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Ab s t r a c t
Wa t e r  res o u r c e s  sca r c i t y ,  ac c e s s i b i l i t y ,  an d  en v i r o n m e n t a l  de g r a d a t i o n  are  th e  ma j o r  ch a l l e n g e s  
fac i n g  mo s t  of  th e  Ar a b  co u n t r i e s .

Th e  cu r r e n t  po p u l a t i o n  of  ab o u t  284  mi l l i o n  in  the  Ar a b  Re g i o n  is  ex p e c t e d  to  re a c h  472  mi l l i o n  
pe o p l e  by  ye a r  2025.   Th i s  po s e s  gre a t  st r e s s e s  on  sa t i s f y i n g  wa t e r  de m a n d  for  irr i g a t i o n ,  
do m e s t i c ,  an d  ind u s t r i a l  us e s .   In  th e  Ar a b  Re g i o n ,  th e  av e r a g e  an n u a l  pe r  ca p i t a  wa t e r  sh a r e  of  
re n e w a b l e  wa t e r  res o u r c e s  is  ex p e c t e d  to  de c r e a s e  65 %  by  ye a r  2025.

Cu r r e n t l y ,  in  th e  Ar a b  re g i o n ,  th e r e  ar e  ab o u t  54  mi l l i o n  pe o p l e  wi t h  no  ac c e s s  to  sa f e  dr i n k i n g  
wa t e r ,  an d  ab o u t  79  mi l l i o n  pe o p l e  wi t h  no  ac c e s s  to  pr o p e r  sa n i t a t i o n .  To  ac h i e v e  the  Mi l l e n n i u m  
De v e l o p m e n t  Go a l s  on  wa t e r  in  th e  Ar a b  re g i o n  by  ye a r  20 1 5 ,  it  is  re q u i r e d  to  pr o v i d e  sa f e  dr i n k i n g  
ac c e s s  to  ab o u t  83  mi l l i o n  pe o p l e  an d  to  pr o v i d e  pro p e r  sa n i t a t i o n  to  ab o u t  96  mi l l i o n  pe o p l e ,  
wh i c h  wi l l  ne e d  inv e s t m e n t s  of  ab o u t  17.5  bi l l i o n  Eu r o s .

Re a l i z i n g  th e  sca r c i t y  of  wa t e r  an d  the  ina c c e s s i b i l i t y  to  wa t e r  se r v i c e s  in  ma n y  pa r t s  of  the  Ar a b  
re g i o n ,  in  ad d i t i o n  to  th e  lar g e  am o u n t  of  inv e s t m e n t s  ne e d e d  in  th e  wa t e r  se c t o r ,  wa t e r  sa v i n g s  
an d  reu s e  wi l l  pl a y  a  ve r y  imp o r t a n t  rol e  in  de v e l o p m e n t  in  the  Ar a b  re g i o n .   Th i s  pa p e r  pr e s e n t s  
wa t e r  sa v i n g s  me t h o d s  in  the  di f f e r e n t  wa t e r  se c t o r s .   Th e  pa p e r  es t i m a t e s  the  cu r r e n t  an n u a l  
po t e n t i a l  for  wa t e r  sa v i n g s  in  the  Ar a b  re g i o n  at  20  Bi l l i o n  Cu b i c  Me t e r s  (BCM)  pe r  ye a r  in  th e  
irr i g a t i o n ,  do m e s t i c ,  an d  ind u s t r i a l  se c t o r s .   Th e  pa p e r  al s o  es t i m a t e s  the  po t e n t i a l  for  wa s t e w a t e r  
re u s e  an d  rec y c l i n g  of  do m e s t i c  an d  ind u s t r i a l  wa t e r  in  th e  Ar a b  re g i o n  at  12  BC M/y e a r ,  wh i c h  is  
co n s i d e r e d  an  al t e r n a t i v e  no n- co n v e n t i o n a l  wa t e r  res o u r c e  tha t  wi l l  ind i r e c t l y  co n t r i b u t e  to  wa t e r  
sa v i n g s .

Th e  pa p e r  als o  gi v e s  as s e s s m e n t s  of  exp e c t e d  fu t u r e  wa t e r  sa v i n g s  th a t  co u l d  be  rea l i z e d  if  wa t e r  
sa v i n g s  me a s u r e s  are  pu t  in  pl a c e ,  an d  it  gi v e s  es t i m a t e s  of  th e  as s o c i a t e d  co s t s  for  imp l e m e n t i n g  
mo s t  of  the s e  wa t e r  sa v i n g s  me a s u r e s .

In t r o d u c t i o n

Th e  Ar a b  reg i o n  be l o n g s  to  the  mo s t  ar i d  reg i o n s  of  th e  wo r l d  ch a r a c t e r i z e d  by  wa t e r  
re s o u r c e s  sca r c i t y  an d  un e v e n l y  dis t r i b u t e d  wa t e r  re s o u r c e s .   Th e  re n e w a b l e  wa t e r  
re s o u r c e s  as  of  ye a r  2000  va r i e s  fro m  les s  th a n  100  m 3/cap i t a/ye a r  as  in  Jo r d a n ,  Ku w a i t ,  
an d  Qa t a r  to  ab o u t  2500  m 3/cap i t a/ye a r  in   Su d a n ,  Ira q  an d  Ma u r i t a n i a .

Mo r e o v e r ,  ev e n  if  en o u g h  wa t e r  is  av a i l a b l e ,  in  mo s t  ca s e s  the r e  is  an  ac c e s s i b i l i t y  
pr o b l e m  to  irr i g a t i o n  an d  dr i n k i n g  wa t e r  su p p l y  du e  to  lac k  of  fun d s  fo r  inv e s t m e n t  in  the  
wa t e r  se c t o r  in  mo s t  of  the  Ar a b  cou n t r i e s .

S i n c e  av a i l a b i l i t y  an d  ac c e s s i b i l i t y  to  wa t e r  res o u r c e s  pl a y  con s i d e r a b l e  ro l e s  in  the  so c i o-
ec o n o m i c  de v e l o p m e n t ,  it  is  of  ut m o s t  imp o r t a n c e  to  the  Ar a b  re g i o n  to  pu t  sou n d  sa v i n g s  
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pla n s  an d  me a s u r e s .

W a t e r  Sa v i n g s  pr o g r a m m e s  ar e  im p l e m e n t e d  in  ma n y  co u n t r i e s  no t  on l y  be c a u s e  wa t e r  
ma y  be  sca r c e  in  the s e  co u n t r i e s  bu t  al s o  to  me e t  the  inc r e a s i n g  de m a n d  on  foo d  an d  
wa t e r  an d  the  es c a l a t i n g  ne e d  fo r  the  en v i r o n m e n t a l  pr o t e c t i o n  of  na t u r a l  ec o s y s t e m s .   To  
do  mo r e  wi t h  les s  wa t e r  is  on e  of  the  es s e n t i a l  ste p s  tow a r d s  de v e l o p m e n t  in  al l  se c t o r s ,  
su c h  as  ag r i c u l t u r a l ,  ind u s t r i a l ,  an d  mu n i c i p a l .   In  co u n t r i e s  wh e r e  re n e w a b l e  wa t e r  
re s o u r c e s  ar e  lim i t e d  an d  alm o s t  al l  av a i l a b l e  re n e w a b l e  wa t e r  res o u r c e s  are  us e d  ev e r y  
ye a r ,  a  sh i f t  in  wa t e r  us e  pr a c t i c e s  is  re q u i r e d ,  in  or d e r  to  me e t  the  ne e d  fo r  de v e l o p m e n t ,  
me e t i n g  the  in c r e a s i n g  wa t e r  de m a n d ,  an d  pr o t e c t i n g  the  en v i r o n m e n t .   Th e  sh i f t  in  wa t e r  
us e s  ha s  be e n  ref l e c t e d  in  de v e l o p i n g  wa t e r  sa v i n g s  pr o g r a m m e s  wh i c h  st a r t e d  to  be  
imp l e m e n t e d  in  ma n y  co u n t r i e s  of  the  Ar a b  re g i o n .

So m e  of  the s e  wa t e r  sa v i n g s  pr o g r a m m e s  inc l u d e  irr i g a t i o n  imp r o v e m e n t  pr o j e c t s  to  
inc r e a s e  wa t e r  us e  ef f i c i e n c y  in  the  irr i g a t i o n  se c t o r .   Pu b l i c  aw a r e n e s s  pr o g r a m m e s  ar e  
imp l e m e n t e d  fo r  sa v i n g  on  po t a b l e  wa t e r  us e .  Re c y c l i n g  of  ind u s t r i a l  wa s t e w a t e r  is  al s o  
sta r t i n g  to  dr a w  con s i d e r a b l e  at t e n t i o n  in  ma n y  cou n t r i e s .   Ma n y  co u n t r i e s  ar e  al s o  
co n s t r u c t i n g  da m s  on  the i r  riv e r s  to  sa v e  wa t e r  fro m  be i n g  los t  to  the  se a  an d  to  st o r e  it  fo r  
a  mo r e  co n t r o l l e d  us e  an d  su s t a i n a b l e  de v e l o p m e n t .   Re u s e  of  ag r i c u l t u r a l  dr a i n a g e  wa t e r  
is  be i n g  pr a c t i c e d  to  sa v e  fre s h w a t e r  fo r  ot h e r  us e s .   Ar t i f i c i a l  re c h a r g e  to  gro u n d w a t e r  
al s o  sa v e s  fre s h w a t e r  fro m  be i n g  los t  an d  st o r e s  it  in  the  gro u n d  fo r  fut u r e  us e.   Th e  us e  of  
mo d e r n  irr i g a t i o n  tec h n i q u e s  su c h  as  dr i p  an d  sp r i n k l e r  irr i g a t i o n  al s o  sa v e s  on  ag r i c u l t u r e  
wa t e r .  Re u s e  of  di f f e r e n t  lev e l s  of  tre a t e d  mu n i c i p a l  wa s t e w a t e r  in  gr o w i n g  tre e s  an d  so m e  
no n- ed i b l e  an d  ed i b l e  pla n t s  sa v e s  as  we l l  on  the  us e  of  fre s h w a t e r .   Th e  us e  of  fos s i l  
gr o u n d w a t e r  co n t r i b u t e s  for  a  pe r i o d  of  tim e  to  the  sa v i n g  of  re n e w a b l e  fre s h w a t e r  
re s o u r c e s .   Al t h o u g h  de s a l i n a t i o n  of  sea  wa t e r  is  co n s i d e r e d  as  on e  of  the  on l y  fre s h w a t e r  
re s o u r c e s  fo r  som e  co u n t r i e s ,  in  ot h e r  cou n t r i e s  it  co n t r i b u t e s  to  fre s h w a t e r  sa v i n g s  fo r  
mo r e  us e s .

In  ge n e r a l ,  wa t e r  sa v i n g s  me t h o d s  an d  alt e r n a t i v e s  ma y  be  ca t e g o r i z e d  un d e r  two  ma i n  
ca t e g o r i e s :

• Wa t e r  sa v i n g s  by  re d u c i n g  the  us e  of  con v e n t i o n a l  wa t e r  re s o u r c e s

• Wa t e r  sa v i n g s  by  inc r e a s i n g  the  us e  of  no n- con v e n t i o n a l  wa t e r  re s o u r c e s

In  ma n y  ca s e s ,  wa t e r  sa v i n g s  te c h n i q u e s  un d e r  bo t h  ca t e g o r i e s  ar e  int e r- lin k e d  an d  af f e c t  
on e  an o t h e r ,  no t  on l y  qu a n t i t y  wi s e  bu t  qu a l i t y  wi s e  as  we l l .  Ea c h  wa t e r  sa v i n g s  tec h n i q u e  
ha s  its  po s i t i v e  an d  ne g a t i v e  en v i r o n m e n t a l  im p a c t s .   No t  on l y  tha t ,  bu t  som e t i m e s  wh a t  is  
co m m o n l y  be i n g  vie w e d  as  wa t e r  sa v i n g  by  a  ce r t a i n  wa t e r  us e r  ma y  be  con s i d e r e d  as  a  
wa t e r  los s  by  an o t h e r  wa t e r  us e r .   A  pe r f e c t  ex a m p l e  is  tha t  of  gr o u n d w a t e r  us e r s  
de p e n d i n g  on  the i r  gr o u n d w a t e r  re c h a r g e  fro m  ca n a l s  tha t  wi l l  be  lin e d  un d e r  a  wa t e r  
sa v i n g s  pr o g r a m m e .  Th e  te r m  wa t e r  los s  ne e d  to  be  ev a l u a t e d  on  a  ca s e  by  ca s e  ba s i s ,  
an d  on  the  us e  of  th i s  los t  wa t e r  an d  its  de s t i n a t i o n .  Gu i d e l i n e s  an d  lim i t a t i o n s  on  wa t e r  
sa v i n g s  pr o g r a m m e s  an d  po l i c i e s  ar e  ne e d e d .  Di f f e r e n t  al t e r n a t i v e s  fo r  wa t e r  sa v i n g s  
ne e d  to  be  com p a r e d .

Fo r  re a l  wa t e r  sa v i n g s  on  co n v e n t i o n a l  wa t e r  us e ,  ei t h e r  wa t e r  ha s  to  be  sa v e d  fro m  be i n g  
un n e c e s s a r i l y  los t  ou t  of  a  spe c i f i e d  bo u n d a r y  sy s t e m ,  or  wa t e r  ha s  to  be  sa v e d  fro m  
be i n g  un n e c e s s a r i l y  tra n s f o r m e d  int o  a  de t e r i o r a t e d- qu a l i t y  fo r m  of  wa t e r ,  or  un n e c e s s a r y  
ex t r a  en e r g y  ha s  to  be  sa v e d  fro m  be i n g  wa s t e d  to  su p p l y  ex c e s s  wa t e r ,  ev e n  if  it  wi l l  be  
reu s e d  lat e r  on  (Abu- Ze i d ,  K.,  199 6).



Wa t e r  Us e s  in  the  Ar a b  Re g i o n

Th e  tab l e  be l o w  sho w s  the  an n u a l  wa t e r  us e s  in  the  Ar a b  co u n t r i e s  fo r  ye a r  2000  as  be i n g  
162  Bi l l i o n  Cu b i c  Me t e r s  (BCM)  in  the  irr i g a t i o n  se c t o r ,  12  BC M  in  th e  do m e s t i c  se c t o r ,  
an d  9  BC M  in  the  ind u s t r i a l  se c t o r .   Th i s  as s e s s m e n t  is  ba s e d  on  a  po p u l a t i o n  in  the  Ar a b  
reg i o n  of  ab o u t  284  mi l l i o n  pe o p l e .   If  cu r r e n t  wa t e r  us e  pa t t e r n s  rem a i n  the  sam e ,  wa t e r  
de m a n d  by  ye a r  2025  is  ex p e c t e d  to  inc r e a s e  by  ab o u t  66 %  to  me e t  the  ne e d s  of  the  
ex p e c t e d  po p u l a t i o n  of  472  mi l l i o n .   Kn o w i n g  the  wa t e r  sc a r c i t y  si t u a t i o n  in  mo s t  of  the  
Ar a b  reg i o n ,  wa t e r  sa v i n g s  pr o g r a m s  wi l l  be  es s e n t i a l  to  me e t  thi s  inc r e a s i n g  wa t e r  
de m a n d .

Population
(thousands)

Irrigation
Water Use

Domestic
Water Use

Industrial
Water Use

2000 2025 (Million 
m3/year)

(Million 
m3/year)

(Million 
m3/year)

ALGERIA 3029 1 . 3 4 47322.000 2700.000 1 1 2 5 . 0 0 0 675.000
BAHRAIN 639.75 959.630 133.840 93.2 1 0 9.560
Comoros 705.93 1058 . 89 4 0.000 0.000 0.000
DJIBOUTI 632. 1 0 948. 1 4 4 6.960 1.040 0.000
EGYPT 67884. 48 95766.000 47730.000 3330.000 4440.000
IRAQ 22946. 25 4160 0 .00 0 39376.000 128 4.000 21 40.000
JORDAN 49 1 3. 1 2 1 1 8 9 4 . 00 0 738.000 216. 48 0 29.520
KUWAIT 19 1 4 . 40 2904.000 322.800 199.060 10.760
LEBANON 3496.49 4424.000 879.240 362.040 51.7 20
LIBYA 5289.73 128 85 .00 0 4002.000 506.000 92.000
MAURITANIA 2664.53 4443.000 1499 .60 0 97.800 32.600
MOROCCO 29878. 40 39925.000 10 1 6 1 . 4 0 0 552.250 33 1 . 3 5 0
OMAN 2538. 1 6 6538.000 1 1 4 9 . 6 2 0 61. 1 5 0 24.460
Palestine 2484.00 5200.000
QATAR 565.44 848. 1 5 9 210.900 65.550 8.550
SAUDI  
ARABIA 20346.2 3 42363.000 153 1 6 . 2 0 0 153 1 . 6 2 0 170. 1 8 0

SOMALIA 8777.88 23669.000 785.700 24.300 16.200
SUDAN 3109 5 . 1 6 46850.000 167 32 .00 0 712.000 178.000
SYRIA 16 1 8 8 . 7 6 26303.000 135 45 . 40 0 576.400 288.200
TUNISIA 9458.66 135 24 .00 0 2706. 1 7 6 276.76 8 92.256
U.A.E. 2605.96 3297.000 14 1 2 . 3 6 0 505.920 189.720
YEMEN 183 48 . 7 5 39589.000 2697.440 205.240 29.320

Total 283,666 472,311 162,106 11,726 8,809
So u r c e :  WR I  2000- 200 1,  FA O  1997, G E O 3

No t e :  No  da t a  is  av a i l a b l e  on  Pa l e s t i n e  and  Co m o r o s  

Wa t e r  Ch a l l e n g e s  in  the  Ar a b  Re g i o n

Th e  ke y  wa t e r  ch a l l e n g e s  in  the  Ar a b  re g i o n  ma y  be  sta t e d  as  the  fo l l o w i n g :

• Wa t e r  sc a r c i t y ,  po p u l a t i o n  gro w t h ,  an d  the  gro w i n g  sup p l y/d e m a n d  ga p

• Co o r d i n a t i o n  be t w e e n  dif f e r e n t  wa t e r  se c t o r s  an d  st a k e h o l d e r s

• Pr o b l e m s  of  tra n s b o u n d a r y  wa t e r s

• Lim i t e d  inf o r m a t i o n  on  wa t e r  re s o u r c e s

• Ov e r l a p  of  re s p o n s i b i l i t i e s

• Wa t e r  qu a l i t y  de g r a d a t i o n  an d  wa t e r  po l l u t i o n

• Lim i t e d  aw a r e n e s s  of  wa t e r  iss u e s

• La c k  of  fun d s  for  wa t e r  de v e l o p m e n t

• Ca p a c i t y  bu i l d i n g  an d  ins t i t u t i o n a l  de v e l o p m e n t



Ex a m p l e s  of  Irr i g a t i o n  Wa t e r  Sa v i n g s  Me t h o d s

On e  of  the  re a s o n s  wh y  far m e r s  us e  wa t e r  ine f f i c i e n t l y  is  du e  to  irr i g a t i o n  sy s t e m  
co n s t r a i n t s ,  us e  of  tra d i t i o n a l  irri g a t i o n  sy s t e m s ,  lac k  of  fun d s  fo r  ma i n t e n a n c e ,  an d  
un a c c o u n t a b i l i t y  fo r  am o u n t s  of  wa t e r  be i n g  us e d  in  irr i g a t i o n .   If  co s t  rec o v e r y  of  op e r a t i o n  
an d  ma i n t e n a n c e  se r v i c e s  are  pr o p e r l y  imp l e m e n t e d ,  inc r e a s e d  aw a r e n e s s  is  re a l i z e d ,  
an d  low  wa t e r- con s u m p t i o n  irri g a t i o n  sy s t e m s  ar e  us e d ,  wa t e r  us e  ef f i c i e n c y  wi l l ,  
un d o u b t e d l y ,  inc r e a s e .

Th e  Eg y p t  Wa t e r  Us e  Pr o j e c t  (EWU P)  has  con c l u d e d  tha t  irr i g a t i o n  wa t e r  us e  ef f i c i e n c y  
co u l d  be  inc r e a s e d  by  ad o p t i n g  ce r t a i n  irr i g a t i o n  ma n a g e m e n t  me a s u r e s  wh i c h  inc l u d e  
pr o p e r  irr i g a t i o n  sc h e d u l i n g ,  pr e c i s i o n  lan d  lev e l i n g ,  us e  of  mo d e r n  on- fa r m  irr i g a t i o n  
sy s t e m s  (spri n k l e r  &  dr i p  irr i g a t i o n),  an d  ot h e r  on- far m  irr i g a t i o n  ma n a g e m e n t  me a s u r e s  
su c h  as  cle a n i n g  an d  ma i n t a i n i n g  fu r r o w s ,  can a l  lin i n g ,  us e  of  di k e s  to  pr e v e n t  un d e s i r a b l e  
su r f a c e  dr a i n a g e ,  an d  imp r o v e d  cro p  ma n a g e m e n t  an d  us e  of  low  wa t e r  co n s u m p t i o n  cr o p  
va r i e t i e s .

Ir r i g a t i o n  ap p l i c a t i o n  ef f i c i e n c i e s  in  the  Eg y p t  Irr i g a t i o n  Imp r o v e m e n t  Pr o j e c t  inc r e a s e d  
fro m  60 %  to  75 %  be c a u s e  of  lan d  lev e l i n g  int e r v e n t i o n s .   Ac c o r d i n g  to  Ab u- Ze i d ,  M.  
(1992) the  av e r a g e  ex p e c t e d  wa t e r  sa v i n g s  fro m  irr i g a t i o n  imp r o v e m e n t  pro j e c t s  ha s  be e n  
es t i m a t e d  at  10- 15  %  wi t h  an  inc r e a s e  in  ag r i c u l t u r a l  pr o d u c t i v i t y  of  30 % .

Ex a m p l e s  of  Do m e s t i c  Wa t e r  Sa v i n g s  Me t h o d s

Si n c e  the  do m i n a n t  fac t  ov e r  the  ne x t  few  de c a d e s  is  the  im b a l a n c e  be t w e e n  th e  
inc r e a s i n g  de m a n d  on  wa t e r  re s o u r c e s  to  me e t  the  gr o w i n g  de v e l o p m e n t  an d  the  lim i t e d  
av a i l a b l e  su p p l y ,  it  is  es s e n t i a l  to  loo k  int o  al l  me a n s  of  wa t e r  sa v i n g s .   Al t h o u g h  the  
do m e s t i c  wa t e r  us e  is  mu c h  les s  com p a r e d  to  the  irr i g a t i o n  wa t e r  us e ,  st i l l  so m e  
su b s t a n t i a l  wa t e r  sa v i n g s  cou l d  be  ac h i e v e d  in  th i s  se c t o r .   Wa t e r  sa v i n g s  cou l d  be  
ac h i e v e d  by  imp r o v i n g  on  the  ma i n t e n a n c e  of  wa t e r  su p p l y  ne t w o r k s  an d  al s o  by  us i n g  
ne w  wa t e r  sa v i n g s  de v i c e s .   Lo s s e s  in  the  wa t e r  di s t r i b u t i o n  sy s t e m s  in  ma j o r  ci t i e s  of  the  
Me d i t e r r a n e a n  ra n g e s  fro m  20 %  to  50 %  (GWP- Me d ,  2000)

Ex a m p l e s  of  do m e s t i c  wa t e r  sa v i n g  me t h o d s  inc l u d e :

• Us e  of  ho u s e h o l d  wa t e r- sa v i n g  de v i c e s

• Me t e r i n g

• Us e  of  hig h- ef f i c i e n c y  wa s h i n g  ma c h i n e s

• Us e  of  lan d s c a p e  wa t e r  con s e r v a t i o n  de v i c e s

Ho u s e h o l d  wa t e r- sa v i n g  de v i c e s  inc l u d e  low- flo w  sh o w e r h e a d s ,  to i l e t  di s p l a c e m e n t  
de v i c e s  or  ul t r a  low  flu s h  to i l e t s ,  an d  fau c e t  ae r a t o r s .

Lo w  flo w  sh o w e r h e a d s  are  de s i g n e d  to  pr o v i d e  wa t e r  at  low e r  ra t e s  of  wa t e r  flo w  at  les s  
tha n  2.5  ga l l o n s  pe r  mi n u t e  at  hi g h  pr e s s u r e  lev e l s  up  to  80  po u n d s  pe r  squ a r e  inc h .   Th e  
es t i m a t e  of  wa t e r  sa v i n g s  by  us i n g  low  flo w  sh o w e r h e a d s  is  ab o u t  5  ga l l o n  pe r  da y  / low-
flo w  sh o w e r h e a d .   To i l e t  di s p l a c e m e n t  de v i c e s  com e  in  a  va r i e t y  of  de s i g n s  tha t  al l  
di s p l a c e  so m e  wa t e r  vo l u m e  in  the  to i l e t  tan k.   Si n c e  les s  wa t e r  is  ne e d e d  to  fill  the  tan k ,  
les s  wa t e r  is  us e d  pe r  flu s h .   Th e  es t i m a t e d  wa t e r  sa v i n g s  at t a i n e d  by  the  ins t a l l a t i o n  of  
toi l e t  di s p l a c e m e n t  de v i c e s  am o u n t s  to  4.2  ga l l o n  pe r  da y  / de v i c e .   A  sim i l a r  re s u l t  co u l d  



be  ac h i e v e d  by  us i n g  ult r a  low  flu s h  to i l e t s  wh i c h  us e  wa t e r  tan k s  tha t  ar e  es p e c i a l l y  
de s i g n e d  to  pr o v i d e  the  sa m e  wa t e r  pre s s u r e  bu t  wi t h  low  wa t e r  us e  as  co m p a r e d  to  
tra d i t i o n a l  to i l e t  wa t e r  tan k s .   In s t a l l i n g  fau c e t  ae r a t o r s  ca n  at t a i n  wa t e r  sa v i n g s  tha t  
am o u n t s  to  1.5  ga l l o n  pe r  da y  / de v i c e .

W a t e r  sa v i n g s  fro m  us i n g  the  ab o v e  me n t i o n e d  ho u s e h o l d  wa t e r  sa v i n g s  de v i c e s  ar e  
es t i m a t e d  at  an  av e r a g e  of  15 %  of  th e  tot a l  do m e s t i c  wa t e r  us e  (CUW C C ,  2000).   In  
ad d i t i o n ,  de t e c t i o n  of  an y  res i d e n t i a l  wa t e r  lea k s  an d  ef f i c i e n t  ma i n t e n a n c e  cou l d  av o i d  the  
co n t i n u o u s  los s  of  wa t e r .   Ho u s e h o l d  lea k s  ar e  ve r y  co m m o n  pr o b l e m s  wh i c h  ar e  
at t r i b u t e d  to  ina d e q u a t e  ma i n t e n a n c e  of  pi p e l i n e s  an d  wa t e r  con n e c t i o n s .

Me t e r i n g  fo r  wa t e r  co n s e r v a t i o n  re q u i r e s  ins t a l l i n g  me t e r s  in  ex i s t i n g  ho u s i n g s  tha t  ar e  no t  
eq u i p p e d  wi t h  me t e r i n g  de v i c e s .   It  al s o  re q u i r e s  tha t  ne w  ho u s i n g s  be  eq u i p p e d  wi t h  
wa t e r  me t e r s .   Me t e r s  ca n  be  ad d e d  to  ind i v i d u a l  un i t s  in  bu i l d i n g s ,  wh e r e  the  so  ca l l e d  
su b- me t e r i n g  al l o w s  se p a r a t e  ho u s e h o l d – l e v e l  wa t e r  us a g e  me a s u r e m e n t  in  bu i l d i n g s  
wh e r e  the r e  ar e  on l y  a  ma s t e r  me t e r .   Me t e r e d  wa t e r  co n s u m p t i o n  wo u l d  lea d  to  wa t e r  
sa v i n g s  of  ab o u t  25  - 40 %  of  wa t e r  us e .  (CUW C C ,  2000)

Hi g h  ef f i c i e n c y  wa s h i n g  ma c h i n e s  ar e  tho s e  de s i g n e d  to  sa v e  en e r g y  an d  wa t e r .  Th e  
sa v i n g s  pe r c e i v e d  by  the  us e  of  hi g h  ef f i c i e n c y  wa s h i n g  ma c h i n e s  is  ab o u t  37 % .   Stu d i e s  
ha v e  re p o r t e d  tha t  hi g h  ef f i c i e n c y  wa s h i n g  ma c h i n e s  co n s u m p t i o n  is  ab o u t  24  ga l l o n s  pe r  
loa d  / ma c h i n e  (CUW C C ,  2000).

La n d s c a p e  wa t e r  con s e r v a t i o n  pr o g r a m s  ta r g e t  ou t d o o r  wa t e r  us e .  So m e t i m e s  lan d s c a p e s  
ar e  me t e r e d  se p a r a t e l y  fro m  no n- lan d s c a p e  wa t e r  con s u m p t i o n .   La r g e  lan d s c a p e  
pr o g r a m s  ca n  tak e  on  ma n y  fo r m s  an d  inv o l v e  si t e  vi s i t s ,  tra i n i n g ,  de v i c e  ad j u s t m e n t ,  
up g r a d i n g ,  or  wa t e r  bu d g e t s .   De v i c e s  an d  ac t i v i t i e s  inc l u d e  cen t r a l i z e d  com p u t e r  con t r o l ,  
mo i s t u r e  sen s o r s ,  ra i n  sh u t- of f  sw i t c h e s ,  an d  ot h e r  tec h n o l o g i e s  to  im p r o v e  the  ef f i c i e n c y  
of  lan d s c a p e  wa t e r  us e .   Se v e r a l  lan d s c a p e  wa t e r  sa v i n g s  pro g r a m s  in  Ca l i f o r n i a  re s u l t e d  
in  wa t e r  sa v i n g s  of  up  to  50 %  (Ash,  T.,  1998).   A  co n s e r v a t i v e  fig u r e  for  sa v i n g s  in  wa t e r  
us e  by  imp l e m e n t i n g  lan d s c a p e  wa t e r  con s e r v a t i o n  pro g r a m s  ar e  in  the  or d e r  of  20 %  
(CUW C C ,  2000).

Ot h e r  do m e s t i c  wa t e r  sa v i n g s  ma y  be  ac h i e v e d  ind i r e c t l y  by  the  rec y c l i n g  an d  re u s e  of  
do m e s t i c  wa s t e w a t e r .

Ex a m p l e s  of  Ind u s t r i a l  an d  Co m m e r c i a l  W a t e r  Sa v i n g s  Me t h o d s

Ex a m p l e s  of  ind u s t r i a l  an d  com m e r c i a l  wa t e r  sa v i n g  me t h o d s  inc l u d e :

• Us e  of  se l f  –c l o s i n g  fau c e t s

• Us e  of  Ul t r a- low  flo w  flu s h  to i l e t s

• Us e  of  low- flo w  ur i n a l s

S e l f- Cl o s i n g  fau c e t s  ar e  ba s e d  on  on e  of  tw o  te c h n o l o g i e s .  Th e  fir s t  inv o l v e s  a  sp r i n g  
loa d e d  fau c e t  lev e r  tha t  clo s e s  the  fau c e t  in  a  pre s c r i b e d  pe r i o d  of  tim e  af t e r  it  is  op e n e d .  
Th e  se c o n d  tec h n o l o g y  inv o l v e s  an  inf r a r e d  sen s o r  wh i c h  tur n s  on  the  wa t e r  wh e n  it  
de t e c t s  ha n d s  un d e r  the  fa u c e t .   Bo t h  fau c e t s  sa v e  wa t e r  co m p a r e d  to  con v e n t i o n a l  low  
flo w  fau c e t s  by  re d u c i n g  the  av e r a g e  len g t h  of  tim e  the  fa u c e t  is  op e n e d .  Th e s e  typ e s  of  
fau c e t s  ma y  be  us e d  in  ind u s t r i a l  an d  co m m e r c i a l  ar e a s  inc l u d i n g  fa c t o r i e s ,  ai r p o r t s ,  
sch o o l s ,  the a t e r s ,  res t a u r a n t s ,  an d  al s o  of f i c e s .



CU W C C  (2000) de t e r m i n e s  tha t  se l f- cl o s i n g  fau c e t s  red u c e  wa t e r  con s u m p t i o n  by  up  to  
50 %  com p a r e d  to  co n v e n t i o n a l  low  flo w  fau c e t s .   A  co n s e r v a t i v e  es t i m a t e  of  25 %  ma y  be  
us e d  fo r  wa t e r  sa v i n g s  us i n g  se l f  cl o s i n g  fau c e t s .

U l t r a  Lo w  Fl u s h  (ULF)  To i l e t s  ar e  low- wa t e r- us i n g  to i l e t s .   UL F  to i l e t s  us e  les s  tha n  1.6  
ga l l o n s  pe r  flu s h .

Th e r e  ar e  als o  wa t e r- sa v i n g  ur i n a l s  wh i c h  ar e  eq u i p p e d  wi t h  low- flo w  va l v e s  tha t  ut i l i z e  
les s  wa t e r  tha n  co n v e n t i o n a l  va l v e s .   Th e  sa v i n g s  ac c o m p l i s h e d  by  the  ins t a l l a t i o n  an d  
us e  of  the s e  ur i n a l s  is  ar o u n d  33 %  of  the  wa t e r  us e d  pe r  flu s h  (CUW C C ,  2000).

Ot h e r  ind u s t r i a l  an d  co m m e r c i a l  wa t e r  sa v i n g s  ma y  be  ac h i e v e d  ind i r e c t l y  by  the  rec y c l i n g  
an d  re u s e  of  ind u s t r i a l  an d  co m m e r c i a l  wa s t e w a t e r .

Cu r r e n t  Po t e n t i a l  for  Wa t e r  Sa v i n g s  in  the  Ar a b  Re g i o n

Ba s e d  on  the  pr e v i o u s  st u d i e s  me n t i o n e d  ab o v e ,  the  fo l l o w i n g  co n s e r v a t i v e  as s u m p t i o n s  
we r e  de r i v e d  an d  us e d  in  es t i m a t i n g  the  po t e n t i a l  for  wa t e r  sa v i n g s  in  the  Ar a b  cou n t r i e s .

Fo r  the  irr i g a t i o n  wa t e r  us e ,  po t e n t i a l  wa t e r  sa v i n g s  wa s  as s u m e d  to  be  at  10 %  of  th e  tot a l  
irr i g a t i o n  wa t e r  us e .

Fo r  the  do m e s t i c  wa t e r  us e ,  it  wa s  as s u m e d  tha t  70 %  of  the  tot a l  do m e s t i c  wa t e r  us e  
co u l d  pa s s  thr o u g h  ho u s e h o l d  wa t e r  sa v i n g s  de v i c e s  an d  tha t  po t e n t i a l  wa t e r  sa v i n g s  
us i n g  ho u s e h o l d  wa t e r- sa v i n g  de v i c e s  wa s  es t i m a t e d  at  15 %  of  the  70 %  of  the  tot a l  
do m e s t i c  wa t e r  us e .   As s u m i n g  tha t  som e  of  the  ex i s t i n g  ho u s i n g s  ar e  al r e a d y  eq u i p p e d  
wi t h  wa t e r  me t e r s ,  po t e n t i a l  wa t e r  sa v i n g s  du e  to  me t e r i n g  wa s  as s u m e d  to  be  at  20 %  of  
the  tot a l  do m e s t i c  wa t e r  us e .   It  wa s  as s u m e d  tha t  ea c h  wa s h i n g  ma c h i n e  can  se r v e  10  
pe r s o n s .   Th e  con s u m p t i o n  of  a  no r m a l  wa s h i n g  ma c h i n e  wa s  as s u m e d  0.25  m 3/load  at  an  
av e r a g e  of  4  loa d s  pe r  mo n t h .   Th e  po t e n t i a l  w a t e r  sa v i n g s  us i n g  hi g h- ef f i c i e n c y  wa s h i n g  
ma c h i n e s  is  37 %  of  the  no r m a l  wa s h i n g  ma c h i n e s  co n s u m p t i o n .   La n d s c a p e  irr i g a t i o n  
wa t e r  us e  wa s  es t i m a t e d  at  5%  of  the  tot a l  do m e s t i c  wa t e r  us e ,  an d  the  po t e n t i a l  wa t e r  
sa v i n g s  wa s  as s u m e d  to  be  20 %  of  the  lan d s c a p e  wa t e r  us e .   In  Ca l i f o r n i a ,  5%  of  the  tot a l  
wa t e r  us e  go e s  to  lan d s c a p e  irr i g a t i o n  (CUW C C ,  2000).

Fo r  the  ind u s t r i a l  wa t e r  us e ,  it  wa s  as s u m e d  tha t  it  inc l u d e s  the  com m e r c i a l  wa t e r  us e ,  an d  
tha t  5%  of  the  ind u s t r i a l  an d  co m m e r c i a l  wa t e r  us e  co u l d  flo w  int o  se l f- cl o s i n g  fau c e t s ,  
low- flo w  flu s h  to i l e t s  an d  low  flo w  ur i n a l s .   It  wa s  as s u m e d  tha t  po t e n t i a l  wa t e r  sa v i n g s  in  
ind u s t r i a l  an d  com m e r c i a l  wa t e r  us e  wa s  25 %  of  tha t  5% .

Fo r  the  ind i r e c t  po t e n t i a l  wa t e r  sa v i n g s  th a t  co u l d  be  co n t r i b u t e d  by  us i n g  tre a t e d  
wa s t e w a t e r ,  it  wa s  as s u m e d  tha t  80 %  of  the  do m e s t i c  an d  ind u s t r i a l  wa t e r  us e ,  af t e r  
de d u c t i n g  the i r  fre s h w a t e r  sa v i n g s ,  cou l d  be  co l l e c t e d ,  tre a t e d ,  an d  reu s e d .

Po t e n t i a l  Do m e s t i c  Wa t e r  Sa v i n g s

Th e  tab l e  be l o w  sh o w s  the  tot a l  po t e n t i a l  an n u a l  wa t e r  sa v i n g s  in  the  do m e s t i c  se c t o r  as  
be i n g  3.8  Bi l l i o n  Cu b i c  Me t e r s  (BCM),  1.2  BC M  ob t a i n e d  by  us i n g  wa t e r  sa v i n g  ho u s e h o l d  
de v i c e s ,  2.3  BC M  ob t a i n e d  by  us i n g  me t e r i n g  de v i c e s ,  0.1 2  BC M  ob t a i n e d  by  us i n g  hi g h  
ef f i c i e n c y  wa s h i n g  ma c h i n e s  an d  0.1  BC M  ob t a i n e d  by  imp l e m e n t i n g  lan d s c a p e  wa t e r  
co n s e r v a t i o n  pr o g r a m s .

Country Using  Water Using  Using  High Using  Landscape Total Potential 



Saving  
Household

Devices
M m3/year

Metering 
Devices

M m3/year

Efficiency 
Washing  
Machines
M m3/year

Water 
Conservation 

Programs
M m3/year

Domestic 
Water Savings

M m3/year
ALGERIA 1 1 8 . 1 3 225.00 13.4 5 1 1 . 2 5 367.82
BAHRAIN 9.79 18.6 4 0.28 0.93 29.65
DJIBOUTI 0. 1 1 0.2 1 0.28 0.0 1 0.6 1
EGYPT 349.65 666.00 30. 1 4 33.30 1079 .0 9
IRAQ 134. 82 256.80 10. 1 9 12.8 4 41 4.6 5
JORDAN 22.73 43.30 2.18 2.16 70.37
KUWAIT 20.90 39.8 1 0.85 1.99 63.55
LEBANON 38.0 1 72.4 1 1.55 3.62 1 1 5 . 6 0
LIBYA 53. 1 3 10 1 . 20 2.35 5.06 16 1 . 7 4
MAURITANIA 10.27 19.5 6 1. 1 8 0.98 31.9 9
MOROCCO 57.99 1 1 0 . 4 5 13.2 7 5.52 187.22
OMAN 6.42 12.2 3 1. 1 3 0.6 1 20.39
QATAR 6.88 13. 1 1 0.25 0.66 20.90
SAUDI  
ARABIA 160.8 2 306.32 9.03 15.3 2 49 1 . 4 9

SOMALIA 2.55 4.86 3.90 0.24 1 1 . 5 5
SUDAN 74.76 142.40 13.8 1 7.12 238.09
SYRIA 60.52 1 1 5 . 2 8 7.19 5.76 188.75
TUNISIA 29.06 55.35 4.20 2.77 91.3 8
U.A.E. 53. 1 2 10 1 . 1 8 1. 1 6 5.06 160.52
YEMEN 21.5 5 41.05 8.15 2.05 72.80

Total 1,23 1 2,345 125 1 1 7 . 2 6 38 1 8. 4 8

Po t e n t i a l  Sa v i n g s  by  Us i n g  Tr e a t e d  Wa s t e w a t e r

Se w a g e  tre a t m e n t  fa c i l i t i e s  ha v e  ten d e d  to  lag  be h i n d  wa t e r  pro v i s i o n .   Th e r e  ar e  di r e c t  
hu m a n  he a l t h  ris k  of  di s c h a r g e s  of  un t r e a t e d  sew a g e  to  su r f a c e  an d  gr o u n d  wa t e r .   Th e r e  
is  al s o  a  thr e a t  of  dis c h a r g e s  of  un t r e a t e d  se w a g e  to  the  oc e a n s ,  sea s  an d  on  ma r i n e  
ec o s y s t e m s  an d  we t l a n d s .   Wa s t e w a t e r  tre a t m e n t  pr o v i d e s  op p o r t u n i t i e s  to  inc r e a s e  the  
us e  of  wa s t e w a t e r  in  ag r i c u l t u r e  (GWP- Me d ,  2000).

Th e  pe r c e n t a g e  of  po p u l a t i o n  se r v e d  wi t h  wa t e r  su p p l y  an d  san i t a t i o n  va r i e s  fro m  on e  
co u n t r y  to  an o t h e r .  As  mo r e  wa t e r  su p p l y  an d  sa n i t a t i o n  co v e r a g e  is  pr o v i d e d ,  the  
po t e n t i a l  for  re u s e  of  tre a t e d  wa s t e w a t e r  inc r e a s e s .   It  ha s  to  be  no t e d  tha t  do m e s t i c  
wa s t e w a t e r  ca n  re a c h  up  to  80 %  of  do m e s t i c  us e  if  ef f i c i e n t l y  co l l e c t e d  an d  cou n t r i e s  ar e  
ful l y  co v e r e d  wi t h  se w a g e  tre a t m e n t  fac i l i t i e s  (Abu-Ze i d ,  K.,  199 8).

Th e  tab l e  be l o w  sh o w s  the  an n u a l  wa t e r  us e  in  the  do m e s t i c  an d  the  ind u s t r i a l  se c t o r s  
af t e r  sa v i n g s  as  be i n g  17  BC M .   As s u m i n g  80 %  of  wa s t e w a t e r  wi l l  be  co l l e c t e d  an d  
tre a t e d ,  the  an n u a l  co l l e c t e d  wa s t e w a t e r  co u l d  rea c h  13  BC M .   Th e  ex i s t i n g  wa s t e w a t e r  
reu s e  is  es t i m a t e d  at  1.2  BC M  in  the  Ar a b  co u n t r i e s  (FAO,  1997).   Th e  po t e n t i a l  for  tre a t e d  
wa s t e w a t e r  re u s e  ca n  the r e f o r e  be  es t i m a t e d  at  12  BC M/y e a r  in  the  Ar a b  co u n t r i e s .

Country

Domestic + Industrial 
Water After Savings

M m3/year

Collected Wastewater 
based on 80% of Use

M m3/year

Current
Reused Treated 

Wastewater
M m3/year

Potential
Treated 

Wastewater
For Reuse
M m3/year

ALGERIA 142 4 1 1 3 9 1 1 3 9
BAHRAIN 73 58 8 50
DJIBOUTI 0 0 0
EGYPT 6635 5308 200 5108
IRAQ 2983 2386 2386
JORDAN 175 140 50 90
KUWAIT 146 1 1 7 52 65
LEBANON 298 238 2 236
LIBYA 435 348 100 248
MAURITANIA 98 78 78
MOROCCO 692 554 554
OMAN 65 52 26 26
QATAR 53 42 25 17
SAUDI  
ARABIA 1208 967 217 750

SOMALIA 29 23 23
SUDAN 650 520 520



SYRIA 672 538 370 168
TUNISIA 276 221 20 201
U.A.E. 533 426 108 318
YEMEN 16 1 129 129

Total 1660 6 . 63 132 85 . 30 1 1 7 8 . 5 3 12 1 0 6 . 77

To t a l  Po t e n t i a l  W a t e r  Sa v i n g s

Th e  tab l e  be l o w  sh o w s  the  po t e n t i a l  an n u a l  wa t e r  sa v i n g s  in  the  Ar a b  co u n t r i e s  as  be i n g  
16  Bi l l i o n  Cu b i c  Me t e r s  (BCM)  in  the  irr i g a t i o n  se c t o r ,  3.8  BC M  in  the  do m e s t i c  se c t o r ,  0.1  
BC M  in  th e  ind u s t r i a l  an d  co m m e r c i a l  se c t o r s ,  an d  12  BC M  in  po t e n t i a l  tre a t e d  wa s t e w a t e r  
for  re u s e .   He n c e ,  the  tot a l  po t e n t i a l  wa t e r  sa v i n g s  ca n  rea c h  up  to  32  BC M/y e a r .

Country

Potential
Total 

Irrigation 
Savings

M m3/year

Potential
Total 

Domestic 
Savings

M m3/year

Potential
Total 

Industrial/Commercial 
Savings

M m3/year

Potential
Treated 

Wastewater
For Reuse
M m3/year

Total 
Potential 

Water
Savings

M m3/year
ALGERIA 270 367.82 8.44 1 1 3 9 1,785
BAHRAIN 13 29.65 0. 12 50 94
DJIBOUTI 0.70 0.6 1 0.00 0 2
EGYPT 4,773 1079.09 55.50 5108 1 1 , 0 1 6
IRAQ 3,937 414. 65 26.75 2386 6,765
JORDAN 74 70.37 0.37 90 234
KUWAIT 32 63.55 0. 13 65 16 1
LEBANON 88 1 1 5 . 60 0.65 236 440
LIBYA 400 16 1 . 7 4 1. 1 5 248 81 1
MAURITANIA 150 31.9 9 0.4 1 78 261
MOROCCO 1,0 1 6 187. 22 4.14 554 1,76 1
OMAN 1 1 5 20.39 0.3 1 26 162
QATAR 21 20.90 0. 1 1 17 59
SAUDI  
ARABIA 1,53 1 49 1 . 4 9 2.13 750 2,775

SOMALIA 79 1 1 . 5 5 0.20 23 1 1 3
SUDAN 1,673 238.09 2.23 520 2,433
SYRIA 1,355 188. 75 3.60 168 1,7 1 5
TUNISIA 271 9 1.3 8 1. 1 5 201 564
U.A.E. 14 1 160.52 2.37 318 622
YEMEN 270 72.80 0.37 129 472

Total 16,2 1 1 38 1 8 . 4 8 1 1 0 . 1 2 12 1 0 7 32245 .93

Fu t u r e  Po t e n t i a l  for  Wa t e r  Sa v i n g s  in  the  Ar a b  Co u n t r i e s

Ba s e d  on  the  wa t e r  de m a n d  of  yea r  2025,  an d  as s u m i n g  tha t  thi s  wa t e r  de m a n d  cou l d  be  
sa t i s f i e d  by  av a i l a b l e  wa t e r  re s o u r c e s ,  the  fo l l o w i n g  sa v i n g s  co u l d  be  ac h i e v e d  as  sh o w n  
in  the  tab l e  be l o w .  27  BC M/y e a r  cou l d  be  ac h i e v e d  in  the  irr i g a t i o n  se c t o r ,  6  BC M/y e a r  in  
the  do m e s t i c  se c t o r ,  0.2  BC M/y e a r  in  th e  ind u s t r i a l  an d  co m m e r c i a l  se c t o r s ,  an d  20  
BC M/y e a r  in  po t e n t i a l  tre a t e d  wa s t e w a t e r  fo r  re u s e .   He n c e ,  the  tot a l  po t e n t i a l  wa t e r  
sa v i n g s  can  re a c h  up  to  53  BC M/y e a r .

Country

Potential
Irrigation 
Savings

M m3/year

Potential
Domestic 
Savings

M m3/year

Potential
Industrial / 

Commercial
Savings

M m3/year

Potential Treated 
Wastewater
For Reuse
M m3/year

Potential 
Total
Water 

Savings
M m3/year

ALGERIA 422 567.06 13. 1 8 178 5 2,787
BAHRAIN 20 44.33 0. 18 80 144
DJIBOUTI 1 0.77 0.00 1 2
EGYPT 6733 150 9. 92 78.29 7298 15,6 20
IRAQ 71 39 743.45 48.50 4332 12,2 63
JORDAN 17 9 167.26 0.89 292 638
KUWAIT 49 95.97 0.20 126 271
LEBANON 1 1 1 14 5.8 5 0.82 299 557
LIBYA 975 390.60 2.80 75 1 2,1 1 9
MAURITANIA 250 52.55 0.68 13 1 435
MOROCCO 13 58 245.72 5.53 744 2,353
OMAN 296 50.74 0.79 109 457
QATAR 32 31.2 2 0. 16 39 102
SAUDI  
ARABIA 31 89 10 1 3 . 5 7 4.43 1803 6,0 1 0

SOMALIA 21 2 24.54 0.55 67 304



SUDAN 252 1 35 1 . 7 2 3.35 789 3,665
SYRIA 220 1 302. 1 9 5.85 507 3,0 1 6
TUNISIA 387 128.85 1.65 298 815
U.A.E. 17 9 202.78 3.00 43 1 8 16
YEMEN 582 147.64 0.79 286 1,0 1 7

Total 26,834 6,2 1 7 172 20, 1 6 8 53,392

Co s t  Es t i m a t e s  of  Wa t e r  Sa v i n g s  in  the  Ar a b  Re g i o n

Th e  tot a l  irr i g a t e d  lan d  in  the  Ar a b  reg i o n  is  es t i m a t e d  at  60  mi l l i o n  ac r e s .   Th e  av e r a g e  
co s t  of  imp l e m e n t i n g  irr i g a t i o n  im p r o v e m e n t  pr o g r a m s  is  es t i m a t e d  at  700  Eu r o s  pe r  ac r e .  
Th e r e f o r e  an  inv e s t m e n t  co s t  es t i m a t e  fo r  ac h i e v i n g  the  cu r r e n t  ab o v e- me n t i o n e d  16  
BC M/y e a r  of  wa t e r  sa v i n g s  in  th e  irr i g a t i o n  se c t o r  in  the  Ar a b  reg i o n  ma y  be  es t i m a t e d  at  
42  bi l l i o n  Eu r o s .

As  fo r  the  do m e s t i c  se c t o r  in  the  Ar a b  re g i o n ,  the  tot a l  es t i m a t e d  inv e s t m e n t  co s t  for  
ac h i e v i n g  the  3.8  BC M/y e a r  of  wa t e r  sa v i n g s  ma y  be  es t i m a t e d  at  18  bi l l i o n  Eu r o s .   Th i s  is  
ba s e d  on  the  fo l l o w i n g  co s t s  an d  as s u m p t i o n s .   Th e  co s t  of  a  low  flo w  sh o w e r h e a d ,  toi l e t  
di s p l a c e m e n t  de v i c e  an d  fau c e t  ae r a t o r s  pe r  ho u s e h o l d  is  ar o u n d  25  Eu r o s .   To t a l  co s t  in  
the  reg i o n  is  es t i m a t e d  at  1.8  bi l l i o n  Eu r o s  (assu m i n g  ea c h  ho u s e h o l d  is  com p o s e d  of  4  
pe o p l e).   Th e  pu r c h a s e  an d  ins t a l l a t i o n  of  ea c h  vi s u a l  re a d i n g  me t e r i n g  sy s t e m  co s t s  75  
Eu r o s .  Th e  es t i m a t e d  co s t  in  the  re g i o n  is  5.3  bi l l i o n  Eu r o s  (assu m i n g  4  pe o p l e  pe r  
ho u s e h o l d).   Th e  hi g h  ef f i c i e n c y  wa s h i n g  ma c h i n e s  ar e  as s u m e d  to  co s t  400  Eu r o s  ea c h .  
Th e  es t i m a t e d  co s t  fo r  rep l a c e m e n t  is  1 1 . 3  bi l l i o n  eu r o s  in  the  Ar a b  reg i o n  (ass u m i n g  on e  
wa s h i n g  ma c h i n e  fo r  ea c h  10  pe r s o n s).   Th e  co s t  of  im p l e m e n t i n g  lan d s c a p e  wa t e r  
co n s e r v a t i o n  pr o g r a m s  is  150  Eu r o s  pe r  si t e  wh i c h  res u l t s  in  a  to t a l  es t i m a t e d  co s t  of  
ab o u t  0.4  bi l l i o n  eu r o s  as s u m i n g  4  mi l l i o n  si t e s  (one  si t e  pe r  100  pe o p l e).   

As  fo r  the  ind u s t r i a l  an d  com m e r c i a l  se c t o r s ,  the  to t a l  es t i m a t e d  co s t  fo r  ac h i e v i n g  a  0.1  
BC M/y e a r  wa t e r  sa v i n g s  in  the  Ar a b  re g i o n  is  0.28  bi l l i o n  eu r o s .   Th i s  fig u r e  is  ba s e d  on  
the  co s t  of  wa t e r  sa v i n g  de v i c e s  in  ind u s t r i a l  an d  com m e r c i a l  fac i l i t i e s  (i.e.  se l f  cl o s i n g  
fau c e t s ,  Ul t r a  Lo w  Fl u s h  To i l e t s ,  et c.) as  be i n g  200  eu r o s  pe r  200  pe o p l e .  

As  fo r  the  po t e n t i a l  tre a t e d  wa s t e w a t e r  it  is  es t i m a t e d  tha t  an  inv e s t m e n t  of  ab o u t  12  bi l l i o n  
eu r o s  is  ne e d e d  to  fill  the  ga p  in  wa t e r  su p p l y  an d  sa n i t a t i o n  co v e r a g e  (assu m i n g  150  
Eu r o s/p e r s o n  fo r  pr o v i d i n g  wa t e r  su p p l y  se r v i c e s  fo r  54  pe o p l e  wi t h o u t  ac c e s s  to  sa f e  
dr i n k i n g  wa t e r ,  an d  50  Eu r o s/p e r s o n  fo r  su p p l y i n g  san i t a t i o n  se r v i c e s  for  79  mi l l i o n  pe o p l e  
wi t h o u t  ac c e s s  to  san i t a t i o n).   An  ad d i t i o n a l  inv e s t m e n t  of  ab o u t  9  bi l l i o n  eu r o s  ma y  be  
ne e d e d  to  ac h i e v e  the  12  BC M/y e a r  of  tre a t e d  wa s t e w a t e r  (assu m i n g  0.75  Eu r o s/m 3).

Co n c l u s i o n s  &  Re c o m m e n d a t i o n s

It  is  con c l u d e d  th a t  the  po t e n t i a l  wa t e r  sa v i n g s  in  the  Ar a b  re g i o n  ba s e d  on  cu r r e n t  us e s  
co u l d  be  ar o u n d  32  BC M/y e a r .   Of  the s e  sa v i n g s ,  12 %  do m e s t i c ,  0.3 %  ind u s t r i a l ,  50.2 %  
irr i g a t i o n ,  an d  37.5 %  co u l d  be  ob t a i n e d  fro m  rec y c l i n g  an d  tre a t e d  wa s t e w a t e r  re u s e .

Th e  av e r a g e  inv e s t m e n t  co s t  is  es t i m a t e d  at  2.6  Eu r o/m 3 for  ac h i e v i n g  wa t e r  sa v i n g s  in  
irr i g a t i o n  wa t e r ,  4.9  Eu r o/m 3 sa v i n g s  in  do m e s t i c  wa t e r  us e ,  2.8  Eu r o/m 3 for  sa v i n g s  in  
ind u s t r i a l  an d  com m e r c i a l  wa t e r  us e ,  an d  1.75  Eu r o/m 3 for  re c y c l e d  an d  tre a t e d  
wa s t e w a t e r  re u s e  (mai n l y  du e  to  the  re q u i r e d  in v e s t m e n t  in  fil l i n g  the  ac c e s s i b i l i t y  to  wa t e r  
su p p l y  an d  sa n i t a t i o n  ga p).

To  tra n s l a t e  the  po t e n t i a l  wa t e r  sa v i n g s  of  32  BC M  in  the  Ar a b  cou n t r i e s  in t o  foo d  se c u r i t y  
fig u r e s ,  it  co u l d  be  es t i m a t e d  tha t  th i s  wa t e r  sa v i n g s  al o n e  ca n  co n t r i b u t e  to  sa t i s f y i n g  the  
an n u a l  wh e a t  gr a i n  de m a n d  of  a  34 %  of  the  Ar a b  re g i o n  po p u l a t i o n .   Th i s  es t i m a t e  is  



ba s e d  on  wh e a t  wa t e r  re q u i r e m e n t s  of  ab o u t  2000  m 3/acre/ye a r ,  an  ac r e  of  lan d  cu l t i v a t e d  
wi t h  wh e a t  pro d u c i n g  21 80  kg  of  flo u r ,  an d  a  pe r s o n  con s u m p t i o n  of  365  kg  of  flo u r  pe r  
ye a r  (Abu- Ze i d ,  K.  1998).   Th i s  wi l l  res u l t  in  sa t i s f y i n g  the  an n u a l  wh e a t  de m a n d  of  96  
mi l l i o n  pe o p l e  by  cu l t i v a t i n g  16  mi l l i o n  ac r e s  of  wh e a t .

As  fo r  the  fut u r e  po t e n t i a l  sa v i n g s  ba s e d  on  the  wa t e r  de m a n d  an d  us e  of  2025,  the  
es t i m a t e d  tot a l  po t e n t i a l  w a t e r  sa v i n g s  is  ab o u t  53  BC M/y e a r  in  Ar a b  reg i o n .  It  ha s  to  be  
no t e d  tha t  thi s  is  gr e a t l y  at t r i b u t e d  to  the  gr e a t  po t e n t i a l  of  wa t e r  sa v i n g s  in  the  irr i g a t i o n  
se c t o r  an d  reu s e  of  tre a t e d  wa s t e w a t e r  reu s e .

Se v e r a l  ac t i o n s  sh o u l d  be  inc o r p o r a t e d  in  an  int e g r a t e d  po l i c y  fo r  wa t e r  sa v i n g s  in  the  
Ar a b  reg i o n .   Irr i g a t i o n  wa t e r  sa v i n g s  pl a n s  sh o u l d  be  pr e p a r e d  by  irr i g a t i o n  se c t o r s  an d  
irr i g a t i o n  imp r o v e m e n t  pro j e c t s  sh o u l d  be  de s i g n e d  an d  imp l e m e n t e d  wi d e l y .   Ur b a n  wa t e r  
co n s e r v a t i o n  pl a n s  sh o u l d  be  pr e p a r e d  by  ci t i e s  inc l u d i n g  pro v i s i o n s  for  ch a n g i n g  bu i l d i n g  
co d e s  if  ne c e s s a r y .   Ind u s t r i a l  wa t e r  con s e r v a t i o n  pl a n s  sh o u l d  be  pr e p a r e d  as  we l l  an d  be  
pa r t  of  ap p r o v a l  fo r  lic e n s e s  fo r  ne w  bu s i n e s s  an d  ind u s t r i e s .

P u b l i c  aw a r e n e s s  is  ve r y  imp o r t a n t ,  as  wa t e r  is  ge n e r a l l y  ta k e n  fo r  gr a n t e d  by  the  pu b l i c .  
Th e  ign o r a n c e  of  the  wa t e r  sc a r c i t y  pr o b l e m  lea d s  to  mi s u s e  of  wa t e r .   Th i s  aw a r e n e s s  
ca n  be  en h a n c e d  th r o u g h  sc h o o l  ed u c a t i o n  sy s t e m s  in  the  reg i o n .

In  ad d i t i o n ,  wa s t e w a t e r  reu s e  in  lan d s c a p e  irr i g a t i o n  an d  ot h e r  qu a l i t y- ap p r o p r i a t e  us e s  
sh o u l d  be  wi d e l y  imp l e m e n t e d  an d  pr o m o t e d  as  a  co m m o n  pra c t i c e  fo r  the  sa k e  of  
fre s h w a t e r  sa v i n g .   Co l l e c t i o n  of  wa s t e w a t e r  an d  its  tre a t m e n t  sho u l d  ex p a n d  to  co v e r  
wi d e  are a s  in  the  re g i o n .   Fu r t h e r m o r e ,  me t e r i n g  an d  ac c o u n t i n g  for  wa t e r  us e  th r o u g h  
ap p r o p r i a t e  so c i o- se n s i t i v e  co s t  rec o v e r y  me c h a n i s m s  wo u l d  ch a n g e  the  wa t e r  us e  
cu s t o m s  an d  at t i t u d e s  of  co n s u m p t i o n .
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