  S i n g l e  f a m i l y  h o u s i n g  - s i n g  
1  5.  M u l t i - f a m i l y  h o u s i n g  - m u l t  5  w a t e r  u s e  
1  6 .  E d u c a t i o n  - educ  

I Domestic 

1 7 .  H e a l t h  c a r e  
P u b l i c  s e c t o r  - h e a l  

18. P u b l i c  a d m i n i s t r a t i o n  6  w a t e r  u s e  - pub1 
19. Roads - r o a d  7 
20. Rai lways  - r a i l  7 
21. Harbour s  - h a r b  4 
2 2 .  A i r p o r t s  - a i r p  4 
23. Pe r son  t r a n s p o r t  
2 4 .  Goods t r a s n s p o r t  
25. R e c r e a t i o n  
26. C o a s t  

P r o d u c t i o n  Groups 

1  . A g r i c u l t u r e  
2 .  I n d u s t r y  
3.  Energy 
4 .  S e r v i c e  
5.  Housing 
6.  Government 
7 .  S l a c k  

- p e r s  
- good 
- recr 
- c o a s  

- a g r b  
- i n d b  
- e n e b  
- s e r b  
- houb 
- govb 
- s l a b  



persons  employed and t h e  cor responding  l a n d  u s e ) .  Group 2, 
s e c t o r s ,  5-8, make up t h e  i n d u s t r i a l  p o r t i o n  o f  t h e  economy 
(number o f  pe r sons  employed and t h e  l and  u s e )  Group 3,  s e c t o r s  
9-10, r e p r e s e n t  t h e  energy supp ly  (numbers o f  pe r sons  employed 
and t h e  l a n d  u s e . )  Group 4 ,  s e c t o r s  11-13, and 21-24, r e p r e s e n t  
t h e  p r i v a t e  s e r v i c e s  (number o f  pe r sons  employed and t h e  l and  
u se . )  Group 5  r e p r e s e n t s  dwe l l i ngs .  S e c t o r  14 r e p r e s e n t s  t h e  
popu l a t i on  l i v i n g  i n  s i n g l e  f ami ly  d w e l l i n g s  (number o f  pe r sons  
and t h e  l a n d  u s e )  and s e c t o r  15 r e p r e s e n t s  t h e  number o f  pe r sons  
l i v i n g  i n  mu l t i - f ami ly  dwe l l i ngs .  Group 6  i s  p u b l i c  s e r v i c e s ,  
s e c t o r  16 - educa t i on  and r e s e a r c h  employment, 17 - employment 
i n  t h e  h e a l t h  c a r e  s e c t o r ,  and 18 - t h e  remainder  o f  p u b l i c  
employment. Group 7 ,  s e c t o r s  19-20 and 25-26, r e p r e s e n t s  
t r a n s p o r t  and r e c r e a t i o n a l  a c t i v i t i e s  w i th  i t s  a c t i v i t y  
expressed  i n  l a n d  u se  o n l y .  

I n p u t s  from t h e  h i g h e r  models i n  t h e  h i e r a r c h y  p rov ide  
t h e  d a t a  t h a t  d r i v e  t h e  ISP model. The model i s  run w i t h  a  t i m e  
s t e p  o f  5  y e a r s  s t a r t i n g  i n  1975 and c o n t i n u i n g  t o  2000. 
Performance i n d i c a t o r s  a r e  gene ra t ed  a t  each t i m e  s t e p ,  f o r  
each o f  t h e  26 s e c t o r  a c t i v i t i e s ,  and each o f  t h e  35 r e g i o n s .  

The r e s u l t s  produced by t h e  ISP model a r e  d i r e c t l y  employed 
f o r  t h e  M E 1  wa te r  u s e  p r o j e c t i o n s .  The demo-economic a c t i v i t i e s  
t h a t  i n f l u e n c e  M E 1  wa t e r  u se  a r e  d i v i d e d  i n t o  t h r e e  c a t e g o r i e s ,  
i n d u s t r i a l  u se ,  p u b l i c  s e c t o r  u se  and domest ic  use .  These t h r e e  
c a t e g o r i e s  i d e n t i f i e d  i n  Tab le  2  a r e  sub - se t s  o f  t h e  26 s e c t o r  
a c t i v i t i e s  o f  t h e  ISP model. The wa t e r  u s e  p r o j e c t i o n s  a r e  
c a l c u l a t e d  by m u l t i p l y i n g  t h e  p r o j e c t e d  l e v e l s  of  a c t i v i t y  i n  
each o f  t h r e e  wa te r  u se  c a t e g o r i e s  by w a t e r  u s e  c o e f f i c i e n t s  
( p e r  employee, p e r  pe r son ,  f o r  a  g iven  pe r cen t age  o f  w a t e r  u s e  
s u p p l i e d  by t h e  r e g i o n a l  M E 1  supp ly  sys tem) e s t i m a t e d  on t h e  
b a s i s  o f  p a s t  wa t e r  u se  r e co rds .  

F i n a l l y ,  t h e  t o t a l  wa t e r  u se  f o r  each r e g i o n  and f o r  each 
t i m e  s t e p  i s  c a l c u l a t e d  a s  t h e  sum o f  t h e  i n d u s t r i a l ,  p u b l i c  
and domest ic  wa t e r .  

The r e s u l t s  f o r  t h e  s p e c i f i c  wa te r  u se  c a t e g o r i e s  o r  f o r  
t h e  t o t a l  wa te r  u s e  can  be  aggrega ted  a t  d i f f e r e n t  l e v e l s ,  
s p e c i f i e d  i n  t h e  d a t a  i n p u t .  The o p t i o n s  a l l o w  f o r  d a t a  t o  b e  
d i s p l a y e d  a t  t h e  r e g i o n a l  l e v e l ,  aggrega ted  a t  t h e  munic ipa l  
l e v e l  f o r  p rede te rmined  g roup ings ,  w i t h  t h e  remaining r e g i o n s  
lumped a s  a  s i n g l e  v a l u e ,  o r  t h e  t o t a l  w a t e r  u s e  summed f o r  t h e  
whole r e g i o n .  These r e s u l t s  c an  be d i s p l a y e d  i n  t a b l e s  o r  i n  
g r a p h i c a l  form f o r  a l l  t h e  t i m e  s t e p s .  

WATER USE COEFFICIENTS 

For wa te r  u s e  p r o j e c t i o n s ,  e s t i m a t e s  o f  wa t e r  u s e  
c o e f f i c i e n t s  f o r  t h e  s e c t o r  a c t i v i t i e s  p r o j e c t e d  by t h e  ISP 
model must be c a l c u l a t e d .  



To prov ide  a  c o n s i s t e n t  set  of  d a t a  which cor responds  t o  
t h e  I S P  o u t p u t ,  t h e  1975 background d a t a  f o r  t h e  IS? model was 
combined w i t h  wa te r  u s e  d a t a  provided by t h e  d e t a i l e d  a n a l y s i s  
o f  1975 wate r  u se  i n  SWS (Hashimoto and d e  Mar6, 1980)  t o  
e s t i m a t e  wate r  u s e  c o e f f i c i e n t s .  However, t h i s  d i d  n o t  
p rov ide  s u f f i c i e n t  d e t a i l  on domest ic  wa t e r  u se  and a n o t h e r  
s tudy  by Hanke and de  Mar6, (1982) was under taken t o  examine 
t h i s  wa t e r  u se  c a t e g o r y  i n  more d e t a i l .  

I n d u s t r i a l  Water U s e  C o e f f i c i e n t s  

Although t h e  i n d u s t r i a l  wa t e r  u se  d a t a  developed by Hashimoto 
and de  ~ a r 6  (1980) i nc luded  wa te r  u s e  p e r  employee f o r  v a r i o u s  
i n d u s t r i a l  s e c t o r s ,  t h e  d i v i s i o n  of t h e s e  s e c t o r s  was n o t  t h e  same 
a s  t h e  one adopted i n  t h e  ISP  model. There fore ,  i n d u s t r i a l  employ- 
ment f o r  a l l  i n d u s t r i a l  a c t i v i t i e s  from t h e  1975 ISP  r e f e r e n c e  d a t a  
was summed f o r  each  m u n i c i p a l i t y  and t h i s  i n fo rma t ion  was combined 
w i t h  t h e  t o t a l  i n d u s t r i a l  wa te r  u s e  by m u n i c i p a l i t y ,  e s t ima ted  by 
Hashimoto and de  Mar6 (1980 ) .  These d a t a  j o i n t l y  provided a  mean 
wa te r  use  p e r  i n d u s t r i a l  employee f o r  each  m u n i c i p a l i t y .  Th is  d a t a  
i s  p re sen t ed  i n  Table  3.  

Table 3. 1975 I n d u s t r i a l  Reference Data.  

- 

No. 

1 

2 

3  

4 

5  

6  

7  

8  

9  

Mun ic ipa l i t y  

~ a v l  i nge  

Lomrna 

Lund 

S t a f f a n t o r p  

Burlov 

~ a l m 6  

Svedala  

Eslijv 

Hels ingborg 
~ 8 g a n a s  

Landskrona 
~ v a l G v  

Annual 

Water U s e  

 ern^ 1 

204.50 

120.07 

85.94 

360.30 

103.30 

110.7 

4 1 . 6 4  

218.96 

289.64 

111.7 
L 

1975 
I n d u s t r i a l  
Employment 

3173 

1216 

9495 

1557 

3000 

43841 

1513 

4809 

19856 

1 2 1 2 2  

1975 
I n d u s t r i a l  
Water U s e  

(MCM) 

0.649 

0.146 

0.816 

0.561 

0.311 

4.853 

0.063 

1.053 

5.751 

1.354 



The a g g r e g a t i o n  o f  a l l  i n d u s t r i a l  a c t i v i t y  does  l o s e  some 
accuracy .  However, most m u n i c i p a l i t i e s  a r e  dominated by one  
i n d u s t r y  o r  have a  s t a b l e  mix o f  i n d u s t r i e s  t h a t  shou ld  remain 
i n  t h e  same p r o p o r t i o n  (Ohlsson,  1982) .  The p r o j e c t i o n  p rocedure  
a l l ows  f o r  t h e  v a r i a t i o n  o f  wa te r  u s e  among m u n i c i p a l i t i e s  which 
i s  o f  prime impor tance  i n  t h i s  a n a l y s i s .  The r ea son  t h a t  t h e r e  
a r e  l a r g e  v a r i a t i o n s  between some o f  t h e  r e g i o n s  is  t h a t  some 
r e g i o n s  a r e  dominated by a  s i n g l e  i n d u s t r y  which h a s  a  ve ry  low. 
t o t a l  wa te r  use .  F u r t h e r ,  i n  some r e g i o n s  more o f  t h e  i n d u s t r i a l  
w a t e r  is s e l f - s u p p l i e d  t h a n  i n  o t h e r  r e g i o n s .  Moreover, it 
shou ld  be  no ted  t h a t  t h e  c o e f f i c i e n t s  developed t h i s  way r e f e r  
t o  t h e  i n d u s t r i a l  wa te r  s u p p l i e d  by t h e  M E 1  sys tem o n l y  
( i n d u s t r i a l  wa t e r  s u p p l i e d  by o t h e r  s o u r c e s ,  e . g . ,  w e l l s  owned by 
i n d i v i d u a l  i n d u s t r i a l  p l a n t s  a r e  n o t  r e f l e c t e d  i n  t h e  c o e f f i c i e n t s ) .  

P u b l i c  S e c t o r  Water Use C o e f f i c i e n t s  

S i m i l a r  t o  t h e  i n d u s t r i a l  wa te r  u se  d a t a ,  t h e  p u b l i c  
s e c t o r  wa t e r  use  d a t a  is  p r e s e n t e d  by Hashimoto and de ~ a r 6  
(1980) a s  t o t a l  wa t e r  u se  f o r  t h e  p u b l i c  s e c t o r  and does  n o t  
f i t  t h e  s t r u c t u r e  o f  t h e  ISP model. Thus, t o t a l  p u b l i c  s e c t o r  
employment was o b t a i n e d  from t h e  1975 ISP d a t a  and t o t a l  p u b l i c  
s e c t o r  wa te r  u s e  f o r  1975 was ob t a ined  from Hashimoto and 
d e  ~ a r 6  (1980) .  By combining t h e s e  two sets of  d a t a ,  a  mean 
wa t e r  u s e  p e r  p u b l i c  s e c t o r  employee, pe r  m u n i c i p a l i t y ,  was 
c a l c u l a t e d .  These d a t a  a r e  p r e s e n t e d  i n  Tab le  4 .  A l l  wa te r  
f o r  p u b l i c  s e c t o r  u se  i s  assumed t o  come from t h e  M & I  wa te r  
supp ly  system. 

Table  4 .  1975 ~ u b l i c  S e c t o r  Reference  Data. 

- 
No. 

1  

2  

3  

4 

Mun ic ipa l i t y  

~ a v l i n g e  

Lomma 

Lund 

S t a f f a n t o r p  

837 0.416 497.00 

1975 
Pub1 i c  

Employment 

1166 

1138 

19073 

703 

6  

7  

8 

9  

10 - 

1975 
P u b l i c  

Water U s e  
(MCM) 

0.171 

0.171 

3.446 

0.221 

Malmo 

Svedala  

~ s l 8 v  

Hels ingborg 
Hijganas 

Landskrona 
Svalov 

Annual 

Water U s e  

( ~ ) / e m p )  

146.70 

281 . O O  

180.70 

314.40 

30839 

234 

2126 

12693 

I 
4007 

6.369 

0.157 

0.539 

2.965 

206.50 

235.00 

281.30 

233.60 

1.083 270.3 



The employment i n  t h e  p u b l i c  s e c t o r  r e p r e s e n t s  many t y p e s  
o f  p u b l i c  e n t e r p r i s e s ,  from h o s p i t a l s  t o  u n i v e r s i t i e s .  I n  
a  smal l  r eg ion  such a s  SWS t h e s e  f a c i l i t i e s  t end  t o  be l o c a t e d  
i n  a  s i n g l e  r e g i o n .  A s  a  r e s u l t ,  t h e  p u b l i c  s e c t o r  wa te r  u se  
of a  r e g i o n  w i l l  be dominated by t h e  wa t e r  use c h a r a c t e r i s t i c s  
o f  t h e  major  p u b l i c  f a c i l i t y  t h a t  i s  l o c a t e d  i n  t h e  r e g i o n .  
For example, i f  a  p u b l i c  r e s e a r c h  f a c i l i t y  w i th  few employees, 
b u t  l a r g e  wa t e r  u s e  i s  l o c a t e d  i n  a  r e g i o n  w i t h  l i t t l e  o t h e r  
p u b l i c  employment, t h e n  t h e  wa te r  u se  p e r  p u b l i c  employee 
w i l l  be r a t h e r  h i g h  compared t o  o t h e r  r e g i o n s .  

Domestic Water U s e  C o e f f i c i e n t s  

Domestic wa t e r  c u r r e n t l y  a ccoun t s  f o r  more t h a t  60% o f  
t o t a l  M E 1  wa te r  u se  i n  t h e  1 2  m u n i c i p a l i t i e s  o f  t h e  s t u d y .  
The t r e a t m e n t  o f  domest ic  wa te r  u s e  a s  t o t a l  domest ic  u s e  p e r  
m u n i c i p a l i t y  was cons ide r ed  i n s u f f i c i e n t ,  and it was dec ided  
t o  t a k e  advantage  o f  a  d e t a i l e d  s t udy  o f  wa t e r  use  i n  s i n g l e  
f ami ly  d w e l l i n g s  i n  Malmi; (Hanke and de Mar&, 1982) . This  
s t u d y  produced a  s t a t i s t i c a l  model o f  pe r  c a p i t a  wa t e r  demand 
f o r  s i n g l e  f a m i l y  d w e l l i n g s  a p p l i c a b l e  t o  o t h e r  m u n i c i p a l i t i e s  
o f  SWS t h a t  have s i m i l a r  c h a r a c t e r i s t i c s  a s  Malm6. 

The ISP model d i v i d e s  t h e  popu l a t i on  o f  SWS i n t o  t h o s e  
l i v i n g  i n  s i n g l e  f a m i l y  dwe l l i ngs  and t h o s e  i n  mu l t i - f ami ly  
dwe l l i ngs .  From t h e  1975 ISP d a t a  (Sn i cka r s  e t  a l . ,  1931) 
t h e  t o t a l  number o f  peop le  i n  each  ca t ego ry  was o b t a i n e d .  
Given t h e  t o t a l  number o f  peop le  connnected  t o  t h e  munic ipal  
supp ly  sys tem (Hashimoto and de  Mar&, 1980 ) ,  and assuming 
t h a t  a l l  mu l t i - f ami ly  dwe l l i ngs  a r e  connected  t o  t h e  M E 1  s upp ly  
system, t h e n  t h e  pe r cen t age  of s i n g l e  f ami ly  d w e l l i n g s  
connected  i s  found.  

The Hanke-de Mar& model f o r  p e r  c a p i t a  s i n g l e  f ami ly  
wa te r  u s e  was developed u s ing  d a t a  from t h e  Malmo m u n i c i p a l i t y  
where over  99 p e r c e n t  o f  t h e  popu l a t i on  l i v e  i n  an  "urban 
s e t t i n g " .  I t  was assumed t h a t  t h e  Hanke-de Mar6 model was 
v a l i d  f o r  t h e  m u n i c i p a l i t i e s  o f  SWS i n  which t h e  pe r cen t age  
of t h e  popu l a t i on  l i v i n g  i n  a n  urban s e t t i n g  was 90 p e r c e n t  
o r  g r e a t e r .  With t h e  number o f  pe r sons  i n  s i n g l e  f ami ly  
dwe l l i ng  connected  t o  t h e  munic ipa l  sys tem i n  1975 and t h e  
model f o r  p e r  c a p i t a  wa te r  demand, t o t a l  s i n g l e  f ami ly  w a t e r  
u se  can  be determined f o r  t h o s e  m u n i c i p a l i t i e s  f o r  which t h e  
demand model h o l d s  t r u e .  The d i f f e r e n c e  between t h e  t o t a l  
domest ic  wa t e r  u s e  and t h e  t o t a l  s i n g l e  f ami ly  u se  i s  t o t a l  
mul t i - fami ly  use .  With t h e  number o f  pe r sons  l i v i n g  i n  mu l t i -  
f ami ly  d w e l l i n g s  and connected  t o  t h e  munic ipa l  sys tem known 
f o r  1975, a  p e r  c a p i t a  wa te r  u s e  f o r  mul t i - fami ly  dwe l l i ngs  
can be o b t a i n e d .  



The e s t i m a t e s  o f  mul t i - fami ly  wate r  u s e  f o r  t h o s e  
m u n i c i p a l i t i e s  where t h e  Hanke-de Mar6 model was v a l i d  showed 
l i t t l e  v a r i a t i o n  (see Table  5 ) .  Based on t h e  a n a l y s i s  and 
d i s c u s s i o n  wi th  l o c a l  o f f i c i a l s ,  it was concluded t h a t  p e r  
c a p i t a  wa t e r  u se  i n  mul t i - fami ly  dwe l l i ngs  i s  v e r y  s i m i l a r  
throughout  ~ k i n e ,  wh i l e  s i n g l e  fami ly  p e r  c a p i t a  wa t e r  u se  
v a r i e s ,  depending on t h e  u rban / ru r a l  mix o f  m u n i c i p a l i t y  . 
For t h e  m u n i c i p a l i t i e s  where t h e  Hanke-de Mar6 model was i n v a l i d ,  
p e r  c a p i t a  mul t i - fami ly  wate r  u se  was assumed t o  be  2 4 0  l i t e r s  
pe r  person and s i n g l e  fami ly  wa te r  use  was determined by t h e  
wate r  ba lance .  

Table  5 .  1 9 7 5  Domestic Water U s e  Reference  Data.  

1 9 7 5  S i n g l e  Mult i  
Domestic Family Family ~ u n i c i p a l i t y  Water Use Water U s e  Water U s e  

I 
2 

3  

4  

5  

6  

7  

8  

I I I I 
Lomma 

) 9 

1  
Based on t h e  Sanke-de Mar6 model 

Lund 
1 

S  t a f f a n s  t o r p  

Burlijv 
1 

..1 
Ma lmo 

Svedala  

~ s l o v  1 

1 0  

1 . 1 3 3  

 els sing o r g  P 
1 

Hijganas 

1 Landskrona 
~ v a l o v l  

1 6 5 . 9  

221.7 

240 .0  

236 .8  

240 .8  

240 .0  

200 .0  

4.806 1 1 2 8 . 1  

8 . 3 1  3  

240 .0  

0 .918  

1 .003  
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TRENDS I N  WATER USE 

I n  t h e  s e c t i o n s  above, t h e  p rocedure  t o  de te rmine  a 
c o n s i s t e n t  s e t  o f  wa t e r  u se  c o e f f i c i e n t s  r e f l e c t i n g  t h e  1975 
s i t u a t i o n  was d e s c r i b e d .  However, no mention was made abou t  
how t o  de te rmine  c o e f f i c i e n t s  f o r  t h e  o t h e r  t i m e  - pe r iods  o f  
t h e  p r o j e c t i o n  up t o  t h e  year  2000. The d a t a  on wate r  use  i n  
SWS provided by Andersson e t  a 1 . ( 1 9 7 9 ) ,  Hashimoto and de ~ a r 6  
(1980 ) ,  and Hanke and d e  Mare (1982), has  provided good i n s i g h t  
i n t o  t h e  f a c t o r s  a f f e c t i n g  wate r  use .  Based upon t h e s e  d a t a  
it was assumed t h a t  t h e  wa te r  u s e  c o e f f i c i e n t s  f o r  SWS w i l l  
remain a t  t h e  1975 l e v e l  up t o  t h e  y e a r  2000. 

There i s  some ev idence  t o  s u b s t a n t i a t e  t h i s  assumption.  
F i r s t ,  s i n c e  1975 t h e  p e r  c a p i t a  wa t e r  u se  f o r  domest ic  and 
p u b l i c  s e c t o r s  ha s  remained e f f e c t i v e l y  s t a b l e .  Data from t h e  
m u n i c i p a l i t y  o f  Hels ingborg,  Table  6 ,  shows t h a t  f o r  t h e  y e a r s  
1975 through 1980, t h e  average  d a i l y  wa te r  u s e  p e r  c a p i t a  f o r  
domest ic  u se  and f o r  combined p u b l i c  and domest ic  u se  ha s  
e x h i b i t e d  no upward o r  downward t r e n d .  

Table  6. 1975-1980 Water U s e  Data f o r  Hels ingborg.  

' ~ i t e r s  pe r  pe rson  p e r  day 

Domestic 

U s e  
1 

Domestic & 
P u b l i c  U s e  

There is  no d e t a i l e d  d a t a  on i n d u s t r i a l  wa t e r  u s e  f o r  
Hels ingborg,  b u t  i n d u s t r i a l  employment and wa te r  u s e  has  been 
dec rea s ing .  I t  i s  g e n e r a l l y  b e l i e v e d  t h a t  t h i s  d e c r e a s e  i s  
due t o  decreased  economic a c t i v i t y  and t h e  de layed  e f f e c t s  of  
t h e  environmenta l  l e g i s l a t i o n .  I t  is  b e l i e v e d  t h a t  t h e  p e r  
u n i t  i n d u s t r i a l  wa t e r  u s e  w i l l  s t a b i l i z e  i n  t h e  f u t u r e .  
Direct d i s c u s s i o n  w i t h  SWS m u n i c i p a l i t i e s  conf i rm t h e s e  
arguments concern ing  f u t u r e  u n i t  wa te r  u se ;  however much less 
c e r t a i n t y  e x i s t s  on t h e  demo-economic growth of  t h e  r eg ion .  
With no major changes e v i d e n t  i n  t h e  d a t a  up t o  1981, t h e  
1975 d a t a  appear  t o  be a sound b a s i s  f o r  f u t u r e  p r o j e c t i o n s .  
The c h o i c e  of t h e  1975 d a t a  i s  f e l t  t o  be  a c o n s e r v a t i v e  
e s t i m a t e ,  s i n c e  t e c h n o l o g i c a l  developments w i l l  most l i k e l y  
p rov ide  f o r  r e d u c t i o n s  i n  u n i t  wa t e r  u se ,  

1975 1976 1977 1978 1979 1980 

178 178 182 174 171 176 

277 282 269 265 272 274 

There i s  much less c e r t a i n t y  about  t h e  f u t u r e  of  t h e  
economy of SWS. To overcome t h i s  d i f f i c u l t y ,  a range  o f  economic 
f o r e c a s t s  o r  s c e n a r i o s  a r e  examined. These s c e n a r i o s  a r e  i n p u t  
t o  t h e  ISP model f o r  p r o j e c t i o n s  of  dynamic d i s a g g r e g a t e  e s t i m a t e s  
o f  economic a c t i v i t y  and popu la t i on ,  



DEIIO-ECONOMIC GROWTH AND RELATED WATER USE PROJECTIONS 

The s c e n a r i o  approach was t aken  f o r  a n a l y s i s  of a  l o n g  
term demo-economic growth o f  SkAne. S t a r t i n g  w i t h  1975 a s  
a  base  p o i n t ,  t h r e e  s c e n a r i o s  f o r  demo-economic growth t o  t h e  
yea r  2000 were developed and t h e i r  b r i e f  d e s c r i p t i o n  t aken  
from S n i c k a r s  e t  a 1  . , (798 1 ) f o l l ows  . 

The Base S c e n a r i o .  The development i n  Sweden and 
7 I n  t h e  Skane r e g i o n  fo l l ows  t h e  base  f o r e c a s t  w i t h  a .  
popu l a t i on  i n c r e a s e  t o  t h e  y e a r  2000 o f  50,000 i n  Skane. 
T o t a l  i n d u s t r i a l  employment i n  t h e  r e g i o n  does  n o t  
i n c r e a s e  o v e r  t h e  25 y e a r  p lann ing  ho r i zon .  Most 
i n d u s t r i e s  have a  r e d u c t i o n  i n  t h e  number of employees, 
wh i l e  the chemical  i n d u s t r y  e x p e r i e n c e s  a  growth o f  
1,000 employees. The employment i n  t h e  a g r i c u l t u r a l  
i n d u s t r y  d e c r e a s e s  by 10,000 persons  w h i l e  a t  t h e  same 
t ime i n c r e a s i n g  p r o d u c t i v i t y .  The p u b l i c  s e r v i c e  
employment c o n t i n u e s  i t s  s t e a d y  growth,  w i t h  a  growth 
of  54,000 employees by t h e  y e a r  2000. 

The I n d u s t r y  S c e n a r i o .  The development i n  Sweden 
and i n  t h e  Skane r e g i o n  p roceeds  a long  t h e  f o r e c a s t s  
i n  t h e  p o l i c y - a c t i o n  a l t e r n a t i v e  i n  t h e  1980 Long-Term 
Economic Repor t  (SOU, 1980) and e x t e n s i o n s  o f  t h e s e  
f o r e c a s t s .  The popu l a t i on  of SkAne grows by 70,000 - 
90,000 u n t i l  t h e  y e a r  2000. Th i s  p o p u l a t i o n  growth i s  
p a r a l l e l e d  by an i n c r e a s e  i n  t o t a l  employment o f  80,000 
persons .  The employment i n  t h e  i n d u s t r i a l  s e c t o r  grows 
by 30,000 w i t h  most  growth coming i n  t h e  chemical  and 
equipment i n d u s t r i e s .  A g r i c u l t u r e  employment d e c r e a s e  
by 13,000 and t h e  p u b l i c  s e c t o r  growth i s  a t  t h e  same 
l e v e l  a s  t h e  ba se  a l t ~ r n a t i v e ,  54,000. 

T?ze P u b l i c  S e c t o r  S c e n a r i o .  The development i n  
Sweden and t h e  Skane r e g i o n  fo l l ow  t h e  f o r e c a s t s  i n  
t h e  l a i s s e z - f a i r e  a l t e r n a t i v e  of  t h e  1980 Long-Term 
Economic Repor t  (SOU, 1980) .  The p o p u l a t i o n  i n  ~ k d n e  
i n c r e a s e s  by 30,000 - 40,000 u n t i l  t h e  end o f  t h e  
c e n t u r y  w i t h  t o t a l  employment qrowth between 30,000- 
40,000. The i n d u s t r i a l  employment d e c r e a s e s  by 
23,000 and a g r i c u l t u r e  employment d e c r e a s e s  by 
15,000 i n  t h e  y e a r  2000, An a d d i t i o n a l  90,000 persons  
a r e  employed by t h e  p u b l i c  s e c t u r .  

Each of  t h e s e  s c e n a r i o s  produced estimates o f  a c t i v i t y  i n  t h e  
26 mic ro - s ec to r s ,  f o r  t h e  35 r e g i o n s  and f o r  each t i m e  s t e p  
of  t h e  ISP model. From t h e s e  r e s u l t s  M E 1  wa t e r  u se  p r o j e c t i o n s  
a r e  made. 



RESULTS 

A comparison o f  t h e  M&I w a t e r  u s e  p r o j e c t i o n s  from t h e  
t h r e e  s c e n a r i o s  f o r  t o t a l  M&I w a t e r  u s e  f o r  t h e  twe lve  
m u n i c i p a l i t i e s  (combined Vomb & Ring sys tems)  i s  p r e s e n t e d  
i n  F i g u r e  2 and T a b l e s  7 and 8 .  D e t a i l e d  d a t a  f o r  each  of 
t h e  twe lve  m u n i c i p a l i t i e s  f o r  each o f  t h e  s c e n a r i o s  and by 
use  c a t e g o r y  i s  p r e s e n t e d  i n  t a b u l a r  form i n  t h e  append ix  
t o  t h i s  paper .  

0 I n d u s t r i a l  

-k P u b l i c  

B a s e  

1 9 7 5  A c t u a l  

F i g u r e  2 .  P r o j e c t e d  ME1 Water U s e  i n  Sou thwes te rn  ~ k A n e .  
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T a b l e  7. T o t a l  M E 1  Water  Use P r o j e c t i o n s  - 2000. 

T a b l e  8 .  M E 1  Water Use S t r u c t u r e  - 2000. 

T o t a l  

MCM 

86.991 

84.820 

82.697 

72.051 

An i m p o r t a n t  r e s u l t  i s  t h a t  f o r  t h e  mos t  w a t e r  i n t e n s i v e  
i n d u s t r i a l  s c e n a r i o ,  t h e r e  i s  o n l y  a  21% i n c r e a s e  i n  t h e  
t o t a l  w a t e r  u s e  be tween  1975 and  2000, w h i l e  f o r  t h e  b a s e  
s c e n a r i o  w i t h  l o w e r  economic growth  p r o j e c t i o n s  a  15% i n c r e a s e  
i n  w a t e r  u s e  i s  p r o j e c t e d  f o r  t h e  same t i m e  p e r i o d .  T h i s  i s  
s i g n i f i c a n t  b e c a u s e  o v e r  t h e  p r e v i o u s  25 y e a r s ,  1950-1975 
w a t e r  u s e  f o r  t h e  t w e l v e  m u n i c i p a l i t i e s  more t h a n  d o u b l e d .  

P u b l i c  

MCM 

26.345 

30.641 

26.047 

15.597 

Water I n d u s t r i a l  ( Domest ic  I P u b l i c  

$ o f  T o t a l  Water  U s e  

Examining t h e  w a t e r  u s e  p r o j e c t i o n  f rom t h e  t h r e e  
s c e n a r i o s  t o g e t h e r ,  o n e  c a n  see t h a t  t h e  p r o j e c t i o n s  a r e  v e r y  
c l o s e  up  u n t i l  t h e  y e a r  1985, a f t e r  which  t h e y  s t a r t  t o  d i v e r g e .  
Even w i t h  t h i s  d i v e r g e n c e ,  t h e  r a n g e  be tween  t h e  h i g h e s t  and  
l o w e s t  p r o j e c t i o n s  i n  t h e  y e a r  2000 is  o n l y  6 % .  Such a  s m a l l  
r a n g e  is w e l l  w i t h i n  t h e  a c c u r a c y  o f  p r o j e c t i o n s  25 y e a r s  
i n t o  t h e  f u t u r e .  T h i s  r e s u l t  would seem t o  imply  t h a t  s h o u l d  
a n y  o f  t h e s e  s c e n a r i o s  a c t u a l l y  o c c u r ,  t h e n  t h e  M E 1  w a t e r  
management p o l i c y  t o  f o l l o w  i n  each  case would b e  s i m i l a r .  

Domest ic  

MCM 

42.829 

41.409 

41.899 

40.897 

Water I n d u s t r i a l  

M C f l  

To u n d e r s t a n d  t h e  f a c t o r s  c o n t r i b u t i n g  t o  t h i s  g rowth  i n  
t o t a l  w a t e r  u s e ,  t h e  v a r i o u s  components  o f  w a t e r  u s e  s h o u l d  b e  
examined.  F i g u r e  3 i s  a  p l o t  o f  t h e  p r o j e c t e d  i n d u s t r i a l  w a t e r  
u s e  f o r  t h e  m u n i c i p a l i t i e s  s t u d i e d .  A s  would  b e  e x p e c t e d ,  t h e  
i n d u s t r i a l  s c e n a r i o  shows t h e  mos t  g rowth  i n  i n d u s t r i a l  w a t e r  
u s e  f rom 15 .6  MCM i n  1975 t o  17.9 MCII i n  2000. 

I n d u s t r i a l  

P u b l i c  

B a s i c  - 
1975 Da ta  

I n d u s t r i a l  

P u b l i c  

B a s i c  

1975 Da ta  

17.817 

12 .769  

14 .749  

15.557 

49.2 

48.8 

50.7 

60.0 

20.5 

15 .1  

17 .8  

21.5 

30 .3  

36.1 

31.5 

18 .5  
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Figure 3. Projected Industrial Water Use in Southwestern ~kAne. 



T h i s  2.3 MCM i n c r e a s e  a c c o u n t s  f o r  approx imate ly  15% of t h e  
t o t a l  w a t e r  u s e  i n c r e a s e  f o r  t h e  i n d u s t r i a l  s c e n a r i o .  I n  t h e  
p u b l i c  s e c t o r  and b a s e  s c e n a r i o s  i n d u s t r i a l  w a t e r  u s e  d e c r e a s e s .  

T o t a l  domes t i c  w a t e r  use  p r o j e c t i o n s  f o r  t h e  Vomb/Ring 
sys tem is  shown i n  F i g u r e  4 .  The growth i s  a l m o s t  i d e n t i c a l  
f o r  a l l  t h r e e  s c e n a r i o s .  I n  t h e  s c e n a r i o  w i t h  t h e  l a r g e s t  
domest ic  w a t e r  u s e  i n c r e a s e ,  t h e  i n d u s t r i a l  s c e n a r i o ,  t h e r e  
is an i n c r e a s e  o f  1.6 MCM o v e r  t h e  25 y e a r  p e r i o d  which amounts 
t o  a b o u t  11 p e r c e n t  o f  t h e  growth i n  t o t a l  w a t e r  u s e  f o r  t h e  
system. I n  t h e  o t h e r  s c e n a r i o s  t h e  p e r c e n t a g e  o f  t h e  t o t a l  
i n c r e a s e  i s  less.  

The p r o j e c t i o n  o f  p u b l i c  s e c t o r  water u s e  e x h i b i t s  t h e  
most growth o f  a l l  t h e  s e c t o r s  i n  a l l  t h e  s c e n a r i o s .  A 
comparison of  t h e  p u b l i c  s e c t o r  p r o j e c t i o n s  i s  p r e s e n t e d  i n  
F i g u r e  5. I n  t h e  case w i t h  t h e  smallest growth,  p u b l i c  s e c t o r  
water u s e  i n c r e a s e s  67 p e r c e n t  o v e r  1975 and i n  t h e  p u b l i c  
s e c t o r  a l t e r n a t i v e  t h e  p r o j e c t i o n  o f  p u b l i c  s e c t o r  water u s e  
i n  2000 is  97 p e r c e n t  more t h a n  i n  1975. 

What t h i s  a n a l y s i s  h a s  shown i s  t h a t  a major  s h i f t  i n  
t h e  s t r u c t u r e  o f  M E 1  w a t e r  u s e  f o r  SWS is  p r o j e c t e d .  I n  1975 
t h e  s t r u c t u r e  of  M E 1  water use  s u p p l i e d  by t h e  Vomb/Ring 
sys tem w a s  i n d u s t r i a l  use-21.5 p e r c e n t ,  domestic-60 p e r c e n t ,  and 
p u b l i c  s e c t o r - 1 8 . 5  p e r c e n t .  T a b l e s  7  and 8 p r o v i d e  comparison 
on t h e  s t r u c t u r e  of  M E 1  water use  f o r  t h e  Vomb/Ring sys tem 
f o r  1975 and t h e  t h r e e  s c e n a r i o  p r o j e c t i o n s  i n  volumes and 
p e r c e n t a g e s .  The p u b l i c  s e c t o r  i s  t h e  major  a c t i v i t y  r e s n o n s i b l e  
f o r  p r p j e c t e d  qrowth of  M & I  water u s e  i n  SWS. I n  t h e  i n d u s t r i a l  
scenario, p u b l l c  s e c t o r  use  a c c o u n t s  f o r  7 4  p e r c e n t  o f  t h e  
t o t a l  M E 1  i n c r e a s e .  I n  t h e  b a s e  and p u b l i c  s e c t o r  water u s e  
c o n t r i b u t e s  102 and 121 p e r c e n t  o f  t h e  t o t a l  M E 1  i n c r e a s e ,  
r e s p e c t i v e l y .  The p e r c e n t a g e s  c a n  b e  g r e a t e r  t h a n  100 p e r c e n t  
due  t o  d e c r e a s e s  i n  t h e  i n d u s t r i a l  water u s e  and i n s i g n i f i c a n t  
growth i n  t h e  domes t i c  use .  
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Figure 4. Projected Domestic Water Use in Southwestern  kine. 
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F igure  5.  P ro j ec t ed  P u b l i c  S e c t o r  Water U s e  i n  Southwestern 
~ k A n e .  



SUMMARY 

The M E 1  wa te r  use p r o j e c t i o n s  and preceding a n a l y s i s  have 
shown t h a t  even under ;he most wate r  i n t e n s i v e  demo-economic 
growth s c e n a r i o  f o r  Skane, t h e  t o t a l  M E 1  wa te r  use  f o r  t h e  1 2  
m u n i c i p a l i t i e s  o f  i n t e r e s t  is  p r o j e c t e d  t o  i n c r e a s e  only  21 per-  
c e n t  from 1975 t o  2 0 0 0 .  This  growth i s  almost  e n t i r e l y  a r e s u l t  
of growth i n  p u b l i c  s e c t o r  use.  This  r e s u l t  g e n e r a t e s  two impor- 
t a n t  p o i n t s .  

1 )  The p u b l i c  s e c t o r  a s  a major u s e r  of M & I  wa te r  supply is  a 
r a t h e r  r e c e n t  phenomenon i n  ~ k h n e .  I t  has  e x h i b i t e d  s t e a d y  
growth over  t h e  p a s t  y e a r s  and, a s  t h e  p r o j e c t i o n s  show, w i l l  
most l i k e l y  con t inue  i n  t h e  f u t u r e .  This  causes  some concern 
s i n c e  t h e  p u b l i c  s e c t o r  is t h e  l e a s t  s t u d i e d  of t h e  wate r  
use  s e c t o r s  i n   kine and t h e  changes i n  s i z e  a r e  f a r  from 
marginal .  L i t t l e  i s  known of p u b l i c  s e c t o r  wate r  demand. 

2 )  Pub l i c  s e c t o r  employment and produc t ion  growth, and t h e r e f o r e ,  
p u b l i c  s e c t o r  wate r  use ,  a r e  a func t ion  o f  government po l i cy .  
This  imp l i e s  t h a t  t h e  growth o f  p u b l i c  s e c t o r  wate r  use  can 
be r a d i c a l l y  changed a s  a r e s u l t  of  government p o l i c y ,  making 
long range p r o j e c t i o n s  of  p u b l i c  s e c t o r  a c t i v i t y  even more 
u n c e r t a i n  t han  popula t ion  growth and a t  l e a s t  a s  u n c e r t a i n  
a s  i n d u s t r i a l  growth. These r e s u l t s  i n  a d d i t i o n  t o  p rov id ing  
d a t a  on f u t u r e  wate r  use f o r  t h e  s tudy  of  r e g i o n a l  wate r  
demand/supply i n t e g r a t i o n ,  r e v e a l  t h e  need t o  s tudy  pub l i c  
s e c t o r  wate r  use  i n  more d e t a i l  a s  it may become t h e  impor- 
t a n t  f a c t o r  determining f u t u r e  needs f o r  i nc reased  r e g i o n a l  
wate r  supply .  



APPENDIX A. 

T a b l e  A l .  1975 M E 1  Water U s e  D a t a .  

T a b l e  A 2 .  I n d u s t r i a l  Scena r io  Water U s e  P r o j e c t i o n s  - 2000. 

* 

NO. 

1 

2 

3 

4 

5 

6 

7 

8 

, lo 

1 NDUSTRIAL 
MCM 

0.649 

0.146 

0.816 

0.561 

0.311 

4.853 

0.063 

1.053 

5.751 

1.354 

15.557 

MUNICIPALITY 

- ~ V L I N G E  

LOMMA 

LUND 

STAFFANTORP 

BURLOV . . 
MALMO 

SVEDALA 

E S L ~ V  

HELS INGBORG 
H ~ G A N A S  

LANDS KRONA 
SVALOV 

TOTAL 

1 

NO. 

1 

2 

3 

4 

5 

6 

7 

8 

DOMESTIC 
MCM 

1.088 

1.133 

4.806 

0.918 

1.003 

19.108 

0.410 

1.195 

8.31 3 

2.923 

40.897 

PUBLIC 
MCM 

0.171 

0.171 

3.446 

0.22i 

0.416 

6.369 

0.157 

0.598 

2.965 

1.083 

15.597 

MUNICIPALITY 

KAVLINGE 

LOMMA 

LUND 

STAFFANTORP 

BURLOV 

MALMO 

S VED ALA 

E S L ~ V  

HELSINGBORG 
HUGANAS 
LANDS KROThTA 
SVALOV 

TOTAL 

TOTAL 
MCM 

1.908 

1.450 

9.068 

1.700 

1.730 

30.330 

0.630 

2.846 

17.029 

5.360 

72.051 

DOMESTIC 
MCM 

1.201 

1.109 

5.21 5 

1.034 

1.031 

18.572 

0.828 

1.349 

9.250 

3.239 

42.829 

INDUSTRIAL 
MCM 

0.750 

0.098 

0.766 

0.636 

0.342 

4.010 

0.069 

1.495 

7.911 

1.740 

17.817 

PUBLIC 
MCM 

0.271 

0.520 

6.150 

0.398 

0.711 

9.698 

0.397 

1.039 

5.249 

1.912 

26.345 

TOTAL 
MCM 

2.222 

1.727 

12.131 

2.068 

2.084 

32.280 

1.294 - 

3.883 

22.410 

6.891 

86.991 



T a b l e  A 3 .  P u b l i c  S c e n a r i o  M & I  Water U s e  P r o j e c t i o n s  - 2000.  

T a b l e  A4. B a s e  Scenar io  M F I  Water Use  ~ r o j e c t i o n s  - 2 0 0 0 .  

I 

TOTAL 
MCM 

2 . 1 4 2  

1 . 7 6 0  

1 2 . 7 1 7  

2 . 0 6 9  

2 . 0 6 9  

3 2 . 4 7 6  

1 . 2 8 7  

. 3 . 4 6 7  

. 2 0 . 2 4 6  

6 . 6 1 8  

8 4 . 8 2 0  

NO. 

1  

2  

3  

4  

5  

6  

7  

8 

NO. 

1  

2  

3  

4  

5  

6  

7  

3 

l o  

MUNICIPALITY 

I ~ V L I N G E  

LOMMA 

LUND 

STAFFANTORP 

BuRL~)V 

MALMb - 

SVEDALA 

E S L ~ V  

HELSINGBORG 
HOGANAS 

LANDS KRONA 
S V A L ~ V  

TOTAL 

MUNICIPALITY 

KAVLINGE 
LOMMA 

LUND 

STAFFANTORP 

B u R L ~ V  

MALM~) 

S VED ALA 

E S L ~ V  

HELS INGBORG 
HUGANAS 

LANDSKRONA 
s v A L 0 v  

TOTAL 

INDUSTRIAL 
MCM 

0.680 

0 .095  

0.701 

0.609 

0.318 

3 . 5 9 3  

0 .062  

1 . 1 5 8  

6 . 1 5 2  

1 . 3 8 2  

1 4 . 7 4 9  

PUBLIC 
ElCM 

0 ,300  

0 . 5 6 3  

6 . 9 8 0  

0 . 4 5 2  

0 . 4 5 2  

1 1 . 0 9 6  - 

INDUSTRIAL 
MCM 

0 . 6 4 9  

0 . 0 9 3  

0 .670  

0 . 5 8 9  

0 .589  

3 . 3 6 3  - 

DOMESTIC 
MCM 

1 . 1 9 3  

1 . 1 0 4  

5 . 0 6 7  

1 . 0 2 8  

1 . 0 2 8  

1 8 . 0 1 7  - 

DOMESTIC 
MCM 

1 . 1 9 7  

1 . 1 0 7  

5 . 1 1 2  

1 . 0 3 1  

1 . 0 1 5  

1 8 . 2 2 6  

0 .816  

1 . 3 0 4  

8 . 9 5 5  

3 . 1 3 6  

4 1 . 8 9 9  

0 .058  

0.894 

4 .971  

1 . 1 7 8  

1 2 . 7 6 0  

PUBLIC 
MCM 

0.257 

0 .505  

5 . 9 2 0  

0 . 3 7 9  

0 . 7 0 0  

9 . 6 9 4  

0 .378  

1 . 0 4 4  

5 . 2 5 7  

1 . 9 1 4  

2 6 . 0 4 7  

0 . 8 1 6  

1 . 2 8 1  

8 . 8 1 6  

3 . 0 8 2  

4 1 . 4 0 9  

0 . 4 1 3  

1 . 2 9 2  

6 . 4 5 9  

2 .358  

3 0 . 6 4 1  

TOTAL 
MCM 

2 .134  

1 . 7 0 7  

1 1 . 7 3 3  

2 . 0 1 9  

2 . 0 3 3  

3 1 . 5 1 3  

1 . 2 5 6  

3 . 5 0 6  

20 .364  

6 . 4 3 2  

8 2 . 6 9 7  

- 
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