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PREFACE 

The purpose of this discussion paper is to present some 
ideas on the current state of knowledge.about institutional, 
socioeconomic, and cultural constraints on modern rural water 
supply projects in developing countries. The paper attempts 
to summarize a consensus on some of the salient policy ques- 
tions about how to design, install and maintain rural water 
supplies, and at the same time seeks to identify what is not 
known or poorly understood. Much of what follows describes 
areas of agreement about rural water supplies. The paper is 
not sharply at variance with existing policy. Nothing pro- 
posed here runs counter to what most of those on the day-to- 
day firing line consider to be appropriate. The paper does 
serve, however, to highlight certain aspects of policy that 
will need nore vigorous and effective presentation if the 
effcrts of the next decade are to prove worthwhile. 

The preparation of this paper stems from the fact that 
we now stand at the threshold of the International Drinking 
Water Decade, 1980-1990, and U.S. AID together with a number 
of sister organizations is committed to a greatly expanded 
program of assistance to developing countries for rural 
potable water supply. A rapid expansion of the scale being 
contemplated runs the risk of funds being used with less 
than maximum effectiveness. If this risk is to be minimized, 
it is important that lessons from experience be gathered 
together and used as an imput in the planning of new programs. 

Unfortunately, solid observations and analyses of the 
performance of rural water supply programs are not numerous 
enough. There is much anecdotal informatior. in which reports 
of solid achievement are mingled with apologies and excuses. 
This paper attempts to marshal1 and organize the lessons of 
experience as a prelude to more detailed inquiries at the 
field level. 

In so doing, the paper draws very substantially upon a 
workshop meeting of the AID Working Group on Rural Potable 
Water Supply, held in Washington, November 16 and 17, 1978. 
An earlier draft of this paper was tabled at the meeting and 
was the subject of much constructive comment. The discussions 

- - at the Workshop thus helped considerably in the development 
of this paper. It has also benefitted from the comments of 
Elizabeth Hunt, Anne U. White, and Gilbert F. White. 
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SUMMARY 

The p u r p o s e  o f  t h i s  p a p e r  i s  to  s u r v e y  t h e  c u r r e n t  
s t a t e  o f  knowledge on  d e s i g n  i n s t a l l a t i o n  and  main tenance  
o f  r u r a l  w a t e r  supp1.y s y s t e m s .  The p r e s e n t  i n t e r e s t  i n  
r u r a l  water s u p p l y  s t e m s  from a  change i n  a t t i t u d e s  o f  
d o n o r s  and  h o s t  governments  toward  t h e  p r o v i s i m  of b a s i c  
human n e e d s  t o  t h e  p o o r e s t  r e g i o n s  and p e o p l e s  i n  t h e  
d e v e l o p i n g  wor ld .  

P r e s e n t  s t a t i s t i c s  i n d i c a t e  t h a t  it may b e  p o s s i b l e  
t o  p r o v i d e  s a f e  w a t e r  f o r  e v e r y o n e  d u r i n g  ' the  1980-1990 
p e r i o d  d e s i g n a t e d  t h e  I n t e r n a t i o n a l  D r i n k i n g  Water  Decade. 
To d o  s o ,  however,  w i l l  r e q u i r e  a  massive l e v e l  o f  e f f o r t  
and i n v e s t m e n t  above and beyond a n y t h i n g  y e t  a t t e m p t e d .  
i f  t h e  p r e s e n t  rate o f  p r o g r e s s ,  between 1971-1975, i s  
p r o j e c t e d  t o  t h e  end o f  t h e  d e c a d e ,  o n l y  t w o - t h i r d s  o f  t h e  
r u r a l  p o p u l a t i o n  would have  r e a s o n a b l e  access t o  s a f e  w a t e r .  

The r e s u l t s  on a r e g i o n a l  b a s i s  are uneven.  A f r i c a  is  
making r a p i d  p r o g r e s s  i n  p r o v i d i n g  r u r a l  w a t e r  s u p p l y  and 
may e q u a l  L a t i n  America,  which had been f a r  a h e a d ,  by 1980.  
S o u t h e a s t  A s i a  r e p r e s e n t s  t h e  major  problem. Over s i x t y  
p e r c e n t  o f  t h e  wor ld  p o p u 1 a t i o n . w i t h o u t  r e a s o n a b l e  a c c e s s  
t o  w a t e r  i s  i n  t h i s  r e g i o n .  

I n  p r e p a r a t i o n  f o r  t h e  w a t e r  d e c a d e ,  t h e r e  a r e  a  number 
o f  e v a l ~ ~ a t i o n s  underway. These  i n c l u d e  s t u d i e s  by OECD, 
UNICEF-WHO, I B R D ,  I n t e r n a t i o n a l  Research  C e n t e r ,  and a  number 
o f  b i l a t e r a l  a g e n c i e s  i n c l u d i n g  A I D .  These e v a l u a t i o n s  have  
one t h i n g  i n  common, a n  emphas i s  on t h e  non-liardware compo- 
n e n t s  of  r u r a l  w a t e r  programs.  

The problem of  m a i n t a i n i n g  t h e  s y s t e m  once  t h e y  a r e  
i n s t a l l e d  is one  o f  t h e  key  e l e m e n t s  i n  t h e  long- term s u c c e s s  
o r  f a i l u r e  o f  r u r a l  w a t e r  schemes. Z l e r e  a r e  t h r e e  r e a s o n s  
f o r  f a i l u r e :  t h e  t e c h n o l o g y ,  t h e  c a p a b i l i t y ,  and m o t i v a t i o n .  
 here a r e  some s i t u a t i o n s  where t h e  t e c h n o l o g y  i s  t o o  complex 
f o r  l o c a l  ma in tenance ,  b u t  i n  most c a r e s  l a c k  o f  s p a r e  p a r t s  
and m o t i v a t i o n  a r e  more o f t e n  t o  blanl.  f o r  s y s t e m  f a i l u r e .  



While t h e r e  are g e n e r a l  p o l i c y  a i r e c t i o n s  which may 
be sugges t ed  t o  e n s u r e  s u c c e s s f u l  r u r a l  wa te r  programs,  
t h e r e  i s  no one b l u e p r i n t  t h a t  w i l l  s e r v e  a l l  c o u n t r i e s .  
Approp r i a t e ,  c o s t  e f f e c t i v e  hardware t h a t  r e p r e s e n t s  an  
i n c r e m e n t a l  inprovement i n  e x i s t i n g  wa te r  sys tems  and 
t r a i n e d  peop le  a t  a l l  l e v e l s  are r e q u i r e d  f o r  s u c c e s s f u l  
programs. 'fo t h e  e x t e n t  p o s s i b l e ,  hardware shou ld  be 
uniform t o  f a c i l i t a t e  t h e  pu rchase  and s t o c k i n g  o f  r e p l a c e -  
ment p a r t s .  

There i s  a  need t o  s t r e n g t h e n  t h e  c a p a c i t y  o f  n a t i o n a l  
w a t e r  programs. Unless  t h i s  t a k e s  p l a c e ,  t h e r e  may be  no 
s u s t a i n e d  p r o g r e s s .  I n  a d d i t i o n  t h e r e  must be a commitment 
of  funds  t o  p rov ide  f o r  needed o p e r a t i o n a l  materials and 
s p a r e  p a r t s .  Commitment a t  a l l  l e v e l s  w i l l  h e l p  i n s u r e  con- 
t l n u a l  s u c c e s s  of  r u r a l  water e f f o r t s .  

S u c c e s s f u l  programs w i l l  a l s o  r e q u i r e  ba l ance  between 
hardware ,  community involvement ,  and r e p a i r  and maintenance.  
A t  t h e  p r e s e n t  t h e  major  b o t t l e n e c k  may be l a c k  of  pe r sons  
f o r  implementing p r o j e c t s  and funds  f o r  o p e r a t i o n  and main- 
t enance  r a t h e r  t h a n  i n  a s h o r t a g e  of  c a p i t a l  f unds .  

One u s e f u l  approach may be t o  fund programs r a t h e r  t h a n  
p r o j e c t s .  T h i s  would r e q u i r e  fewer  t r a i n e d  peop le  i n  bo th  
t h e  donor  and h o s t  c o u n t r i e s .  Such an emphasis  cou ld  r e q u i r e  
prcgram performance r e p o r t s  t o  e n a b l z  donor h o s t  c o u n t r y  t o  
moni to r ,  e v a l u a t e  and r e v i s e  ongoing programs. 

There  are t w o  a c t i v i t i e s  which A I D  should  c o n s i d e r :  
r e h a b i l i t a t i o n  of  e x i s t i n g  sys tems and development o f  metho- 
d o l o g i e s  t o  measure consumer s a t i s f a c t i o n  w i t h  w a t e r  sys tems.  

There are some obvious  s t e p s  which a r e  needed i n  t h e  
r u r a l  w a t e r  a r e a .  These are: 

--To keep a b r e a s t  o f  t e c h n o l o g i c a l  developments 

--Assess t h e  need f o r  manpower t r a i n i n g  and a s s i s t  
i n  development o f  t e a c h i n g  and t r a i n i n g  m a t e r i a l s  
i n  l o c a l  l anguages  

--Encourage l o c a l  manufac tu re r s  o f  w a t e r  supp iy  
hardware 

=-Evaluate and- strenythe~~ tire ability uf natid.nai 
o r g a n i z a t i o n s  and programs 



--Frovide ma te r i a l s  f o r  h e a l t h  community involve- 
ment gu ide l ines  and ma te r i a l s  

--Finally,  what i s  needed is t o  co l l abo ra t e  and 
coordinate with o the r  agencies a c t i v e  i n  t he  
r u r a l  water  e f f o r t .  I t  is an a r ea  i n  which 
e f f o r t s  by AID would be welcome and perhaps 
even e f f ec t i ve .  If  .such an e f f o r t  were t o  
succeed, it would be more valuable  than any 
o the r  idea  achieved i n  t h i s  paper. 

v i i  



f I 
1, THE WORLD SITUATION AND AID'S ROLE 

1.1 A Change o f  V i e w  

Over t h e  p a s t  decade t h e r e  h a s  been a sea-change i n  t h e  
p r e v a i l i n g  i d e a s  abou t  r u r a l  w a t e r  supp ly  and s a n i t a t i o n .  
The conven t iona l  view saw p r o v i s i o n  o f  improved w a t e r  supp ly  
t o  r u r a l  p o p u l a t i o n s  i n  deve lop ing  c o u n t r i e s  a s  a low p r i o r i t y  
i t e m  b o t h  i n  t h e  2 l a n s  o f  n a t i o n a l  governments f o r  development 
and i n  t h e  a r r a y  o f  i n t e r n a t i o n a l  and b i l a t e r a l  programs 
c r e d i t e d  t o  b e  o f  a s s i s t a n c e  t o  n a t i o n a l  governments.  The 
r a t d o n a l e  f o r  t h i s  p o s i t i o n  rested l a r g e l y  on t h e  grounds  
t h a t  i nves tmen t  i n  water supp ly  f o r  domes t i c  purposes  i s  n o t  
d i r e c t l y  p r o d u c t i v e  and ,  t h e r e f o r e ,  does  n o t  c o n t r i b u t e  
e f f e c t i v e l y  t o  t h e  development p r o c e s s .  Indeed inves tment  i n  
domes t ic  p o t a b l e  water supp ly  schemes w a s  o f t e n  opposed on 
t h e  grounds t h a t  it r e p r e s e n t s  a m i s a l l o c a t i o n  of  s c a r c e  
c a p i t a l  r e s o u r c e s  t o  p remature  improvement i n  s o c i a l  ameni- 
t ies.  I n  t h i s  set o f  c i r cums tances  t h o s e  advoca t ing  i r ~ ~ p r o v e d  
water s u p p l i e s  were d r i v e n  t o  t r y  to  j u s t i f y  inves tments  by 
showing t h a t  s o c i a l  g a i n s  exceeded c o s t s  and ,  i n  p a r t i c u l a r ,  
t h a t  t h e  h e a l t h  improvements a l l e g e d  t o  f o l l o w  from s a f e r  
water d i d  l e a d  to  h i g h e r  p r o d u c t i v i t y ,  f o r  example i n  
a g r i c u l t u r e .  

Cons ide rab l e  e f f o r t  w a s  expended i n  such  r e s e a r c h  
e x e r c i s e s ,  a lmos t  a l l  o f  which proved r a t h e r  unconvincing.  
i I ea l t h  improvements were ha rd  t o  s u b s t a n t i a t e ,  and cou ld  n o t  
be  a t t r i b u t e d  w i t h  con f idence  t o  w a t e r  a n 2  s a n i t a t i o n  when 
many o t h e r  f a c t o r s  were a l s o  changing.  When h e a l t h  improve- 
ments were shown, i t  d i d  n o t  i n v a r i a b l y  f o l l o w  t h a t  produc- 
t i v i t y  would i n c r e a s e .  The a t t e m p t  to demons t r a t e  and measure 
s o c i a l  b e n e f i t  from improved water s u p p l i e s  i n  economic terms 
w a s  i n t e l l e c t u a l l y  and s c i e n t i f i c a l l y  f r u s t r a t i n g  e x e r c i s e  
and it s e r v e d  t o  conv ince  o n l y  t h o s e  who a l r e a d y  knew t h a t  
s a f e  w a t e r  shou ld  have h i g h e r  p r i o r i t y .  In t h e  absence  o f  
conv inc ing  economic ev idence  t h e  h a r d - l i n e r s ,  e x e m p l i f i e d  
m o s t  s t r o n g l y  i n  t h e  development banks ,  looked t o  a b i l i t y  
and w i l l i n g n e s s  t o  pay as t h e  c r i t e r i a  f o r  i nves tmen t .  
Few inves tmen t s  were made, and t h e  number o f  peop le  classi- 
f i e d  by t h e  World Hea l th  Organ iza t i on  a s  "wi thou t  r e a s o n a b l e  
a c c e s s  t o  a s a f e  and adequa t e  supp ly  o f  wa te r " ,  c l imbed 
s t e a d i l y  h i g h e r .  

R e n  t h e  change came, it stemmed n o t  from t h e  more 
t e c h n i c a l  economic arguments about  b e n e f i t s  and p r o d u c t i v i t y ,  
b u t  from a more b a s i c  r e - t h i n k i n g  abou t  t h e  purposes  of  
development that haii more to . c b  ~ d t k  wralf; si& plities than 



w i t h  economics. I n  t h e  late 1 9 6 0 ' s  concern  abou t  t h e  q u a l i t y  
of  l i f e  began t o  e r o d e  p reoccupa t ion  w i t h  g r o s s  n a t i o n a l  p ro-  
duce. I n  deve lop ing  c o u n t r i e s  p e o p l e  began t o  q u e s t i o n  t h e  
purpose  of s t r u g g l i n g  hard  t o  i n c r e a s e  t h e  n a t i o n a l  p roduc t  
i f  l a r g e  segments o f  t h e  p o p u l a t i o n  remained l a r g e l y  u n a f f e c t e d  
and s a w  no b e n e f i t  from t h e  development e f f o r t .  Encouraged by 
changes  o f  a t t i t u d e  and p o l i c y  i n  t h e  development banks ,  
deve lop ing  c o u n t r y  governments no l o n g e r  found t h e  i d e a  satis- 
f a c t o r y  t h a t  t h e  b e n e f i t s  o f  i nves tmen t  i n  d i r e c t l y  p r o d u c t i v e  
inves tment  would e v e n t u a l l y  " t r i c k e  down" t o  t h e  p o o r e s t  
and most  i n a c c e s s i b l e  o f  t h e i r  p o p u l a t i o n s .  The i d e a  began 
t o  be promoted t h a t  development shou ld  b e  f o r  a l l  t h e  peop le ,  
and t h a t  some programs should  be  d i r e c t e d  s p e c i f i c a l l y  towards  
t h e  p o o r e r  r e g i o n s  o f  t h e  c o u n t r y  and segments o f  t h e  popula-  
t i o n ,  s o  t h a t  a l l  should  r e c e i v e  some e a r l y  be r , e f i t  of 
developinent and the reby  be  drawn more a c t i v e l y  i n t o  t h e  pro- 
c e s s  o f  s o c i a l  and economic change and modern iza t ion .  

I n  l i g h t  o f  t h i s  new f e e l i n g ,  r u r a l  w a t e r  supp ly  
and s a n i t a t i o n  r o s e  d r a m a t i c a l l y  from t h e  s t a t u s  o f  a 
n e g l e c t e d  C i n d e r e l l a  o f  programs t o  something of  much higher  
v i s i b i l i t y  and p r i o r i t y .  T h i s  new concern w a s  f i r s t  drama- 
t i c a l l y  made e v i d e n t  a t  t h e  U . N .  Conference on Human S a t t l e -  
ments ( H a b i t a t )  h e l d  i n  Vancouver i n  June 1976. A recommenda- 
t i o n  adopted  i n  Vancouver s t a t e s  t h a t :  

( a )  I n  t h e  l e s s  developed c o u n f r i e s ,  n e a r l v  two- 
t h i r d s  o f  t h e  p o p u l a t i o n  do n o t  have r e a s o n a b l e  
a c c e s s  to s a f e  and ample w a t e r  supp ly ,  and even 
a g r e a t e r  p r o p o r t i o n  l a c k  t h e  means f o r  h y g i e n i c  
was t e  d i s p o s a l .  

( b )  SAFE WATER SUPPLY AND H Y G I E N I C  WASTE DISPOSAL 
SHOULD RECEIVE PRIORITY WITH A VIEW TO ACHIEVING 
MEASUwJ3LE QUALITATIVE AND QUANTITATIVE TARGETS 
SERVING ALL THE POPULATION BY A CERTAIN DATE; 
TARGETS SHOULD BE ESTABLISHED BY ALL NATIONS 
AND SHOULD BE CONSIDERED BY THE FORTHCOMING 
UNITED NATIONS CONFERENCE ON WATER. 

(c) I n  most c o u n t r i e s  u r g e n t  a c t i o n  i s  n e c e s s a r y  
t o  : 

(i) Adopt programmes w i t h  r e a l i s t i c  s t a n d a r d s  
f o r  q u a l i t y  and q u a n t i t y  t o  p rov ide  w a t e r  
for urban and rura l  areas by 1990 ,  i f  
p o s s i b l e  ; 

(ii) Adopt and a c c e l e r a t e  programmes f o r  t h e  
s a n i t a r y  d i s p o s a l  o f  e x c r e t a  and was te  
w a t e r  i n  urban and r u r a l  a r e a s ;  



Mobi l ize  popu la r  p a r t i c i p a t i o n ,  where 
a p p r o p r i a t e ,  to c o o p c r a t e  w i t h  t h e  
p u b l i c  a u t h o r i t i e s  ia t h e  c o n s t r u c t i o n  
o p e r a t i o n  and maintenance o f  i n f r a s t r u c t u r e ;  

P l a n  wa te r  s u p p l y  and t h e  s a n i t a r y  d i s -  
p o s a l  of  waste  t o g e t h e r  i n  t h e  framework 
of  n a t i o n a l  r e s o u r c e  p l ann ing ;  

Reduce i n e q u a l i t i e s  i n  s e r v i c e  and a c c e s s  
to  w a t e r  a s  w e l l  a s  over-consumption and 
waste o f  w a t e r  supp ly ;  

Harmonize and c o o r d i n a t e  t h e  i n t e r e s t s  
and e f f o r t s  o f  l o c a l  governments and o t h e r  
p u b l i c  b o d i e s  concerned  th rough  t h e  appro-  
p r i a t e  p l a n n i n g  by t h e  c e n t r a l  government; . 
Promote t h e  e f f i c i e n t  u s e  and r e u s e  o f  
water by r e c y c l i n g ,  d e s a l i n a t i o n  or o t h e r  
means t a k i n g  i n t o  accoun t  t h e  environment  
impac t  ; 

Take measures t o  p r o t e c t  supp ly  s o u r c e s  
from p o l l u t i o n .  

The hopes exp re s sed  i n  t h e  I !Adta t  Reso lu t i on  s u g g e s t  
t h a t  t h e  n a t i o n s  o f  t h e  world  a r e  now yeady and i m p a t i e n t  
f o r  a s u b s t a n t i a l  a c c e l e r a t i o n  i n  t h e  rate a t  w h i c h ' r u r a l  
water s u p p l i e s  and s a n i t a t i o n  f a c i l i t i e s  are be ing  improved 
i n  deve lop ing  c o u n t r i e s .  Th i s  w a s  borne  o u t  a t  t h e  U . N .  
Water Conference (Mar d e l  P l a t a ,  February  1 9 7 7 ) ,  where t h e  
a s p i r a t i o n s  o f  t h e  H a b i t a t  Ros lu t i on  were r e a f f i r m e d  and 
t h e  1980-90 decade w a s  d e s i g n a t e d  t h e  I n t e r n a t i o n a l  Dr ink ing  
Water Decade. 

1 . 2  What t h e  S t a t i s t i c s  Show 

An examina t ion  o f  t h e  World Hea l th  O r g a n i z a t i o n ' s  
s t a t i s t i c s  on w a t e r  supp ly  shows t h a t  r e a l i z a t i o n  o f  t h e  g o a l  
of  s a f e  water f o r  p r a c t i c a l l y  everybody by 1990 may be p o s s i -  
b l e ,  b u t  t h a t  it w i l l  require e f f o r t s  s u b s t a n t i a l l y  above and 
beyond a n y t h i n g  p r e v i o u s l y  a t t emp ted  i n  t h i s  a r e a .  

There  i s  no global s t a t i s t i c s  +rbz to 1941, The 
f i r s t  a t t e m p t  a t  a mmprehens ive  g l o b a l  assessment  o f  r u r a l  
water supp ly  was made i n  1970 (WHO 1972) and a s e r i e s  o f  
r e v i s e d  e s t i m a t e s  f o r  1975 were made i n  t h e  Mid-Decade 
P r o g r e s s  Repor t  (WHO A29/12, 1976) . 



The 1970 s ta t i s t ics  assembled and ana lyzed  by t h e  
World Hea l th  Organ iza t i on  showed t h a t  o n l y  12% o f  t h e  r u r a l  
p o p u l a t i o n  i n  90 deve lop ing  c o u n t r i e s  ( exc lud ing  China)  had 
" r ea sonab le  access t o  s a f e  and adequa te"  s u p p l i e s  cl,? wa t e r .  
The p u b l i c a t i o n  of  t h i s  s t a t i s t i c  and i t s  widespread u s e  i n  
r e p o r t s  and speeches  he lped  to  i n c r e a s e  awareness  o f  t h e  
u n s a n i t a r y  c o n d i t i o n s  i n  r u r a l  areas and t o  a le r t  t h e  i n t e r -  
n a t i o n a l  community t o  t h e  need f o r  s w i f t  a c t i o n .  (WHO 1972) 

I n  l i g h t  of t h e  1970 p i c t u r e ,  t h e  t a r g e t  s e t  f o r  
t h e  Second U.N. Development Decade w a s  a doub l ing  o f  t h e  p e r -  
c e n t a g e  o f  r u r a l  p o p u l a t i o n  w i t h  r e a s o n a b l e  a c c e s s  t o  s a f e  and 
adequa t e  water supp ly  from 12 to  25%. T h i s  e n t a i l e d  t h e  p ro-  
v i s i o n  o f  improved s u p p l i e s  to  an e s t i m a t e d  217 m i l l i o n  r u r a l  
d w e l l e r s  o v e r  t h e  decade  a t  an e s t i m a t e d  c o s t  o f  $2.8 b i l l i o n  
(1970 v a l u e s ) .  These f i g u r e s  sugges t ed  t h a t  t h e  average  
i nves tmen t  o v e r  t h e  decade  should  be  $280 m i l l i o n  a n n u a l l y ,  
compared w i t h  t h e  e s t i m a t e d  l e v e l  o f  e x p e n d i t u r e  i n  1970 of  
$138 m i l l i o n .  To many i t  seemed t h a t  a t  t h e s e  p r i c e s  t h e  
g o a l  of  doub l ing  t h e  p e r c e n t a g e  o f  people  s u p p l i e d  was 
u n a t t a i n a b l e  by 1980. It was a l s o  p o i n t e d  o u t  t h a t  even i f  
t h e  t a r g e t  w a s  t o  be  r eached ,  t h e  a b s o l u t e  number remaining 
w i t h o u t  improved s u p p l i e s  would be l a r g e r  a t  t h e  end of t h e  
decade t h a n  a t  t h e  beg inn ing ,  due t o  r u r a l  p o p u l a t i o n  growth.  
I f  p r o j e c t e d  to t h e  end o f  t h e  c e n t u r y  t h e  t a r g e t  r a t e  o f  
p r o g r e s s  f o r  1970-80 would s t i l l  l e a v e  50% o f  t h e  r u r a l  popu- 
l a t i o n  w i t h o u t  b e n e f i t  o f  any improvement ( s ee  F igu re  1 on 
fo l l owing  p a g e ) .  C l e a r l y  a  h i g h e r  l e v e l  of  a s p i r a t i o n  i s  
wide ly  s h a r e d  among t h e  n a t i o n s ,  and major e f f o r t s  a r e  needed 
t o  improve p r e s e n t  performance and f  utizre p r o s p e c t s .  

TABLE I. Programme for rural water supply in 90 developing countries 
1970-1980 (population in millions) 

1970 Increase 
Type of 1970 1980 1970-1980 

0, 

supply No. % No. /o No. % 

Access to 
safe water 140 

Without 
access to 
safe supply 1026 

Total 
popular ion 1166 

Source: World Health Organization, Twenty-Fifth Health Assembly. 
Community Water Supply Programme. Progress Report of the 

Director-General. Document A 25/29 Geneva. April 1972. 
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Figure  1. Linea r  e x t r a p o l a t i o n s  of r u r a l  popu la t ions  w i t h  ' reasonable  
a c c e s s  t o  s a f e  water' based on 1961-70 performance, 1970-80 
programme, 1970-75 performance and 1975-80 t a r g e t  r a t e .  



S i n c e  t h e  p u b l i c a t i o n  o f  t h e  1970 e s t i m a t e s  and 
t h e  a d o p t i c a  o f  t h e  1980 t a r g e t  o f  258, a major  new e f f o r t  
h a s  begun to  t a k e  shape.  T h i s  cou ld  be  d e t e c t e d  f i r s t  i n  
t h e  i n c r e a s e d  i n t e r e s t  and d e t e r m i n a t i o n  being shown i n  t h e  
n a t i o n a l  governments o f  t h e  deve lop ing  c o u n t r i e s  themse lves .  
Many governments have moved s i n c e  1972 to  acco rd  h i g h e r  p r i -  
o r i t y  t o  r u r a l  development i n c l u d i n g  water supp ly  and s a n i t a -  
t i o n  improvements. T h i s  r e s o l v e  a t  t h e  n a t i o n a l  l e v e l  was 
suppor t ed  by i n c r e a s e d  i n t e r e s t  among t h e  i n t e r n a t i o n a l  
a g e n c i e s  and by m u l t i l a t e r a l  and b i l a t e r a l  donor o r g a n i z a t i o n s .  
The l e a d  a g e n c i e s  i n  t h e  U . N .  f ami ly ,  c h i e f l y  t h e  World Hea l th  
O r g a n i z a t i o n ,  UNICEF,  and t h e  U . N .  Development Programme have 
been s t r e n g t h e n i n g  and e n l a r g i n g  t h e i r  a c t i v i t i e s  i n  t h i s  
s x t o r  whenever p o s s i b l e .  The movement cu lmina ted  i n  t h e  
X a b i t a t  R e s o l u t i o n  and t h e  d e c l a r a t i o n  o f  t h e  I n t e r n a t i o n a l  
Dr ink ing  Water Decade 1980-1990 a l r e a d y  mentioned. 

Some e a r l y  encouragement h a s  come i n  t h e  form o f  
t h e  s t a t i s t i c s  r e v e a l e d  i n  t h e  Mid-Decade P r o g r e s s  Repor t  
p r epa red  by t h e  World Hea l th  Organ iza t i on .  T h i s  shows t h a t  
t h e  p r o g r e s s  made to 1975 w a s  i n  e x c e s s  o f  t h e  r a t e  r e q u i r e d  
t o  ach i eve  t h e  1980 t a r g e t  o f  25% (WHO 1976) .  The rlew 
r e g i o n a l  t a r g e t s  adopted by WHO i n  1976 i n d i c a t e  a n e t  g l o b a l  
i n c r e a s e  from 25% t o  36% on a  ' g l o b a l '  b a s i s  (see F i g u r e  1). 
The 1971-75 performance rate ex tended  t o  2000 A.D. would 
r e s u l t  i n  t h e  achievement o f  improved s u p p l i e s  f o r  a lmos t  
70% o f  t h e  r u r a l  p o p u l a t i o n s .  L i n e a r  e x t r a p o l a t i o n  o f  t h e  
1975-80 t a r g e t  r a t e  would, i f  c a r r i e d  o u t  i n  p r a c t i c e ,  a c h i e v e  
improved s u p p l i e s  f o r  95% by t h e  end o f  t h e  cen tu ry .  

The r a t e  o f  p r o g r e s s  ha s  v a r i e d  c o n s i d e r a b l y  among 
t h e  r e g i o n a l  g roup ings  o f  c o u n t r i e s  used i n  WHO s t a t i s t i c s  
(F igu re  2 ) .  The r a t e  o f  achievement ha s  been good i n  A f r i c a  
and t h e  Western P a c i f i c  Regions and bo th  a r e  expec ted  to  r e a c h  
a  new t a r g e t  o f  35% by 1980. Improvement h a s  been s u r p r i s i n g l y  
slower i n  t h e  Americas, and it w i l l  be d i f f i c u l t  now f o r  t h e  
L a t i n  American c o u n t r i e s  t o  ach i eve  t h e  ' San t i ago  g o a l '  - 1/ of  
50% by 1980 w i t h o u t  g r e a t l y  expanded e f f o r t s .  

Viewed on a  world  s c a l e ,  t h e  mass o f  t h e  problem l i e s  
i n  Sou theas t  Asia  (F igu re  3 ) .  Approximately 62% of  t h e  world 
p o p u l a t i o n  remaining w i t h o u t  improved s u p p l i e s  i n  1975 i s  to 
be found i n  t h a t  r eg ion  - o v e r  37% i n  I n d i a  a l o n e .  

1/ Goal o f  50% of r u r a l  popu la t i on  was set a t  t h e  con fe rence  - 
of  M i n i s t e r s  o f  Hea l th  o f  t h e  Americas 111 S a n t i a g o ,  C h i l e  
2-9 October 1972. 



Figure  2. Progress  by r eg ions  1970-75 and r e v i s e d  

- -- . - 
1980 t a r g e t s  

Source: WHO Community Supply and Wastewater D i sposa l ,  
Med-Decade Progress  Report A29112 Rev. 1 Geneva 1976. 



Countries reporting: 

EASTERN MEDITERRANEAN: 
Afghanistan 
Bahrain 
Cyprus 
Ethiopia 
l ran 
l raq 
Kuwait 
Libyan Arab Republic 
Oman 
Pakistan 
Qatar 
Saudi Arabia 
Somalia 
Sudan 

AFRICA: AMERICAS: 
Benin Argentina 
Guinea Barbados 
Ghana Bolivia 
Kenya Chile 
Madagascar Colombia 
Mauritius Costa Rica 
Niger Dominican Republic 
Rwanda Ecuador 
Swaziland El Salvador 
Togo Guatemala 
Uganda Guyana 
United Republic o f  Hait i  

Tanzania Honduras 
Upper Vol ta Mexico 
Zaire Nicaragua 
Zambia Panama 

Paraguay 
Peru 

WESTERN 
PACIFIC: 

Fi j i  
Lao People's 

Democratic 
Republic 

Malaysia 
Papua New Guinea 
Philippines 
Republic o f  Korea 
Singapore 
Tonga 
Western Samoa 

Uruguay 

EUROPE: 
Algeria 
Turkey 

Figure  3. Regional d i s t r i b u t i o n  of r u r a l  poup la t ions  wi thout  rcnsonable  
a c c e s s  t o  s a f e  water.  1975. (67 c o u n t r i e s  r e p o r t i n g )  

Source: WHO Community Supply and Wastewater Disposa l  Med-Decade 
P rogres s  r e p o r t  A / 2 9 / 1 2  Rev. 1, Geneva 1976. 
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1.3 Some Cavea ts  

The g l o b a l  r a t e  o f  expans ion  o f  t h e  improvement 
e f f o r t  h a s  been better t h a n  e x ~ e c t e d ,  b u t  t h e  magnitude o f  
t h e  problem i n  S o u t h e a s t  A s i a  is  c a u s e  f o r  concern .  I f  t h e  
s i t u a t i o n  i n  t h a t  r e g i o n  c o u l d  be s u b s t a n t i a l l y  improved, 
the  world  p i c t ~ i r e  would a l s o  look  r a d i c a l l y  d i f f e r e n t .  From 
an i n t e r n a t i o n a l  p e r s p e c t i v e ,  it a p p e a r s  t h a t  e x t e r n a l  a s s i s -  
t a n c e  shou ld  be c o n c e n t r a t e d  where t h e  l a r g e  mass o f  t h e  pro- 
blem l ies.  

The r e l a t i v e l y  s l o w  2 r o g r e s s  o f  t h e  L a t i n  American 
c o u n t r i e s  is a l s o  somewhat a la rming ,  s i n c e  t h o s e  c o u n t r i e s  
have a lways  been r ega rded  as t h e  l e a d e r s  i n  t h e  deve lop ing  
world a s  f a r  as water s u p p l y  and s a n i t a t i o n  is concerned.  I t  
now a p p e a r s  p o s s i b l e  t h a t  A f r i c a  cou ld  have caugh t  up, o r  even 
be i n  a b e t t e r  p o s i t i o n  by 1980. The Mid-Decade P r o g r e s s  
Repor t  s u g g e s t s - t h a t  t h e  r e l a t i v e l y  s lower  performance o f  t h e  
L a t i n  American c o u n t r i e s  i n  t h e  r u r a l  s e c t o r  i s  due to  t h e  
a l l o c a t i o n  o f  i n s u f f i c i e n t  r e s o u r c e s .  A f a c t o r  t h a t  might  l i e  
behind t h i s  is  t h a t  much o f  t h e  r u r a l  s e t t l e m e n t s  i n  L a t i n  
America s t i l l  w i t h o u t  adequa te  water s u p p l i e s  is i n  d i s p e r s e d  
o r  s c a t t e r e d  f a r m s t e a d s ,  o r  o n l y  semi-concen t ra ted  p o p u l a t i o n s .  
A f t e r  t h e  more c o n c e n t r a t e d  r u r a l  s e t t l e m e n t s  have been 
s u p p l i e d ,  it becomes i n c r e a s i n g l y  expens ive  t o  r e a c h  and supp ly  
t h e  more d i s p e r s e d  s e t t l e m e n t s  (P ineo  and Donaldson 1976*) .  
The phenomenon o f  a d e c l i n i n g  r a t e  o f  p r o g r e s s  once more 
accessible r u r a l  communit ies have been reached  might  a l s o  o c c u r  
i n  o t h e r  r e g i o n s .  It i s  w e l l  known t h a t  t h e  l a r g e r  communit ies,  
t h o s e  n e a r e r  t o  major c i t ies ,  and t h o s e  more wea l thy  and w i t h  
more i n f l u e n c e ,  t e n d  t o  be reached f i r s t .  The a c c e l e r a t i n g  
r a t e  o f  improvement sugges t ed  by F i g u r e  1 shou ld  n o t  l e a d  to  
q u i c k  optimism. The g r e a t e r  costs of  r e a c h i n g  poo re r  and more 
remote r u r a l  peop le ,  may come i n t o  o p e r a t i o n  soone r  r a t h e r  
t h a n  later .  

There  are more r e a s o n s  f o r  c a u t i o n .  The r e l i a b i l i t y  
o f  t h e  d a t a  c o l l e c t e d  i n  t h e  WHO q u e s t i o n n a i r e  s u r v e y s  can  v a r y  
c o n s i d e r a b l y .  The Mid-Decade P r o g r e s s  Repor t  s tates,  "The 
d a t a  o b t a i n e d  from t h i s  su rvey  should  be  c o n s i d e r e d  a s  o r d e r  
o f  magnitude estimates on ly . "  The d a t a  are a l s o  l i a b l e  to  two 
s o r t s  o f  s y s t e m a t i c  error. F i r s t ,  t h e  number o f  people  w i t h  
improved s u p p l i e s  may be  ~ v e r  e s t i m a t e d  b e m e  a errs1 - -- 

programme may assume t h a t  cnce  an  improvement h a s  been prov ided  
it c o n t i n u e s  i n d e f i n i t e l y  to be a v a i l a b l e .  Exper ience  s u g g e s t s  
t h a t  t h i s  assumption canno t  s a f e l y  be  made. 

*All  c i t a t i o n s  are found i n  t h e  Bib l iography ,  page 39. 



Second, and t o  some e x t e n t  compensgting f o r  t h e  
f i r s t  s o u r c e  o f  error,  it is sometimes assumed t h a t  u n l e s s  
a v i l l a g e  h a s  been s u p p l i e d  w i t h  a water supp ly  improvement 
th rough  a n a t i o n a l  programme, no improvement h a s  o c c u r r e d ,  
and t h a t  by d e f i n i t i o n  t h e  w a t e r  used  must be  u n s a f e ,  inade-  
q u a t e  i n  q u a n t i t y  o r  n o t  a c c e s s i b l e .  T h i s  n e g l e c t s  the 
e f f o r t s  t h a t  are s o m e t i r e s  made by communities to  h e l p  them- 
s e l v e s ,  o r  t h e  a s s i s t a n c e  t h a t  t h e y  may recei-de f r ~ m  non- 
governmental  bod ie s .  

I t  would be  c h e e r i n g  to  s a y  t h a t  t h e s e  t w o  s o u r c e s  
o f  error i n  t h e  s t a t i s t i c s  c a n c e l  e a c h  o t h e r  o u t .  They 
p robab ly  do  n o t ,  and t h e  l i k e l i h o o d  i s  t h a t  t h e  s t a t i s t i c s  
s u g g e s t  t h a t  t h e  s i t u a t i o n  i s  i n  f a c t  better than  it is.  
There are a d d i t i o n a l  r e a s o n s  f o r  concern:  

--Even where improved w a t e r  s u p p l i e s  are t e c h n i c a l l y  
sound,  and adequa te  p r o v i s i o n  i s  made f o r  p r o p e r  
o p e r a t i o n  and maintenance,  i t  does  n o t  f o l l o w  t h a t  
t h e  number d e s i g n a t e d  t o  be  s e r v e d  w i l l  be an a c c u r a t e  
r e f l e c t i o n  of  what happens.  I f  t h e  improvement i s  
s u c c e s s f u l  w i t h  t h e  l o c a l  p o p u l a t i o n ,  many more people  
Kay be  drawn to a new s o u r c e  o f  water t h a n  a n t i c i p a t e d .  
T h i s  can  r e s u l t  i n  l ong  queues  f o r  w a t e r  and can  i n t e r -  -. 
f e r e  w i t h  t h e  p r o p e r  f u n c t i o n i n g  o f  t h e  system. More 
peop le  may be  s u p p l i e d  t h a n  a n t i c i p & t e d ,  b u t  t h e  
adequacy of t h e  supp ly  and e v e n t u a l l y  i t s  s a f e t y  may 
be  jeopard ized .  

--Where w e l l s  are c o n s t r u c t e d  a t  wide ly  s c a t t e r e d  p o i n t s ,  
people  may be drawn from g r e a t  d i s t a n c e s  t o  f e t c h  wa te r .  
T h i s  can  r e s u l t  i n  e x c e s s i v e l y  heavy use  i n  t i m e s  o f  
d rought  o r  d ry  s ea son ,  and l i t t l e  o r  no u se  when water 
is  more abundant ly  a v a i l a b l e  i n  more conven ien t  b u t  
u n p r o t e c t e d  s o u r c e s  such a s  s u r f a c e  s t r eams  or ponds. 

--Where new o r  improved r u r a l  water s u p p l i e s  a r e  p r o p e r l y  
main ta ined  and o p e r a t e d  and a r e  w e l l  used by t h e  l o c a l  
p o p u l a t i o n ,  t h e  s i t u a t i o n  may s t i l l  f a l l  s h o r t  o f  t h e  
i d e a l .  Of ten  w a t e r  h a s  t o  be  c a r r i e d  by b u c k e t ,  kero- 
s ene  can o r  t r a d i t i o n a l  c l a y  p o t  t o  th,e p l a c e  o f  resi- 
dence.  Contaminat ion can  o c c u r  i n  t r a n s p o r t  o r  i n  t h e  
home, and t h u s  o f f s e t  t h e  h e a l t h  b e n e f i t s  g a i n e d  from 
h igh  q u a l i t y  supply  a t  t h e  sou rce .  Such h e a l t h  b e n e f i t s  
can a l s o  be diminished-ments i n  w a t e r  supp ly  

- 

a r e  n o t  accompanied by s imu l t aneous  improvements i n  
s a n i t a t i o n ,  e s p e c i a l l y  i n  t r a d i t i o n a l  p r a c t i c e s  of 
e x c r e t a  d i s p o s a l .  



--It has  been wide ly  observed  t h a t  r u r a l  p o p u l a t i o n s  do 
n o t  n e c e s s a r i l y  make u s e  o f  improved s o u r c e s  o f  water. 
They may be  t o o  f a r  away i n  t h e  wet  season  r e l a t i v e  
t o  o t h e r  s e a s o n a l  sou rces .  They may n o t  s e e m  wor th  
t h e  e f f o r t  o f  maintenance i nvo lved  and t h e y  may n o t  
appear  t o  o f f e r  s i g n i f i c a n t  advantages  ove r  t r a d i t i o n a l  
s o u r c e s  o f  supp ly ,  The r e a s o n s  f o r  t h e  f a i l u r e  o f  
r u r a l  w a t e r  supp ly  schemes a r e  l e g i o n .  Rura l  popula-  
t i o n s  may o b j e c t  t o  t h e  taste o f  ground w a t e r ,  t h e y  
may d i s l i k e  c h l o r i n a t i o n ,  or t h e y  may s imply n o t  wish  
t o  a v a i l  themse lves  of  a s o u r c e  f o r  a v a r i e t y  o f  o t h e r  
r e a s o n s  such  as c o n t a c t  w i t h  ne ighbours  whom t h e y  pre-  
f e r  t o  avo id .  

--These c a v e a t s  20 n o t  a p p l y  w i t h  e q u a l  f o r c e  on a l l  
s i t u a t i o n s .  There  i s  a  wide d i v e r s i t y  o f  r e sponse  
from p l a c e  t o  p l a c e .  S e t t l e m e n t  t y p e ,  w e a l t h ,  
a c c e s s i b i l i t y ,  community o r g a n i z a t i o n s ,  and w a t e r  a v a i l -  
a b i l i t y  a l l  a f f e c t e d  t h e  p l a n n i n g  f o r  r u a l  water 
supp ly  p r o j e c t s .  A d i s c u s s i o n  o f  problems and a 
typology  o f  s i t u a t i o n s  encoun te red  i n  r u r a l  water 
supp ly  p r o j e c t s  are d i s c u s s e d  i n  Appendix A. 

- - F i n a l l y ,  even a t  t h e  most o p t i m i s t i c  l e v e l s  it i s  
c l e a r  t h a t  t h e r e  are s t i l l  on t h e  o r d e r  o f  one b i l l i o n  
people  l i v i n g  i n  r u r a l  areas o f  deve lop ing  c o u n t r i e s  
t oday  who are fo rced  t o  r e l y  on unsa fe  s o u r c e s  o f  water, 
o r  who must spend hours  o f  t i m e  and much e f f o r t  i n  
o b t a i n i n g  s a f e  w a t e r  f o r  t h e i r  d a i l y  needs .  To r educe  
t h i s  number (which i s  c o n s t a n t l y  growing by n a t u r a l  
i n c r e a s e )  t o  p r a c t i c a l l y  z e r o  a t  t h e  end o f  t h e  c e n t u r y  
w i l l  r e q u i r e  a Herculean e f f o r t .  

Thus, t h e r e  are grounds f o r  optimism b u t  n o t  complacency. 

1 . 4  The Role o f  A I D  o r  ' J u s t  What A r e  W e  G e t t i n g  I n t o ? '  

The U.S. Agency f o r  I n t e r n a t i o n a l  Development s t a n d s  a t  
t h e  t h r e s h o l d  o f  major expans ion  i n  i t s  programme o f  a s s i s t a n c e  
for improvements i n  r u r a l  wa te r  supp ly  and s a n i t a t i o n .  From 
t h e  p r e s e n t  l e v e l  o f  approx imate ly  $50 m i l l i o n  a n n u a l l y ,  t h e r e  
is c o n s i d e r a t i o n  t h a t  t h e  a v a i l a b l e  funds  w i l l  r i s e  t o  a l e v e l  
on t h e  o r d e r  o f  $250  m i l l i o n  a n n u a l l y  d u r i n g  t h e  e a r l y  y e a r s  - 
*-me ~9330-199U cT~cade. SIX% an '1niTease wdu16 r e p r e s e n t  a  
major Uni ted S t a t e s  commitment t3 t h e  p l a n  f o r  an I n t e r n a t i o n a l  
Dr ink ing  Water Decade. 



Is t h e  U.N.  p l a n ,  and p a r t i c u l a r l y  t h e  U.S. commitment 
to  it ,  w e l l  conce ived  and what are t h e  p o s s i b l e  dange r s  i n  
i t ?  The economic and mora l  arguments f o r  a t t e m p t i n g  to  e n s u r e  
t h a t  a l l  ( o r  a lmos t  a l l )  t h e  w o r l d ' s  p o p u l a t i o n  h a s  r e a s o n a b l e  
a c c e s s  t o  a s a f e  and adequa t e  supp ly  of  d r i n k i n g  water by 1990 
have been made many t i m e s  and need n o t  be s e p a r a t e d  h e r e .  
There is ,  however, a  major cause  f o r  concern.  Exper ience w i t h  
r u r a l  water supply  and s a n i t a t i o n  schemes d u r i n g  t h e  p a s t  two 
decades  h a s  been a t  b e s t  mixed and a t  times downright  d i s -  
courag ing .  Enough is known t h a t  we  can be s a f e  i n  t h e  a s s e r -  
t i o n  t h a t  r u r a l  w a t e r  supp ly  and s a n i t a t i o n  schemes are much 
more complex and d i f f i c u l t  t o  c a r r y  o f f  s u c c e s s f u l l y  t h a n  i t  
f i r s t  a p p e a r s .  A major  cause  f o r  concern i s  t h a t  p r o j e c t s  
o f t e n  do n o t  remain v i a b l e  a t  t h e  l o c a l  l e v e l .  Too f r e q u e n t l y  
t h e y  f a l l  i n t o  d i s r e p a i r  o r  a r e  abandoned. I t  h a s  been r e c e n t l y  
c la imed ,  f o r  e x m p l e ,  t h a t  "from 35% - 50% o f  t h e  w a t e r  t a p s  
i n  r u r a l  areas a r e  o u t  o f  o r d e r  3 to  5 y e a r s  a f t e r  t h e i r  con- 
s t r u c t i o n "  (Imboden 1977) .  The accuracy  o f  t h i s  and similar 
estimates cannot  be  a s s u r e d ,  b u t  it  is  symptomatic of a wide- 
s p r e a d  and genuine  concern based  upon e x p e r i e n c e  i n  many 
c o u n t r i e s .  

The t e c h n o l o g i c a l  r equ i r emen t s  a r e  d e c e p t i v e l y  s imple .  
You pump wa te r  from a tube  w e l l  o r  from a  s u r f a c e  s o u r c e ,  such  
a s  a s t r e a m  o r  l a k e ;  you p rov ide  a  minimum o f  t r e a t m e n t  
( f i l t r a t i o n  and c h l o r i n a t i o n )  i f  n e c e s s a r y  and a p p r o p r i a t e ;  
and you pump t h e  water o r  f e e d  by t h e  g rav i ty - f l ow  th rough  
a  d i s t r i b u t i o n  network o f  p i p e s  to  t h e  people  who need it. 
The consumers o b t a i n  t h e  water from a  t a p  i n  t h e i r  house o r  
compound or i f  a  lower l e v e l  o f  s e r v i c e  is  prov ided  i n i t i a l l y ,  
from p u b l i c  s t a n d p o s t s .  Nothing c o u l d  be s i m p l e r  and c e r -  
t a i n l y  no i n s u p e r a b l e  problems a r i s e .  In  t i m e  o f  war i t  has  
l o n g  been p o s s i b l e  t o  move l a r g e  armies of  men from c o u n t r y  
t o  c o u n t r y  and c o n t i n e n t  t o  c o n t i n e n t ,  b u i l d i n g  t h e i r  own w a t e r  
supp ly  sys tems a s  t h e y  go. Why i s  i t  t h e n ,  t h a t  t h e r e  remain 
today o v e r  a b i l l i o n  r u r a l  peop le  w i thou t  a c c e s s  t o  s a f e  and 
adequa te  s u p p l i e s  of d r i n k i n g  water?. 

Like  p o l l u t i o n ,  t h e  d r i n k i n g  wate r  problem i s  a  p roduc t  
of  t h e  r a p i d  t r a n s f o r m a t i o n s  o f  t h e  l a s t  c e n t u r y .  C l e a r l y ,  
eve ry  human s e t t l e m e n t  had a c c e s s  to  a wa te r  supp ly .  People  
canno t  s u r v i v e  long  w i t h o u t  water. And s o  t oday  everyone 
has  water. Growth of  p o p u l a t i o n ,  g r e a t e r  p r e s s u r e  o f  people  

- on the land now; means t h a t  suppl ies  that were once dequate  
w i l l  no l onge r  s e r v e .  The s imple  and t r a d i t i c n a l  ways of  
o b t a i n i n g  water, for example t h e  v i l l a g e  hand-dug w e l l  from 
which water i s  drawn i n  a bucke t  hau led  up by hand o r  w i t h  
t h e  h e l p  o f  a  s imple  winch,  a r e  no l onge r  adequa te  i n  q u a n t i t y  



o f  supply ,  and wi th  p r e s s u r e  o f  heavy use  i n  crowded a r e a s  
are l i k e l y  t o  become contaminated w i t h  f e c a l  m a t t e r  and 
hence w i t h  b a c t e r i a l  d i s e a s e .  The same i s  t r u e  of  streams, 
s p r i n g s  and o t h e r  s u r f a c e . s u p p l i e s .  Moreover, g r e a t e r  
popu la t ion  p r e s s u r e  means t h a t  i n  some p l a c e s ,  e s p e c i a l l y  
a r i d  o r  semi-ar id  l ands  o r  t h o s e  r eg ions  wi th  a  pronouncsd 
seasona l  concen t ra t ion  of  r a i n f a l l  and a  d ry  p e r i o d ,  wa te r  
i s  l i k e l y  t o  be p h y s i c a l l y  i n  s n o r t  supply a t  some t i m e s  
o f  t h e  y e a r  or  i n  p a r t i c u l a r l y  d r y  yea r s .  

I t  i s  t r u e  t o  say  t h e r e f o r e ,  t h a t  by any s t a n d a r d s  t h e  
d r i n k i n g  water problem h a s  l a r g e l y  been a c r e a t i o n  o f  t h e  
e a r l y  phases  o f  t h e  development p r o c e s s ,  and t h a t  i n  many 
reg ions  t h e r e  h a s  been a d e c l i n e  i n  t h e  d r i n k i n g  water supply 
e i t h e r  i n  quantity, q u a l i t y  o r  a c c e s s i b i l i t y ,  o r  a l l  t h r e e ,  
over  t h e  p a s t  s e v e r a l  decades.  

The cha l l enge  t o  i n t e r n a t i o n a l  development a i d  i s  t o  
r e c t i f y  and r e v e r s e  t h i s  t r e n d ,  and a s  w e  have s t a t e d ,  t h e  
b a s i c  technology r equ i red  t o  do t h i s  i s  a v a i l a b l e  and i s  r e a l l y  
q u i t e  s imple .  During t h e  p a s t  25 y e a r s  t h e r e  h a s  been a  
s t eady  growth o f  n a t i o n a l  water supply  programs i n  t h e  
developing c o u n t r i e s .  A f t e r  zn i n i t i a l  focus  on t h e  major 
urban a r e a s ,  t h e  n a t i o n a l  programs have i n c r e a s i n g l y  been 
en larged  t o  encompass t h e  r u r a l  water supply problem i n  
t h e i r  a r e a  of  r e s p o n s i b i l i t y .  Th i s  t r e n d  has  been encouraged 
and suppor ted  by t h e  U.N.  o r g a n i z a t i o n s  involved (i .e.  WHO, 
UNICEF and o t h e r s )  and supported f i n a n c i a l l y  by U.S. AID and 
a wider group o f  a i d  agenc ie s  and donor o r g a n i z a t i o n s ,  
governmental a s  w e l l  a s  non-governmental. 

A s  a major  new g l o b a l  e f f o r t  t a k e s  shape ,  it i s  impor tan t  
t o  t a k e  s t o c k  o f  what i s  known and n o t  known, 2nd t o  t h i n k  
c r i t i c a l l y  about  t h e  p o l i c y  d i r e c t i o n s  t o  be followed. S t a r t -  
i ng  o u t  o n  t h e  wrong f o o t  could l e a d  t o  a  massive misa l loca -  
t i o n  o f  funds.  The s p e c t r e  t h a t  i n e v i t a b l y  haunts  any new 
major and ambi t ious  t h r u s t  i n  r u r a l  water supply,  i s  t h a t  a 
decade hence t h e r e  w i l l  be a  l o t  more pumps and p i p e s  i n  t h e  
v i l l a g e s  of  t h e  t h i r d  world,  and t h a t  too  many o f  them w i l l  
be seen t o  be n o t  working a t  a l l ,  o r  performing f a r  s h o r t  of 
t h e i r  designed c a p a c i t y .  It i s  a s  a c o n t r i b u t i o n  t o  t h e  
development o f  unders tanding t h a t  can prevent  such a  ca l ami ty  
from o c c u r r i n g  t h a t  t h e  r e s t  i f  t h i s  r e p o r t  i s  addressed.  



I 

2. EVALUATION STUDIES 

When embarking upon a major  e x p e r i e n c e ,  it i s  t h e  beg in-  
n ing  o f  wisdom t o  e v a l u a t e  c r i t i c a l l y  what  h a s  gone b e f o r e .  

U n t i l  r e c e n t l y ,  e v a l u a t i o n  s t u d i e s  have been o f  t w o  main 
t y p e s .  The most p o p u l a r  are t h e  "windsh ie ld"  su rveys  i n  which 
a series of s h o r t - d u r a t i o n  v i s i t s  are made to  a number o f  pro-  
jects by a s m a l l  " e v a l u a t i o n "  t e a m  o r  a n  i n d i v i d u a l .  T h i s  
approach has  y i e l d e d  a l o t  o f  i n f o r m a t i o n  o f  an  u n s t r u c t u r e d  
and nonconparable  sor t .  It is good f o r  forming impres s ions  
( e s p e c i a l l y  f o r  t h o s e  engaged i n  t h e  s u r v e y s )  b u t  it h a r d l y  

p r o v i d e s  a b a s i s  f o r  c o n s i d e r e d  a c t i o n .  

I n  t h e  o t h e r  t y p e  o f  s t u d y ,  " e v a l u a t i o n "  i s  equa t ed  w i t h  
" impact" .  I n  t h e  c a s e  o f  water, t h e  i n t e n t  o f  m o s t  impact  
s t u d i e s  i s  t o  show t h a t  t h e  supp ly  a s  l e d  t o  a b e n e f i c i a l  
impac t  upon h e a l t h .  A number o f  such  s t u d i e s  have been 
d e s c r i b e d  i n  a World Bank Report  (Saunders  and Warford 1 9 7 6 ) .  
I n  g e n e r a l  t h e y  s u g g e s t  t h a t  t h e  d i r e c t  h e a l t h  b e n e f i t s  t o  
be ga ined  depend on a wide ran5e  of impac t s  and t h a t  w a t e r  
supp ly  improvement i f  c a r r i e d  o u t  by i t s e l f  i s  n o t  s u f f i c e n t  
Lo p rov ide  s u b s t a n t i a l  heaith b ~ n e f i t .  F u r t h e r ,  h e a l t h  bene- 
f i t s ,  when t h e y  do a c c u r ,  a re  pat n e c e s s a r i l y  t r a n s l a t e d  i n t o  
economic b e n e f i t s  o f  a p roduc t ive  ~ o r t .  

A rash o f  new e v a l u a t i o n  s t u d i e s  i s  now be ing  launched i n  
a n t i c i p a t i o n  o f  t h e  I n t e r n a t i o n d  Dr ink ing  Water Decade. These 
i n c l u u e  s t u d i e s  by a number o f  i n t e r n a t i o n a l  o r g a n i z a t i o n s  
(OECD, UNICEF-WHO, IBRD,  and I n t e r n a t i o n a l  Research C e n t e r ,  
as w e l l  as by b i l a t e r a l  a i d  agenc i e s .  I n  a d d i t i o n  t o  U.S. A I D  
p l a n s  i n  t h i s  a r e a ,  e v a l u a t i o n  s t u d i e s  a r e  a l s o  be ing  c a r r i e d  
o u t  by t h e  Canadian I n t e r n a t i o n a l  Development Agency i n  (Ghana) 
and by Swedish SIDA ( i n  Tanzan ia ) .  I t  is l i k e l y  t h a t  o t h e r  
b i l a t e r a l  a i d  a g e n c i e s  are do ing  o r  t h i n k i n g  of similar s t u d i e s .  

A t  t h e  p r e s e n t  t i m e ,  t h e r e  a p p e a r s  t o  be  no c o o r d i n a t i o n  
between any o f  t h e s e  e v a l u a t i o n  e f f o r t s  and no p l a n s  t o  i n t e -  
g r a t e  t h e i r  s e p a r a t e  f i n d i n g s .  

The new s t u d i e s  v a r y  markedly i n  t h e i r  methods and aims. 
B r i e f  d e s c r i p t i o n s  f o l l o w  o f  s i x  s t -ud i e s  be ing  c a r r i e d  o u t  by 
* . f i ternat ion21 a g e n c i e s .  



The Development Centre at OECC has adopted a predomi- 
nantly comparative and statistical approach to evaluation. 
In-depth case studies are rejected in favor of collecting 
data from a large number of countries. It is proposed to 
study in this manner a minimtm of thirty water supply pro- 
jects (not yet selected). Data are to be collected at three 
levels: the national policy level (up to 30 countries); the 
project or regional program level (30 projects); and the 
-village level (numerous villages). Data are to be collected 
by means of questionnaires administered at all three levels. 

The questionnaires are designed to obtain comparative 
information on many aspects of water supply development 
including, national organizations, and community participation 
at the village level. The test of success which is specifi- 
cally espoused is the question, 'does the project continue 
to function 3 to 5 years after installation?' 

The OECD proposed study is described in detaii by the 
consultant (Imboden 1977). The organization has carried 

- out a pilot study in seven African countries. Results are 
reported by Bennell (1978) . 

2.2 UNICEF-WHO (Joint Committee on Health Policy) 

A study for UNICEF-WHO is now nearing completion. This 

- study is intended to evaluate both water supply and sanita- 
tion as a component of primary health care. The two main 
components of the study are a search and synthesis of 

: documentary materials, including published papers and 
materials in agency files, and a series of commissioned 
national case studies in 12 countries. The documentary 
materials are being studied by two consultants (Adolfo 
Mascarenhas and Allison Howell) and the national studies 
have been requested from national governments (and their 
national water supply and sanitation agencies) and paid for 
directly. Reports had been completed for nine countries by 
July 1978. These are Bangladesh, Bolivia, Columbia, Ghana, 
India, Iran, Nepal, the Philippines and Roumania. The 
reports are confidential, and may not be seen by AID consul- 

Preliminary indications are that the report of the study 
will bring to light new information in the area of community 
participation and that its major merit will be to place water 



supply and s a n i t a t i o n  toge ther  i n  t h e  context  of  primary 
h e a l t h  care.  A prel iminary d r a f t  of t h e  r epo r t  i s  c i rcu-  
l a t i n g  p r i v a t e l y  (UNICEF-WHO J o i n t  Committee on Health 
Pol icy ,  1978).  

2 .3  IBRD-1 The Pineo Report 

An I n t e r n a t i o n a l  Bank f o r  Reconstruction and Development 
s tudy was commissioned i n  1976.  A consu l tan t ,  Charles  S. 
Pineo, v i s i t e d  e i g h t  developing coun t r i e s  (Peru, Colombia, 
Dominican Republic, Kenya, Upper Volta,  Korea, Malaysia and 
Bangladesh) f o r  approximately t e n  days each. A s e r i e s  o f  
country r e p o r t s  a r e  ava i l ab l e  ( I B R D  September 1978) ,  and 
each dea l s  with the  following t o ~ i c s :  

i) h i s t o r y  of the  na t i ona l  program 

ii) adminis t ra t ion  of t h e  na t i ona l  program 

iii) community l e v e l  promotion and community p a r t i c i p a t i o n  

i v )  technology and design 

v )  s e l e c t i o n  of communities f o r  p r o j e c t s  

v i )  house connections,  water rates and f inancing 

v i i )  ma te r i a l s ,  equipment and const ruct ion  

v i i i )  opera t ion  and maintenance 

i x )  exc re t a  d i sposa l  

The Pineo study f o r  IBRD is i n  e f f e c t  a  "windshield 
survey" type  described above. It provides up-to-date i n fo r -  
mation on t h e  s t a t u s  of country plans and programs, and 
permits some comparative eva lua t ion  based on f i r s t  hand 
observat ions  of a  s i n g l e  inves tagor .  Evaluations of t h i s  
type r equ i r e  r e l a t i v e l y  l i t t l e  time t o  complete and do lead  
t o  an overview c r i t e r i a  f o r  p r o j e c t  success and f a i l u r e .  

The Pineo r epo r t  covers  s i m i l a r  ground t o  t h a t  proposed 
i n  t h e  OECD s tudy,  and c a r r i e d  o u t  i n  the  UNICEF-WHO s tudy,  
but  is  n o t  so  d e t a i l e d  and does not focus on s a n i t a t i o n  o r  
on primary h e a l t h  care .  I t  i s  p r imar i ly  a water supply 

- - - . - 
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2 . 4  IBRD-2 Approp r i a t e  Technology 

A second World Bank s t u d y  h a s  been conducted d u r i n g  t h e  
p e r i o d  1976-78 to  i n q u i r e  i n t o  and e v a l u a t e  a p p r o p r i a t e  t e ch -  
nology f o r  w a t e r  supp ly  and s a n i t a t i o n  i n  r u r a l  a r e a s  and f o r  
t h e  urban poor .  

Twenty c o u n t r i e s  have been i n c l u d e d  i n  t n e  o v e r a l l  s t u d y  
which h a s  a budge t  o f  $6 m i l l i o n .  They are Japan ,  Taiwan, 
Korea, I ndones i a ,  Ela laysia ,  Vietnam, I n d i a ,  Chica ,  Afghan i s t an ,  
Egypt,  Sudan, Botswana, Ghana, N i g e r i a ,  Tanzania ,  Zambia, 
Colombia, Guatemala, E l  Sa lvado r ,  and Nicaragua.  

A l a r g e  number o f  r e p o r t s  have appeared o r  are i n  
p r e p a r a t i o n .  The outcome o f  t h e  p r o j e c t  w i l l  be books and 
f i e l d  manuals de s igned  t o  a i d  d e c i s i o n  makers i n  deve lop ing  
c o u n t r i e s ,  development a g e n c i e s ,  and c o n s u l t a n t  o r g a n i z a t i o n s  
to  e v a l u a t e  a l t e r n a t i v e  t e c h n o l o g i e s  b o t h  t e c h n i c a l l y  and 
economical ly .  One r e p o r t  a v a i l a b l e  i n  d r a f t  form f o r  
Nicaragua i l l u s t r a t e s  t h e  n a t u r e  o f  t h e s e  e v a l u a t i o n  s t u d i e s  
( I B R D ,  February  1-978) . 

2.5 I n t e r n a t i o n a l  Reference Cen t r e  - E v a l u a t i o n  Handbook 

The LRC (The Hague) i s  sponso r ing  t h e  development o f  
a handbook f o r  e v a l u a t i n g  r u r a l  water supp ly  p r o j e c t s .  A 
d r a f t  h a s  been w r i t t e n  and i s  be ing  reviewed.  I t  h a s  been 
p repa red  by Richard  Feachem of t h e  Ross I n s t i t u t e ,  London. 

The handbook i s  d i v i d e d  i n t o  s e c t i o n s  on  how t o  measure 
and e v a l u a t e  t h e  fo l l owing  components of  w a t e r  schemes: 

-- technology 

- - cos t s  

- - w a t e r  use  

--water q u a l i t y  

--heam problems and h e a l t h  b e n e f i t s  

- - l o c a l  o r g a n i z a t i o n a l  c a p a c i t y  

- - e f f e c t i v e n e s s  o f  educa t ion / ex t ens ion  component 

- - d i s t r i b u t i o n  o f  b e n e f i t s  



--administration - planning, construction, 
operation, maintenance 

--financing - reserve policy and ability to pay 
--economic benefits 

The handbook contains suggestions for field evaluation 
methods and research design. It stresses the importance of 
evaluation in the field and at the village level rather than 
questionnaires designed at national or international levels, 
and taken or sent out from agency headquarters. In this respect 
the approval contrasts sharply with the questionnaire or pro- 
tocol approach described in the OECD study design and used in 
the UNICEF/WKO Joint Project (IRC - Ross Institute 1978 draft). 

2.6 International Reference Centre - Extension and 
Community Participation 

In addition to the Evaluation Handbook, the International 
Reference Centre is in the initial stages of a project to 
develop guidelines for community participation, and intends 
to formulate an action plan for furthering international 
efforts. 

The focus of this' IRC activity is on community partici- 
pation in all aspects of water supply development. (It is 
linked to another IRC project on slow and filtration (IRC- 
WHO 1978.) So far an annotated bibliogra~hy has been pro- 
duced (C. van Wljk-Sijbesma 1978), and other materials are 
in preparation but not yet available for circulation. 

2.7 Trends in Evaluation Studies 

While it is still too early to assess the results of 
the current wave of evaluation studies, some clear trends 
are evident. Much less emphasis is being placed on the 
economic or health benefits of water supply projects. There 

1 - is a strong trend towards the application of the simple 
empirical test - 'does it work?' and towards examining 
reasons Zor,failure. This is being done in a variety of 
ways - questionnaire and protocol methods, quick on-the- 
spot field investigations, and a few in-depth studies. The - - Tatter are very few indeed, however, aria seem €0-be focused 
mainly on technology (IBRD studies), and community participa- 
tion ( I R C ) .  Of these, only the former has been financed and 
carried out. The IRC study is still in a formative stage. 



Othe r  t r e n d s  i n c l u d e  a s t r o n g e r  emphasis  on t h e  " s o f t -  
ware components, e d u c a t i o n ,  manpower t r a i n i n g ,  i n s t i t u t i o n  
b u i l d i n g  and r e l a t i o n s  w i t h  t h e  l o c a l  community. There is 
a growing r e c o g n i t i o n  t h a t  these a r e  i m p o r t a n t  e l emen t s  
w i t h o u t  which t h e  r e s o u r c e s  o f  c a p i t a l  and technology  can  
f a i l .  

. A t  t h e  same t i m e  a s  t h e  approach t o  r u r a l  water s u p p l y  
p r o j e c t s  is broadening  t o  i n c l u d e  more a t t e n t i o n  i n  d e t a i l  
t o  more "sof tware"  components, t h e  l i n k s  to  o t h e r  parts of 
t h e  r u r a l  development p r o c e s s  are a l s o  be ing  newly emphasized 
T h i s  a p p l i e s  p a r t i c u l a r l y  t o  t h e  c l o s e  l i n k  between water 
s u p p l y  and s s n i t a t i o n ,  where i t  i s  h e l d  t h a t  t h e  b e n e f i t s  
o f  water supp ly  p r o j e c t s  w i l l  be  s e v e r e l y  c u r t a i l e d  i f  t h e y  
are n o t  a l s o  l i n k e d  w i t h  s a n i t a t i o n  improvements. Also 
i nvo lved  is a r e c o g n i t i o n  of  t h e  role o f  water supp ly  and 
s a n i t a t i o n  improvements i n  p r imary  h e a l t h  c a r e .  A l l  t h e s e  
e l emen t s  have been r ecogn ized  i n  t h e  p a s t ,  b u t  t h e y  now seem 
t o  b e  d e s e r v i n g  o f  more a t t e n t i o n .  

I t  seems l i k e l y ,  t h e r e f o r e ,  t h a t  as t h e  r e s u l t s  o f  
e v a l u a t i o n  s t u d i e s  are f e d  back i n t o  program and p r o j e c t  
d e s i g n ,  t h e  s o f t w a r e  components w i l l  be g i v e n  an  e x t r a  h o o s t  
and a key c r i t e r i o n  for s u c c e s s  w i l l  be t h e  con t inued  opera -  
t i o n  and maintenance o f  water p r o j e c t s  i n v o l v i n g  the  colla- 
b o r a t i o n  o f  e f f e c t i v e  n a t i o n a l  o r g a n i z a t i o n s ,  and s a t i s f i e d  
and knowledgeable l o c a l  communities. 

MAINTENANCE 

A key to a v o i d i n s  a n  embar rass inq  d i s a s t e r  i n  the 
~ n t e r n a t i o n a l  ~ r i n k i n g  Water Decade i s  maintenance.  A key 
t o  p o l i c y  d i r e c t i o n s ,  t h e r e f o r e ,  is  " so f tware  components", 
because  maintenance is n o t  one b u t  many problems. The 
q u e s t i o n  w e  have t o  a s k  is ,  "Why are systems n o t  ma in t a ined  
p rope r ly?"  The i s s u e  o f  maintenance i s  an  a l l - i m p o r t a n t  and 
o v e r r i d i n g  v a r i a b l e  i n  t h e  s u c c e s s  or f a i l u r e  o f  r u r a l  water 
s u p p l y  schemes. The r e a s o n s  f o r  t h e  f a i l u r e  o f  maintenance 
c a n  be roughly c l a s s i f i e d  i n t o  t h r e e  f a c t o r s  - t h o s e  of 
t echnology ,  e a p a c i t y  and mot iva t i on .  

3.1 Ma in t a inab l e  Technology 
- -  L -. - - -  - - - - - 

If  a s imp le  t echnology  c e a s e s  t o  f u n c t i o n ,  t h e  f i r s t  
and obvious  p l a c e  t o  l ook  is  a t  t h e  t echnology  i tself  and 
t h o s e  d i r e c t l y  r e s p o n s i b l e  f o r  i t s  o p e r a t i o n  and maintenance.  



Are we dealing with a straightforward case of inappropriate 
technology? In the lexicon of the critics of high techno- 
logy, it is often asserted that the industrial nations pro- 
vide assistance to developing countries for the acqusition 
of technologies which are too "high" or com9lex or advanced 
for the context into which they must fit, and that such high 
technology is too sophisticated for the local manpower which 
is insufficiently skilled or trained. This may indeed some- 
times be the case. But the level of technology used in 
rural water supply schemes is inevitably rather simple. The 
idea that the technology is too complex for the simple rural 
folk of developing countries is a myth and a rather uncon- 
vincing myth at that. Broken and inoperative water supply 
schemes are to be seen in environments where village skills 
extend to maintaining and repairing bicycles, transistor 
radio sets, irrigation pumps, ceiling fans, air conditioners, 
and a variety of small industrial machines and tools. Anyone 
who has experienced the phenomenon of "bush mechanics" in 
Nigeria or elsewhere in Africa knows that basic mechanical 
skills are not as absent as is sometimes assumed.* 

* Bush mechanics are myn who have developed a capacity for 
repairing broken down automobiles on the road, where they 
stand, with a minimum of tools or equipment. Often they 
are living at the village level and work in teams substi- 
tuting synchronized muscle power for the work of garage 
equipment. 

It is quite likely khat in a few situations, the water 
supply technology is too complex for local skills or that 
local manpower of sufficient skill is in short supply. 
Certainly improvements, are possible here. Such explanations 
do not carry much general weight or conviction, however, in 
most circumstances, and we must look beyond the technology/ 
manpower dimension. 

3.2 Ca~acitv to Maintain 

The word "capacity" is used here to cover a number of 
shortcomings and deficiencies in national rural water supply 
programmes which results in a reduced capacity or incapacity 
to undertake the maintenance function adequately. No matter 
how straightforward the technology may be, there are certain 
items of manufactured equipment which need spare parts and 



replacements  from t i m e  t o  t i m e .  These must be supp l i ed  
from o u t s i d e  t h e  community, u s u a l l y  be t h e  n a t i o n a l  pro- 
gramme. But v i l l a g e s  a r e  o f t e n  remote and i n a c c e s s i b l e .  
They may n o t  be served  by a l l -weather  roads ,  and they  may 
w e l l  n o t  have access  t o  a te lephone  o r  r a d i o  l i n k  t o  t h e  
n a t i o n a l  c a p i t a l  or r e g i o n a l  c e n t r e .  I f  s p a r e  p a r t s  and 
s u p p l i e s  are on hand w i t h i n  t h e  count ry ,  it may be d i f f i c u l t  
t o  keep a l l  v i l l a g e s  supp l i ed  w i t h  t h e i r  needs a t  a l l  t i m e s .  
Often t h e  r i g h t  p a r t s  a r e  n o t  a v a i l a b l e  i n  t h e  count ry ,  
however, and must be ordered  from overseas .  Orders f o r  
e x t e r n a l  s u p p l i e s  may be s u b j e c t  t o  review and d e l a y  by 
ano the r  Department such a s  c, Treasury Department, a  Nat ional  
Bank and a Nat ional  Planning Agency. Such procedures  a r e  
o f t e n  set  up t o  conserve s c a r c e  f o r e i g n  exchange. They i n t r o -  
duce d e l a y ,  sometimes e x t r a o r d i n a r y  d e l a y s ,  such t h a t  when t h e  
s p a r e s  do f i n a l l y  a r r i v e ,  t h e  equipment has  been o u t  of  use 
s o  long  t h a t  it is no longer  r e p a i r a b l e  o r  capable  of reha- 
b i l i t a t i o n .  The u s e r s  have gone elsewhere.  

Why then  should n o t  a n a t i o n a l  programme be a b l e  t o  
ensure  t h a t  it has  enough spa re  p a r t s  on hand t o  avoid any 
such de lays?  There a r e  s e v e r a l  impediments t o  such a  common 
sense  requirement.  F i r s t ,  s u p p l i e s ,  spa re  p a r t s  and t h e  
g e t t i n g  of  them t o  t h e  v i l l a g e s  a r e  considered t o  be a 
d i f f i c u l t  a c t i v i t y  and r e s p o n s i b i l i t y  from t h e  c o n s t r u c t i o n  
of water supply  systems. The c o n s t r u c t i o n  of  a  new water 
supply i s  a glamorous, and p o l i t i c a l l y  d e s i r e a b l e  a c t i v i t y .  
I t  enab les  p o l i t i c i a n s  o r  l e a d e r s  a t  l o c a l  and/or n a t i o n a l  - 
l e v e l s  t o  promise a  new water supply,  t o  provide  a  new wa te r  
supply,  and then  t o  be seen  c u t t i n g  t h e  r lbbon o r  t u r n i n g  on 
t h e - f i r s t  t a p  on Opening Day. I t  i s  a  once and f o r  a l l  a c t i -  
v i t y  which has  glamour, v i s i b i l i t y  and immediate p o l i t i c a l  
b e n e f i t .  By comparison, maintenance of  t h e  system i s  r o u t i n e ,  
unglamorous, n o t  h igh ly  v i s i b l e ,  and r e a l i z e s  no s i g n i f i c a n t  
p o l i t i c a l  b e n e f i t .  Nor, s u r p r i s i n g l y  perhaps ,  does f a i l u r e  
t o  ma in ta in  a system seem t o  y i e l d  g r e a t  p o l i t i c a l  c o s t .  
For r easons  t o  be d i scussed  below, when a system f a i l s  and 
v i l l a g e s  r e t u r n  t o  t h e  t r a d i t i o n a l  system, it may be wi th  
some r e l i e f  and s a t i s f a c t i o n  on t h e i r  p a r t .  Meanwhile, t h e  
p o l i t i c a l  l e a d e r  i s  o f f  a t  a flag-waving and r ibbon-cu t t ing  
ceremony elsewhere f o r  ano the r  wa te r  supply or t h e  opening 
of  a  school  o r  a  r u r a l  d i spensary .  

If t h i s  seems s t r a n g e ,  it should be remembered t h a t  
r u r a l  communities l ack ing  water supply a r e  o f t e n  remote and 
i n a c c e s s i b l e  and are d m  13- in nw!z & k i m Z  m r r  - -  - 
The poorer  and underpr iv i ledged s e c t i o n s  of t h e  community 

I 



have a n  i n - b u i l t  t endency  to remain poor  and unde rp r iv i l edged .  
P r o v i d i n g  a new w a t e r  supp ly  a p p e a r s  generous  and l a u d a b l e  a t  
t h e  n a t i o n a l  level.  The p o l i t i c a l  l e v e r a g e  t o  p rov ide  t h a t  
t h e  sys tem g e t s  what  i s  r e q u i r e d  from o u t s i d e  t o  e n s u r e  p r o p e r  
maintenance i s  f a r  more d i f f i c u l t .  

The emphasis  on c o n s t r u c t i o n  and t h e  l a c k  of a t t e n t i o n  
t o  maintenance i s  a f e a t u r e  o f  n a t i o n a l  r u r a l  water supp ly  
programmes t h a t  is o f t e n  i n a d v e r t a n t l y  s t r e n g t h e n e d  from 
o u t s i d e  by t h e  w e l l - i n t e n t i o n e d  e f f o r t s  o f  a i d  a g e n c i e s  
and i n t e r n a t i o n a l  o r g a n i z a t i o n s .  These e x t e r n a l  " h e l p e r s "  
have been a c t i v e  i n  encourag ing  t h e  i d e a  o f  "goa l s "  or 
" t a r g e t s "  f o r  r u r a l  water supp ly  programmes. N a t i o n a l  qovern- 
ments are e n j o i n e d  t o  deve lop  p l a n s  under  which a l l  peop le  
w i l l  b e  s u p p l i e d  w i t h  improved w a t e r  by 1990. E x t e r n a l  a i d  
i s  also for thcominq f o r  t h e  development o f  t h e  p l a n s  and t h e  
c a p i t a l  c o s t  o f  t h e i r  implementat ibn.  ~ l l  t o o  o f t e n  i n s u f -  
f i c i e n t  t hough t  is  g i v e n  t o  maintenance.  Indeed t h e r e  i s  
o f t e n  t h e  e x p e c t a t i o n  t h a t  maintenance w i l l  be t h e  c o n t i n u i n g  
r e s p o n s i b i l i t y  o f  t h e  n a t i o n a l  program (una ided)  o r  t h e  local 
community. Thus ,  t h e  emphasis  on c o n s t r u c t i o n  g o a l s  can  be 
r e i n f o r c e d  by t h e  e x t e r n a l  a i d  a c t i v i t y  and t h e  i n f l e x i b i l i t y  
of  t h e  l o a n  a r rangements  t h a t  a r e  made. 

Recogni t ion  o f  t h e s e  d i f f i c u l t i e s  h a s  l e d  some e x t e r n a l  
a g e n c i e s  ( i n c l u d i n g  AID) t o  be much more r e c e p t i v e  t o  p rov id -  
i n g  s u p p o r t  f o r  t h e  "sof tware"  components o f  r u r a l  water supp ly  
sys tems ,  i n c l u d i n g  i n s t i t u t i o n  b u i l d i n g ,  manpower t r a i n i n g ,  
and h e a l t h  e d u c a t i o n .  These developments p robably  need t o  be  
s t r e n g t h e n e d  and t a k e n  f u r t h e r ,  a l t hough  n o t  w i t h o u t  moni tor-  
i n g  and e v a l u a t i o n  of  r e c e n t  e x p e r i e n c e .  

So what i s  h e r e  termed t h e  " c a p a c i t y "  problem i s  a r e a l  
one - o r  r a t h e r  s e v e r a l  r e a l  ones .  Rura l  a r e a s  a r e  o f t e n  
i n a c c e s s i b l e  and it is genu ine ly  d i f f i c u l t  t o  g e t  s u p p l i e s  
t h rough ,  even i f  t h e y  e x i s t  a t  t h e  n a t i o n a l  l e v e l .  And f o r  
a v a r i e t y  o f  r e a s o n s ,  some r a t h e r  compel l ing ,  t h e  s u p p l i e s  
and maintenance c a p a c i t y  does  n o t  n e c e s s a r i l y  e x i s t  a t  t h e  
n a t i o n a l  l e v e l .  I nadequac i e s  a t  t h e  n a t i o n a l  l e v e l  can  be  
i n a d v e r t a n t l y  r e i n f o r c e d  by t h e  o p e r a t i o n  o f  e x t e r n a l  a i d  
programs. 

I f  t h i s  comprehensible  b u t  s ad  end f r u s t r a t i n g  t a l e  of  
t h e  d i f f i c u l t i e s  o f  e n s u r i n g  t h a t  a  c a p a c i t y  f o r  maintenance 
e x i s t s  were n o t  enough t r i b u l a t i o n ,  t h e r e  i s  y e t  a n o t h e r  

-- a d  =a k f f L i ~ +  d x t x l e ,  T b ~ r e  ;rra m?ny =%as hr: Lh& 
a i d  b u s i n e s s  f o r  wa te r  supply  and a s  t h e  I n t e r n a t i o n a l  
Drinking r la ter  Decade g e t s  underway, t h e i r  number w i l l  grow. 



In some developing countr'~:~ there are five or six. sometimes 
more, different friendly na,i ?a1 governments helping with 
the water supply program. It ; commonplace to be told that 
U . S .  AID is helping in one region by providing a project 
planning and identification team. Elsewhere a German drill- 
ing rig is at work. Yere a private British group is develop- 
ing wind pumps and there a Swedish SIDA team is providing 
pipes and diesel pumps. Elsewhere the Canadians are 
supporting a regional scheme using equipment of Canadian 
manufacture, and so on. The action is not confined to a 
group of national governments. Each foreign assistance pro- 
ject may be served by different consulting firms and different 
suppliers of equipment. The same is true for activities 
supported by UNICEF or UNEP (in cooperation with WHO) and a 
whole string of church-related private and voluntbry non- 
governmental organizations. The result is often a bewilder- 
ing and confusing array of helpers doing things their own 
way and leaving behind them such a variety of equipment, 
operating methods and maintenance requirements, that the 
problem of keeping a check on requirements for parts is 
itself of a magnitude and character such that no water supply 
agency in a developed country would find either acceptable 
or manageable. It is not efficient or cost-effective. 
Coordination among the external helpers is almost totally 
lacking and competition is the normal order of the day. 
This adds immeasurably to the subsequent maintenance problem. 
Qf course, a strong-minded and well-staffed national 
organization might resist such a prescription for confusion. 
But often a national progran can only be put together by 
dividing the action up among a diverse group of interested 
"donors". When Britain offers 300 hand pumps (of English 
manufacture, naturally) for a pilot project in the Southern 
Region, it is difficult or impossible to refuse on the grounds 
that, "we already have 1,000 Italian pumps in the Western 
Region"! This is especially the case in the absence of good 
field trials or equipment evaluations carried out in indepen- 
Gent tests. ?or the purchasing department of the national 
water authority, there is no Consumer's Guide to water supply 
equipment. Certainly there are catalogues. But these are 
issued by the separate maufacturers and spell out the admir- 
able qualities of the equipment they are designed to sell. 

3.3 Motivation to Maintain 

kt% f=tors described as t e c k i w y y  a d  c a p a c ~ t y  
lies the even more Alice-in-Wonderland world of motivation. 
Given all the problems cited above of the inappropriateness 



of  technology,  t h e  shor t age  o f  s k i l l e d  manpower, and t h e  
"capac i ty"  problems o f  a c c e s s i b i l i t y ,  s t o r a g e ,  exchange 
c o n t r o l s ,  g o z l  o r i e n t a t i o n  n a t i o n a l l y  and i n  e x t e r n a l  
l o a n s ,  m u l t i p l i c i t y  o f  d e s i g n s ,  and so on,  it i s  s t i l l  
clear t h a t  much more could be done e f f e c t i v e l y  i f  t h e  
i n g r e d i e n t  c f  "motivat ion" were more p r e v a l e n t  a t  t h e  
community l e v e l .  

By "mot iva t ion"  i n  t h i s  c o n t e x t ,  w e  have i n  mind a 
series of s o c i a l  c o n s i d e r a t i o n s  which adve r se ly  a f f e c t  t h e  
performance o f  r u r a l  water supply  systems. These i n c l u d e ,  
f i r s t  of  a l l ,  t h e  m a t t e r  o f  "awareness".  V i l l a g e  popula- 
t ims are o f t e n  unaware o r  misinformed about  t h e  b e n e f i t s  
of  improved wa te r  supply.  They c e r t a i n l y  a p p r e c i a t e  con- 
venience.  O r  a t  l e a s t  t h o s e  members o f  t h e  community 
( u s u a l l y  t h e  women) who must walk some d i s t a n c e  t o  f e t c h  
and c a r r y  w a t e r  do. They a r e  quick  t o  recognize  t h a t  a 
s t andp ipe  20 y a r d s  away i s  b e t t e r  t h a n  a w e l l  o r  a s t ream 
h a l f  a m i l e  o r  more away. Beyond t h a t ,  however, water may 
be va lued  f o r  i t s  t a s t e  and appearance ( i .e . ,  n o t  t a s t i n g  
of  s a l t ,  o r  i r o n  o r  c h l o r i n e ,  and n o t  t u r b i d )  r a t h e r  than  
i t s  b a c t e r i a l  q u a l i t y .  B a c t e r i a l l y  contaminated water which 
tastes good may be p r e f e r r e d  t o  c h l o r i n a t e d  " s a f e "  water 
which tastes unpa la t ab le .  So educa t ion  is  needed i n  recog- 
n i z i n g  t h e  h e a l t h  b e n e f i t s  of  s a f e  wa te r  supply.  Were such 
b e n e f i t s  t o  be more widely a p p r e c i a t e d  o r  more h i g h l y  va lued ,  
it seems s a f e  t o  assume t h a t  r u r a l  communities would them- 
s e l v e s  make more e f f o r t  t o  main ta in  t h e  water  supply systems. 
The f a c t  t h a t  r u r a l  communities o f t e n  do n o t  do s o ,  a s  w e  
have sugges ted  above, i s  n o t  u s u a l l y  due t o  t o o  complex a 
technology o r  t o  a l a c k  of  t h e  r e q u i s i t e  s k i l l s .  Nor i s  
l a c k  of awareness o f  h e a l t h  b e n e f i t s  t h e  whole q u e s t i m .  I t  
i s  n o t  s u f f i c i e n t l y  a p p r e c i a t e d  by t h e  n a t i o n a l  wa te r  supply 
programmes and t h e i r  s t a f f ,  and by t h e  e x t e r n a l  h e l p e r s ,  t h a t  
water supply has  profound s o c i a l  s i g n i f i c a n c e  a t  t h e  community 
l e v e l .  The way i n  which wa te r  s o u r c e s  a r e  p r o t e c t e d  and used,  
t h e  way wa te r  i s  d i s t r i b u t e d  among d i f f e r e n t  f a m i l i e s ,  who 
has  p r i o r i t y  and who may use  what source ,  a r e  q u e s t i o n s  t h a t  
go deep i n t o  t h e  f a b r i c  of  r u r a l  l i f e .  I n  a manner n o t  
a p p r e c i a t e d  by c i t y - d w e l l e r s  o r  t e c h n i c a l l y  o r i e n t e d ,  modern- 
minded a d m i n i s t r a t o r s  o r  e n g i n e e r s ,  water i s  an in t e rmed ia ry  
of  profound s o c i a l ,  and sometimes r e l i g i o u s  s i g n i f i c a n c e .  
Water s u p p l i e s  and t h e i r  use  may have symbolic s i g n i f i c a n c e ,  
and they  may be i n t i m a t e l y  a s s o c i a t e d  wi th  t h e  v a l u e s  of  t h e  

-- mmmuniLv and its power-structure. --- 

When an eng inee r  from a n a t i o n a l  water  a u t h o r i t y  inno- 
c e n t l y  approaches t h e  community l e a d e r s  and i n q u i r e s  i f  they  
would l i k e  an improved domestic water supply,  and t h e n  proceeds 



t o  d e s c r i b e  how a w e l l  o r  an i n t a k e  w i l l  be b u i l t  a t  one 
p l a c e ,  where t h e  t r ea tmen t  p l a n t  w i l l  be  s i t e d ,  where t h e  
p i p e s  w i l l  go, and who w i l l  be a b l e  t o  g e t  water  from which 
t a p s  and s t andp ipes ,  he t r e a d s  o f t e n  unknowingly on a com- 
p l e x  w e b  of s e n s i t i v i t i e s  t h a t  can cause  deep convuls ions 
w i t h i n  t h e  community. I t  is, of course ,  p a r t l y  a . f a m i l i a r  
matter o f  who pays and who b e n e f i t s .  When a new highway is 
b u i l t  i n  a c i t y ,  some ga in  b e t t e r  t r a n s p o r t  and more a c c e s s i -  
b i l i t y ,  o t h e r s  b e n e f i t  less b u t  s t i l l  pay more t a x e s ,  wh i l e  
o t h e r s  s u f f e r  an i n c r e a s e  i n  n o i s e ,  a i r  p o l l u t i o n ,  o r  even 
t h e  l o s s  of enforced  evacuat ion  of t h e i r  homes. Not only  do 
new water supply systems impose such a f a m i l i a r  p a t t e r n  of 
b e n e f i t  and l o s s  d i f f e r e n t i a l l y  among t h e  r u r a l  community 
they  se rve ,  t h e r e  i s  a l s o  much more. The power s t r u c t u r e  of  
t h e  conmunity may be upse t .  A family o r  a s o c i a l  group who 
gained t h e i r  i n f l u e n c e  from c o n t r o l  of  t r a d i t i o n a l  water 
s u p p l i e s ,  o r  p r i v i l e d g e d  s c c e s s  t o  i t ,  may s t a n d  t o  l o s e  
more t h a n  economically.  S o c i a l  l i n e s  may be t r a n s g r e s s e d ,  
important  taboos may be broken, and t h e  very  Gcds may be 
offended. 

Some examples of  peop le ' s  a t t i t u d e s  t o  a proposed r u r a l  
water supply improvement scheme i n  I n d i a  are repor t ed  f o r  t h e  
Banki Piped Water Supply P r o j e c t  i n  Uttar Pradesh (Misra 1975) .  
The p r o j e c t  covers  a group of seven v i l l a g e s  wi th  a combined 
popula t ion  t o t a l  o f  4,420 (1964 consus)  . The views r e p o r t e d  
a r e  g e n e r a l l y  opposed t o  t h e  scheme. People were a g a i n s t  
having t o  pay f o r  wa te r  which i s  a f r e e  g i f t  from na tu re .  
Other views c i t e d  by Misra inc lude  t h e  fo l lowing:  t a p  water  
is  t a s t e l e s s  and of  poor q u a l i t y ,  whi le  w e l l  wa te r  i s  coo l  
and r e f r e s h i n g ;  our  a n c e s t o r s  used w e l l  water and y e t  they  
w e r e  h e a l t h y  and even s t r o n g e r  than  us ;  people  i n  c i t i e s  use 
t a p  water and s t i l l  t h e  h o s p i t a l s  are f u l l  o f  p a t i e n t s ;  piped 
water is unholy because t h e  washers are made of  l e a t h e r  and 
t h i s  i s  why our a n c e s t o r s  never  took t a p  water  when they  went 
on pi lgr image to c i t ies ;  why is  t h e  Government s o  i n t e r e s t e d  
i n  p rov id ing  us  wi th  t a p  water?;  t h e  scheme is perhaps 
r e l a t e d  t o  t h e  fami ly  planning programme of  t h e  Government; 
t h e y  may g i v e  us  medicated water t o  reduce our  f e r t i l i t y ;  
t h e  heads of t h e  Panchayats have been in f luenced  by the  
Government, b u t  we know what is good for us.  

( I n  s p i t e  of t h e s e  i n i t i a l l y  nega t ive  r e a c t i o n s ,  Misra 
r e p o r t s  t h a t  throuqh a process  of h e a l t h  educa t ion  and 
c o k u n i t y  p a r t i c i p a t i o n -  t h e  v i l l a g e r s  were g r a d u a l l y  won over  .- - 

- ~ - t ~ ~  of €Re w3ter suppIy p r o j e c t ,  t o  t h e  e x t e n t  
- -  - - 

t h a t  t h e  people  now assume f u l l  r e s p o n s i b i l i t y  f o r  t h e  main- 
tenance of  t h e  p r o j e c t ,  through a Waterworks Committee com- 
p r i s e d  of a Chairman, a S e c r e t a r y ,  a Treasure r ,  and four  
s e l e c t e d  members.) 



Such concerns  can ,  o f  course ,  be d i smissed  a s  super-  
s t i t i o u s  nonsense o r  t h e  undemocratic p r o t e c t i o n  o f  
p r i v i l e g e  and u n f a i r  advantage.  Improved water s u p p l i e s  
are b u i l t  i n  t h e  name of  P rogres s  and Development, and 
q u a i n t  t r a d i t i o n a l  b e l i e f s  and v a l u e s  and a r c h a i c  s o c i a l  
forms should  n o t  be allowed t o  s t a n d  i n  t h e  way. There is 
much m e r i t  i n  t h i s  view. But i f  such f a c t o r s  a r e  ignored 
or wished hopefu l ly  away, they  w i l l  a lmost  c e r t a i n l y  re-  
emerge t o  cause t r o u b l e  la te r  on. 

A wa te r  supply may be b u i l t ,  and i t  may meet t h e  
community's needs economically.  I t  may y i e l d  h e a l t h  
S e n e f i t s  and convenience and s t i l l  be of r e l a t i v e l y  s imple  
d e s i g n ,  w e l l  w i t h i n  t h e  c a p a c i t y  of t h e  community t o  main ta in .  
Local  l e a d e r s  and n a t i o n a l  f i g u r e s  may j o i n  i n  c u t t i n g  r ibbons  
and t u r n i n g  t a p s  wh i l e  bands p l a y  and c h i l d r e n  dance. Behind 
many such a j o y f u l  scene  l u r k s  t h e  r e a l i t y  t h a t  t h e  community 
o r  t h e  community l e a d e r s  are n o t  convinced. They have not  been 
involved  i n  t h e  p lanning  o r  decision-making. O r  t h e  consul-  
t a t i o n  t h a t  they  were a l lowed was simply a window-dressing 
k ind  of token e x e r c i s e  which c a r r i e d  no weight  w i th  t h e  
r e a l  decision-maker. The community h a s  n o t  r e a l l y  accepted  
o r  adopted t h e  new wa te r  supply system. I t  is " t h e i t  system1' 
and " t h e i r  t a p s "  and " t h e i r  pumps" and n o t  "ours" .  I t  i s  an 
a l i e n  th ing .  So when it needs r e p a i r ,  l e t  them r e p a i r  it. 
And when s p a r e  p a r t s  a r e  r e q u i r e d ,  le t  them supply them o r  
f i n d  them. Before long t h e  system f a i l s .  F i r s t  some components 
go,  t hen  o t h e r s .  F i n a l l y ,  no water  comes from t h e  t a p  o r  
s t andpos t .  The community goes  back t o  t h e  o l d  sources ,  and 
once aga in  t h e  women and smal l  c h i l d r e n  a r e  t o  be seen laugh- 
ing  and c h a t t i n g  a t  t h e  w e l l  o r  by t h e  s t ream,  end c a r r y i n g  
c l a y  p o t s  of  water  on t h e i r  heads back t o  t h e  family compound, 
s c a r c e l y  n o t i c i n g  t h e  abandoned s t andpos t  a s  they  go. 

Perhaps i f  t h e  community and i t s  l e a d e r s  f e l t  a sense  of  
r e s p o n s i b i l i t y  f o r  t h e  water  supply system, and perhaps i f  
t hey  f e l t  posses s ive  about  it, more e f f o r t s  would be made a t  
maintenance. Some v i l l a g e  e l d e r  would make it h i s  respons i -  
b i l i t y  t o  ensu re  t h a t  community r e s o u r c e s  w e r e  found and made 
a v a i l a b l e  t o  o b t a i n  whatever hardware and s k i l l e d  r e p a i r  work 
was r equ i red .  How much t h i s  would change t h e  p a t t s r n  of  
f a i l u r e  t o  main ta in  we do n o t  know. Undoubtedly. however, 
l o c a l  a t t i t u d e s  o r  l o c a l  involvement is  an impor tan t  f a c t o r  
i n  some cases .  



4 .  POLICY DIRECTIONS 

From t h e  fo rego ing  d i a g n o s i s ,  s e v e r a l  key p o l i c y  
d i r e c t i o n s  are sugges ted .  F o r  t h e  most p a r t  t h e s e  d i r e c -  
t i o n s  a r e  a l r e a d y  be ing  fo l lowed  or e x p l o r e d  a t  t h e  f i e l d  
o r  c o u n t r y  mi s s ion  l e v e l .  ; ' h a t  remains  unsure  i s  t h e i r  
r e l a t i v e  impor tance ,  and t h e  v i g o r  w i t h  which it i s  
d e s i r a b l e  t o  p r s s s  i n  t h e s e  p o l i c y  d i r e c t i o n s .  What is 
s u r e ,  is  t h a t  t h e  c o r r e c t  mix d i f f e r s  from c o u n t r y  t o  
coun t ry ,  and from t i m e  t o  t i m e  w i t h i n  c o u n t r i e s .  N o  c l e a r  
b l u e p r i n t  o f  'how t o  do i t '  i s  e i t h e r  p o s s i b l e  o r  d e s i r a b l e .  
F l e x i b i l i t y  i s  c r u c i a l .  The f o l l o w i n g  p o l i c y  d i r e c t i o n s  
a r e ,  t h e r e f o r e ,  sugges t ed  as a p r e l i m i n a r y  o u t l i n e .  They 
a r e  some bones  which may be used  i n  b u i l d i n g  an  e f f e c t i v e  
p a t t e r n  o f  c o o p e r a t i o n  between U.S. A I D  and t h e  h o s t  o r  
r e c i p i e n t  n a t i o n s .  P u t t i n g  t h e  f l e s h  on t h e  r i g h t  s e l e c -  
t i o n  o f  bones ,  and b r e a t h i n g  l i f e  i n t o  t h e  e n t e r p r i s e  can  
o n l y  be under taken  on a c o u n t r y  by c o u n t r y  b a s i s  a t  t h e  
f i e l d  l e v e l .  

4 . 1  Technoloqy and Manpower C o n s i d e r a t i o n s  

There  i s  a need t o  e n s u r e  t h a t  t o  t h e  maximum e x t e n t  
p o s s i b l e  t h e  t echno logy  (hardware)  chosen is a p p r o p r i a t e  t o  
l o c a l  c i r cums tances ,  is c o s t - e f f e c t i v e  and imposes demands 
f o r  maintenance no g r e a t e r  t h a n  can  r e a l i s t i c a l l y  b e  m e t  
by t h e  community i t s e l f  w i t h  t h e  q u a l i t y  and q u a n t i t y  o f  
e x t e r n a l  ( n a t i o n a l  program) a s s i s t a n c e  t h a t  can r o u t i n e l y  
be expec ted .  

I t  h a s  g e n e r a l l y  been found t h a t  t h e  chosen t echno logy  
works b e s t  i f  it r e p r e s e n t s  an  i n c r e m e n t a l  improvement o f  t h e  
e x i s t i n g  l e v e l  and can  o f f e r  f u r t h e r  s tep-by-s tep  p r o g r e s s .  
Large advances  i n  t h e  s o p h i s t i c a t i o n  of  equipment and d e s i g n  
seem t o  run  g r e a t e r  r i s k s  o f  f a i l u r e .  

C l o s e l y  a s s o c i a t e d  w i t h  t h e  t echnology  to be  used  i s  
t h e  q u e s t i o n  o f  a v a i l a b l e  t r a i n e d  manpower. Those who r e p o r t  
on t h e  s u c c e s s  o f  water supp ly  programs i n  L a t i n  A m e r i c a  
a t t a c h  a g r e a t  deal o f  impor tance  t o  t h e  t r a i n i n g  o f  manpower, 
i n c l u d i n g  h i g h - l e v e l  p r o f e s s i o n a l  manpower, w i t h  a c a r e e r - l o n g  
commitment t o  b u i l d i n g  up e f f e c t i v e  o r g a n i z a t i o n s .  

- -- - - - - -- 

Manpower needs  can  d i f f e r  w ide ly  from c o u n t r y  t o  c o u n t r y ,  
-- however. Sometimes t h e  most p r e s s i n g  need i s  f o r  v i l l a g e -  

l e v e l  o p e r a t i o n s  and maintenance p e r s o n n e l ,  more t h a n  h igh ly-  
t r a i n e d  e n g i n e e r s .  



I n  some c o u n t r i e s  t h e  need f o r  f u r t h e r  t r a i n e d  manpower 
a t  a l l  o r  s e v e r a l  l e v e l s  a p p e a r s  to  b e  a  key o b s t a c l e  to  more 
r a p i d  p r o g r e s s ,  and e s p e c i a l l y  t o  t h e  adequa te  m a i ~ t e n a n c e  
o f  i n s t a l l e d  sys tems .  

Another o b s t a c l e  t o  e f f e c t i v e  maintenance i s  t h e  g r e a t  
d i v e r s i t y  o f  equipment used w i t h i n  some n a t i o n a l  programs a s  
a r e s u l t  o f  t h e  d i v e r s i t y  o f  e x t e r n a l  s u p p o r t .  At tempts  t o  
r educe  t h i s  d i v e r s i t y  o f  equipment by t h e  n a t i o n a l  programs 
themse lves  and by c o l l a b o r a t i o n  among t h e  v a r i o u s  e x t e r n a l  
donors  seems t o  o f f e r  the p r o s p e c t  o f  immediate g a i n s  i n  
s i m p l i f y i n g  t h e  pu rchase ,  s t o c k i n g ,  and supp ly  to  t h e  f i e l d  
o f  equipment and s p a r e  p a r t s .  

N a t i o n a l  Capac i ty  C o n s i d e r a t i o n s  

There i s  a need t o  do more t o  b u i l d  up and s t r e n g t h e n  
t h e  c a p a c i t y  o f  n a t i o n a l  w a t e r  supp ly  programs.  Act ion to  
e n s u r e  t h a t  c a p a c i t y  e x i s t s  may be r e q u i r e d  f o r  some t ime  
b e f o r e  c o n s t r u c t i o n  a c t i v i t i e s  are suppor t ed .  

I t  i s  i n c r e a s i n g l y  recognized  t h a t  w i t h o u t  s e r i o u s ,  
long-term commitment o f  n a t i o n a l  governments and t h e  c r e a -  
t i o n  of  e f f e c t i v e  n a t i o n a l  program o r g a n i z a t i o n s ,  a  r u r a l  
w a t e r  supply  program may proceed i n  f i t s  and s t a r t s .  The 
good work ach i eved  i n  p e r i o d s  o f  en thus i a sm and n a t i o n a l  
commitment may b e  l o s t  or undermined u n l e s s  i n t e r e s t  and 
s u p p o r t  can  be s u s t a i n e d .  

I t  i s  n o t  o n l y  impor t an t  t o  s u s t a i n  commitment, b u t  t o  
e n s u r e  t h a t  t h e  commitment i s  r e a l i s t i c a l l y  exp re s sed .  A 
danger  e x i s t s  i n  t h e  adop t ion  of ambi t i ous  g o a l s  when t h e s e  
are n o t  backed up by p r a c t i c a l  and r e a l i s t i c  p l a n s  and a l l o -  
c a t i o n s  of r e s o u r c e s .  

Na t iona l  w a t e r  programs o f t e n  l a c k ,  th rough  no f a u l t  o f  
t h e i r  own, t h e  c a p a c i t y  to  m a i n t a i n  an  adequa te  supply  o f  
p a r t s  and equipment and to d e l i v e r  such  p a r t s  a s  are needed 
t o  t h e  community or p r o j e c t  l e v e l .  Sometimes t h i s  i s  coupled 
w i t h  l ong  d e l a y s  i n  o r d e r i n g  and shipment  o f  p a r t s  from over -  
seas. A reason  f o r  l a c k  of " s p a r e  p a r t s "  c a p a c i t y  a t  t h e  
n a t i o n a l  program l e v e l  may be t h a t  t h e  program does  n o t  c a r r y  
enough weigh t  i n  n a t i o n a l  p lann ing  and p r i o r i t i e s ,  and t h a t  
t h e r e  i s  i n s u f f i c i e n t  o r  unsus t a ined  commitment by n a t i o n a l  
l e a d e r s .  



Where p r i o r i t y  and s u s t a i n e d  commitment e x i s t s ,  s t r o n g  
e x t e r n a l  s u p p o r t  can y i e l d  good r e t u r n s ,  Where it i s  l ack -  
i n g ,  e f f o r t s  t o  b u i l d  it up should  u s u a l l y  p recede  inves tment  
i n  p r o j e c t s  as such.  

Mot iva t i on  

C a r e f u l  s e l e c t i o n  o f  t echnology ,  c a r e e r  o p p o r t u n i t i e s  
i n  water supp ly ,  s t r o n g  commitment by n a t i o n a l  governments,  
and o t h e r  a c t i o n s  a t  t h e  n a t i o n a l  l e v e l  c a n  h e l p  t o  e n s u r e  
t h a t  m o t i v a t i o n  e x i s t s  t o  b u i l d  and m a i n t a i n  water s u p p l i e s .  

Success  ,seems more l i k e l y  t o  be  a s s ~ x e d ,  however, i f  
t h e  m o t i v a t i o n  and unde r s t and ing  e x t e n d s  a l l  t h e  way t o  t h e  
v i l l a g e  l e v e l .  T h i s  c a n  be  ach ieved  w i t h  i n c r e a s e d  a t t e n t i o n  
to h e a l t h  e d u c a t i o n ,  t o  genuine  community p a r t i c i p a t i o n ,  and 
by making s u r e  t h a t  knowledge o f  t h e  s o c i a l  and c u l t u r a l  
a s p e c t s  o f  community l i f e  i n  r e l a t i o n  t o  water supp ly  i s  
developed and used i n  program p l ann ing  and p r o j e c t  de s ign .  

4 .4  F l e x i b i l i t y  and P a t i e n c e  

I f  t h e r e  i s  one unde r ly ing  theme to  t h o s e  p o l i c y  d i r e c -  
t i o n s ,  it i s  t h a t  f l e x i b i l i t y  and p a t i e n c e  a r e  r e q u i r e d  on t h e  
p a r t  o f  e x t e r n a l  donors .  I t  i s  c l e a r  t h a t  i f  more e f f o r t  i s  
to be p u t  i n t o  community s o c i a l  s u r v e y s ,  i n t o  t h e  development 
of community p a r t i c i p a t i o n ,  and i n t o  p r o p e r l y  des igned  a c t i v i -  
t i e s  o f  r e p a i r  and maintenance,  t h a t  t h e r e  w i l l  be less money 
a v a i l a b l e ,  i n  a g g r e g a t e ,  t o  buy p i p e s  and pumps, t h e  f u e l  f o r  
pumps and w a t e r  program v e h i c l e s ,  t r e a t m e n t  and s t o r a g e  f a c i l i -  
t i e s  and t h e  l i k e ,  

Does t h i s  mean t h a t  fewer  p r o j e c t s  w i l l  be  b u i l t  and t h a t  
t h e  p e n a l t y  w i l l  be  slower p r o g r e s s  towards  n a t i o n a l  g o a l s  and 
i n t e r n a t i o n a l  t a r g e t s ?  O f  c o u r s e ,  i t  is p o s s i b l e  t h a t  t h i s  may 
be a r e s u l t .  I t  seems u n l i k e l y ,  however. The c o n s t r a i n t s  on 
p r o g r e s s  i n  t h e  n e x t  decade are l i k e l y  t o  l i e  i n  t h e  d i f f i c u l -  
t ies  of implementat ion r a t h e r  t h a n  i n  s h o r t a g e  o f  c a p i t a l  funds .  

The o p p o s i t e  danger  is  probably  more r e a l .  I t  is t h a t  i n  a n  
u rge  t o  r e a c h  g o a l s  and t a r g e t s ,  t o o  much emphasis  w i l l  be  
p l a c e d  on g e t t i n g  t h e  hardware i n t o  p l a c e  and on t h e  ground,  
an& not ~ l l n q h  in ers=izq Lh&C, &xi? h f  2t pro-j--ts cart ccm- - 

t i n u e  to  f u n c t i o n  as in t ended .  



It i s  a l s o  p o s s i b l e  t h a t  t h e  more e x t e r n a l  a i d  i s  
o r i e n t e d  away from p r o j e c t s ,  a s  such,  and towards s e c t o r s  
of a c t i v i t y  i n  e n t i r e  wa te r  supply  programmes, c o n s t r u c t i o n  
would a c t u a l l y  a c c e l e r a t e  whi l e  p r o p o r t i o n a t e l y  less would 
be s p e n t  on hardware. I f  t h i s  seems u n l i k e l y  o r  impossible  
t o  comprehend, r e f l e c t  on t h e  consequences of a  p r o j e c t  
approach. The e x t e r n a l  aid agency procedures  u s u a l l y  
r e q u i r e  an e x t r a o r d i n a r y  amount of d e t a i l e d  informat ion  on 
p r o j e c t s  t o  be funded. For v i l l a g e  w a t e r  s u p p l i e s ,  t h i s  
may be f o r  l a r g e  groups o r  numbers of  v i l l a g e s  taken  
c o l l e c t i v e l y  and n o t  f o r  s i n g l e  water supply schemes, a s  i n  
t h e  case of major urban a r e a s .  Never the less ,  i n  t h e  
i n t e r e s t s  of safeguard ing  t h e  e f f e c t i v e  use of  a i d  funds,  
and to  main ta in  a c c o u n t a b i l i t y ,  t h e  donors u s u a l l y  r e q u i r e  
masses of  informat ion  on t h e  popula t ion  to  be served ,  on 
t h e  technology t o  be used, and t h e  procedures  and schedules  
t o  be followed. Much of t h i s  information has t o  be guessed 
a t ,  and many of t h e  e s t i m a t e s  made have to  be d r a m a t i c a l l y  
r ev i sed  a s  t h e  p r o j e c t s  proceed. .I consequence of  t h e  use 
of t h e  p r o j e c t  package a s  a u n i t  f o r  submission,  approval  
and disbursement  of a i d  i s  i r o n i c a l l y  t h a t  t h e  few s k i l l e d  
people i n  developing country n a t i o n a l  water  supply organi -  
z a t i o n s  who can prepare  such documentation a r e  d i v e r t e d  from 
more u s e f u l  and e f f e c t i v e  p r o j e c t  p lanning  a c t i v i t i e s  
(Feachem, -- e t  a l .  1978, p. 2 5 3 ) .  

The p o l i c y  which i n c r e a s i n g l y  makes more sense ,  t h e r e f o r e ,  
is  one i n  which whole programs a r e  supported and funds a r e  
a l l o c a t e d  f o r  i n s t i t u t i o n  b u i l d i n g ,  manpower t r a i n i n g ,  5 e a l t h  
educat ion ,  community surveys and community p a r t i c i p a t i o n ,  
technology des ign ,  s e l e c t i o n ,  l o c a l  manufacture,  and s o  on. 
The a p p l i c a t i o n  and approval  documentation then comes t o  con- 
s ist  i&s o f  p r o j e c t  h e s c r i p t i o n s  and more of  proqram con ten t .  
These might t a k e  t h e  form of government p o l i c y  documents 
o u t l i n i n g  t h e  p r i n c i p l e s  according t o  which t h e  program i s  t o  
ope ra te ,  i nc lud ing  program g o a l s ,  c r i t e r i a  f o r  p r o j e c t  se l ec -  
t i o n ,  p o l i c y  f o r  community-level p a r t i c i p a t i o n  and management, 
t h e  t e c h n i c a l  p r i n c i p l e s  and s t a n d a r d s  according t o  which they  
w i l l  be b u i l t ,  t h e  planned a c t i v i t y  i n  each s e c t o r  f o r  t h e  
forthcoming account ing pe r iod  and s o  Jn. (Feachem e t  -- a l .  1978) 
Such documents a r e  t h e  aqreed b a s i s  between donor and r e c i p i e n t  
f o r  a loan ,  and would ha;e i n - h i l t  prcgrarn performance r e p o r t s  
t o  enahle  both donor and h o s t  t o  monitor ,  r eco rd ,  e v a l u a t e  
and r e v i s e  the  programme accord ing ly ,  while a t  t h e  same time 
improving t h e  r e c i p i e n t  government's management o f  i t s  develop- 

-- ment a c t i v i - c f e s ,  and n u t  furci.ng a straight jacRee a r  p r o j e c t  
requirements  which become d i f f i c u l t  t o  change even when t h e i r  
u n s u i t a b i l i t y  becomes apparent .  . 



4 . 5  Reassurance f o r  AID 

The more t h a t  e x t e r n a l  suppor t  i s  a t t a c h e d  t o  program 
and so f tware ,  and t h e  s m a l l e r  t h e  p ropor t ion  of  funds t h a t  
goes i n t o  p r o j e c t s  and hardware, t h e  more d i f f i c u l t  it becomes 
f o r  e x t e r n a l  a i d  agencies  and t h e  t axpaye r s  who suppor t  them 
t o  be a s su red  t h a t  t hey  a r e  g e t t i n g  va lue  f o r  money. 

'dhere p r o j e c t s  a r e  being b u i l t  and pumps, p i p e s  and t a p s  
a r e  being i n s t a l l e d  and w e l l  d r i l l e d ,  a  c e r t a i n  i n d i c a t i o n  
of p r o g r e s s  o r  va lue  f o r  money can be ob ta ined  by simply count-  
i n g  t h e  p r o j e c t s  completed and p r o j e c t  components i n s t a l l e d .  
The money spend on h e a l t h  educa t ion ,  community p a r t i c i p a t i o n ,  
technology e v a l u a t i o n ,  manpower t r a i n i n g  and t h e  l i k e ,  is 
more d i f f i c u l t  t o  j u s t i f y  and it i s  more d i f f i c u l t  t o  demon- 
s t ra te  t h a t  i t  has been used e f f e c t i v e l y .  

A s  we  have s e e n ,  however, t h e  number of  pumps i n s t a l l e d  
is n o t  n e c e s s a r i l y  a good measure o f  t h e  number of  pumps t h a t  
a r e  working. While i t  may be e a s i e r  t o  show impress ive  f i g u r e s  
about  t h e  "hardware" components of a  wa te r  supply program, a 
c a r e f u l  look behind t h e  f i g u r e s  can r e v e a l  t h a t  they  a r e  no 
more f i r m  o r  r e a s s u r i n g  than  more q u a l i t a t i v e  accounts  of  
t r a i n i n g ,  educa t ion  o r  i n s t i t u t i o n  b u i l d i n g .  

1 A l t e r n a t i v e  ways of  th ink ing  about  t h e  success  o f  e x t e r -  - n a l  a i d  a r e ,  t h e r e f o r e ,  needed. T h i s  is a l a r g e  q u e s t i o n  
deserv ing  i n  i t s e l f  o f  more a t t e n t i o n  than  can be accorded i n  
t h i s  paper .  Two sugges t ions ,  however, seem w e l l  worth consid-  
e r a t i o n  and f u r t h e r  e x p l o r a t i o n  and development. They a r e  
r e h a b i l i t a t i o n  and consumer s a t i s f a c t i o n .  

As p lans  are be ing  drawn up f o r  new o r  expanded programs 
i n  w ~ t e r  supply and s a n i t a t i o n ,  a p a r t  of  t h e  work could be 
an e v a l u a t i o n  survey  of  t h e  p r e s e n t  s t a t u s  of  e x i s t i n g  pro- 
j e c t s  o r  t hose  b u i l t  i n  t h e  p rev ious  decade o r  more. Where 
such surveys  r e v e a l  i n o p e r a t i v e  systems,  breakdown p r  
improper o p e r a t i o n  and maintenance, a  p a r t  o f  t h e  new program 
might be  earmarked f o r  t h e  : r e h a b i l i t a t i o n  of  e x i s t i n g  systems. 
The a b i l i t y  t o  i d e n t i f y  p r o j e c t s  i n  need of  r e h a b i l i t a t i o n ,  
t o  provide  some funds f o r  t h e  purpose and t o  c a r r y  such work 
through, can be a t e s t i n g  ground f o r  t h e  commitment of  t h e  
n a t i o n a l  government and of t h e  c a p a c i t y  o f  t h e  n a t i o n a l  pro- 
gram o r g a n i z a t i o n .  

-- -- A m t i r e r  appnmci-~ is im fom urr perceiveti benefits of 
water supply p r o j e c t s  a s  d i s t i n c t  from t h e  ep idemiologica l  
and f i n a n c i a l  su rveys  t h a t  a r e  made i n  some p r o j e c t  e v a l u a t i o n s .  



I t  i s  a well-known phenomenon of  work i n  developing c o u n t r i e s  
(by a n t h r o p o l o g i s t s  f o r  example) t h a t  communities may p u t  a 
h ighe r  p r i o r i t y  on good, w a r m ,  f r i e n d l y  r e l a t i o n s  wi th  out-  
s i d e r s ,  t h a n  on what e x t e r n a l  obse rve r s  might d e s c r i b e  a s  
" o b j e c t i v e  t r u t h " .  It is e s p e c i a l l y  impor tan t ,  t h e r e f o r e ,  
to  c r e a t e  c o n d i t i o n s  i n  which t r u e  responses  about  perceived 
b e n e f i t s  of  w a t e r  supply (and s a n i t a t i o n )  p r o j e c t s  a r e  
e l i c i t e d ,  r a t h e r  than  s imple express ions  of what t h e  respon- 
den t  t h i n k s  t h e  i n t e r v i e w e r  wants t o  l e a r n .  This  danger is 
a l l  t h e  g r e a t e r  i f  t h e  community has  been s u b j e c t  t o  a good 
d e a l  of p r i o r  educa t ion  about  t h e  h e a l t h  b e n e f i t s  t o  be gained 
from c l e a n  water .  Percept ion  surveys a r e  l i k e l y  t o  be f ed  
back t h e  informat ion  from t h e  n a t i o n a l  water  supply agency 
educa t ion  program. 

This  i s ,  of course ,  n o t  n e c e s s a r i l y  a bad th ing .  The 
c h a r a c t e r  of t h e  response can a l s o  be used as a  measure of 
t h e  e f f e c t i v e n e s s  of t h e  educat ion  program - provided t h e  
responses  a r e  genuine. 

5. SOME PRACTICAL STEPS 

The s t e p s  t h a t  are now needed are more i n  t h e  n a t u r e  
of c r e a t i v e  and u s e f u l  i n p u t s  than  exhaus t ive  e v a l u a t i o n s  
of p a s t  p r a c t i c e .  The p o l i c y  d i r e c t i o n s  desc r ibed  i n  t h i s  
r e p o r t  are i n  g e n e r a l ,  it i s  be l i eved ,  accep tab le  t o  day-to- 
day p r a c t i t i o n e r s  on t h e  f i r i n g  l i n e ,  and indeed r e f l e c t  much 
of  r e c e n t  and c u r r e n t  re - th inking .  I f  i nc reased  emphasis is 
to  be p laced  on t h e  d i r e c t i o n s  i n d i c a t e d  h e r e ,  then what is  
m o s t  l ack ing  is t h e  means and methods t o  move v igorous ly  Eor- 
ward i n  t h e s e  d i r e c t i o n s .  

5.1 Development, T e s t i n g  and S e l e c t i o n  of ~ p p r o p r i a t e  
and Maintainable  Technology 

Many e f f o r t s  are now being mounted by a h o s t  of organiza-  
t i o n s ,  p u b l i c  and p r i v a t e ,  t o  improve t h e  technology a v a i l a b l e  
f o r  r u r a l  water  supply and s a n i t a t i o n  systems. A I D  needs t o  
ensure  t h a t  i t  is d i r e c t l y  i n  touch wFth t h e s e  e f f o r t s ,  i s  
monitor ing t h e i r  p rogress  and performance, and has personnel  
in s psiti- ke * v i e  a&tbri4?; prcqrw officers i n  develop- 
i ng  c o u n t r i e s  about  t h e  a v a i l a b i l i t y  of such technologies .  



Linked c l o s e l y  wi th  technology development i s  t he  t e s t i n g ,  
a p p r a i s a l ,  and s e l e c t i o n  among the  wide range of technology 
choices  ava i l ab l e .  AID coulcl d i s cus s  with na t i ona l  program 
o f f i c i a l s  how they might b e s t  go about s e l e c t i n g  the  hardware 
requirements f o r  water p r o j e c t s ,  and be prepared where-neces- 
s a r y  t o  support  t h e  s t e p s  needed t o  s t e p  up technology evalu- 
a t i o n  and s e l e c t i o n  u n i t s  wi th in  na t i ona l  programs. 

5 .2  Manpower Tra in ing 

Manpower t r a i n i n g  programs probably a r e  i n  need of expan- 
s i o n  and upgrading i n  a  number of coun t r i e s .  A s  a  prel iminary 
s t e p ,  i n q u i r i e s  a r e  needed t o  a s c e r t a i n  how much manpower can 
u s e f u l l y  be absorbed by na t i ona l  programs, and p r ec i s e ly  what 
kinds of  t r a i n i n g  and competence a r e  requi red .  . 

Once answers t o  t he se  ques t ions  a r e  e s t ab l i shed ,  t h e r e  
w i l l  probably be a  need f o r  a  new teaching ma te r i a l s  t o  be 
used i z  t h e  t r a i n i n g  programs, inc luding textbooks, demonstra- 
t i o n  equipment, f i e l d  study o u t l i n e s  and t h e  l i k e .  These a r e  
thought t o  be e s p e c i a l l y  lacking i n  l o c a l  languages and f o r  
t h e  more elementary l e v e l s  of technology. 

5.3 Equipment Manufacture 

In  some developing coun t r i e s ,  it should be pos s ib l e  t o  
encourage and s t reng then  t h e  l o c a l  capac i ty  t o  manufacture 
c e r t a i n  i tems of equipment needed i n  r u r a l  water supp l ies .  
F e a s i b i l i t y  s t u d i e s  nay be required  t o  determine the  appropri-  
a t e  mix of production and markets which rej j resent  oppo r tun i t i e s  
f o r  c a p i t a l  investment and en t r ep reneu r i a l  s k i l l s .  External  
funds may be required  f o r  p i l o t  o r  experimental p r o j e c t s ,  bu t  
i n  most cases  oppo r tun i t i e s  can be c r ea t ed  f o r  p r i v a t e  c a p i t a l .  
This  needs i d e n t i f y i n g  and encouraging. 

5 .4  National Organizat ions 

With the  aim i n  mind of s t rengthening na t i ona l  organiza- 
t i o n s  and programs, it seems important t o  i d e n t i f y  the  weak- 
nesses  o f  e x i s t i n g  o rgan iza t ions  t o  he lp  remedy t h e  de f i c i enc i e s .  
These may l i e  i n  numerous d i r e c t i o n s .  For example, i n  account- 
i nu  ~ r o c e d u r e a  ._in_qrajecfr p l a n n i m ~ ,  _ in g r m d  -Car - s~~~vays----  - 

and s o  on. Perhaps i n  some ins tances  it would be u se fu l  t o  
prepare a package of ma te r i a l s  descr ib ing the  s t r u c t u r e ,  
funct ions  and methods used by success fu l  na t i ona l  o rgan iza t ions .  



5.5 P u b l i c  H e a l t h  Educa t ion  

Probably  a major  need i n  p u b l i c  h e a l t h  e d u c a t i o n  i s  t h e  
p r e p a r a t i o n  o f  s u i t a b l e  m a t e r i a l s  ( f i l m s ,  s l i d e  s t r i p s ,  
p o s t e r s ,  i n f o r m a t i o n  b o o k l e t s  and b rochure s )  t h a t  c a n  be 
used a t  the v i l l a g e  l e v e l .  T h i s  needs  t o  be a s c e r t a i n e d  a t  
t h e  f i e l d  l e v e l  and s u g g e s t i o n s  a r e  p robably  needed a b o u t  
t h e  k i n d  o f  m a t e r i a l s  t h a t  p u b l i c  h e a l t h  e d u c a t i o n  programs 
can  u s e  a n 1  would f i n d  most e f f e s t i v e .  

Community Involvement 

There  is  much t a l k  abou t  community involvement  and 
g e n e r a l  agreement t h a t  more i s  r e q u i r e d ,  Of t en  i t  is t o  be 
expec ted  t h a t  n a t i o n a L w a t e r  supp ly  o r g a n i z a t i o n s  w i l l  need 
h e l p  i n  t h e  development o f  p rocedure s  f o r  community i nvo lve -  
ment. Methods need t o  be worked o u t  and v a r i o u s  g u i d e l i n e s  
o r  o t h e r  p r o c e d u r a l  manuals need t o  b e  p r e p a r e d .  S i n c e  no 
one sys tem w i l l  s u i t  a l l  c i r cums tances ,  d i f f e r e n t  sys tems a r e  
p robab ly  needed on a n a t i o n a l  o r  s u b - n a t i o n a l  ( r e q u i r e d )  l e v e l .  

5.7 I n t e r n a t i o n a l  C o l l a b o r a t i o n  

From t h e  su rvey  of  e v a l u a t i o n  s t u d i e s  underway by o t h e r  
o r g a n i z a t i o n s  (as r e p o r t e d  i n  s e c t i o n  2 above)  and from i n f o r -  
mat ion r e c e i v e d  a b o u t  t h e  p r o j e c t e d  a c t i v i t i e s  o f  s e v e r a l  
b i l a t e r a l  a i d  a g e n c i e s ,  i n t e r n a t i o n a l  o r g a n i z a t i o n s  and p r i v a t e  
g roups ,  it i s  clear t h a t  t h e  p o l i c y  d i r e c t i o n s  d e s c r i b e d  i n  
t h i s  r e p o r t  and t h e  many s t e p s  t h a t  are r e q u i r e d  f o r  t h e i r  
implementa t ion ,  are wide ly  sha red .  I t  seems c l e a r ,  t h e r e f o r e ,  
t h a t  u n l e s s  some s t e p s  are t a k e n  t o  e n s u r e  f u l l  communication 
between t h e s e  o r g a n i z a t i o n s  and to i n s t i t u t e  c o l l a b o r a t i o n  
where p o s s i b l e ,  c o n s i d e r a b l e  d u p l i c a t i o n  of  e f f o r t  cou ld  occu r .  

Probably  t h e  s i n g l e  most impor t an t  i n n o v a t i o n  t h a t  cou ld  
be made f o r  t h e  I n t e r n a t i o n a l  Dr ink ing  Water Decade i s  t h a t  
a l l  t h e  a g e n c i e s  i nvo lved  f i n d  an e f f e c t i v e  means of  c o l l a b o r a -  
t i o n  and coc rd ina t iono f  t h e i r  e f f o r t s .  T h i s  is  c l e z r l y  needed 
a t  t h e  coun t ry  level ,  f o r  example, i n  order t o  reduce  o r  con- 
t r o l  t h e  p r o l i f e r a t i o n  o f  d i f f e r e n t  k i n d s  o f  equipment. I t  
a l s o  i s  d e s i r a b l e  a t  t h e  r e g i o n a l  and g l o b a l  l e v e l  i n  o r d e r  to  
f a c i l i t a t e  t h e  t r a n s f e r  o f  i d e a s ,  t r a i n i n g ,  t echnology ,  n a n u a l s  

-- - a ~ - m z r e C l u ~ ,  %essms f r o m  exp&mrc~  mri SW WIT, to && -- 

unnecessary  d u p l i c a t i o n  o f  r e s e a r c h  and program development. 

- The c r e a t i o n  of e f f e c t i v e  mechanisms f o r  v o l u n t a r y  
c o o r d i n a t i o n  i s  n o t o r i o u s l y  d i f f i c u l t .  It is  an area i n  
which an i n i t i a t i v e  from A I D  would be welcome and perhaps  



even e f f ec t ive .  I f  such an i n i t i a t i v e  could be made t o  
succeed, it would do more f o r  the  advancement of the  
In te rna t iona l  Drinking Water Decade than a l l  the  other  ideas  
advanced i n  t he  paper. 
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APPENDIX A 

Some Problem Dimensions 

On a world s c a l e  t h e  p r o v i s i o n  o f  a  s a f e  and adequate  
supply of d r i n k i n g  water  t o  r u r a l  communities has  prove t o  
be an e x t r a o r d i n a r i l y  complex m u l t i - d i s c i p l i n a r y  problem 
which h a s  s o  f a r  d e f i e d  e a s y  or e f f e c t i v e  s o l u t i o n s .  I r o n i -  
c a l l y ,  t h e  problem a t  t h e  v i l l a g e  l e v e l  u s u a l l y  appea r s  
r e l a t i v e l y  s imple  and s t r a i g h t f o r w a r d .  I n  mosL p a r t s  of t h e  
world where t h e r e  i s  permanent human s e t t l e m e n t ,  water i s  
p h y s i c a l l y  p r e s e n t  i n  l a r g e  enough q u a n t i t i e s .  The technology 
f o r  procurement, t r e a t m e n t  i f  needed, and d i s t r i b u t i o n  t o  
consumers i s  r e l a t i v e l y  s imple ,  and t h e  people  d o n ' t  need to 
be t o l d  t h a t  water i s  e s s e n t i a l  f o r  l i f e  and h e a l t h .  Why, 
t h e r e f o r e ,  does  a problem p e r s i s t  t h a t  has  come t o  command 
a  p r i o r i t y  a t t e n t i o n  of  n a t i o n a l  governments and i n t e r n a t i o n a l  
agencies?  

A good d e a l  of  t h e  f r u s t r a t i o n  and confus ion  i n  t h e  
r u r a l  w a t e r  supply l i t e r a t u r e  and deba te  is  caused by t h e  
v a r i a t i o n  i n  s c a l e s  of  i n q u i r y .  Many p a r t i c i p a n t s  i n  t h e  
d i s c u s s i o n  have looked through a microscope,  a s  it were, a t  
a  few v i l l a g e s  o f t e n  concen t ra t ed  i n  one count ry  o r  one 
r eg ion  of t h e  world.  Those f a m i l i a r  w i t h  r u r a l  wa te r  supply 
problems i n  Nicaragua,  o r  Kenya, o r  I n d i a ,  have s p e c i a l i z e d  
o r  microscopic  knowledge. From t h i s  t hey  a r e  o f t e n  i n v i t e d  
t o  g e n e r a l i z e  about  t h e  world r u r a l  water supply problem. 

Othe r s ,  such  as those  i n  t h e  World Heal th  Organizat ion, ,  
o r  UNICEF, o r  t h e  p o l i c y  s t a f f  of  b i l a t e r a l  a i d  a g e n c i e s ,  
a r e  t r y i n g  t o  s e e  t h e  problem through a  t e l e s c o p e .  They wish 
t o  frame t h e i r  p l a n s  and programmes i n  terms of a concept ion  
of t h e  problem on a world s c a l e .  The a t t empt  t o  combine b i t s  
of microscopic  obse rva t ion  i n t o  a  g l o b a l  p i c t u r e  has  produced 
a  wide d i v e r s i t y  of views about  t h e  n a t u r e  o f  t h e  problem, and 
whenever a  g e n e r a l i z a t i o n  i s  produced, t h e r e  is  alwa s a com- 
mentator  who can s a y ,  w i t h  unques t ionable  author+But i t ' s  
n o t  l i k e  t h a t  i n  R u r i t a n i a . "  Q u i t e  c o r r e c t .  Each r u r a l  water 
supply s i t u a t i o n ,  each v i l l a g e  i s  unique,  and v a l i d  g e n e r a l i z a -  
t i o n s  a r e  ex t remely  d i f f i c u l t  to make. P o l i c i e s  based on over- 
s i m p l i f i e d  g e n e r a l i z a t i o n s  are c e r t a i n  t o  appear  i n e p t  and 
n ~ n r l ~ r - - ~ h n i i n h f  & whpn d r m w  x- +A y* il;w rrf . .- 
L 

r e a l  f i e l d  s i t u a t i o n s .  



I n  t h i s  s e c t i o n  some of  t h e  main dimensions  o f  t h e  r u r a l  
water supply  problem a r e  d e s c r i b e d .  F a i l u r e  t o  r ecogn ize  
t h e s e  dimensions  and t o  fo rmu la t e  p o l i c i e s  and p rocedure s  
t h a t  are a d a p t a b l e  to  d i f f e r e n t  sets o f  curcumstances  i s  a 
major d i f f i c u l t y  i n  development a s s i s t a n c e  f o r  r u r a l  water 
supp ly  

A . l  S e t t l e m e n t  T V D ~ S  

Designs  f o r  t h e  p r o v i s i o n  o f  s a f e  and adequa te  s u p p l i e s  
o f  w a t e r  depends a q r e a t  d e a l  on t h e  t y p e  and problem of  
human s e t t l e m e n t  t o  be  se rved .  The World Hea l th  Organ iza t i on  
s t a t i s t i c s  c i t e d  i n  a p r e v i o u s  s e c t i o n  are f o r  r u r a l  water 
supp ly ,  where t h e  d e f i n i t i o n  o f  r u r a l  adopted i s  t h a t  i n  u se  
i n  each  of  t h e  r e p o r t i n g  c o u n t r i e s .  I n  o t h e r  words,  no con- 
s i s t e n t  d e f i n i t i o n  is used ( n o r  i s  it p o s s i b l e  t o  d e v i s e  o n e ) ,  
and t h u s  some: communit ies c o n s i d e r e d  " ru ra l1 I  i n  t h e  d a t a  f o r  
one coun t ry  would be  considc;-ed "urban" i n  a n o t h e r .  

Rura l  s e t t l e m e n t  p a t t e r n s  cove r  and range  from d i s p e r s e d  
t o  c o n c e n t r a t e d .  A t  t h e  lower end o f  t h e  s c a l e  is t h e  i s o -  
l a t e d  fa rmstead  o r  dwe l l i ng .  I t  may be long  i n  a group w i t h  
o t h e r s  i n  a community; community i d e n t i t y  and t i e s  may be 
s t r o n g  a l t hough  t h e r e  i s  a l a r g e  d i s t a n c e  between t h e  home- 
s t e a d s  o r  p l a c e s  o f  r e s i d e n c e .  I n  some p a r t s  o f  Tanzan ia ,  
f o r  example, a " v i l l a g e "  ray c o n s i s t  o f  30 t o  40 d w e l l i n g s ,  
none o f  which a r e  c l o s e r  t h a n  h a l f  a  m i l e  t o  each  o t h e r .  A 
s imilar  d i s p e r s e d  p a t t e r n  o f  r u r a l  s e t t l e m e n t  is found i n  
p a r t s  o f  L a t i n  A m e r i c a .  I n  Colombia, f o r  example, t h e r e  are 
l a r g e  a r e a s  of r u r a l  s e t t l e m e n t  i n  which t h e  t r a d i t i o n a l  
v i l l a g e  i s  comple te ly  a b s e n t  and s m a l l  farms are s c a t t e r e d  
wide ly  o v e r  t h e  l andscape .  

Elsewhere ,  i n  much o f  I n d i a  f o r  example,  and i n  West 
A f r i c a  and S o u t h e a s t  A s i a ,  t h e  n u c l e a t e d  o r  c o n c e n t r a t e d  
v i l l a g e  is normal.  The v i l l a g e  s i z e  may r ange  from a few 
households  up to  5 ,000 o r  10,000 i n  p o p u l a t i o n .  Some I n d i a n  
v i l l a g e s  are o f  a s i z e  t h a t  would be  cons ide red  sma l l  towns - 
and hence urbzn,  i n  o t h e r  c o u n t r i e s .  

I t  is n e c e s s a r y ,  t h e r e f o r e ,  t o  d i s t i n g u i s h  between d i s -  
p e r s e d  and c o n c e n t r a t e d  r u r a l  s e t t l e m e n t .  (Donaldson recog- 

- n i z e d  an i n t e r m e d i a t e  c a t e g o r y  which he  ca l l s  semi -concen t r a t ed . )  
C I e a f I y  the technology  o r  sys tem d e s i g n  t h a t  i s  a p p r o p r i a t e  
t o  d i s p e r s e d  s e t t l e m e n t  i s  n o t  s u i t a b l e  f o r  c o n c e n t r a t e d  
s e t t l e m e n t  and v ice -versa .  For i s o l a t e d  d w e l l i n g s ,  v a r i o u s  
kypes o f  i n d i v i d u a l  sys tems are p r e f e r r e d ,  i n c l u d i n g  roof  

1 catchment  sys tems and w e l l s .  Genuine community sys tems 
I 



i n c l u d i n g  piped s u p p l i e s  and p o s s i b l y  t r e a t m e n t ,  (are u s u a l l y  
on ly  thought  a p p r o p r i a t e  f o r  concen t ra t ed  s e t t l e m e n t s .  
C l e a r l y ,  however, a d i v i d i n g  l i n e  h a s  t o  be found i n  some 
i n s t a n c e s  between d i s p e r s e d  and concen t ra t ed  s e t t l e m e n t s .  I t  
is a t  t h i s  p o i n t  t h a t  r u r a l  wa te r  supply programmes impinge 
upon government s e t t l e m e n t  p o l i c y .  Some governments (an 
o u t s t a n d i n g  example i s  Tanzania)  have dec ided  t h a t  i n  o r d e r  
t o  p rov ide  r u r a l  popu la t ions  w i t h  b e t t e r  s e r v i c e s  ( schools  
and d i s p e n s a r i e s  a s  w e l l  a s  wa te r  s u p p l y ) ,  they  should be 
made more concent ra ted .  Hence, t h e  p o l i c y  of  " V i l l a g i z a t i o n "  
i n  Tanzania.  I t  i s  c l e a r l y  i n p o r t a n t  t h a t  w a t e r  supply 
technology be s e l e c t e d  accord ing  t o  t h e  p r e v a i l i n g  s e t t l e m e n t  
p a t t e r n  and i n  a  manner harmonious w i t h  government s e t t l e m e n t  
p o l i c y .  

T h i s  is a l s o  t h e  c a s e  where t h e  more i n t r a c t a b l e  problem 
of  nomads o r  temporary s e t t l e m e n t s  i s  concerned. The pro- 
v i s i o n  o f  water supply p o i n t s  ( f o r  human an c a t t l e  consump- 
t i o n )  i n  a r e a s  of nomadic o r  semi-nomadic p a s t o r a l  groups 
can have d e l e t e r i o u s  e c o l o g i c a l  o r  environmental  e f f e c t s  
if n o t  c a r r i e d  o u t  c a r e f u l l y .  Harmony w i t h  government 
s e t t l e m e n t  p o l i c y  i s  e s s e n t i a l .  

Wealth and A c c e s s i b i l i t y  

Another impor tan t  v a r i a b l e  i s  t h e  wea l th  of t h e  r u r a l  
community and i t s  a c c e s s i b i l i t y  t o  markets  and t h e  moderni- 
z i n g  i d e a s  emanating from ci t ies  being d isseminated  a long  
r o u t e s  of  t r a n s p o r t  and communication. Commonly, weal th  
and a c c e s s i b i l i t y  a r e  h i g h l y  c o r r e l a t e d .  Thus, t h e  v i l l a g e  
on a main road w i t h i n  a few s c o r e  k i lomete r s  from a  major 
c i t y  i s  l i k e l y  t o  be a b l e  t o  c o n t r i b u t e  more towards t h e  
c o s t  o f  improved water  supply ,  i s  l i k e l y  t o  demand o r  expec t  

,,a 
a  h i g h e r  l e v e l  o f  s e r v i c e ,  and i s  i n  a  p o s i t i o n  t o  be supp l i ed  

- wi th  s p a r e  p a r t s  and replacements  when needed. The r e v e r s e  
i s  t r u e  f o r  t h e  poorer  and more remote s e t t l e m e n t s .  I t  may 
be an a c t  o f  temporary c h a r i t y  t o  i n s t a l l  an improved water  
supply system i n  a  remote v i l l a g e  where it has  no chance of 
being p r o p e r l y  maintained.  

A . 3  Water A v a i l a b i l i t y  
- 

Kn enormous range o f  v a r i a b i I i t y  is  found i n  water 
a v a i l a b i l i t y .  I n  e q u a t o r i a l  r a i n f o r e s t s  i n  B r a z i l ,  water  
is u s u a l l y  abundant on t h e  s u r f a c e  a l l  yea r  around. I t  can 
be o b t a i n e d  from s t reams o r  simple roof c a l l e c t i o n  systems 
w i t h  l i t t l e  d i f f i c u l t y .  The f a c t  t h a t  r a i n  f a l l s  a lmost  every  
day e n s u r e s  t h e r e  i s  no p h y s i c a l  problem of water  a v a i l a b i l i t y .  



I n  many p a r t s  o f  t h e  deve lop ing  wor ld ,  however, t h e r e  
are c o n s t r a i n t s  on supply .  There  are d r y  s ea sons  w i t h  little 
or no r a i n f a l l .  A s  t h e  d e s e r t  marg ins  a r e  approached,  t h e  
d r y  s ea son  becomes l o n g e r  and t h e  p r o b a b i l i t y  of  s u f f i c i e n t  
r a i n  e v e r y  y e a r  becomes less. T h i s  t r a n s i t i o n  i s  w e l l  
demons t ra ted  i n  N i g e r i a .  I n  t h e  Southern  c o a s t a l  a r e a s ,  
t h e r e  i s  abundant  and r e l i a b l e  r a i n f a l l .  I n  t h e  North  
t h e  F r i n g e s  o f  t h e  n o t o r i o u s l y ,  d r o u g h t - a f f e c t e d  S a h e l i a n  
zone are reached .  S i m i l a r l y  i n  I n d i a ,  a s  one moves West 
and Northwest  from Bengal a long  t h e  Ganges v a l l e y  to  Delh i  
and beyond, t h e  c e r t a i n t y  o f  t h e  monsoon r a i n s  d i m i n i s h e s  
and t h e  p r o b a b i l i t y  o f  d r y  y e a r s  o r  monsoon f a i l u r e  i s  o f f s e t  
by t h e  a v a i l a b i l i t y  o f  g e n e r a l l y  good q u a l i t y  ground w a t e r  a t  
r e l a t i v e l y  sha l low  dep ths .  The a l l u v i a l  p l a i n s  o f  t h e  Ganges 
and t r i b u t a r i e s  a r e  a  n a t u r a l  r e s e r v o i r  f o r  ground w a t e r ,  
and f r u i t f u l  w e l l s  may be e a s i l y  dug o r  d r i l l e d .  I n  t h e  
South  o f  I n d i a ,  however, t h e  a l l u v i a l  p l a i n s  a r e  r e p l a c e d  
by t h e  c r y s t a l l i n e  rocks  o f  t h e  Deccan P l a t e a u .  These r o c k s  
p r e s e n t  more d i f f i c u l t  problems f o r  w e l l  d r i l l e r s ;  t h e  l i k e l i -  
hood o f  f i n d i n g  a good supp ly  o f  ground w a t e r  i s  much less. 

A v a i l a b i l i t y  o f  water i s  t h u s  a f u n c t i o n  of  b o t h  c l i m a t i c  
regime and v a r i a b i l i t y ,  o f  g e o l o g i c a l  and s o i l  c o n d i t i o n s .  
These l a t t e r  a r e  d i s t r i b u t e d  i n  a h i g h l y  i r r e g u l a r  manner 
and change d r a m a t i c a l l y  o v e r  s h o r t  d i s t a n c e s .  

-9.4 Community Orqan iza t i on  

The d e s i g n ,  i n s t a l l a t i o n  and management o f  a community 
water supply  sys tem can be c a r r i e d  o u t  w i thou t  r e f e r e n c e  t o  
t h e  o r g a n i z a t i o n  o f  t h e  community i t s e l f .  I n d e e s  where 
community o r g a n i z a t i o n  i s  l a c k i n g  it i s  sometimes n e c e s s a r y  
to  proceed w i t h o v t  community involvement  o r  t o  t a k e  t h e  t i m e  
t o  create t h e  n e c e s s a r y  community s t r u c t u r e .  

Usua l ly ,  however, some form o f  community o r g a n i z a t i o n  
e x i s t s  and i n e v i t a b l y  becomes i n v o l v e d  i n  t h e  w a t e r  supp ly  
improvement p r o j e c t ,  e i t h e r  a s  a h e l p e r  and promoter o r  a s  
an  o b s t a c l e .  

The d e s i g n  and implementa t ion  o f  a community w a t e r  supp ly  
sys tem and i t s  g e n e r a t i o n  and maintenance ( e s p e c i a l l y  t h e  
l a t t e r ) ,  t h e r e f o r e ,  depends on cornrnunit_v o r g a n i z a t i o n  and -___ - 
s t r u c t u r e .  1n s o m e  c o u n t r i e s  t h e r e  a r e  w e l l - e s t a b l i s h e d  
sys tems o f  local  government o f  t h e  s o r t  t h a t  i s  f a m i l i a r  
i n  Europe o r  North  America. T h i s  is  r a r e ,  however. There 
ex i s t s  a wide r ange  o f  local community o r g a n i z a t i o n s ,  i n c l u d -  

- - i n g  t r a d i t i o n a l  t r i b a l  s t r u c t u r e s  w i t h  c h i e f s  and e l d e r s ,  



indigenous peasant-community democracies, sharply stratified 
social systems with a ruling group of high status families 
or individuals, and so on. In some countries the traditional 
tribal structure is in a process of being supported by modern 
systems of local government, sometimes based on a one-party 
political system as in the TANU organization in Tanzania. 

There can also be sharp differences within countries. 
In Peru, for example, the communities on the coastal plain 
consist of mixed populations of European (Spanish) and 
Indian ancestry. These mulato communities have no tradi- 
tional organization in contrast with the Inca Indian communi- 
ties in the interior mountains where the traditional (largely 
democratic) systems still prevail. 

?>. 5 An Approximate Typology 

Using the four broad problem dimensions of settlement 
type, wealth and accessibility, water availability, and 
community organization, and simply dividing each of these 
into two categories, a typology of sixteen rural water 
supply situations can be readily created as shown in Figure 1. 

Clearly, the two-fold categorization of each of the 
four dimensions is an oversimplification, added to which 
there are other important dimensions. The four selected 
are probably of primary importance, however, and from such 
a set of criteria one can i~nrnediately begin to zero in on 
such questions as the type and scale of technology to be 
used and level of service to be provided (dependent upon 
settlement type, community wealth and accessibility). 
Similarly, whether the system is to have water storage capa- 
city and treatment depends on communith wealth and water 
availability. The type of system to be established for 
operation and maintenance also depends on community organiza- 
tion and so on. 

The great variety of water supply problems to he solved, 
however, precludes any easy generalization about the methods 
to be employed. Some general policies, guidelines and pro- 
cedures can be developed, but flexibility in application 
and ability to respond to local circumstances in adaptive 
ways is clearly essential to any successful programme. It 
is not for telescdpe users to tell those who use microscopes 
what they must see. 




