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.R one of a caries of discu 
Agency f o r  International Development. 
t h e  Off ice  of Evaluation. 

s s i o n  papers issued by t h e  
This paper is sponsored by 

The purpose of t h e  A.I.D. P rog rm~ Evaluation Dircueeion Paper 
S e r i e r  i r  t o  s t f n u l a t e  thought and dialogue on development problems 
and t o  encourage experimentation. The au thors  of t h e  papere a r e  
ine t ruc ted  t o  b e  cri t ical  i n  a conr t ruc t ive  r en re  and t o  examine 
e x p l i c i t  o r  i m p l i c i t  asrumptionr t h a t  are usua l ly  taken a s  given, 
t o  look f o r  uarecognized and o f t en  cross-eectoral  l inkages,  t o  
examine hos t  country i n s t i t u t i o n a l  f ac to re ,  t o  examine how AID'S 
organization, e t a f f i n g  and procedures a f f e c t  i ts ef fec t iveness ,  
and t o  i d e n t i f y  a l t e r n a t i v e  approaches and pol icy  options. l k o  key 
f ac to re  cha rac t e r i ze  t h e  e e r i e r :  a c t u a l  dr~e lopment  experience i s  
sought a s  a b a s i s  f o r  ap ia ion  and opinion is d i r ec t ed  towards pol icy  
issues.  The papers a r e  a mix of what i e  h o r n  (from experience 
and evaluat ion widence)  and what needs t o  b e  known frum f u r t h e r  
evaluat ive s tud ie s  . 

Becauee the  discussion papers a r e  exploratory,  they a r e  not  
intended t o  be  compreheneive i n  coverage, conclusive i n  t h e i r  
argument, o r  pr imar i ly  technica l  i n  o r i en t a t ion .  They a r e  intended 
t o  help formulate add i t i ona l  hypotheeea f o r  t e s t i n g  and t o  assese  
what add i t i ona l  work needs t o  be done on t h e  problem. We hope t h a t  
t he  diecussion papera w i l l  help s t imula te  innovative and more 
e f f e c t i v e  programming and pro jec t  design i n  our overseas mieeions 
and t h a t  they w i l l  a l e o  be of i n t e r e s t  t o  scholars  carrying out  
research on development. 

Host importantly,  hmzver ,  we hope t h a t  t he  papers w i l l  
e l i c i t  responses from our readers--responses t h a t  w i l l  confirm or  
r e f u t e  a s se r t i ons ,  r e f i n e  o r  add i s sues  t o  be  analyzed, and suggest 
case  s tud ie s  necessary t o  reeolve iesuee. 

The primary objec t ive  of the  Office of Evaluation ie t o  pro- 
v ide  AID management v i t h  ana lys i s  of t he  intended and unintended 
impact of p ro j ec t s ,  programs, po l i c i e s ,  an3 procedures. It  i e  our 
i n t e n t  t h a t  lessons gleaned frum AID's past  be m d e  readi ly  ava i l -  
ab le  t o  improve present  planning. 

The Office t a i l o r s  i t s  approach t o  s u i t  t h e  na ture  of a 
problem, i t s  urgency, and the  type of da t a  available. After  iden- 
t i f y i n g  a problem and ascer ta in ing  management i n t e r e s t  i n  it, t h e  
o f f i c e ' s  e t a f f  normally l i n h  up with o r  e s t r b l i s h e e  a nehrork 
of AID and non-AID experts .  The c t a f f  a l s o  review i n f o r u t i o n  
from t h e  Agency'e automated da t a  baee systcnu and assembler docu- 
ments including p ro j ec t  papers, p ro j ec t  w a l u a t i o n e ,  and s p e c i a l  



s t u d i e s  sponsored by o the r  p a r t s  of t he  Agency, I n  conjunction 
wi th  t h i s ,  t h e  Off ice  cammisaioas discclssion papers by experts  
who are fami l i a r  with develornent ~ rob lems .  It may a l s o  hold 
workshops and conferences and, i f  n e c e s s a ~ y ,  carT out  f i d d  
s t u d i e s  of p a s t  p ro j ec t s  and programs. The Of f i ce  does not  
sponsor bas i c  research  on development but  concentrates  on analyzing 
ava i l ab l e  information. 

Findings are i s s i ~ e d  i n  discussion papers,  workshop and 
conference r epor t s ,  c i r c u l a r  airgrams, a c t i o n  memoranda, s ec to r  
and subsector s t u d i e s  and case s tudies .  These do not  c o n s t i t u t e  
formal guidance unless  they are e x p l i c i t l y  c leared  and issued a s  
such. 

About This Paper 

The Studies  Divis ion i n  AID 'S  Off ice  of Evaluation i s  coor- 
d ina t ing  an Agency in te r - reg ional  evaluat ion of small  and medium 
s c a l e  i r r i g a t i o n  p ro j ec t s  a s  one of a number of c u r r e s t  e f f o r t s .  
I n  order  t o  provide the  background t o  these  a c t i v i t i e s ,  the  author 
was requested t o  o u t l i n e  t h e  i seues  which should be  included i n  a 
comprel~ensive examination of i r r i g a t i o n ' s  impact on development. 

Leonard Berry is  a recognized expert  i n  many aspec ts  of 
developmerlt but  p a r t i c u l a r l y  i n  those in te rvent ions  with probable 
environmental consequences. He created the  Tanzania Bureau of 
Resource Assssment  and Land Use Planning and served a s  i ts  f i r s t  
head. He is  cu r ren t ly  co-director of the  Program f o r  In t e rna t iona l  
Development a t  Clark Univeroity. 



SUMMARY 

To some, i n c r e a s e d  i r r i g a t i o n  a p p e a r s  t o  be t h e  most e f f e c t i v e  

way t o  f e e d  t h e  wor ld ' s  growing p o p u l a t i o n .  They emphasize t h e  

h i g h  y i e l d s  t h a t  are p o s s i b l e  u s i n g  w e l l  coord ina ted  s e t s  o f  i n p u t s ,  

i n c l u d i n g  ' 'green r e v o l u t i o n "  packages ,  t o  meet t h e  r a p i d l y  growing 

demand f o r  food i n  t h e  f a c e  oE s t a g n a t i n g  p r o d u c t i v i t y .  

Another v iewpoint  s t r e s s e s  t h e  d i f f i c u l t i e s  of o p e r a t i n g  

t r u l y  s u c c e s s f u l  i r r i g a t i o n  p r o j e c t s .  I n  most human and p h y s i c a l  

s e t t i n g s ,  i r r i g a t i o n  technology is i n t r u s i v e  and d i s r u p t i v e  t o  e s -  

t a b l i s h e d  n a t u r a l  and man-made sys tems.  I r r i g a t i o n  c r e a t e s  new 

h e a l t h ,  s o i l ,  w a t e r ,  socio-economic, and decis ion-making env i ron-  

ments. O f t e n ,  t h e  p o t e n t i a l  g a i n s  of i r r i g a t i o n  a r c  o f f s e t  o r  

g r e a t l y  reduced by one o r  anotl icr  segment of  t h i s  d i s h ~ r m o n y .  

C r i t i c s  p o i n t  t o  t h e  i n c r e a s e  i n  he , l l th  p r o b l c ~ n s  o r  c o n s i d e r a b l e  

l o s s e s  o f  i r r i g a b l c  land through w a t e r - l o g ~ i n g ,  s n l i n i z n t i o n ,  and 

poor management p r a c t i c e s .  

S t r o n g  ev idence  suppoxts  both  v ~ c w p o i n t s .  I r r i g a t i o n  can 

b e  a  powerful f a c t o r  i n  i n c r e a s e d  n g r i c t ~ l t u r n l  p roduc t ion ;  i t  can 

be shown t h a t  w n y  i r r i g a t i o n  p r o j e c t s  have f a i l c d  t o  ach ieve  long 

r u n  p r o j e c t  g o a l s .  

Many deve lop ing  c o u n t r i e s  and many donor agencies, i n c l u d i n g  

USAID,  e n v i s a g e  i r r i g a t i o n  a s  a s i g n i f i c a n t  component of development 

programs i n  t h e  coming y e a r s .  The  FA0 h a s  c a l l c d  fo r  an inves tmen t  

i n  i r r i g a t i o n  of $40 b i l l i o n  from 1975 t o  1985 though c u r r e n t  ex- 



- v i i  - 

p e n d i t u r e s  a r e  cons ide rab ly  l e s s  than t h e  necessa ry  $4 b i l l i o n  

a  yea r .  D e s p i t e  t h e  c o n s t r a i n t s  of money, t e c h n i c a l  knowhov, and 

manpower, t h e  e x t e n s i o n  of i r r i g a t i o n  w i l l  con t inue  t o  command 

c o n s i d e r a b l e  a t t e n t i o n .  The p o t e n t i a l  i s  c o n s i d e r a b l e  -- t h e r e  

may b e  one and one-half t imes  as much i r r i g a b l e  land y e t  un- 

i r r i g a t e d  a s  i s  now under i r r i g a t i o n .  Land c u r r e n t l y  under 

i r r i g a t i o n  could doubls  i t s  p r o d u c t i v i t y  us ing  i m ~ r o v e d  s o i l ,  

w a t e r ,  and system management. 

These two approaches-- (1) improvement of c u r r e n t  i r r i -  

g a t i o n ,  and ( 2 )  e x t e n s i o n  i n t o  new areas-- can only  be worthwhi le  

i f  they a r e  based on a  new kind of hard-headed assessment .  Tf i r -  

r i g a t i o n  i s  t o  make i t s  espected c o n t r i b u t i o n s ,  world-wide, t h e  

s u c c e s s  r a t e  needs t o  be s u b s t a n t i a l l y  improved. Such improvement 

can on ly  b e  achieved by a  long term process  of p r o j e c t  s e l e c t i o n ,  

d e s i g n ,  eva lua t lo t l ,  moni tcc ing,  and feedback. The s p c c i n l  cornmit- 

ment of USAID t o  problems of genera l  r u r a l  dcvclopment, h e a l t h ,  

e q u i t y ,  and t h e  environment make t h e  zva lun t ion  of i r r i g a t i o n  

p a r t i c u l a r l y  c r i t i c a l .  

This  r e p o r t  o u t l i n e s  i s s u e s  t h a t  shoulci bc examined i n  any  

comprehensive c v a l u n t i o n  of i r r i g a t i o n  p r o j e c r s .  I t  s e t s  t h e s e  

i s s u e s  a g a i n s t  n  background of p rcv ious  e v a l u a t i o n s  of USAID 

p r o j e c t s .  Recommendations a r e  made f o r  a schema f o r  s e l e c t i o n  



.k 
o f  USAJD p r o j e c t s  t o  b e  eva lua ted .  

Five o v e r l a p p i n g  components a r e  e s s e n t i a l  t o  any compre- 

h e n s i v e  e v a l u a t i o n :  

... economic v i a b i l i t y  

... e f f i c i e n c y  o f  r e s o u r c e  u s e  

... e f f e c t i v e n e s s  of water  d e l i v e r y  sys tems 

... environmental  q u a l i t y  ( inc lud ing  h e a l t h  impacts)  

... s o c i a l  soundness of t h e  new s o c i a l  sys tem 

Tab le  111 (Page 37) s e t s  o u t  a  more d e t a i l e d  taxonomy f o r  t h e s e  

components. 

I r r i g a t i o n  p r o j e c t s  take  a  long time t o  d e s i g n ,  b u i l d ,  and be- 

come o p e l a t i o n a l .  We t h e r e f o r e  recormend t h a t  e v a l u a t i o n  be a con- 

t in~ :ous  p r o c e s s  dur ing  the  t h r e e  main s t a g e s  of t h e  p r o j e c t  c y c l e .  

Tab le  IV (Page 4 2 )  s u g g e s t s  the  d i f f e r e n t  p o i n t s  of emphasis over 

t ime.  I t  i s  a l s o  important  t h a t  e v a l u a t i o n  i n c l u d e  a p o s t  c o n s t r u c t i o n  

a n a l y s i s .  

I n  a t t e m p t i n g  t o  s e t  t h i s  e v a l u a ~ i o n  schema a g a i n s t  e x i s t i n g  

e v a l u a t i o n s ,  we Found a complex s i t u a t i o r . .  USAID e v a l u a t i o n s  focus  

a lmost  e n t i r e l y  a t  t h e  p r o j e c t  l e v e l  and range  from d e t a i l e d ,  l a r g e  

s c a l e  reviews t o  s h o r ~  commentaries. There a p p e a r s  t o  be more 

m a t e r i a l  on Asian and Near E a s t e r n  p r o j e c t s  than  on Afrj-can o r  L a t i n  

* 
Our terms of r e f e r e n c e  d id  n o t  c a l l  f o r  a  d e f i n i t i v e  survey 
oE a l l  ITSAID i r r i g a t i o n  e v a l u a t i o n s .  For a  comprehensive 
examinat ion oE A I D  e v a l u a t i o n s  and i r r i g a t i o n  e f f o r t s ,  s e e  
" P a t t e r n s  i n  I r r i g a t i o n  P r o j e c t s :  An A n a l y s i s  of A I D ' S  Auto- 
mated Data," I Q C  B i .  AID/ots-C-1377, p repared  by P r a c t i c a l  
Concepts I n c o r p o r a t e d ,  November, 1978. Two rev iews  c u r r e n t l y  
underway a r e  " P a t t e r n  Ana lys i s  of Small  and Medium Scale Ir- 
r i g a t i o n  P r o j e c t s , "  A I D  c o n t r c c t  otr-C-1378, i n  p r e p a r a t i o n  
by Checci  and Company; and "Syn thes i s  of I r r i g a t i o n  Water 
T r a n s p o r t  P r a c t i c e s , "  which t h e  Consortium f o r  I n t e r n a t i o n a l  
Development (CID) has  underway. 



An2rican a c t i v i t i e s .  We found no e v a l u a t i o n s  t h a t  looked compre- 

h e n s i v e l y  a t  t h e  v a r i o u s  s t a g e s  of t h e  p r o j e c t  c y c l e  and none t h a t  

examined t h e  f u l l  b r e a d t h  of e s s e n t i a l  themes. We could  n o t  d i s -  

c e r n  a n  o v e r a l l  r a t i o n a l e  f o r  evalua2ion nor  d i d  we l e a r n  of any 

e f f e c t i v e  mechanism f o r  u s i n g  t h e  r e s u l t s  of e v a l u a t i o n  i n  p r o j e c t  

p lanning.  Although s e v e r a l  o f  t h e  e v a l u a t i o n s  we reviewed i d e n t i f i e d  

c r i t i c a l  problems i n  p r o j e c t  management, we found v e r y  l i t t l e  e x p l i c i t  

a t t e n t i o n  t o  formal  mechanisms t o  u s e  t h e  e v a l u a t i o n s  t o  improve pro- 

j e c t  management. Nor d i d  we f i n d  any mention of sys tems t o  moni tor  

p r o j e c t  performances i n  ways which would improve p r o j e c t  management. 

We recommend : 

... a  c l e a r e r  s t a t e m e n t  on the  purpose of e v a l u a t i o n  t o  
i n c l u d e  t h r e e  o b j e c t i v e s  : 

a .  assessment  of p r o j e c t  conformity w i t h  o r i g i n a l  
g o a l s ;  

b. f a c i l i t a t i n g  feedback f o r  improved p r o j e c t  
management ; 

c .  d e f i n i n g  l e s s o n s  l ea rned  t o  improve d e s i g n  of 
f u t u r e  p r o j e c t s .  

. . . evaluations t o  be t a r g e t e d  on the  needs of t h e  Agency, 
t h e  h o s t  gcvernment,  and t h e  u s e r s  of t h e  sys tem w i t h  
a p p r o p r i a t e  feedback t a  each;  

... a  l o n g i t u d i n a l  s t u d y  approach t o  e v a l u a t i o n ;  

... t h a t  e v a l u a t i o n  should  i n c l u d e  both  i n t e r n a l  USAID 
e v a l u a t o r s  and independent  c o n t r a c t o r s  w i t h  h o s t  
country  pe r sonne l  involved i n  both .  

Desp i t e  a comprehensive s e a r c h ,  w e  found compara t ive ly  few 

non-USAID suppor ted e v a l u a t i o n s  of USAID p r o j e c t s .  Those we re- 

viewed r e s u l t e d  e i t h e r  from an academic s t u d y  o r  a "sec to r"  review. 

The most important  c o n t r i b u t i o n  o f  t h e s e  non-AID e v a l u a t i o n s  is 



t h a t  they were a b l e  t o  t a k e  a  broad view of a  p a r t i c u l a r  pro- 

blem. For  example, one  academic review s t u d i e d  the  g e n e r a l  

impact of  i r r i g a t i o n  on a r c g i o n a l  economy; o t h e r  s e c t o r  r e -  

views analyzed t h e  environmenta l  o r  o t h e r  e f f e c t s  of a  number of  

p r o j e c t s .  These c t u d i e s  a r e  a n  impor tan t  complement t o  USAID 

p r o j e c t  evaluations, b u t  a r e  n o t  numerous enough o r  comprehensive 

enough t o  s i g n i f i c a n t l y  a f f e c t  t h e  need f o r  Agency suppor ted  

e v a l u a t j o n .  

I n  d e s i g n i n g  a  USAID prograli oE e v a l u a t i o n ,  we reconmand: 

t h a t  t h e r e  be  a  r e g i o n a l  re vie^ of the  s u c c e s s  and 
problems of i r r i g a t i o n  p r o j e c t s  ( t o  i n c l u d e  USAID 
and o t h e r  p r o j e c t s )  i n  each ?f r h t  fo l lowing  r e g i o n s :  

Ind ia -Pak i s t an  
S r i  Lanka - Southeas t  Asia  
Middle E a s t  ( a s  de f ined  by USAID) 
Arid  and Semi-arid A' r i c a  (Snhel ,  Sudan, 

E a s t  N r i c a )  
Humid West and C e n t r a l  A f r i c a  
L a t i n  America 

t h a t  a l l  p r o j e c t s  i n c l u d e  a moni tor ing and  
e v a l u a t j o n  compopent of a  s m a l l  number of s i g -  
n i f i c a n t  variables; 

t h a t  i n  each USAID reg ion  i n  which t h e r e  i s  
~ i g n i f i c ~ ~ n t  involvement w i t h  i r r i g a t i o n ,  one 
p r o j e c t  be d e s i g n a t e d  f o r  i n t e n s i v e  evn lua t  ion  
and m o n i t o r i n g ;  

t h a t  mechdcisms be  s e t  rip t o  f a c i l i t a t e  t h e  u s e  
of e v a l u a t i o n s  i n  p r o j e c t  improvement r ~ n d  new 
p r o j e c t  d e s i g n  
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THE - IMPACT IRRIGATION DEVELOPMENT : - 
ISSUES FOR A COMPREHENSIVE EVALUATION -- STUDY 

1. Introduction: The r o l e  of i r r i g a t i o n  i n  meeting world food needs. 

1.1 Can r e a l i t y  match t h e  promise? 

World food production is r i s i n g  s teadi ly .  To improve nu t r i t iona l  

standards among t h e  world's poor and t o  feed t h e  world's rapid ly  grow- 

ing  population, food production must continue t o  expand. Bringing new 

land i n t o  production w i l l  achieve some gains. But t h e  r a t e  of expansion 

of nev arable  land i s  estimated a t  only 0.7 percent per  annum, far below 

current  population growth r a t e s  .' Thus, t h e  more s ign i f i can t  food gain 

must come through increasing productivi ty of land a l ready under c u l t i -  

vation. Increased food supply requires e f f i c i e n t  management of several  

var iables ,  especia l ly  water,  seed, f e r t i l i z e r ,  pes t  cont ro ls ,  food s tor -  

age, land management, and crop mixes. Better  water u t i l i z a t i o n ,  usually 

through i r r i g a t i o n ,  i s  one of t h e  most c r i t i c a l  of thesc var iables .  

Population growth r a t e s  i n  Asia, Africa, and Latin America vary 
from 2.5 percent t o  3 percent with some as high as 4 percent. 



I r r i g a t i o n  i s  not a new methodology. I n  t h e  humid t r o p i c a l  a reas  

of southern China, Southeast Asia, and India ,  i r r i g a t i o n  has long im-  

proved y i e l d s  i n  areas  with abundant l abor  through double cropping and 

c a r e f u l  crop management. I n  t h e  d r i e r  p a r t s  of Asia, and i n  t h e  Near 

East,  Africa and p a r t s  of Lat in Amerjca, i r r i g a t i o n  is  used somewhat 

d i f f e r e n t l y .  By lengthening t h e  growing season, t h e  r e l i a b i l i t y  and 

quan t i ty  of crop production i s  improved; by introdu-ing i r r i g a t i o n  i n  

a reas  of low o r  unre l iable  r a i n f a l l ,  p ro tec t ion  against  drought i s  

as s u e d  . 
Previous success with i r r i g a t i o n  is causing planners i n  developing 

count r ies  t o  expand t h e  area  of i r r i g a t e d  land. The current  r a t e  of 

expansion i n  developing countr ies  i s  roughly 3 percent per  annun. The 

FA0 expects  such investments t o  continue. FA0 analyst  C.E. Houston 

projec ted  t h a t  2.5 mi l l ion  hectares  of newly i r r i g a t e d  land would come 

i n t o  production each year from 1975 t o  1985 and approximately twice a s  

many i r r i g a t e d  hectares would be r e h a b i l i t a t e d  or  improved. Houston 

viewed both increasing and im?rovin& i r r i g a t i o n  a s  c e n t r a l  t o  so lv ing  

world food problems and argued t h a t  i r r i g a t i o n ' s  previously s i g n i f i -  

cant  sha re  o f  a g r i c u l t u r a l  a i d  must become even l a rge r  i n  t h e  yea r s  

ahead. 3 

Clear ly ,  i r r i g a t i o n  - i s  capable of h igher  yields. I n  A s i a ,  

water con t ro l  and other  inputs  on working farms r e s u l t  i n  r i c e  y i e l d s  up 

t o  f i v e  times higher than those i n  un i r r iga ted  areas. S c i e n t i f i c a l l y  

managed i r r i g a t i o n  does even b e t t e r .  On research farms, y i e l d s  with 

i r r i g a t i o n  can be  a s  much a s  four t o  e igh t  t imes higher than  t h e  y i e l d  

C . E. Houston, " I r r i ea t lon  Development i n  t h e  world, " i n  Worthing- 
ton ,  Arid Land I r r i g a t i o n  D e ~ e l ~ p i n ~  C ~ ~ t r i e s ,  pp. 425-432, 
1977. F u l l  References a r e  c i t e d  i n  section 6, % a t e r i a l s  
Consulted . " 

Ibid. p .  4 2 6 .  - ,. . 
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of i r r i g a t e d  working farms. Although t h e s e  as tounding y i e l d s  a r e  f a r  

from matched on r e g u l a r  f a r a s ,  t h e  20 p e r c e n t  of  t h e  wor ld ' s  a g r i c u l -  

t u r a l  l and  which is i r r i g a t e d ,  produces 40 pe rcen t  of t h e  w o r l d ' s  

a g r i c u l t u r a l  o u t p u t .  4  

Y e t  i r r i g a t i o n  p r o j e c t s  have exper ienced many d i f f i c u l t i e s .  The 

FA0 has  e s t i m a t e d  t h a t  roughly  one-half o f  t h e  wor ld ' s  i ~ r i g a t e c i  l and  

is  a f f l i c t e d  w i t h  s a l i n i z a t l o n  w i t h  r e s u l t a n t  s e r i o u s  d e c l i n e s  i n  pro- 

d u c t i v i t y .  I n  i n d i v i d u a l  n a t i o n s ,  s a l i n i z e d  o r  wa te r  logged s o i l s  

cover  more t h a n  70 pe rcen t  of the  i r r i g a t e d  land i n  Egypt, I r a n ,  I r a q ,  

and P a k i s t a n ,  r a n g i n g  i n  s e v e r i t y  from moderate  t o  s e r i o u s .  I n  p a r t i -  

c u l a r ,  200,000 h e c t a r e s  of newly i r r i g a t e d  Egypt ian  l and  is  a f f e c t e d ;  

i n  P a k i s t a n ,  100 h e c t a r e s  go o u t  of p roduc t ion  every  day because  of 

5 
s a l i n i t y .  I n d i a  h a s  abou t  1 2  m i l l i o n  h e c t a r e s  a f f e c t e d .  D i f f i c u l t i e s  

such a s  s a l i n i z a t i o n  r e s u l t  froin many c a u s e s .  I n  a  few c a s e s ,  t h e s e  

problems grow from f a u l t s  i n  t e c h n i c a l  d e s i g n .  I n  many t e c h n i c a l l y  

sound p r o j e c t s ,  however, o b j e c t i v e s  a r e  n o t  achieved because  of improp- 

e r  management, u n s a t i s f a c t o r y  l e a d e r s h i p  and decision-making,  o r  

s h o r t - s i g h t e d  l o c a l  r e s o u r c e  use .  

There a r e  o t h e r  problems. I r r i g a t i o n  p r o j e c t s  a r e  expensive  and 

grow more s o  a s  t h e  e a s i e r  o p p o r t u n i t i e s  a r e  e x p l o i t e d .  A= a  r e s u l t ,  

they i n c r e a s e  d e b t  burdens o r  become more d i f f i c u l t  t o  j u s t i f y  a s  g r a n t s .  

The h igh  c a p i t a l  o u t l a y  p l a c e s  s t r o n g  demands on t h e  new i r r i g a t i o n  

system t o  produce commensurate cash  r e t u r n s  and t h e r e f o r e  t o  gcow c r o p s  

f o r  expor t .  These expensive  p r o j e c t s  a l s o  i n c r c a a e  t h e  r i s k  q u o t i e n t  

should t h e  sys tem f a i l  t o  a c h i e v e  planned t a r g e t s .  

t ' 

V.A. Kouda, "Arid Land I r r i g a t i o n  and lo i l s  F e r t i l i t y :  P r o b l e m  i. 

of S a l i n i t y  , A l k a l i n i t y ,  and Compaction" i n  Worthington,  Arid f 'I 

1 
Land I r r i g a t i o n  i n  Developing C o u n t r i e s ,  1977, p. 213. r G 

Houston, " I r r i g a t i o n  Development ." p. 4 3 1 .  



I n  t h e  f a c e  of what i n e v i t a b l y  w i l l  b e  g r e a t l y  expanded inves t -  

ments i n  i r r i g a t i o n ,  many ques t ions  emerge: 

... Given l i m i t e d  resources ,  i s  increased i r r i g a t i o n  t h e  most 
e f f e c t i v e  response t o  world food needs? 

... Is t h e r e  enough water  t o  meet i r r i g a t i o n  needs as wel l  as 
provide f o r  o the r  humau needs? 

... Do i r r i g a t i o n  p r o j e c t s  d e l i v e r  what t h e  p lanners  plan? 

... Is r e h a b i l i t a t i o n  o r  new i r r i g a t i o n  more r e a l i s t i c ?  

... Are cur ren t  methods and technologies  of  i r r i g a t i o n  su f f i -  
c i e n t l y  understood t o  he  disseminated widely i n  t h e  devel- 
oping world? 

... Are techniques f o r  t r a i n i n g  i r r i g a t o r s  and i r r i g a t i o l :  
managers s u f f i c i e n t l y  pe r f ec t ed  t o  dea l  wi th  expanding 
personnel needs? 

... Are t h e  s i d e  e f f e c t s  of any i r r i g a t i o n  e f f o r t s  harmful t o  
t h e  go in t  t h a t  t hey  outweigh t h e  ga ins  i n  food production? 

This  s h o r t  paper cannot provide answers t o  t h i s  formidable range 

of  i s s u e s .  Hovever, it does s e t  ou t  a framework wi th in  which t h e s e  

ques t ions  can be answered, and sugges ts  methods of eva lua t ion  t o  i m -  

prove p ro j ec t  design. 

1 . 2  The r o l e  of eva lua t ion .  

The high promise t h a t  i r r i g a t i o n  o f f e r s  and t h e  conunensurately 

long  l i s t  of r i s k s  and u n c e r t a i n t i e s  p lace  p a r t i c u l a r  p r i o r i t y  on care- 

fu l  p r o j e c t  design and sound p r o j e c t  evaluat ion procedures.  P r o j e c t  

e f f e c t i v e n e s s  can only  be  improved through a c l e a r  a n a l y s i s  o f  t h e  ex- 

per ience  of  e x i s t i n g  i r r i g a t i o n  a c t i v i t i e s .  

E f f e c t i v e  eva lua t ion  c a l l s  f o r  a simple y e t  comprehensive evalua- 

t i o n  design model. A r ecen t  SCOPE pub l i ca t i on  p re sen t s  a h e l p f u l  design 

&-mat which implies  f ive  b a s i c  evaluation quest ions.  They a r e :  

(i) Is t h e  proposed p r o j e c t  economically sound? 



Has adequate 

Has t h e  f u l l  

provision been made f o r  drainage and leaching? 

range of a l t e r n a t i v e  measures f o r  achieving 

ef f ic iency i n  water use been appraised? 

Has t h e  projec t  study examined t h e  probable e f f e c t s  upon 

aquatic  and adjoining t e r r e s t r i a l  ecosystems of chauging 

t h e  hydrological and s o i l  regime i n  t h e  area?  

Has t h e  study canvassed and assigned cos t s  t o  t h e  soc ia l  

and economic measures which would be required t o  assure t h a t  

an t i c ipa ted  benef i t s  from crop growth and s o c i a l  s t a b i l i t y  

a r e  r ea l i zed?  6 

These f i v e  i s sues ,  generalized f o r  all evaluat ions,  Tecome: 

economic v i a b i l i t y ,  s o i l  productivi ty,  water use, environmental impacts, 

and socio-economic impacts. 

If qe judge ex i s t ing  i r r i g a t i o n  evaluations on t h e  simple c r i t c r i a  

of whether o r  not they consider a l l  these  i s sues ,  most a r e  lackjng. 

Although A I D  and o ther  agencies have made much progress i n  recent years ,  

most evaluat ions a r e  confined t o  t h e  projec t  construct ion and implemen- 

t a t i o n  s tage;  none looks a t  a l t e rna t ives  t o  investment i n  i r r i g a t i o n ;  

and only a few involve post construction evaluation on a broad bas is .  

Most evaluat ions a r e  sti l l  based on assumptions t h a t  t h e  prime ob- 

j ec t ive  of a proJeet  i s  t o  increase t h e  cash re tu rn  on t h e  investment; 

many seem t o  assume t h a t  t h e  goals  of governments t ake  precedence over 

goals of t h e  users  of t h e  i r r i g a t h n  system; few have addressed t h e  en- 

vironmental impact of  such projec ts ;  and only recent ly  have evaluations 

begun t o  address t h e  managerial and operat ional  issues which are so  

c r i t i c a l  t o  t h e  success of such projec ts .  

6 Derived from Martin W. Holdgate and G.F. White, Environmental . . 
Issues:  SCOPE Report #lo,  1977. 2, 
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This paper addresses t h e  i s s u e s  t h a t  should be considered i n  

d t f f e r s n t  types of evaluations. We f i rs t  review t h e  extent  of irri- 

ga t inn  and plans f o r  t h e  fu ture .  We then  examine projec t  evaluat ions 

of USAID and non-AID pro jec t s ,  prepared both by A I D  and o thers .  Rased 

on t h e s e  reviews, we present a  scheme f o r  pro jec t  evaluation and f o r  

s e l e c t i o n  of' p ro jec t s  f o r  d i f f e r e u t  l e v e l s  of sssessments. 

2. I r r i g a t i o n :  I ts h i s t o r i c a l  evolut ion,  current  s t a t u s ,  and pro- - - 
j e c t i o n s  f o r  t h e  future.  

2 .1 H i s t o r i c a l  Evolution: S t y l e s  of i r r i g a t i o n  p r o j e c t s  

I r r i g a t i o n  i s  d m o s t  as o ld  a s  sedentary ag r i cu l tu re  i t s e l f .  I n  

t h e  g r e a t  r i v e r  v ' l l ey  cu l tu res  of t h e  world's ea r ly  c i v i l i z a t i o n s ,  

i r r i g a t i o n  f i l l e d  a  bas ic  need f o r  productive f a m l n g  i n  r a i n  d e f i c i e n t  

a reas .  Later  techniques of  t e r r a c i n g  and carefu l  wate:. managanent would 

enable Sabeans t o  prosper i n  Yemen, Nabateans t o  make t h e  Siccf produc- 

t i v e ,  and form t h e  bas i s  of t h e  ancient  Zimbabwean's c i v i l i z a t i o n  i n  

southern Africa.  

I r r i g a t i o n  has been a p e r s i s t e n t  t o o l  f o r  improving productive 

c a p a b i l i t i e s  i n  many p a r t s  of t h e  world. In  t h e  twentieth century it 

has assumed g r e a t  importance f o r  many nat ions i n  Asia, and f o r  some i n  

Afr ica  and Lat in  America. India ,  Pakistan,  China, Mexico, Sudan, and 

Egypt a r e  obvious examples. I r r i g a t i o n  a s  a  means t o  increase  produc- 

t i v i t y  and promote development, continues t o  play n l a r g e  part i n  p lans  

f o r  t h e  f u t u r e  of many developing count r ies .  

The h i s t o r y  of i r r i g a t i o n  i n  t h e  dereloping world can be viewed i n  I 

t h r e e  phases or s t y l e s :  a  co lon ia l  s t y l e ,  an export promotion s t y l e ,  and 
Y , .  

a community promotion s t y l e .  These phases are r e l a t e d  t o  an evolut ion  of 



ideas through time, but  they a l s o  r e f l e c t  contemporary va r i a t ions  of 

s t y l e  and approach. They provide a perspect ive f o r  t h e  exami-lation 

of i r r i g a t i o n  a c t i v i t y  over t h e  l a s t  f i f t y  years .  

Colonial S ty le :  A number of l a rge  s c a l e  i r r i g a t i o n  p ro jec t s  pre- 

da te  World War I1 when many of t h e  current  LDC's were colonies of  

European powere. P ro jec t s  b u i l t  during t h i s  e r a  attempted t o  produce 

crops important t o  t h e  mother country. They incorporated l i t t l e  o r  no 

indigenous input  i n t o  t h e  planning o r  managerial process and were b u i l t  

exclusively with fore ign  c a p i t a l .  Pro jec ts  of' t h i s  kind were found i n  

Indonesia, where t h e  Dutch i r r i g a t e d  l a r g e  t r a c t s  f o r  r i c e  production;7 

t h e  Indus Valley of Pakistan where t h e  B r i t i s h  extended i r r i g a t i o n  t o  

produce g ra in  f o r  t h e i r  empire;8 i n  t h e  Gezira scheme i n  Sudan where 

cot ton was produced f o r  Lancashire m i l l s  i n  England; i n  t h e  Office du 

Niger i n  Mali, a s  an attempt by t h e  French t o  reproduce t h e  Gezira; 

and i n  Somalia where I t a l i a n  managers grew bananas f o r  export t o  t h e  

home market. Many of these  p ro jec t s  have been subs tan t i a l ly  modified 

s ince  t h e i r  inception.  Some, such a s  t h e  Indonesian r i c e  production 

p ro jec t ,  have f a l l e n  i n t o  disuse,  Others such a s  t h e  Gezira a r e  turn ing  

t o  a g rea te r  v a r i e t y  of crops including food crops. Management of these  

en te rp r i ses  i s  now mainly by na t ionals ,  but  t h e  systems of management are 

not f;reatly changed. 

7 Leonard Cantor, A World of Geography of I r r i a a t i o n ,  1967, p 117. 

Aloys A. Nichel,  "The Impact of 14odern I r r i g a t i o n  Technology i n  
t h e  Indus and Helmand Basins of  Southwest Asia," i n  Farvar and 
Milton, TheCnreless p. 262. 



Export> Promotion Style :  These projec ts  a r e  typica! of the  period 

between World War I1 and t h e  l a t e  1960's. Their objec t ive  was incceased 

production of cash crops f o r  export. The d i r e c t  p r i o r i t i e s  of mother 

country needs gave way t o  i n t e r e s t  i n  cash income derived from t h e  

world market. Large sca le  a c t i v i t i e s  assumed p r i o r i t y  a s  economies 

of sca le  were maximized, and it was assumed t h a t  " t r i c k l e  down" e f f e c t s  

would d i s t r i b u t e  t h e  economic gains .lo other  p a r t s  of society.  

Although projec ts  were mostly under t h e  cont ro l  of host  country 

governu~ents, foreign a i d  played a major ro le .  Examples include Afghan- 

i s t a n ' s  Helmand Valley fo r  cot ton  and gra ins  ,9 Mexico ' s innumerable 

p ro jec t s  f o r  cot ton and tomato production ,lo and Sudan ' s "Managil ex- 

tension". 

Some of these  projec ts  have met with r e l a t i v e  economic success, 

e spec ia l ly  i z  terms of achievements measured a t  t h e  na t ional  l eve l .  

However, a l a rge  nmber a r e  no longer functioning a s  designed, due 

e i t h e r  t o  environmental, s o c i a l ,  or  managerial complicstions. The 

p ro jec t s  have tended t o  remain i s l ands  of production with only l imi ted  

impact on t h e  surroundi2g communities. Despite these  s i g n i f i c a n t  draw- 

backs, many new o r  expanded export promotion projec ts  a r e  under con- 

s ide ra t ion ,  including the  Mahawele Ganga i n  S r i  Lanka and t h e  expansion 

of  t h e  p r iva te ly  financed e f f o r t s  of Budd-Senegal. 

Comur-ity Promotion Style :  Projec ts  i n  t h i s  category have become 

more common since the  ea r ly  1970's. Understanding t h a t  expected m u l t i -  

p l i e r  e f f e c t s  from l a r g e  p ro jec t s  were not occuring, newer p ro jec t s  were 

d e s i ~ n e d  t o  increase income t o  t h e  rural poor t l r c ~ g h  numerous small-scale 

projec ts .  AID'S  Basic Human Needs Policy and i t s  focus on t h e  rural poor 

9 * I b i d  9 p 258. 

10 Adolfo Orive-Alba, La Irrigation un Mexico, 1970, p. 218. 



is D a r t  of t h i s  trend. The primary goal fo r  these  p ro jec t s  i s  pro- 

duction of an a g r i c u l t m e l  surplus f o r  loca l  consumption. Emphasis 

i s  placed on food crops ins tead  of cash export crops. Where possible,  

t r a d i t i o n a l  methods of c u l t i v a t i o n  a r e  reinforced r a t h e r  than replaced. 

Foreign c a p i t a l  i s  usual ly  involved, but l o c a l  managerial s k i l l  i s  

a l s o  a v i t a l  ingredient .  Examples of community promotion p ro jec t s  

include t h e  Nam Tan projec t  i n  ~ a o s  ,11 t h e  small-farmer system i n  t h e  

phi l ippines  ,12 t h e  Lam Pao p ro jec t  i n    hail and ,13 t h e  Sederhana projec t  

i n  ~ n d o n e s i a  ,14 and t h e  On-Farm-Water Management p ro jec t  i n  Pakistan. 1 5  

A t  present (19 80) both export promotion and communi t y  promotion 

s t y l e s  a r e  common types of i r r i g a t i o n  e f fo r t s .  

2.2 Sta tus  of I r r i g a t i o n  i n  Developing Countries. 

Table I summarizes t h e  d i s t r i b u t i o n  of i r r i g a t e d  land i n  t h e  devel- 

oping tiorld. The FA0 est imates t h a t  i n  1376 there were 230 mi l l ion  

hectares  of i r r i g a t e d  land,  78 percent located i n  developing countr ies .  

I n  t h e  period 1961-76 i r r i g a t e d  f a r d n n d  increase2 by 30 mil l ion  hectares 

(20%) i n  developing countr ies ,  compared with 12 mil l ion hectares  (30%) 

i n  developed countr ies .  

Fred Tileston,  Jimmie Green and Ivlontha ?larisk, Evaluation S tudy  
of the  Nam Tan I r r i g a t i o n  Project ,  1971,. .---- 

Daniel W. Bromley, W i l l i n m  Merri l l  and Sarah K. Boys, Program 
Evaluation: Phil ippines Small Scale I r r i g a t i o n ,  1978. -- 

R.C.Y. Ng, Land U s e  and Socio-Economic Changes Under t h e  Impsct 
of I r r i g a t i o n  i n  t h e  Lam Pao Project Area i n  Thailand, 1978. 
7 

On-Farm Water Management : Jo in t  US-Pakistan Evaluation, 1978. --- 



TABLE h 

D i s t r i b u t i o n  of I r r i g a t i o n  i n  t h e  World - 
( i n  thousands of  h e c t a r e s )  

Region/Country 

WORLD : 

A l l  Developed C o u n t r i e s  

A l l  Developing C o u n t r i e s  

A F R I C A  

NORTH/CENTRAL AMERICA 

SOUTB AMERICA 

A S I A  

- -- 
AFKICA -- 

AJ g e r i a  

Benin 

Botswana 

Burundi 

Cameroon 

Cape Verde 

Chad 

E ~ Y P  t 

E t h i o p i a  

Gambia 

Ghana 

Guinea 

I v o r y  Coast  

% Growth 
1961-1976 



TABLE ' - - 11 - 
I 
/ I:' 

Region/Country 1961-65 1976 % Growth 
1961-1976 

I 

AFRICA (continued) - 
Kenya 

Liberi-a 

Libya 

Madagascar 

Malawi 

Mali 

Mauritania 

Maur i t i u s  

Morocco 

:4ozambique 

Nambia 

Niger 

Nigeria 

Reunion 

Rhodesia 

Rwanda 

Senegal 

S i e r r a  Leone 

Somalia 

South Afr ica  

Sudan 

Swaziland 

Tanzania 



,> 
i , c 

TABLE I - -  - 12 - i 
i 
i 

Region/Country 1961-65 1976 % Growth J 
1961-1976 r 

1 

1 
AFRICA (continued) 

3 

Togo 2 3 50.0 I 

Tunis ia  

Upper Volta  

Zambia 

NORTHICENTRAL - A ~ R I C A  

Bel ize  

Costa Rica 

Cuba 

Domi~~ican  Republic 

E l  Salvador 

Guadeloupe 

Guatemala 

H a i t i  

Honduras 

Jamaira 

Mart i n i q ~ ~ e  

Mexico + 

Nicaragua 

Panama 

Puerto Rico 

S t .  Lucia 

S t  . Vincent 

Trinidad 



i 
1 TABLE L - 

Region/Coun try 1961-65 1976 X Growth 
1961-1976 

SOUTH AMERICA -. 5,403 6,720 
. , 

24.6 

Argentina 1,587 1,820 14.7 

Bol iv ia  74 120 62.2 

Braz i l  

Chi le  

Colombia 231 285 23.4 

Ecuador 

Guyana 

Paraguay 30 5 5 83.3 

Peru 

Surinam 

Uruguay 3 2 58 81.2 

ASIA - 
Afghanistan 

Bahrain 

Bangladesh 

Burma 

China 

Cyprus 

Hong Kong 

India 

Indonesia  

Iran 



- 
, \j?, +, t 

* ,c . , 
#r:. 

1 TABLE I - -  -a14 - 
i 'k --. 2 

I Region/Country 1961-65 1976 % Growth Y 

1961-1976 t I, 
? 

' 7  , 
4 

ASIA (continued) - 
I srae l  

Jordan 

Kampuchea 

Korea DPR 

Korea Republic 

liuwai t 

Laos 

Lebanon 

Malaya Penisula 

Malaya Sabam 

Malaya Sarawak 

Nepal 

Pakistan 

Phil ippines  

Saudi Arabia 

S r i  Lanka 

Syria 

Thailand 

Turkey 

U.A.  Emirates 

Viet Nam 

Yemen (Sana) 

Yemen (PDR) 

Source: FA0 Production Yearbook: 1 9 7 7 .  Table 2 ,  p .  57. -:$ - - I :: 



Some Asian countr ies  have g rea t ly  increased already high Levels 

of i r r i g a t i o n .  It i s  claimed t h a t  China quadrupled i r r i g a t e d  land from 

1950 t o  1 9 6 0 . ~ ~  Rangladesh increased i t s  i r r i g a t e d  area  from 500,000 

hectares t o  l,4OO,OOO hectares  between 1961. and 1976. India ,  Pakistan, 

and t h e  Phil ippines a l l  showed s ign i f i can t  increases.  

I n  t h e  Caribbean and South America, Mexico, Cuba, and Braz i l  showed 

strong growth r a t e s  i n  i r r i g a t e d  land. Mexico has by f a r  t h e  l a r g e s t  

i r r i g a t e d  a rea  with near ly  f i v e  mi l l ion  hectares,  p a r t l y  a  r e s u l t  of 

na t ional  and regional  p r i o r i t i e s  . l 7  

Except fo r  Aust ra l ia ,  Afr ica-has  t h e  l e a s t  land under i r r i g a t i o n  of 

any continent.  This can p a r t l y  be explained by t h e  f a c t  t h a t ,  except 

i n  t h e  Nile Basin, the re  have been only l o c a l  indigenous t r a d i t i o n s  of 

i r r i g a t i o n .  E g n t ,  South ,Africa, and t h e  Sudan a r e  t h e  only countr ies  

with more than a mi l l ion  hectares  current ly  i r r i g a t e d .  

Table I e s t i m a t e s  230 million i r r i g a t e d  h e c t a r e s .  Ot5er  e s t j -  

mates  of t o t a l  i r r i g a t e d  l and  a r e  somewhat lower ,  . ranging from 204 m i l l i o n  

19  
h e c t a r e s i 8  t o  224  n i i l l i o n  h e c t a r e s .  Nal ionul  e s t i ~ o n t e s  tend t o  be  h i g h e r  

t h a n  a c t u a l  f i g u r e s  as they  a l s o  i n c l u d z  land t h a t  h a s  low l e v e l s  of pro- 

d u c t i v i t y  due t o  water l o g g i n g ,  s a l i n i t y ,  or  o t h e r  problems. 

Cantor, World Geography, p.103. 

David Barkin and Timothy King, Regional Economic Development: 
The River Basin Approach i n  Mexico, 1970. 

N l a n  M. S t rou t ,  World Agricultural  Potent ia l :  Evidence from 
t h e  Recent Pas t ,  1975. 

FAO, Report of t h e  United Nations WaterConference, 1977. 



2.3 Trends  f o r  t h e  F u t u r e  

I r r i g a t i o n  w i l l  c o n t i n u e  t o  p l a y  a  prominent r o l e  i n  t h e  p l a n s  f o r  

t h e  developing c o u n t r i e s .  I n  1974,  t h e  World Food Conference c a l l e d  f o r  

an  i n c r e a s e  of 23 m i l l i o n  h e c t a r e s  of i r r i g a t e d  l and  by 1985, r e p r e s e n t -  

i n g  an inves tment  of n e a r l y  40 b i l l i o n  d o l l a r s  (1975 p r i c e s ! ) .  
2 0  

The w o r l d ' s  p o t e n t i a l  i r r i g a b l e  l and  is  sometimes e n t h u s i a s t i c a l l y  
2  1 

es t ima ted  as 1 b i l l i o n  h e c t a r e s .  Table  I1 prov ides  a more r e a l i s t i c  

p i c t u r e  of p o t e n t i a l  world i r r i g a t i o n  (494.3 m i l l i o n  h e c t a r e s  p l u s  100 

m i l l i o n  i n  t h e  USSR), though even t h i s  s u g g e s t s  a  p o s s i b l e  i n c r e a s e  of 

114 p e r c e n t  (1976 b a s e )  o r  140 p e r c e n t  (1970 b a s e ) .  Over h a l f  of  t h e  

p o t e n t i a l  f o r  expansion i s  i n  t h e  developing world .  

But " p o t e n t i a l , "  even i n  t h e s e  estimates, i n c l u d e s  on ly  land and 

w a t e r  p o t e n t i a l .  Many problems a r e  involved ach iev ing  such p o t e n t i a l s  

Some of t h e  i s s u e s  a r e  manager ia l .  O thers  i n v o l v e  t r a d e - o f f s  w i t h  a l t e r -  

n a t i v e  l and  and wa te r  u s e ,  e s p e c i a l l y  s i n c e  many of t h e  b e t t e r  oppor tun i -  

t i e s  f o r  i r r i g a t i o n  have a l r e a d y  been taken.  S t i l l  o t h e r s  i n v o l v e  

e f f e c t i v e n e s s  under  t h e  c u r r e n t  i n t e r n a t i o n a l  economies. 

D e s p i t e  t h e s e  c o n s t r a i n t s ,  t h e  e x t e n s i o n  of i r r i g a t i o n  w i l l  assume 

a l a r g e  r o l e  i n  t h e  f u t u r e .  Even s o ,  a g r e a t e r  p o t e n t i a l  f o r  i n c r e a s e d  

food p roduc t ion  from i r r i g a t i o n  probably  l ies  i n  t h e  improvement of 

e x i s t i n g  sys tems.  Much O F  t h e  i r r i g a t e d  l and  now i n  u s e  produces a t  

l e v e l s  f a r  below p o t e n t i a l  c a p a c i t y .  The World Food Conference (1974) 

set a g o a l  t o  improve o r  r e h a b i l i t a t e  45 m i l l i o n  h e c t a r e s  of e x i s t i n g  
1 

i r r i g a t e d  fa rmland .  
2 2 

i 
20 Houston, " I r r i g a t i o n  D e v e l o p a n t , "  p. 430. : 

,. * " E. Bar ton Wor t h i n g  ton ,  ed. , Arid Land I r r i g a t i o n  in Developing Count r i e s :  
Environmental  _problems - and E f f e c t s ,  1977,  p.3 .  . , 

22 FAO, Report  of t h e  United Na t ions  Water Conference, 1977, p. 71. 



TABLE 11 - -  

Region 

Developed Codntr ies  
:USSR 
Lat in  America 
Middle EastIAfr ica  
Cen t r a l l y  Planned Asia 
Asia (Other) 

TOTAL 

Estimates of t he  World's Land Area Under I r r i g a t i o n  ------ 
i n  1970 and Ultimate P o t e n t i a l  

- - - ,  

Land Under Ultimate P o t e n t i a l  
I r r i g a t i o n  P o t e n t i a l  I nc rease  

(mi l l ions  of hec t a r e s )  

Ult imate  
P o t e n t i a l  

as Percentage 
of 1970 Base 

Regional 
P o t e n t i a l  
Increase  

as Percentage 
of To ta l  

*** 
= 214 percent  over 1376 l e v e l  reported on poge 10. 

Arranged from Data i n  S t r o u t ,  World Agr i cu l tu ra l  P o t e n t i a l :  Evidence from t h e  Recent Pas t .  M.I.T. and 
Resources f o r  the Future ,  I nc . ,  Cambridge: 1975. 

* 
USSR estimates a r e  no t  comparable with t he  o the r s .  The f i g u r e s  i n  parentheses  are no t  included i n  t o t a l s .  

** 
Table I, page 10, shows 230.6 mi l l i ons  of hec t a r e s  f o r  1.976. 



These twin approaches,  t h e  improvement of e x i s t i n g  p r o j e c t s  

and t he  c a r e f u l  s e l e c t i o n  and design of new i n i t i a t i v e s ,  both demand 

a  new l e v e l  of hard-headed assessment and eva lua t ion .  I f  i r r i g a t i o n  

i s  t o  make i t s  expected con t r i bu t i on ,  t h e  success  r a t e  needs t o  be  

s u b s t a n t i a l l y  improved. This can b e s t  be achieved by a commitment t o  

a long term process  of p r o j e c t  s e l e c t i o n ,  des ign ,  eva lua t ion ,  and 

feedback. A s  Nelson and T i l e s ton  emphasize, 

" . . . t he  l u r e  of t e chn i ca l  f e a s i b i l i t y  
should not  b l i nd  us  t o  t h e  f i n a n c i a l ,  
environmental ,  manageria l ,  and s o c i a l  
o b s t a c l e s  which must be overcome. 1123 

23 Gary Nelson and Fred H. T i l e s t o n ,  " I r r i g a t i o n :  A Paradox for 
Sahel ian  Development," Mimeogramed Paper. p. 22. 



3.  Review - of E x i s t i n g  E v a l u a t i o n  

Our terms of r e f e r e n c e  c a l l e d  f o r  a  review of e x i s t i n g  evalua-  

t i o n s  i n  o rde r  t o  p r e p a r e  a schema f o r  the  s e l e c t i o n  of p r o j e c t s  f o r  

d e t a i l e d  assessment.  T h i s  schema is presented i n  Chapter 5. It i s  

based on c a t e g o r i e s  of q u e s t i o n s  and s t a g e s  i n  t h e  p r o j e c t  c y c l e  

d e s c r i b e d  i n  Chapter 4. I n  t h e  p rocess  of reviewing t h e s e  evalua-  

t i o ~ i s ,  a  number of e v a l u a t i o n - r e l a t e d  i s s u e s  have emerged. Three 

s e t s  of t h e s e  i s s u e s  a r e  t r e a t e d  i n  t h i s  c h a p t e r  and i n c l u d e :  

... p o l i c y  i s s u e s  which AID should c l a r i f y  w i t h  r e f e r e n c e  
t o  g o a l s  and o b j e c t i v e s  of e v a l u a t i o n :  

... ways i n  which non-AID e v a l u a t i o n s  oE A I D  p r o j e c t s  have 
inEluenced p o l i c y  and planning i n  t h e  p a s t g  

... p o i n t s  of emphasis i n  p r o j e c c  review d e s e r v i n g  s p e c i a l  
mention i n  t h e  c o n t e x t  of e v a l u a t i o n .  

3.1 E x i s t i n g  Eva lua t ions :  Eva lua t ion  P o l i c y  

USAID assessments  of i r r i g a t i o n  focus  a lmost  e n t i r e l y  a t  t h e  pro- 

j e c t  l e v e l .  I n  s c a l e ,  they  range  from a  d e t a i l e d  and long  review of 

i r r i g a t i o n  i n  p a r t  of P a k i s t a n  t o  s h o r t  commentaries on a p r o j e c t  i n  

L a t i n  America. They appear  t o  be  imbalanced r e g i o n a l l y  w i t h  cons ide r -  

a b l e  documentation on Asian and Middle Eas te rn  p r o j e c t s ,  l e s s  on A f r i c a ,  

and v e r y  l i t t l e  on South America and the  Caribbean.  The imbalance  i n  

AID i s  reElec ted  by a  l a c k  of documents f o r  p a s t  A I D  f inanced p r o j e c t s  

i n  L a t i n  America. But t h i s  same imbalance is  found i n  o t h e r  a g e n c i e s  

and i s  t h e  r e s u l t  o f  t h e i r  doing l e s s  i n  L a t i n  America. For example, 

Appendix I i n d i c a t e s  t h a t  l i t t l e  of t h e  UNDP a110 tments  f o r  i r r i g a -  

t i o n  a r e  being s p e n t  i n  South America and t h e  Car ibbean.  
2 4 

24 
Evalua t ion  documents which we consu l t ed  a r e  l i s t e d  under 

"Mate r i a l s  Consulted" which beg ins  on page 5 2 .  



These e v a l u a t i o n s  cover a  c o n s i d e r a b l e  pe r iod  i n  t h e  l i f e  

of A I D  and r e f l e c t  t h e  agency ' s  d i f f e r e n t  emphases over  t ime.  Yet 

no A I D  e v a l u a t i o n  w e  examined looks  comprehensively a t  t h e  pre-  

p a r a t o r y ,  c o n s t r u c t i o n ,  and o p e r a t i o n a l  s t a g e s  oE an i n d i v i d u a l  

p r o j e c t .  Nor does  any e v a l u a t i o n  encompass t h e  b r e a d t h  of themes 

s e t  o u t  i n  Chap te r  4 .  

We a l s o  found enormous v a r i a t i o n  i n  purpose ,  s t y l e ,  and f i n a l  

p roduc t  of e x i s t i n g  e v a l u a t i o n s .  Each seemed roo ted  i n  t h e  needs 

of t h e  immediate s i t u a t i o n  r a t h e r  than guided by a  long term 

r a t i o n a l e  o r  p o l i c y  f o r  e v a l u a t i o n .  We found no o v e r a l l  g u i d e l i n e s  

o r  i n s t r u c t i o n s  f o r  e v a l u a t i n g  i r r i g a t i o n  p r o j e c t s .  We d i d  examine 

2 5 
a  h e l p f u l  AID g u i d e  t o  e v a l u a t i n g  p o t a b l e  wa te r  p r o j e c  , and have 

inc luded  p o r t i o n s  of  i t s  approach i n  recommendations ' . I  t h i s  paper .  

Although A I D  h a s  no e x p l i c i t  i r r i g a t i o n  e v a l u a t i o n  g u i d e l i n e s ,  

we found t h e r e  were a  number of i m p l i c i t  assumpt ions  which in -  

f o r m a l l y  guided t h e s e  e v a l u a t o r s  i n  t h e s e  s t u d i ~ s .  Four i s s u e s  

seemed p a r t i c u l a r l y  fmpor taa t  t o  c l a r i f y  f o r  Euturc  e v a l u a t i o n  

g u i d e l i n e s .  

3.1.1 I s s u e  1 - What i s  t h e  Prime Purpose  of t h e  E v a l u a t i o n ?  

Three  d i f f e r e n t  purposes  a r e  common, t h e  f i r s t  two a l r e a d y  

appear ing  i n  a number O F  USAID e v a l u a t i o n s :  

confo rmi ty  to o r i g i n a l  p r o j e c t  g o a l s  

... a n  assessment  t o  de te rmine  whether  funds  have been 
i n v e s t e d  accord ing  t o  o r i g i n a l  p l a n s .  Th i s  ar- 
proach is e s s e n t i a l l y  an  a u d i t  t o  a s c e r t a i n  whether  
shor t - run  g o a l s  have been ach ieved .  

25 P r a c t i c a l  Concepts I n c o r p o r a t e d ,  "An E v a l u a t i o n  P l a n  f o r  
R u r a l  Wzter Supply P r o j e c t s , "  1978,  pp. 111-1, IV-5.  



Feedback for improved p r o j e c t  management 

... a review t o  ga the r  d a t a  and feed  i t  back t o  p r o j e c t  
managers f o r  improved o p e r a t i o n  of t he  i n d i v i d u a l  
p r o j e c t .  

Eva lua t ion  tc improve f u t u r e  p r o j e c t s  

... a s t u d y  which is p a r t  o f  a g e n e r a l  eva lua t ion  program 
t o  improve des ign  of  f u t u r e  i r r i g a t i o z  p r o j e c t s ,  
world-wide. 

3.1.1.1 Eva lua t ions  t o  Determine P r o j e c t  Conformity w i t h  

O r i g i n a l  Goal8 . 
Most USAID e v a l u a t i o n s  focused primarily on  whether funds  

were expended c o n s i s t e n t l y  w i t h  o r i g i n a l  p r o j e c t  goa ls .  26 They 

were concerned w i t h  whether t h e  number of h e c t a r e s  i n t ended  f o r  

i r r i g a t i o n  had a c t u a l l y  b e e n , i r r i g a t e d  o r  whether t h e  e n g i n e e r i n g ,  

l o c a l  management, water flow, c rop  product ion ,  l and  l e v e l i n g ,  o r  

2 7 l and  d i s t r i b u t i o n  had been c a r r i e d  o u t  a s  o r i g i n a l l y  des igned .  

Host count ry  personnel  were f r e q u e n t l y  used t o  g a t h e r  e v a l u a t i o n  

d a t a  w i t h  very  good r e s u l t s .  These s t u d i e s  were concerned p r i -  

ma r i l y  w i t h  measuring i n i t i a l  performance; they d o  n o t  ev idence  at- 

t e n t i o n  e i t h e r  t o  a s s e s s i n g  succes s  of t h e  p r o j e c t ' s  o p e r a t i o n  

o r  t o  pass ing  l e s s o n s  along t o  d e s i g n e r s  and u s e r s  f o r  f u t u r e  

p r o j e c t s .  

Bromley, Daniel W . ,  W i l l i a m  Merrill. and Sara K. Boya., January, - - 
1978. Proeram Evaluation: Pbilippinar SMU ~c.10 ~rriaation: - 
Draft report to USAID: Crar. CUvo, J o b  Dueuel, and 8- 
Gem.&., June, 1978. Sederhmu Evaluation: 1 r i f i 8 r i / R e ~ i /  
Sadorluna. Report to USAID: "On-Para W8tu M.ll.gl.ot: A Joint 
US-Pakirtm Evalutim. " 8, 1978. USAD/Ial...bad, P8trirt.n. 

Ibid . - 



3.1.1.2 Feed-Back f o r  Improved Management 

A few e v a l u a t i o n s  were e x p l i c i t l y  concerned w i t h  a s s e s s -  

2 8 
ment t o  a d j u s t  t h e  o p e r a t i o n  of t h e  p r o j e c t .  I n  such an ap- 

p roach ,  p r o j e c t  u s e r s  n o t  on ly  provided d a t a  t o  e v a l u a t o r s  bu t  

a l s o  commented on why p a r t i c u l a r  p o l i c i e s  worked t h e  way they 

d i d .  I n  some c a s e s ,  e v a l u a t i o n s  inc luded  a mechanism whereby 

t h e  i n f o r m a t i o n  from u s e r s  was sha red  among s e v e r a l  s e t s  of u s e r s  

and a l s o  w i t h  p r o j e c t  managers. 

29 
For  example, t h e  Lowdermilk s t u d y  showed t h a t  over-watering 

by u s e r s  was f r e q u e n t l y  a  problem. A t  f i r s t ,  i t  was thought t h a t  

t h e  problem was p o o r l y  t r a i n e d  fa rmers  who needed educa t ion  i n  i m -  

proved p r a c t i c e s .  The e v a l u a t i o n  revea led  a  d i f f e r e n t  cause .  

Over-watering came most f r e q u e n t l y  from s k i l l e d  f a rmers  who were 

t r y i n g  t o  compensate f o r  t h e  i r r e g u l a r i t y  and u n p r c d i c L a b i l i t y  of 

s u p p l y  from c e n t r a l  management a u t h o r i t i e s .  The Lowdermillc s tudy  

a t t empted  t o  p i n p o i n t  why t h i s  management p r o b l e n ~  is  t a k i n g  p l a c e  

and s u g g e s t s  a  means t o  p rov ide  i u f o r m l t i o n  t o  t h o s e  vho c o n t r o l  

t h e  n e c e s s a r y  d e c i s i o n s .  

3.1.1.3 E v a l u a t i o n  f o r  Improvement of F u t u r e  P r o j e c t s  

T h i s  t h i r d  s t y l e  of evaluation was r e p r e s e n t e d  by on ly  one 

document among t h o s e  we reviewed.  
301 

I t  was a  v e r y  h e l p f u l ,  though 

28 
Enginee r ing  C o n s u l t a n t s ,  I n c . ,  "The Ghardimaou I r r i g a t i o n  

P e r i m e t e r :  An Evaluat ion ."  1975,  Nam Tan I r r i g a t i o n  
P r o j e c t  (Laos). 

2 9 
Max K. Lowdermilk, Alan C. E a r l y ,  and David M. Freeman, "Farm 

I r r i g a t i o n  C o n s t r a i n t s  and Farmer ' s  Respcnses:  Compre- 
h e n s i v e  F i e l d  Survey i n  i ' a k i s t a n ,  Volume I: Summary, 1978; 

I 
Nam Tan I r r i g a t i o n  P r o j e c t  (Laos) ; Joseph  Desousa, "AID'S 
Exper i ence  w i t h  I r r i g a t i o n  and I r r i g a t i o n  Type P r o j e c t s , "  

d 

,*. 

1377; P h i l i p p i n e s  Small  S c a l e  I r r i g a t i o n .  2 
30 ,* t 

Richard  Boudreau, " I r r i g a t i o n :  Training/Planning/~xecuti~~ ,If 

1978. 
;; 
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b r i e f ,  memo from DS/DIU/DI which o f f e r e d  an  example of t h e  k ind  of 

r ev iew of p rev ious  exper i ence  which can gu ide  des ign  teams f o r  new 

p r o j e c t s ,  i n  t h i s  c a s e ,  a  d e s i g n  e f f o r t  underway i n  Niger .  Apar t  

from t h i s  memo, guidance  t o  new p r o j e c t  p l a n n e r s ,  managers,  and 

u s e r s ,  based on e v a l u a t i o n s  o f  p rev ious  e x p e r i e n c e s ,  was i n  s h o r t  

s u p p l y .  Moreover, we could  f i n d  no requirement  o r  procedure  which 

i n s u r e s  t h a t  des ign  teams l o o k  a t  e v a l u a t i o n  documents, even from 

t h e  c o u n t r y  o r  r eg ion  i n  which a  new p r o j e c t  is be ing  cons ide red .  

I t  is  recommended t h a t  a t t e n t i o n  con t inue  t o  be p a i d  t o  t h e  

achievement of immediate p r o j e c t  g o a l s  b u t  t h a t  much g r e a t e r  em- 

p h a s i s  b e  g iven  t o  u s e  of e v a l u a t i v e  d a t a  f o r  improved p r o j e c t  

management and f o r  improved p r o j e c t  d e s i g n .  

3.1.2 I s s u e  2 - What Sl-.ould be  t h e  Target  Audience f o r  

Eva lua t ion?  

E v a l u a t i o n s  may f o c u s  p r i m a r i l y  on t h c  needs of t h e  donor 

agency,  t h e  p r i o r i t i e s  of t h e  h o s t  coiintry governments,  o r  t h e  

needs  of t h e  u s e r s .  I t  is  recommended t h a t  e v a l u a t i o n  t a r g e t s  

shou ld  e x p l i c i t l y  i n c l u d e  a l l  t h r e e .  Approval of t h i s  p o l i c y  

would have i m p l i c a t i o n s  f o r  s t y l e ,  c o n t e n t ,  and language of  

e v a l u a t i o n  r e p o r t s .  Although most of t h e  U S A I D  e v a l u a t i o n s  were 

f o c u s s e d  on t h e  needs of t h e  donor agency,  we d i d  f i n d  examples where 

a l l  t h r e e  t a r g e t  groups were s e r v e d .  

3 . 1 . 2 . 1  Donor Focus 

Many e v a l u a t i o n s  se! o u t  t o  review t h e  performance of t h e  con- 

t r a c t o r  o r  the  l o c a l  government managing agency. O t h e r s  were  under- 

t aken  because  a  p a r t i c u l a r  p r o j e c t  may have been i n  t r o u b l e  and was 



under review f o r  p o s s i b l e  t e rmina t ion .  I n  b o t h  c a s e s ,  t h e s e  approaches  

a r e  examples o f  evaluat i -on p r i m a r i l y  f o r  t h e  b e n e f i t  o f  t h e  donor agency. 

3.1.2.2 Most Country Focus 

Although none of t h e  s t u d i e s  w e  reviewed was e i t h e r  commissioned 

by o r  d i r e c t e d  p r i m a r i l y  t o  a  h o s t  coun t ry  government, some inc luded  

a  range of d a t a  which would b e n e f i t  h o s t  c o u n t r y  agenc ies .  These d a t a  

provided long-term produc t ion  t r e n d s  and b a s e - l i n e  in fo rmat ion  f o r  a 

c o n t i n u i n g  moni to r ing  system which could  a s s i s t  t h e  h o s t  coun t ry  man- 

a g e r s  t o  o p e r a t e  t h e  system i n  e f f i c i e n t  ways. Although t h e  docu- 

ments themselves  made no formal  mention of follow-up w i t h  h o s t  coun t ry  

i n s t i t u t i o n s ,  o t h e r  r e f e r e n c e s  noted  t h a t  m i s s i o n  d i r e c t o r s  and o t h e r  

A I D  pe r sonne l  have  met wi th  h o s t  coun t ry  o f f i c i a l s  and suggestecl ways 

t h a t  moni to r ing  of  such d a t a  can a s s i s t  i n  morc e f f e c t i v e  management. 

3 .1 .2 .3  User  Focus 

A f i n a l  potential audience  f o r  e v a l u a t i o n s  a r c  t h c  u s e r s  themselves .  

Farmers,  p e a s a n t s ,  lierdsrnen, h e a l t h  workers ,  and l o c a l  o f f i c i a l s  a r e  t he  

ones whose a c t i o n s  w i l l  l:avc t h e  g r e a t e s t  i n f l u e n c e  on t h e  s u c c e s s  of 
3  1 

t h e  p r o j e c t .  One i n t r i g u i n g  s t u d y  p repa red  f o r  p o t a b l e  wa te r  review 

s u g g e s t s  t h a t  e v a l u a t i o n s  w i l l  be morc meaningful  i f  t h e  s t u d y  o r g a n i z e s  

i t s  p rocedures  t o  h e l p  t h e  p r o j e c t  u s e r s  nranage t h e i r  i n d i v i d u a l  o r  

s m a l l - s c a l e  u n i t s  more e f f e c t i v e l y .  

I n  r ev iewing  aud iences  f o r  e x i s t i n g  e v a l u a t i o n s ,  we found con- 

s i d e r a b l e  emphasis  on needs of t h e  donor agency,  some a t t e n t i o n  t o  

h o s t  c o u n t r y  n e e d s ,  akd o n l y  s l i g h t  r e f e r e n c e  t o  ways i n  which u s e r  

needs might b e  s e r v e d .  .We reconmend t h a t  t h i s  imbalance be a d j u s t e d  

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

3 1 ~ r a c t i c a l  Concepts I n c o r p o r a t e d ,  "An E v a l u a t i o n  P l a n  f o r  
R u r a l  Water Supply P r o j e c t s , "  1978. 



3..1.3 I s s u e  3 - L o n g i t u d i n a l  Eva lua t ion  o r  Con t ro l  Group 

Approaches? 

Data g a t h e r i n g  f o r  e v a l u a t i o n  is  t ime consuming and can be 

c o s t l y .  C o n t r o l  group assessments  a r e  t h e  most complex and g i v e n  

t h e  myriad of v a r i a b l e s  i n v ~ l v e d  w i t h  i r r i g a t i o n  p r o j e c t s ,  a r e  

n o t  recommended h e r e .  Long i tud ina l  s t u d i e s  based on a  good b a s e  

l i n e  a r e  f e a s i b l e .  A b a s i c  g r i d  of a n a l y t i c a l  q u e s t i o n s  o r  

e v a l u a t i o n  c r i t e r i a  would g r e a t l y  h e l p  c o m p a r a b i l i t y  between 

e v a l u a t i o n s .  L o n g i t u d i n a l  s t u d i e s  can develop a  p r o f i l e  of d a t a  

f o r  a  v i l l a g e ,  d i s t r i c t ,  o r  p r o j e c t  a r e a ,  beEore p r o j e c t  a c t i v i t y  

beg ins  and t h e n  m o n i t o r ,  on n  r e g u l a r  and s e l e c t i v e  b a s i s ,  t h e  n a t u r e  

of change and what i n f l u e n c e  the  p r o j e c t  a c t i v i t y  may have i n  b r ing-  

i n g  about  such  change.  

3 . 1 . 4  I s s u e  4 - Who Does LIIC E v a l u a t i o n ?  

There a r e  two main i s s u e s  i n v r ~ l v e d  i n  t h i s  q u e s t i o n :  (1)  Who 

i s  t h e  prime o r g a n i z e r  01 t h e  e v a l u a t i o n ;  and ( 2 )  To what e x t e n t  do 

h o s t  coun t ry  pe r sonne l  and /o r  u s e r s  p a r t i c i p a t e  i n  t h e  e v a l u a t i o n ?  

We s u g g e s t  t h a t  e v a l u a t i o n  i n c l u d e  both  i n t e r n a l  USAID revitbws 

and independent  c o n t r a c t o r  work. For t h e  Eoreseenble  f u t u r e ,  t h e  

prime o r g a n i z e r  of e x t e r n a l  reviews should  probab y  b e  a  US c o n t r a c t o r  

b u t  o rgan ized  i n  sucli a way Lhat h o s t  c o u n t r y  n a t i o n a l s  p l a y  a  prominent 

r o l e .  We commend t h e  e x i s t i n g  A I D  p o l i c y  which r e q u i r e s  t h a t  h o s t  

coun t ry  i n d i v i d u a l s  p a r t i c i p a t e  i n  such s t u d i e s .  Yet  t h i s  p o l i c y  does  

n o t  go f a r  enough. We urge  t h a t  A I D  u s e  l o c a l  i n s t i t u t i o n s  ( i n  t h e  

p u b l i c  and p r i v a t e  s c c t o r )  t o  p lay  an  impor tan t  c o l l a b o r a t i v e  r o l e  i n  

thc  review. Such p a r t i c i p :  t i o n  s t r e n g t h e n s  the a b i l i t y  of l o c a l  in- 
I ' 

s t i t u t i o n s  t o  engage i n  s i m i l a r  e v a l u a t i o n s  themselves .  It a l s o  makes , ,  
t d  

I '  I 

i ;"i 



a n  exper i enced  i n s t i t u t i o n  a v a i l a b l e  t o  t h e  A I D  miss ion  f o r  r e -  

l a t e d  work such a s  p r e p a r i n g  i n i t i a l  envi ronmenta l  examinat ions .  

Pe rhaps  most i m p o r t a n t ,  u s e  of h o s t  coun t ry  i n s t i t u t i o n s  a s s u r e s  

t h a t  h o s t  c o u n t r y  governments w i l l  have a v a i l a b l e  i n s t i t u t i o n a l  

r e s o u r c e s  which can  assist them i n  t h e  con t inued  moni to r ing  of t h e  

impact  of i r r i g a t i o n .  

3 . 2  E x i s t i n g  Eva lua t ion :  Non-AID Reviews of A I D  Projects. 

E v a l u a t i o n s  of USAID p r o j e c t s  by o t h e r  a g e n c i e s  a r e  s c a r c e .  

G e n e r a l l y ,  such  e v a l u a t i o n s  a r e  under taken a s  p a r t  of an  academic 

s t u d y  o r  t o  "prove a  po in t "  by an  i n t e r e s t e d  e x t e r n a l  p a r t y .  

E v a l u a t i o n s  o f  USAID o r  of o t h e r  agency p r o j e c t s  a r e  u s u a l l y  

c a r r i e d  o u t  under  t h e  a u s p i c e s  of t h e  p a r t i c u l a r  agency invo lved .  

It is n o t  s u r p r i s i n g  t h a t  t h i s  shou ld  be  s o  a s  e v a l u a t i o n s  a r e  

c o s t l y  i n  s c a r c e  r e s o u r c e s  o f  t ime and p e r s o n n e l .  

Thcre  i s  of course  a  g e n e r a l  l i t e r a t u r e  which is  w e l l  

summarlzed i n  Worthington 's  "Arid ].and Ir  r i g 3  t i o n  i n  Devc l oping 

~ o u n t r i e s . " ~ ~ l n  a d d i t i o n  t o  t h i s  m a t e r i a l  and a  s e a r c h  of academic 

3 3 
l i t e r a t u r e  and r e c e n t  i n s t i t u t i o n a l  r e p o r t s ,  w e  used s e v e r a l  com- 

p u t e r  d a t a  bank a n a l y s e s  i n  an  a t t e m p t  t o  f i n d  l e s s e r  known 

m a t e r i a l .  A s e a r c h  of r e l e v a n t  ~ ~ s r e r n s ~ ~  brought  l i t t l e  

3 2 ~ .  Barton Worthington,  Ar id  Land I r r i g a t i o n  Deve lop ing  
C o u n t r i e s :  Environmental  Problcms E f f e c t s ,  1977. 

33blorld 8ank, Annual Repor t ,  1978. FAO, Annual Repor t ,  1978. 
Uni t ed  Nat ions  Environment Programme, Annual Report: 
of t h e  D i r e c t o r ,  1978.  -- 

3 4 ~ e e  S e c t i o n  6.1, of M a t e r i a l s  Consul ted  on page 60. 



more t h a n  a  dozen r e f e r e n c e s ,  some of which were  a l r e a d y  known 

and o t h e r s  n o t  p r o p e r l y  c l a s s i f i e d  a s  e v a l u a t i o n s .  

Th ree  p a p e r s  i l l u s t r a t e  t h e  k i n d s  o f  e v a l u a t i o n  o f  i rri-  

g a t i o n  p r o j z c t s  u n d e r t a k e n  by e x t e r n a l  g roups .  A r e p o r t ,  

1' Land-Use and Socio-Economic Changes under  t h e  Impact  o f  T r r i -  

g a t i o n  i n  t h e  Lam Pao P r o j e c t  Area  i n  Thai land"  i s  a s t u d y  under -  

t a k e n  by  a  g roup  a t  t h e  Schoo l  of  O r i e n t a l  A f r i c a n  S t u d i e s  o f  t h e  

U n i v e r s i t y  of  London. 35 As t h e  t i t le  i n d i c a t e s ,  i t  is conce rned  

w i t h  t h e  impact  o f  t h e  p r o j ? c t  on  t h e  l o c a l  and r e g i o n a l  s o c i e t y ,  

on  t h e  economy, and  on l a n d  u s e  p r a c t i c e s .  I t  i s  n o t  conce rned  

w i t h  p h y s i c a l  a s p e c t s  o f  i r r i g a t i o n ,  w a t e r  management, o r  env i ron -  

m e n t a l  i s s u e s .  i t s  p a r t i c u l a r  v i r t u e  is i t s  mcthoclology wh ich ,  a t  

low c o s t ,  b r e a k s  away f rom a nar ruw p r o j e c t  c o n t e x t  a n d ,  i n -  

s t e a d ,  loolcs a t  i r r i g a t i o n  impact  i n  a brc ,id soc i a l ,  c o n t e x t .  

Hanson's  "Casc S t u d i e s  o n  Envi ronmenta l  Assessment  of 

F o r e i g n  Donor-Suppor t ed  P r o  j c c  ts i n  Indonesia" p r o v i d e s  a un iquc  

c o u n t r y  a n a l y s i s  on one  a s p e c t  -- t h e  envi ronment  -- of  i r r i g a t i o n .  3 6 

He i n c l u d e s  t h e  r c s o u r c e  impac t  a s p e c t s  o f  two USAID p r o j e c t s  i n  h i s  

r ev i ew  and s u g g e s t s  t h a t  w h i l e  i n  bo th  cclsr:s e n v i r o n m e n t a l  c o n c e r n s  

were  a d d r e s s e d ,  t h e r e  was i n  e a c h  c a s e  t o o  l i t t l e  i nvo lvemen t  o f  

Local s c i c n t i s t s ,  and t o o  l i t t l e  awareness  o f  l o c a l  r i r c u m s t a n c e s .  

35 R.C .Y .  Ng, 1978.  

3 6 
Hanson, 1978.  



I n  b o t h  i n s t a n c e s ,  s i g n i f i c a n t  r eassessment s  of  t h e  p r o j e c t s  were 

n e c e s s a r y  a f t e r  t h e  c a s e  s t u d i e s  i d e n t i f i e d  t h e s e  i s s u e s .  

3 7 
A t  a d i f f e r e n t  s c a l e  of approach,  P e t e r  Freeman reviewed t h e  

impact  of l a r g e  dams on t h e  environment and inc luded  a  d e t a i l e d  

program f o r  t h e  e v a l u a t i o n  of w a t e r  r e s o u r c e s  p r o j e c t s ,  t h e  

i r r i g a t i o n  component of which i s  reproduced i n  Appendix 11. Freeman's 

38 
e v a l u a t i o n  c r i t e r i a  a r e  h e l p f u l  i n  d e s i g n i n g  f u t u r e  e v a l u a t l o n s .  

These t h r e e  d i f f e r e n t  examples i l l u s t r a t e  some g a i n s  a v a i l a b l e  

from o u t s i d e  e v a l u a t i o n s  such a s  a  d i f f e r e n t  approach o r  hel.pfu1 and 

f r e s h  i n s i g h t s .  But most o f t e n ,  t h e  o u t s i d e  , v a l u a t i o n s  a r e  r e -  

s t r i c t e d ,  f o c u s s i n g  on a  l i m i t e d  number o f  v a r i a b l e s  i n  a  p r o j e c t .  

Our review of non-AID assessment s  of ATD p r o j e c t s  a l s o  i n d i c ~ t e s  t h a t  

A I D  cannot- r e l y  on o t h e r s  f o r  e v a l u a t i o n .  The h igh  c o s t ,  long t i m  

span ,  and i n t r i c a t e  number of v a r i a b l  e s  a s s o c i a t e d  w i t h  i r r i g a t i o n  

e v a l u a t i o n  r e q u i r e  t h a t  A I D  should  t a k e  p r i m e r y  i n i t i a t i v e  f o r  Eund- 

i n g .  Although nun-AID reviews p rov ide  i n s i g h t  i n t o  u s e f u l  g u i d e l i n e s  

and approaches ,  A I D  i t s e l f  must t a k e  primary r e s p o n s i h i l  i t y  f o r  

e v a l u a t i o n ,  s imply  because  no o t h e r  o r g a n i z a t i o n  o r  agency has  moti-  

v a t i o n  t o  do s o .  

3 . 3  E x t e r n a l  E v a l u a t i o n s :  Eva lua t ion  Emphasis 

The review of e v a l u a t i o n s  i d e n t i f i e d  a number of i s s u e s  d e a l i n g  

w i t h  t h e  s u b s t a n t i v e  dimensions oE i r r i g a t i o n .  These i s s u e s  a r e  

i d e n t i f i e d  and b r i e f l y  d i scussed  h e r e  a s  a  E u r t h e r  means of s h a r p e n i n g  

37 P e t e r  H. Freeman, "Large Dams and t h e  Environment: 
Recommendations f o r  Development P lann ing , "  1977. 

38 
Summarized i n  Appendix T I  of t h i s  r e p o r t .  



t h e  most important  t o p i c s  t o  be d e a l t  w i t h  i n  e y a l u a t i o n .  The 

t h r e e  most f r e q u e n t l y  r e c u r r i n g  themes i n  need of s p e c i a l  a t t e n t i o n  

a r e :  

... management a s  a  c r i t i c a l  v a r i a b l e ,  

. . . environmental  i s s u e s  , and 

... f u r t h e r  r e sponses  t o  pe rce ived  r i s k .  

3 . 3 . 1  Management a s  a  Major Dilemma 

Management h a s  a l r e a d y  been mentioned s e v e r a l  t imes  i n  t h i s  

paper  as a  c r i t i c a l  i s s u e  i n  t h e  s u c c e s s  o r  f a i l u r e  of i r r i g a t i o n  

p r o j e c t s .  Four d i s t i n c t  sub-ca tegor ies  w i t h i n  the  i s s u e  of manage- 

ment a r e  d i scussed  below. 

3.3.1.1 Water User ,  Farmer and Government A s s o c i a t i o n s ,  and 

Corpora t ions  a s  a  Monagcment Tool.  

S e v e r a l  e v a l u a t i o n s  found t h a t  farmer o r g a n i z a t i o n s  were the  

b e s t  means t o  i n s u r e  s u c c e s s  of i r r i g a t i o n  p r o j e c t s  but  t h ~ t  they 

were  f r e q u e n t l y  t h e  l e a s t  succcssEu1 p a r t s  of p r o j e c t s .  

A review of the  P h i l i p p i n e  s m a l l  s c a l e  i r r i g a t i o n  e f f o r t  
3 9 

i d e n t i f i e d  t h e  p r o j e c t ' s  f i r s t  t h r e e  major prohlem a r e a s  a s  ( a )  

whether I r r i g a t o r  S e r v i c e  A s s o c i a t i o n s  (ISA'S) could p r o p e r l y  

manage t h e  complex i t i e s  oE an i r r i g a t i o n  systcm; (b)  whether t h e  

Farm System Development Corpora t ion  (FSDC) would be a b l e  t o  r e t a i n  

i t s  t r a i n e d  personnel  and ndcqua t e l y  moni tor  t h e  p r o j e c t  ; (c) whether 

ISA's and t h e  FSDC could  work t o g e t h e r  i n  d i s t r i b u t i o n  of w a t e r .  

I n  o t h e r  problems a r e a s ,  t h e  P h i l i p p i n e s  evaluation c i t e d  an  o r g a n i z a t i o n  

or n s s o c i a t i o n  problem on v i r t u a l l y  every  p o i n t .  



S i i n i l a r l y ,  an assessment  of on-f arm wate r  management 40 noted 

t h a t  t h e  ~ r o j e c t ' s  t e c h n i c a l  des ign  was excellent. However, i t  

found t h a t  too  l i t t l e  a t t e n t i o n  had been given t o  formal  r e c o g n i t i o n ,  

s u p p o r t ,  and l e g a l  r e c o g n i t i o n  of t h e  Water User A s s o c i a t i o n  (WUA). 

The e v a l u a t i o n  found WliA's t o  b e  t h e  "key t o  t h e  e f f e c t i v e  use  of 

t h e  system" b u t  t h a t  they  were,  u n f o r t u n a t e l y ,  a  n e g l e c t e d  p a r t  oE 

t h e  o r i g i n a l  p r o j e c t  d e s i g n .  Other e v a l u a t i o n s  c a r r i e d  s i m i l a r  

i n s t i t u t i o n a l  recommendations. 

3 .3 .1 .2  Local  Leadersh ip  and Tra in ing  

Emphasis on t r a i n i n g  and l e a d e r s h i p  grew from t h e  concern  f o r  

i n s t i t u t i o n a l  c a p a b i l i t i e s .  The P a k i s t a n  e v a l u a t i o n  found t h a t  

t r a l n i n g  s t a n d a r d s  were p r e s e n t l y  too h igh  and too r i g i d a n d  that in- 

e E f e c t i v c  job  s e c u r i t y  caused poor morale i n  t h e  l e a d e r s h i p  c a d r e  

o f  l o c a l  management bod ies .  
4 1 

A review of s m a l l  i r r i g a t i o n  work i n  Indones ia  found t h a t  

t h e  most impor tan t  v a r i a b l e  i n  t h e  success  of many of i t s  e f f o r t s  

l a y  wi th  t h e  e E f e c t i v e n e s s  of l o c a l  l e a d e r s h i p .  P r o p e r l y  p repared ,  

t h e  lndones ian  v i l l a g e  and hamlet  l e a d e r s  could manage wa te r  r i g h t s  

d i s p u t e s ,  p lann ing  and a l l o c a t i o n  i s s u e s ,  and maintenance t a s k s .  

The r e p o r t ,  emphasizing t h e  r o l e  of l o c a l  l e a d e r s h i p ,  noted " the  

hamlet  i s  probably  t h e  primary and most: e f f e c t i v e  v i l l a g e  u n i t  f o r  

c o r p o r a t e  a c t i o n  -- given  i t s  c l o s e  k i n s h i p ,  r e s i d e n t i a l  and r c c i p r o -  

c a l  l a b o r - s h a r i n g  bonds.' ' 

4 0 
On-Farm Water Managernent,Pakistan, USAID, 1978. 

41 - 
Sorenson,  V. and T.R.Thompson, 1976. Sederhana.  Ir- 

r i g a t i o n  and Land Development Program, USAID. 



4 2 R . C . Y .  Ng and t h e  SOAS e v a l u a t i o n  team i n  Thai land concludede 

t h a t  t h e r e  were few i n c e n t i v e s ,  e s p e c i a l l y  f o r  s m a l l  f a rmers ,  t o  

i n v e s t  i n  o r  borrow money f o r  f e r t i l i z e r  o r  equipment t o  u s e  t h e  

new irrigation system. As a  r e s u l t ,  f a rmers  were d r i f t i n g  i n c r e a s -  

i n g l y  i n t o  n o n - a g r i c u l t u r a l  a c t i v i t y .  The team found t h a t  t h e  

g r e a t e s t  need was f o r  t r a i n i n g l e d u c a t i o n  programs t h a t  would "pursuade 

fa rmers  t o  adop t  modern a g r i c u l t u r a l  p r a c t i c e s . "  

3 .3 .1 .3  Operat ion and Maintenance 

P h y s i c a l  o p e r a t i o n  and maintenance are o t h e r  c r u c i a l  management 

i s s u e s .  Repor t s  abound w i t h  examples o f  weed build-up i n  c a n a l s ,  

pump malEunctions,  seepage,  over-water ing,  w a t e r - l o g g i n g l s a l i n i t y  

bui ld-up,  t e r r a c e  b r e a k d o w . ~ ~ ,  s i l t a t i o n ,  we i r  c o l l a p s e  because  of 

improper d i v e r s i o n s ,  e t c .  Others  could  b e  c i t e d .  

Another set of o p e r a t i o n a l  i s s u e s  i n v o l v e s  a v a i l a b i l i t y  of c r e d i t ,  

market ing,  t r a n s p o r t a t i o n ,  and l o c a l  p r i c i n g  p r a c t i c e s .  Coord ina t ion  

OF t h c s e  f a c t o r s  i s  c r u c i a l  t o  t h e  s u c c e s s  of i r r i g a t i o n  p r o j e c t s ,  

though n o t  a lways  addressed i n  p r o j e c t  aims.  

3.3.1.4 Flows of In fo rmat ion  

A f - inal  i s s u e  focuses  on t h e  way in fo rmat ion  moves from p lanner  

t o  u s e r  and back aga in .  One s t u d y  found f a n n e r s  woeful ly  misinformed 

a b o r ~ t  t h e  t iming  and volume of water  r e q u i r e d  f o r  maxin~urn y i e l d .  

Another noted t h a t  need f o r  l e v e l l e d  p l o t s  Fcr inc reased  p roduc t ion  

was n o t  unders tood.  

Lack of in fo rmat ion  on the  p a r t  of  sys tem o p e r a t o r s  is an  e q u a l l y  

g r e a t  management problem. An Indonesian review found i t  d i f f i c u l t  

f o r  l o c a l  farmer  i n t e r e s t s  and t e c h n i c a l  needs  t o  b e  t r a n s m i t t e d  u p  

t h e  c h a i n  of a u t h o r i t y  t o  t h e  managers and designers of  t h e  system. ; e 

L -, 



Of equa l  concern i s  t h e  need f o r  a  means t o  i n c o r p o r a t e  " in te r im"  

in fo rmat ion  i n t o  p r o j e c t  amendments o r  m o d i f i c a t i o n s .  At p r e s e n t ,  

t h e r e  seems t o  b e  no w e l l  f u n c t i o n i n g  mechanism t o  c o l l e c t  t e c h n i c a l  

d a t a  from o p e r a t i o n a l  p r o j e c t s  on a  r e g u l a r  o r  s y s t e m a t i c  b a s i s  and 

f e e d  i t  back i n t o  t h e  manager ia l  dimensions of t h e  p r o j e c t .  Although 

such moni tor ing systems may e x i s t ,  none was repor ted  i n  any of t h e  

e v a l u a t i o n s  we examined. Lack of feed-back of moni tor ing d a t a  and 

l a c k  of a  f u n c t i o n i n g  p r o j e c t  m o d i f i c a t i o n  mechanism l i m i t  t h e  

s u c c e s s  of e x i s t i n g  i r r i g a t i o n  e f f o r t s  . 
I n  f u t u r e  e v a l u a t i o n s ,  we recommend t h a t  major a t t e n t i o n  b e  g iven  

t o  management i s s u e s  and ways i n  which thc  e v a l u a t i o n  can improve t h e  

management dimension of a l l  p r o j e c t s .  

3 . 3 . 2  Environmental I s s u e s  

The e v a l u a t i o n s  w e  exanlined were most ly  based 01 p r o j e c t s  des igned 

i n  t h e  e a r l y  and n i i c l  7 0 ' s .  I n  most c a s e s ,  p r o j e c t  d e s i g n  predated 

t h e  c u r r e n t  USAID environmental  review procedures .  Perhaps  Eor t h i s  

r c a s o n ,  most paid  l i t t l e  d i r e c t  a t t e n t i o n  t o  environmental impacts o r  

4 3 
r e s o u r c e  degrada t ion  i s s u e s .  Hanson's r c v i r t ~  of Incloncsian p r o j e c t s  

p r o v i d e s  a  c a s e  where environmental  i s s u c s  were examined. I n  one 

example, he  shows t h a t  a  poor ly  conceived and executed environmental  

impact  s t a t ement  (E'IS) r e s u l t e d  i n  a  majur misconcept ion of t h e  

p o t e n t i a l  p r o j e c t  impacts .  Bccause oE t h e  energy of l o c a l  s c i e n t i s t s ,  

t h e  i s s u e s  were reexamined and a f t e r  a  r e v i s e d  EIS was prepared 

t h e  p r o j e c t  was abandoned. I n  a n o t h e r  Indonesian c a s e ,  environ-  

4 3 ~ r t h u r  J, Hanson, "Case S t u d i e s  on Environmental  Assess-  
ment of Fore ign  Donor-Supported P r o j e c t s  i n  Indo- 
n e s i a  ," 1978. 



menta l  h e a l t h  i s s u e s  were  a t  f i r s t  thought t o  be impor tan t ,  On 

more d e t a i l e d  s tudy ,  t h e y  were found no t  t o  be  a  major danger f o r  

t h e  p r o j e c t .  

There has  been much v o c a l  o p p o s i t i o n ,  i n  t h e  name of t h e  

environment,  t o  l a r g e  w a t e r  r e source  development p r o j e c t s .  Mix- 

t u r e s  of v a l i d  and exaggerated c la ims of a d v e r s e  environmental  i m -  

p a c t s  have been pub l i shed .44  I r r i g a t i o n  p r o j e c t s  do have impacts 

on both  t h e  p h y s i c a l  and human environment, and i t  is  e s s e n t i a l  

t h a t  environmental  concerns  be given d i r e c t  a t t e n t i o n  a t  each 

s t a g e .  Good e v a l u a t i o n  i s  the  b e s t  t o o l  t o  gu ide  f u t u r e  d e s i g n e r s .  

P e t e r  Freeman's g u i d e l i n e s ,  found i n  Appendix 11, provide a useful  

concep tua l  framework f o r  such a  t a sk .  

We recommend t h a t  f u t u r e  e v a l u a t i o n s  be consc ious  of the  

need f o r  s p e c i a l  a t t e n t i o n  t o  t h e  q u e s t i o n  of r e s o u r c e  de- 

g r a d a t i o n ,  both  i n  human and s o c i a l  tcrms. 

3 . 3 . 3  The Importance of Risk  Percep t ion  by Farmers 

A b r i c f  n o t e  i s  a p p r o p r i a t e  on thc  r i s k  facLor i n  i ~ r i g a t i o n  

p r o j e c t s .  S e v e r a l  e v a l u a t i o n s  n n ~ c d  t h a t  l a r g c  fclrmcrs b e n e f i t  

more from i r r i g a t i o n  than smal l .  45 Therc a r c  1-any reasons  why. 

P r i m a r i l y ,  s m a l l  f a r m e r s  a r e  l e s s  a b l e  t o  p ro ,  . ' themselves should 

adverse  circums t a n c e s  develop.  T h y  i n s u l a t e  themselves by adopt ing 

low r i s k  s t r a t e g i e s .  Small  f a rmers ,  t h e r e f o r e ,  a r c  f r e q u e n t l y  l e s s  

4 4 
Richard Odingo, & A f r i c a n  Dam, 1979. 

4 5 
Small S c a l e  I r r i g a t i o n ,  Bangladesh, I T ,  1975;  Sederhana 

E v a l u a t i o n ,  1978; P h i l i p p i n e s  Small S c a l e  I r r i g a t i o n ,  
1978; and Nelson and T i l e s t o n ,  " I r r i g a t i o n ,  A Paradox 
f o r  S a h e l l a n  Development," 1977. 



f l e x i b l e  i n  experimenting w i t h  new techno log ics  o r  new methods 

and a r e  r e l u c t a n t  t o  commit themselves  wholly t o  a  new v e n t u r e  

s u c h  as i r r i g a t i m .  They f r e q u e n t l y  reduce r i s k  by main ta in ing  

p a r t  o r  a l l  of t h e i r  p rev ious  a c t i v i t i e s .  For example, p a r t  of  he 

f a m i l y  w i l l  c o n t i n u e  t o  herd an imals  w h i l e  o t h e r s  work i n  ir- 

r i g a t i o n .  I n  o t h e r  c a s e s ,  f a r m e r s  w i l l  on ly  use  t h e  i r r i g a t e d  

l a n d  f o r  some c rops ,  p r e f e r r i n g  t r a d i t i o n a l  methods f o r  o t h e r s .  

T h i s  r e s p o n s e  may b e  thoroughly  r a t i o n a l  from t h e  f a r m e r ' s  p o i n t  

of  view, b u t  i t  may c r e a t e  problems i f  t h e  p r o j e c t  d e s i g n  has  n o t  

t aken  i t  i n t o  account .  The mixed economic s t r a t e g y  of t h e  s m a l l  

f a rmer  needs  t o  b e  recogn ized ,  e s p e c i a l l y  when e v a l u a t i n g  t h e  

impact o f  t h e  p r o j e c t  on f a r m e r s '  s o c i a l  and economic w e l l  be ing .  

E v a l u a t i o n  o f f  e r a  an i n t e r e s t i n g  means t o  exp lo re  p r e c i s e l y  what 

and how r i s k s  a r e  perceived by s m a l l  farmers  i n  i r r i g a t i o n  pro- 

j e c t s .  

We recommend t h a t  e v a l u a t i o n s  examine the  ques t ion  of r i s k  i n  

i r r i g a t i o n  and cons ide r  p o l i c i e s  which will minimize r i s k  i n  t h e  

d e s i g n  and implementation of f u t u r e  i r r i g a t i o n  p r o j e c t s .  



4.  E v a l u a t i o n  of I r r i g a t i o n  P r o j e c t s  

4.1 O b j e c t i v e s  and S p e c i a l  C h a r a c t e r i s t i c s  of Eva lua t ion  of 

I r r i g a t i o n  

E v a l u a t i o n  o f  i r r i g a t i o n  p r o j e c t s  is a  complex t a s k  f o r  

s e v e r a l  r e a s o n s ,  . F i r s t ,  a l though  e v a l u a t i o n  s e r v e s  a  number of 

purposes ,  two a r e  of p a r t i c u l a r  importance:  

... judging an i n d i v i d u a l  p r o j e c t ' s  perEormance a g a i n s t  

i t s  s t a t e d  o b j e c t i v e s ;  

... improving t h e  success  r a t e  o f  new p r o j e c t s .  

h t b  a r e  impor tan t .  Yet they a r e  s l i g h t l y  d i f f e r e n t  p r o c e s s e s  

and r e r , d r e  t h a t  d a t a  be managed and assembled i n  a s l i g h t l y  

d i f f e r e n t  form. 

Problems a l s o  a r i s e  i n  e v a l u a t i o n  p r e c i s e l y  because of t h e  

( ;mplex impacts  which i r r i g a t i o n  can have nncl because  01 rhe  

extended time per iod  o f t e n  necessary  be fore  n p r o j e c t  becomes 

f u l l y  o p e r a t i o n a l .  

By d e f i n i t i o n ,  i r r i g a t i o n  modi f i e s  n a t u r a l  water  sys tems.  I t  

c r e a t e s  new a q u a t i c  envixonmerits f o r  water  weeds, i n s e c t s ,  and b i l  

h a r z i a - c a r r y i n g  water  s n a i l s .  It changes s o i l  c o n d i t i o n s ,  wa te r  

t a b l e s ,  and s i l t a t i o n  p a t t e r n s .  I r r i g a t i o n  o f t e n  a l t e r s  t h e  f a r m  

product ion and l and  c o n t e x t  o f  the Farmer, the  pat - tern  of d e c j s i o n  

making, and t h e  h i e r a r c h y  of management. It a lmost  c e r t a i n l y  

m o d i f i e s  t h e  economy of t h e  a r m .  



Because of t h e s e  complex impacts ,  comprehensive e v a l u a t i o n  

can  b e  an  i n t r i c a t e  and c o s t l y  t a sk .  Unless  t h e  parameters  of 

e v a l u a t i o n  a r e  c a r e f u l l y  d e f i n e d ,  e v a l u a t i o n  may become an a l l  

consuming taslc invo lv ing  a  cumbersome a r r a y  of s o c i a l  and engi-  

n e e r i n g  s c i e n c e s  and producing an  unmanageable product .  I n  t h i s  

c h a p t e r ,  we sugges t  ways of d e a l i n g  w i t h  t h e  many dimensions of 

i r r i g a t i o n  p r o j e c t s  wi thou t  becoming bogged down i n  overwhelming 

d e t a i l .  

S e c t i o n  4.2 s u g g e s t s  f i v e  c a t e g o r i e s  f o r  e v a l u a t i o n  c r i t e r i a :  

S e c t i o n  4 . 3  p r e s e n t s  a  r a t i o n a l e  f o r  e v a l u a t i o n  a t  t h r e e  c l i f f e r e n ~  

s t a ~ : e s  i n  t h e  p r o j e c t  c y c l e ;  Sec t ion  4 .4  e l a b o r a t e s  on each of 

t h e  e v a l u a t i o n  c a t e g o r i e s  f o r  each of the  t h r e e  p r o j z c t  c y c l e  

s t a g e s .  

4 . 2  Eva lua t ion  C a t e g o r i e s  

P r e v i o u s l y ,  (pages 4-5) we recornmenclecl an e v a l ~ ~ i t i o n  clcsi[:n 

bcsed on f i v e  componcnts. They were economic v i a b i l i t y ,  e f f i c i e n c y  

of r e s o u r c e  u s e ,  eEfcct5vencss  of water  d e l i v c r y  sys tems,  cnviron-  

menta l  q u a l i t y ,  and s o c i a l  soundness of the  r e s u l t i n g  s o c i a l  system. 

Table  111 prov ides  d e t a i l s  of each of t h e s e  componcnts and 

oEEcrs o sampling of c a t e g o r i e s  from w11ict1 n n c l y t i c n l  q u e s t i o n s  can 

b e  c o n s t r u c t e d .  



TABLE 1 x 1  

E v a l u a t i o n  C r i t e r i a  f o r  I r r i g a t i o n  A c t i v i t i e s  - 

Suggested C a t e g o r i e s  for A n a l y t i c a l  Q u e s t i o n s  

A. ECONOMIC VIABILITY: An i r r i g a t i o n  scheme s h o u l d  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  a g r i c u l t u r a l  o u t p u t .  Q u a l i t a t i v e l y  and 
q u a n t i t a t i v e l y ,  how does t h e  p r o j e c t  c o n t r i b u t e  t o  t h e  
household ,  l o c a l ,  and n a t i o n a l  economies? How does  i ts  
performance s q u a r e  w i t h  t h e  p r o j e c t i o n s ?  

1. On Farm: ... l e v e l s  of o u t p u t  ach ieved ;  
... l e v e l s  of o u t p u t  p r o j e c t e d ;  ... p a t t e r n  o r  composi t ion  of  c ropp ing .  

2 .  P r o j  ect-Wide: ... p r e - p r o j e c t  b e n e f i t  c o s t  r a t i o  a c h i e v e d ;  
... p r o j e c t e d  and r e a l i z e d  o u t p u t ;  
. . . impact  of p r o j e c t  p roduc t s  on p r o j e c t  i t s c l E .  

3. N a t i o n a l :  ... impact  on n a t i o n a l  food budget ;  
. . . c o n t r i b u t i o n  t o  g r o s s  n a t i o n a l  p r o d u c t ;  
... i n f l u e n c e  on  f o r e i g n  eschange s i t u a t i o n ;  
. . . t h e  economic impact on non-project  a reas  

wft-hin c o u n t r y .  

B. RESOURCE - USE: An i r r i g a t i o n  p r o j c c t  r e p r c s c n t s  n s i g n i f i c a n t  
commitment of resources-both  n a t i o n a l l y  and i v t e r n a t i o n a l l y .  
How a r e  t h e  f o l l o w i n g  resources  employed? Does t h e  p r o j e c c  
r e p r e s e n t  t h e  op t ima l  use  of those  r e s o u r c e s ?  What a r e  t h e  
r e l e v a n t  o p p o r t u n i t y  c o s t s ?  

1. Land: 
... l a n d  u s e ;  
... c ropp lng  p a t t e r n s ;  
... a l t e r n a t i v e  s i t e s  o r  new s i t c s  opened; 
... a l t e r n a t i v e  u s e s  of  land because o f  i r r i g a t i o n ;  
... a l t e r n a t i v e  methodologies  o r  p a t t e r n s  of r e s o u r c e  use .  

2 .  Water: . . . volume used  ; 
... s o u r c e ;  
... a l t e r n a t i v e  u s e s ;  
... a l t e r n a t i v e  s o u r c e s .  

3 .  . C a p i t a l  I n p u t s :  ... u s e  of c a p i t a l  i n p u t s ;  ... i n i t i a l  inves tment  of Funds; ... mechinery and f e r t i l i z e r  i n p u t s ;  ... c r e d i t  a v a i l a b i l i t y  and u s e ;  ... payment f o r  w a t e r ;  ... f i n a n c i a l  v i a b i l i t y  of t h e  system. 



TABLE I11 -- 
( c o n t i n u e d  ) 

B. RESOURCE USE: ( c o n t i n u e d )  

4.  Labor :  ... employment d a t a ,  p a r t i c u l a r l y  emphas is  on 
s e a s o n a l i t y ;  

... s o u r c e  of l a b o r .  

C .  WATER SYSTEM: With e a c h  i r r i g a t i o n  p r o j e c t ,  a  p h y s i c a l  s y s t e m  
f o r  t h e  d e l i v e r y  of  w a t e r  t o  f a r m e r s  i s  d e s i g n e d  and  b u i l t .  
How w e l l  i s  i t  b u i l t  and d o e s  i t  f u n c t i o n  a s  i t  was i n t e n d e d ?  

1. Pe r fo rmance :  
... c o n s t r u c t i o n  a b i d e  by p l a n ;  
... d e s i g n  e f f i c i e n c y ;  
... w a t e r  promised and  w a t e r  d e l i v e r e d ;  
... e x c e s s  w a t e r  a d e q u a t e l y  d r a i n e d .  

2.  Management D e c i s i o n s  : 
. . . m a i n t e n a n c e ;  
. . . r o t a t i o n ;  
. . . conf 1 i c  t r e s o l u t i o n  ; 
... l o c a l  i n p u t ;  . . . a d a p t a b i l i t y  and r c l a t e d  o r g a n i z a t i o n a l  con-  

s i d e r a t i o n s .  

3 .  A p p r o p r i a t e n e s s  of System: 
. . . s u i t a b i l i t y  o f  s y s t c m  f o r  l o c a l  sc)ci;ll c c n d  i t i a n s ;  
. . . e n v i r o n m e n t a l  c o n d i t i o n s ;  
... p r o p e r  mdin tennncc  by l o c a l  e f f o r t s .  

D .  ENVIRONMENTAL QUALITY: I r r i g a t i o n  p r o j e c t s  a r e  a r t i f i c i a l  means 
o f  a p p l y i n g  w ~ ~ t e r  t o  l and .  Thus ,  t hey  r e p r e s e n t  n t cchno-  
l o g i c a l l y - i n d u c e d  e n v i r o n m e n t a l  change .  What a r e  t h e  e f f  c c  t s  
o f  t h i s  change ,  and what hecomes o f  t h c  newly-crea ted  o r  
d e s t r o y e d  eco logic '11  n i c h e s ?  

1. H e a l t h :  
... e x i s t i n g  d i s e a s e  p a t t e r n s ;  
. . . changes  i n  d i s e a s e  p a t  t e r n s ;  
... i n c r e a s e  o f  water -born  d i s e a s e s ;  
... change  i n  s a n i t a t i o n  s i t u a t i o n ;  
... n u t r i t i o n ,  especially of children. 

2 .  S o i l s :  
. . . t y p e s  oE s u i l s ;  
... i n c r e a s e d  f e r t i l i t y ;  ... n e g a t i v e  c o m p l i c a t i o n s  s u c h  a s  i n c r e a s e d  e r o s i o n ,  

s a l i n i z a t i o n ,  a l k a l i n i z a t i o n ,  e tc .  

3. Pests: ... e x i s t i n g  p e s t s  and  weeds;  ... new p e s t s  and  weeds ;  ... t y p e s  and e f f e c t s  of p e s t  control  used. 



TABLE I11 -- 
(cont inued)  

D. ENVIRONMENTAL QUALITY : (cont inued)  

4. F e r t i l i z e r :  ... p r e v i o u s  f e r t i l i z e r  used;  ... impact  on c r o p s  themsslves ;  
. . . side eEf e c t s  i n  s t r e a m  b d l d - u p ,  run-off  

a r e a  bui ld-up,  e t c .  

E. SOCIAL SOUNDNESS: Any i r r i g a t i o n  sys tem must b e  used by peop le .  
What i s  t h e  s o c i e t y  l i k e  t h a t  u s e s  t h e  system'? How does  
s o c i e t y  change because  of t h e  p r o j e c t ?  

1. P a t t e r n  of P roduc t ion :  ... i nd igenous  mode; ... induced s h i f t s ;  
... group r e l a t i o n s ;  
... newly emergent c l a s s e s .  

2 .  S o c i a l  U n i t :  ... i nd igenous  household u n i t ;  
. . . changes i n  t h a t  u n i t  and i t s  f u n c t i o n ;  
... changes  a f f e c t i n g  p r  l a r i l y  one p o r t i o n  

of t h a t  u n i t .  

3 .  C u l t u r a l  I n t e g r i t y :  
... t r a d i t i o n a l  p a t t e r n s ;  p 

. . . changes ; 
1 

... l o s s  of s k i l l s / k n o w l e d g c .  

4 .  Wealth D i s t r i b u t i o n :  
. . . s h i f t s  i n  income o r  l and  ownership ; 
... changes i n  p a t t e r n s  of l a r d  ownership o r  income; 
. . . major s h i f t s  :IS an  i n d i c a t o r  of c l a s s  p o l a r i z a t i o n ;  
... poor fo rmers  he lped ;  
. . . r i s k  minimized,  a s  much a s  p o s s i b l e ,  f o r  smnl l  

f a r m e r s .  

5. Planagemen t Dccis  i o n s  : 
... changing framework f o r  i d c c i s i o n s ;  . . . change i n  l o c a l  c o n t r p l ;  
. . . e f f e c t s  of s h i f t i n g  cl 'ecision  bas^. 

I 

6. Rolc  of Women: 
... s t a t u s  enhanced o r  dec reased  because  of p r o j e c t ;  
. . . f ami ly  v i a b i l i t y  change;  
... s h i f t s  i n  r e s p o n s i b i l i t y  r e l a t e d  t o  Eood p r o d u c t i o n ,  

marke t ing ,  household management, e t c .  



I f  t h e  c a t e g o r i e s  recommended i n  Tab le  I11 o r  a  s e l e c t i o n  of  

them a r e  used t o  meet p a r t i c u l a r  c i r cums tances ,  i t  i s  impor tant  t o  

de te rmine  when and how t h e s e  q u e s t i o n s  a r e  t o  be asked.  

4 . 3  The Case f o r  Eva lua t ion  a t  D i f f e r e n t  S t a g e s  i n  t h e  Yro- 

j e c  t Cycle 

The p r o j e c t  c y c l e  i n v o l v e s  t h r e e  major  s t a g e s :  ( i )  a  p r e p a r a t o r y  

s t a g e  i n v o l v i n g  t h e  d e c i s i o n  t o  i r r i g a t e  and p r o j e c t  p l ann ing ;  ( i i )  

t h e  c o n s t r u c t i o n  s t a g e  i n c l u d i n g  d e s i g n ,  c o n s t r u c t i o n ,  and exper imenta l  

o p e r a t i o n s ;  and ( i i i )  o p e r a t i o n a l  s t a g e ,  i n c l u d i n g  p roduc t ion ,  main- 

ten, .nce,  and management w i t h i n  t h e  st3 ted g o a l s .  

The p r e p a r a t o r y  s t a g e  b e g i n s  wi th  t h e  d e c i s i o n  t o  i n v e s t i g a t e  

t h e  p o s s i b i l i t i e s  of i r r i g a t i o n  i n  a  r e g i o n .  I t  may t a k e  s e v e r a l  

y e a r s ;  i t  w i l l  - inevi tably  i n v o l v e  l a r g e  numbers of government ,  fund- 

i n g ,  and u s e r  o r g a n i z a t i o n s .  The c o n s t r u c t i o n  s t a g e ,  f o r  s m a l l  

p r o j e c t s ,  may t a k e  up t o  f i v e  y e a r s .  La rge r  p r o j e c t s  w i l l  tnkc much 

l o n g e r .  Opera t ion  of a p r o j e c t  u s u a l l y  b e g i n s  i n  phases and may i n -  

c l u d e  a  s u b s t a n t i a l  a d a p t a t i o n  as f3ITlers ad-1 11s t t o  new c l l l t i v n t i o n  

t e c h n i q u e s .  It may b e  a  number of y e a r s  b e f o r e  a  p r o j e c t  o p e r a t e s  

on a f u l l  and r e g u l a r  b a s i s .  Thus, t h e  f u l l  p r o j e c t  p e r i o d ,  from 

t h e  beg inn ing  O F  t h e  p r e p a r a t o r y  s t a g e  t o  t h e  formal  and F u l l - s c a l e  

o p e r a t i o n a l  s t a g e  may va ry  from 8 t o  25 y c a r s .  During t h i s  extended 

t i m e ,  t h e r e  may b e  s u b s t a n t i a l  changes i n  b o t h  e x t e r n a l  and l o c a l  

c o n d i t i o n s .  

Given t h i s  time span ,  i t  is  impor tan t  t o  e s t a b l i s h  e v a l u a t i o n  

p rocedures  a t  d i f f e r e n t  p o i n t s  i n  t h e  p r o j e c t  c v c l e .  The emphasis 

of  e v a l u a t i o n  w i l l  change Erom one s t a g e  t o  a n o t h e r .  Table  I V  pro- 

v i d e s  i l l u s t r a t i o n s  of some of  t h e  d i f f e r e n t  p o i n t s  of emphases i n  

which might be asked a t  d i f f e r e n t  s t a g e s .  



4.4 Eva lua t ion  a t  P r e p a r a t o r y ,  Cons t ruc t ion ,  and O p e r a t i o n a l  

Stages  

The s e t s  of q u e s t i o n s  offered i n  Table I V  i n d i c a t e  a  change 

i n  t h e  ba lance  o f  a t t e n t i o n  g iven  t o  p a r t i c u l a r  t o p i c s  a t  d i f f e r e n t  

s t a g e s  of e v a l u a t i o n .  T h i s  s u g g e s t s  g e n e r a l  o r d e r s  of p r i o r i t y  and 

is  n o t  meant t o  imply t h a t  some t o p i c s  r an  be  d i s regarded  a t  any 

s t a g e  of t h e  p r o j e c t  review.  The r a t i o n a l e  f o r  t h e  d i f f e r i n g  em- 

p h a s i s  i s  s e t  o u t  below. 

4 . 4 . 1  P r e p a r a t o r y  S t a g e  

An important  e v a l u a t i o n  s t a g e  comes e a r l y  i n  t h e  p r o j e c t  pro-  

c e s s .  When t h e  d e c i s i o n  h a s  been made t o  i r r i g a t e  and p r o j e r t  

4 6 
p l a n n i n g  i s  w e l l  advanced, a  review i s  Erequently undertaker1 i n  

connec t ion  wi th  t h e  funding p r o c e s s .  A major problem i n  t h e  p a s t  

h a s  been t h a t  e v a l u a t i o n  a t  t h i s  s t a g e  is  no t  l inked  wj th  l a t e r  p a r t s  

of  t h e  p rocess .  

Economic v i a b i l i t y ,  r e s o u r c e  u s e ,  and s o c i a l  soun~lness  i s s u c s  

a r e  v i t a l  q u e s t i o n s  a t  t h i s  s t a g e  and environmental  c o n s i d e r a t i o n s  

may be important  i n  some a r e a s .  Econoniic v i a b i l i t y  is  impor tan t  

a t  household ,  community, p r o j c c t ,  a n d  n a t i o n a l  l e v e l s .  These i s s u e s  

a r e  most o f t e n  considered a t  housello'ld and p r o j e c t  Levels.  Resource 

u s e  q u e s t i o n s  r e l a t e  t o  opt imal  employment of l a n d ,  w a t e r ,  and 

c a p i t a l .  At t h i s  s t a g e ,  a l t e r n a t i v e  resource-use  i s s u e s  should  be  

r a i s e d  and e v a l u a t e d ,  the reby  i n c r e a s i n g  chances of a  r a t i o n a l  

4 6 
A d i s c u s s i o n  of i s s u e s  r e l a t e d  t o  the  d e c i s i o n  of when 

t o  i r r i g a t e  is Eound i n  Aupendix 111 a t  t h e  end of 
t h i s  paper .  



TABLE I V  

* 
Examples of E v a l u a t i o n  Ques t ions  a t  D i f f e r e n t  S t a g e s  of P r o j e c t  

P r e p a r a t o r y  S tage  C o n s t r u c t i o n  S t a g e  - Opera t iona l  S t a g e  

1. Economic V i a b i l i t y :  1. Economic V i a b i l i t y :  
Is i r r i g a t i o n  Is approved p lan  
economical ly  be ing  fol lowed? 
j u s t i f i e d ?  

2.  Resource Use: 
Does p r o j e c t  
f i t  i n t o  t h e  
op t ima l  p i c t u r e  
of r e s o u r c e  u s e ?  

3. Water System: 
k'hat a r c  t h e  
t r a d i t i o w i  u s e s  
of t h e  v:ier and 
land sys tems? 

2.  Resource Use: 
Is c o n s t r u c t i o n  
h n p e r i n g  r e s o u r c e  
a c c e s s  o r  long- 
range r e s o u r c e  
a c t i v i t y ?  

3 - !:z t e r  System: 
Is c o n s t r u c t i o n  
maintaining o r  
c u c t i n g  o f f  a c c e s s  
t o  wa te r  o r  i s  
c o n s t r u c t i o n  ad- 
v e r s e l y  a f f e c t i n g  
wnrer q u a l i t y ?  

4 .  Environmental  Q u n l i c y  : h .  Environnenta l  Q u a l i t y :  
Can t h e  l o c a l  environ-  Is c o n s t r u c t i o n  under- 
ment' absorb  p r e s s u r e s  t a k e n  i n  ways t o  
which t h e  p r o j e c t  may minimize a d v e r s e  i m -  
b r i n g ?  p a c t ?  

5. S o c i a l  Soundness: 5. S o c i a l  Soundness: 
Ts the s o c i a l  system Are r e l o c a t i o n s  in-  
l i k e l y  t o  adap t  w e l l  vo lved ,  and i f  s o ,  
t o  i r r i g a t i o n ?  a r e  they s e n s i b l y  and 

e f f e c t i v e l y  managed? 
*only one q u e s t i o n  pe r  c a t e g o r y  is  o f f e r e d  h c r e ,  s imply a s  examplc. 
would depend on tile p a r t i c u l a r  p r o j e c t  t o  b e  eva lus te t i .  

Economic V i a b i l i t y  
Is t h e  system pro- 
ducing a t  l e v e l s  
wllic'n j u s t i f y  
i t s  o p e r a t i o n ?  

Resource Use : 
Are t h e  com- 
m i t t e d  r e s o u r c e s  
used i n  t h e  most 
e f f i c i e n t  manner? 

Water System: 
Does the system 
perform a s  de- 
s igned? 

L .  Environmental  Q u a l i t y :  
What a r e  t h e  environ- 
mentz l  changes t h a t  
have taken p lace?  

5. S o c i a l  Soundness : 
How h a s  t h e  s o c i a l  
system changed because  
of  t h e  p r o j e c t ?  

S p e c i f i c  and d e t a i l e d  q u e s t i o n s  



decis ion f o r  o r  a g a i n s t  i r r i g a t i o n  a s  an  o p t i o n .  S o c i a l  soundness 

i s s u e s  a r e  v i t a l l y  impor tan t  a t  t h i s  e a r l y  s t a g e .  Basic i s s u e s  

h e r e  $nclude t h e  a v a i l a b i l i t y  o f  knowledgeable fa rmers ,  exper ienced 

managers, and a  r e c e p t i v e  community a s  w e l l  a s  q u e s t i o n s  abou t  who 

might b e  d i s p l a c e d  and i s s u e s  of p o t e n t i a l  c o n f l i c t  and d i s r u p t i o n .  

Another s o c i a l  soundness  i s s u e  t o  cons ide r  a t  t h i s  s t a g e  i s  whether 

rrJxed o r  i n t e g r a t e d  development o p t i o n s  might have more p o s i t i v e  

s ~ .  i a l  impact . 
4 .4 .2  Cons t ruc t ion  S tage  

I n  t h e  d e s i g n / c o n s t r u c t i o n  s t a g e ,  a l l  f i v e  s e t s  of q u e r t i o n s  

a r e  important .  

4.4.2.1. Economic Vinbi l  i t y  

Economic v i a b i l i t y  i s s u e s  a r e  s i m i l a r  t o  t h e  cos t /bencEi  t i s s u e s  

r a i s e d  i n  the  p rcpnrn to ry  s t a g e  a s  wel l  a s  s p e c i f i c  chccks t o  clcterminc 

whcther t h e  proposed p lan  i s  bciny, Followed. 

4 . 4 . 2 . 2  Resource Use 

There a r c  a  number of important  r c sourcc  use  quest ionr ,  a t  t h i s  

s t a g e .  What a r e  t h e  r e s u l t i n g  l a n d  use  p a t t e r n s  dur ing  cons t ruc t io r i  

and how do they r e l o t c  t o  t h c  l a r g e r  p r o j e c t  and n a t i o n a l  g o a l s ?  Has 

c o n s t r u c t i o n  r e v e a l e d  any .icw o r  previously unknown r e s o u r c e s ?  Hns 

temporary o r  even normal use of t h c  p a r t l y  c o n s t r u c t e d  systcm g iven  

inclica t i o n s  of longer  r u n  r c s o u r c e  problcms no t  a n t i c i p a t e d  i n  t h e  

p lann ing  s t a g e ?  

4 . 4 . 2 . 3  Water Systems 

Water system q u e s t i o n s  a r c  most important  i n  r e l a t i o n  t o  ap- 

p r o p r i a t e  des ign .  The amount of water  t o  be  delivered 2nd the type  

of d i s t r i b u t i o n  system t o  be  used can bo th  b e  r e a d i l y  agreed upon, I ,  j , I  



g i v e n  environmenta l  c o n d i t i o n s  and t e c h n i c a l  f a c t o r s .  Are t h e s e  

c o n d i t i o n s  b e i n g  met i n  t h e  c o n s t r u c t i o n  p r o c e s s ?  IE temporary o r  

l o n g e r  r a n g e  wa te r  d i v e r s i o n  be ing  s u f f i c i e n t l y  used o r  a r e  t h e r e  

p r e l i m i n a r y  k i n d s  of problems? Is w a t e r  a c c e s s  be ing  ma in ta ined?  

Are t h e r e  a n y  p r e l i n i n a r y  s i g n s  of a d v e r s e  impac t s  on w a t e r  q u a l i t y ?  

Much more d i f f i c u l t  t o  answer ,  however, a r e  q u e s t i o n s  r ega rd -  

i n g  t h e  a p p r o p r i a t e u e s s  of t h e  sys tem f o r  t h e  l o c a l  popu la t ion :  does  

i t  s t i l l  seem p o s s i b l e  t o  be l o c a l l y  r u n ,  managed, and main ta ined?  

Is t h e  l o c a l  p o p u l a t i o n  p lay ing  a  s i g n i f i c a n t  r o l e  i n  a d a p t i n g  t o  

s t r a i n s  of c o n s t r u c t i o n ?  What o r g a n i z a t i o n a l  o r  o t h e r  i n s t i t u t i o n a l  

r e sponses  might b e  a n t i c i p a t e d ?  

4 . 4 . 2 . 4  EnvironrnenLcll Q u a l i t y  

Q u e s t i o n s  of environmenta l  q u a l i t y  r c l f i  t~  t o  the s u i t a b i l i t y  

of t h e  l o c a l  envirotunent f o r  i r r i g a t i o n  and t h e  impact of i r r i ~ a t i o n  

on t h e  environment.  Have any c o n s t r u c t i o n  p r a c t i c e s  a d v e r s e l y  a f f e c t e d  

e x i s t i n g  y i c l d s  o r  c r e a t e d  problems n o t  previously p r e s e n t .  Have t h e r e  

been any a d v e r s e  e f f e c t s  on t h e  q u a l i t y  of wa te r  downstrcarn? I s a t h e r e  

any p r e l i m i n a r y  read ing  oE changes i n  t h e  l o c a l  water  t c ~ b l e ?  Is t h e r e  n 

chance t h a t  i n c r e a s e d  evapora t ion  w i l l  a E f e c t  t h e  l o c a l  c l i m a t e ?  What 

is t h e  l i k e l i h o o d  of  m a l a r i a  o r  s c h i s t o s o m i a s i s  becoming a h e a l t h  pro- 

blem i n  some of t h e  newly i r r i g a t e d  a r e a s ?  F i n a l l y ,  does  t h e  p r o j e c t  

seem t o  b e  a f f e c t i n g  v u l n e r a b i l i t y  of l o c a l  l i v e l i h o o d  sys tems  (c rops ,  

h e r d s ,  a r t i s a n  manufactur ing)  t o  d e s t r u c t i o n  from n a t u r a l  h a z a r d s  

( f l o o d ,  d r o u g h t ,  p l ague ,  weeds)? 

4.4.2.5 S o c i a l  Soundness 

The s o c i a l  soundness  q u e s t i o n s  i n  the  c o n s t r u c t i o n  s t a g e s  a r e  

d i f f i c u l t  y e t  impor tan t  t o  answer.  Have t r e n d s  a l r e a d y  present i n  



t h e  l o c a l  s o c i e t y  (e .g .  weakened f a m i l y  t i e s ,  loss o f  t r a d i t i o n a l  

knowledge, i n c r e a s e d  involvement i n  t h e  monetized economy) i n c r e a s e d  

because  o f  c o n s t r u r t i o n ?  What are t h e  i n i t i a l  impacts  on l e v e l  and 

t y p e s  of s o c i a l  s e r v i c e s ?  Is any  i n d i c a t i o n  emerging of new s e r v i c e s  

o r  i n s t i t u t i o n s  which may b e  needed? S o c i a l  soundness q u e s t i o n s  a t  

t h i s  s t a g e  should a l s o  r e a s s e s s  t h e  u l t i m a t e  a c c e p t a b i l i t y  of  t h e  

p r o j e c t  t o  t h e  u l t i m a t e  u s e r s .  

4 .4 .3  O p e r a t i o n a l  S tage  

E v a l u a t i o n  has  normally becn undertnkcn a t  some p o i n t  n e a r  t h e  

complet ion  of c o n s t r u c t i o n .  The o v e r , ~ l l  q u e s t  ions  For t h i s  s t a g e  a r e :  

Lloes t h e  p r o j c c t  Eulf i l l  It:; g o a l s ?  I f  n o t ,  how c,in i t s  opc r i l t ion  be 

improved? C<ln E u t t ~ r c  prntjlcms bc nvoidcd? C,ln l ~ s s o n s  bc l ea rned  t o  

h e l p  dt.sip,n f u t u r c ~  pro jcc . tx?  

4 . 4 . 7 . 1  Econc:mic V i a b ~ l i t y  

L ' h  ,ln.tly:.is o f  c~c.ononiic v i . i b l l  i t y  , ~ t  t h i s  r * L L 1 X r  ici p a r t  i c t ~ l n r l y  

impor t , ~ n  L .  A 1  t 11ou~:ll s11ct1 tmpha*. i \  .;ountls :;cm l f cbv idcn L , s t  rnnj:c*ly ( .nough 

the* ,lbuncf,inc~t: of pr't--prc>-jt*l.t 1wr1t.f i t / c o s t  .~rialy.;i:, i q  not  n n t c h r d  by 

pos t -p ro j  r3ct econo:iic t.vn1u.r~ ion:.. M.iny s tud  it*.; of b c w ~ f  i t q  of fnrmcr 

nnc! p r o j c c t  l c v e l  :lr.. c..~lctil;ltc~tl on t h e  h.?:ais o f  cxpcr ln t -n ta l  farms t h a t  

hnvt~ 1  i t t l e  o r  riir h e . ~ r  in!; on p r l ) J w t  i o n  l r w c ~ l s  .~t. ccrkiny:  f n m s .  Thc 

furidarncnt:~l q ~ ~ c s t i o n  f o r  t h i s  con;w:wnt Is wtrc!thcr t h e  system i s  producing 

; I L  a 1cvc.l which J t ~ s t  i f  i c * ,  it:; e l c ~ - . t ~ - n c c ~ .  ?71i.; question nc*r.ds Lo h e  

askccl a t  ~111 Icv t l l s  of t h c  economy. Do t h c  f;lmers c n r n  incomes t h a t  

a r e  o r  sceln p r o f i t < l b l e  t o  them? b h l t  s o r t  of yjc lds  do they a c h i e v e ?  

Can they  pay back t h e i r  d c b t s ?  W i l l  t h e  achicved b e n e f i t / c o s t  r a t i o s  

match t h c  pro  J ec  ted  r'i t ios?  Arc rhc  r c l e v a n t  comnuni t i e s  s t r o n g e r  

economical ly  because  of t h e  p r o j e c t  o r  h a s  i t  merely  increased their 



r e l i a n c e  on o u t s i d e  s o u r c e s ?  Does t h e  p r o j e c t  c o n t r i b u t e  s i g n i f i c a n t l y  

t o  n a t i o n a l  income, t h e  n a t i o n a l  food budge t ,  o r  f o r e i g n  exchange 

e a r n i n g s ?  

4.4.3.2 Resource  Use 

At t h i s  s t a g e ,  r e s o u r c e  u s e  q u e s t i o n s  f o c u s  on s p e c i f i c  

].and u s e  p r a c t i c e s  and t h e  use  made of c a p i t a l  i n p u t s  (machinery, 

f e r t i l i z e r ,  e t c . ) .  Does t he  adopted l a n d  u s e  p a t t e r n  conform t o  

t h e  p r o j e c t e d  p a t t e r n ?  How could t h e  p a t t e r n  be  changed t o  improve 

a t t a i n m e n t  of p r o j e c t  g o a l s ?  O r  a l t e r n a t i v e l y ,  how should  p r o j e c t  

g o a l s  be changed t o  accommodate t h e  p a t t e r n ?  Are f e r t i l i z e r ,  machinery,  

and c r e d i t  a c c e s s i b l e  and e f f e c t i v e l y  used o r  a r e  e x t e n s i o n  e f f o r t s  

o r  p o l i c y  changes  needed? 

4 . 4 . 3 . 3  Water System 

E v a l u a t i o n  of t h e  wa te r  system must i n c l u d e  d e t a i l s  of i t s  

f u n c t i o n i n g  and i t s  t r ea tmen t  by t h e  f a n n e r s .  1s wate r  d e l i v e r e d  

t o  t h e  farm p l o t s  a s  in t ended  o r  do d i s c r e p a n c i e s  e x i s t  between 

p r o j e c t e d  and d e l i v e r c d  l e v e l s ?  Does seepage ,  e v a p o r a t i o n ,  o r  l eakage  

s i g n i f i c a n t l y  d e t r a c t  from t h e  amount of u s a b l e  w a t e r ?  Is t h e  e x c e s s  

w a t e r  e f f e c t i v e l y  d r a i n e d ?  Does t h e  l o c a l  i r r i g a t i o n  management system 

f u n c t i o n  s u f f i c i e n t l y  w e l l  t o  a l l o c a t e  w a t e r ,  m a i n t a i n  t h e  sys tem,  

and r e s o l v e  i n t e r - p e r s o n a l  c o n E l i c t s ?  Has t h e  sys tem been adopted 

by t h e  l o c a l  populace? 

4 .4 .3 .4  Environmental  Q u a l i t y  

The env i ronmenta l  q u a l i t y  c r i t e r i a  a r e  i m p o r t a n t  a s  i n d i c a t o r s  

n o t  o n l y  of p r e s e n t  p r o j e c t  o p e r a t i o n  b u t  a l s o  of  t r e n d s  t h a t  are l i k e l y  

t o  become i m p o r t a n t  i n  f u t u r e  o p e r a t i o n .  For example, modest i n -  

c r e a s e s  i n  s a l t  composi t ion  i n  s o i l s  a re  i m p o r t a n t  as i n d i c a t o r s  of 

future  change. In  t h e  s i m p l e s t  form, t h e  q u e s t i o n  t o  b e  asked is 



what changes,  bo th  p o s i t i v e  and nega t ive ,  have taken  p l a c e  i n  t h e  

environment due t o  t h e  i n i t i a l  o p e r a t i o n  of t h e  p r o j e c t ?  What 

changes should b e  made t o  avert harmful impacts?  Has i nc idence  

of  m a l a r i a  o r  s c h i s t o s o m i a s i s  i nc reased  s i n c e  t h e  p r o j e c t  began? 

What s t e p s  have been taken  t o  monitor  sna i l  o r  mosquito popu la t i ons?  

Does t h e  system a l low f o r  adequate  pe r sona l  hygiene. Are t h e  s o i l s  

undergoing nega t ive  changes? Has the  water  d r a ined  from p r o j e c t  

l a n d  had a n  i n f l u e n c e  on b i o t a  downstream? F i n a l l y ,  have i n s e c t s ,  

weeds, f l o o d s ,  o r  o t h e r  n a t u r a l  hazards  i nc reased  i n t e n s i t y  s i n c e  

p r o j e c t  implementation? 

4.4.3.5 S o c i a l  Soundness 

The s o c i a l  soundness a n a l y s i s  a t  t h e  o p e r a t i o n a l  s t a g e  may 

p rov ide  bo th  t h e  most impor tan t  and y e t  t h e  most u n p r e d i c t a b l e  i n f o r -  

mation regard ing  the p r o j e c t .  The focus  of t h e  q u e s t i o n s  should 

r e l a t e  t o  what changes have occur red .  Have t h e  fa rmers  become more 

involved  i n  t h e  monetized s e c t o r  of t he  economy, and i f  s o ,  have t h e r e  

been r e s u l t a n t  changes? What changes have occurred i n  t h e  elementary 

s o c i a l  ( fami ly ,  household, e t c . )  u n i t  a s  a r e s u l t  of t h e  implementat ion 

of t h e  2 r o j e c t  and t h e  induced changes i n  t r a d i t i o n ,  mig ra t i on ,  p a t t e r n s ,  

and consumption p a t t e r n s ?  Has a  major s h i f t  i n  land  o r  Lxome d i s t r i -  

b u t i o n  taken p l a c e  as a  r e s u l t  of t he  p r o j e c t ?  Have new s o c i a l  c l a s s e s  

emerged s i n c e  p r o j e c t  implementat ion? Are s o c i a l  s e r v i c e s  adequate  t o  

serve t h e  popula t ion?  

Eva lua t ion  a t  t h e s e  t h r e e  s t a g e s  i n  t he  p r o j e c t  c y c l e ,  cover ing  t h i s  

range of iaauer, i a  a neceaury tuk i f  plamnera are t o  l a m  w h a t  ulu 

irrigation project8 auccaed. 



5. A Program f o r  t h e  E v a l u a t i o n  of  I r r i g a t i o n  w i t h  USAID. - - -- - - - --- 
I n  t h i s  c h a p t e r ,  we p r o p o s e  t h r e e  complementary a p p r o a c h e s  t o  

t h e  e v a l u a t i o n  o f  i r r i g a t i o n  w i t h  USAID: 

... a n  ove rv i ew  o f  e x p e r i e n c e  w i t h  i r r i g a t i o n  i n  r e g i o n s  
where  USAID is p l a n n i n g  s i g n i f i c a n t  i n v o l v e m e n t ;  

... a  f o c u s s e d ,  r o u t i n e  m o n i t o r i n g  and e v a l u a t i o n  program 
f o r  e v e r y  USAID irrigation p r o j e c t ;  

, 

... a  more d e t a i l e d  a n a l y s i s  of s e l e c k d  i s s u e s  w i t h i n  a 
r e p r e s e n t a t i v e  s ample  o f  p r o j e c t s .  

5 .1  R e g i o n a l  Overvicws 

We p r o p o s e  t h a t  USAID commission a  g e n e r i c  s t u d y  of  i r r i g a t i o n  

i n  e a c h  m a j o r  c u l t u r a l / p h y s i c a l  r e g i o n  i n  which i t  i s  c u r r e n t l y  s u p p o r t -  

i n g  i r r i g a t i o n  p r o j c c t s  a n d / o r  h a s  s i g n i f i c a n t  i nvo lvemen t  p lanned  f o r  

t h e  f u t u r e .  T h i s  p r o p o s a l  i s  made f o r  s e v ~ r n l  r e a s o n s .  F i r s t ,  t h e r e  

a r e  r e l a t i v e l y  few USAID i r r i g a t i o n  p r o j e c t s  i n  any one  a r c n .  An 

e v a l u a t i o n  of  o n l y  t h e s e  p r o j e c t s  w i l l  g i v e  an i n c o m p l e t e  p i c t u r e  

of t h e  needs  and p o t e n t i a l s  which i r r i g a t i u n  can  o f f e r  i n  t h a t  r e g i o n .  

A w i d e r  p e r s p e c t i v e  is needed .  Second,  t l l c r c  arc! wide  d i f  f e r c n c i ~ s  be-  

tween r e c e p t i o n  o f  i r r i g a t i o n  t echno logy  from one  p l a c e  t o  a n o t h e r .  

T h i r d ,  t h e  p h y s i c a l  c o n d i t j o n s  f o r  i r r  l g a t i o n  d i f f e r  w i d e l y  and t h e s e  

c a n  b e  mos t  a d e q u a t e l y  a d d r e s s e d  on  a  r c g i o n a l  b a s i s .  

I s s u e s  t o  b e  c o n s i d e r e d  i n  t h e s e  r c g i o n a l  overviews would i n -  

c l u d e  p r e v i o u s  s u c c e s s  w i t h  i r r i g a t i o n ,  p o t e n t i a l  p rob l ems  t o  b e  a n t i -  

c i p a t e d  i n  t h a t  r e g i o n ,  m e r i t s  of :ash c r o p s  v e r s u s  s m a l l  f a r m  manage- 

ment  a p p r o a c h e s ,  potentials f o r  r e h a b i l i t a t i o n  a n d / o r  o p e n i n g  o f  new 

l a n d s ,  e x i s t i n g  p r o t l u c t i v i t y ,  and  e x p e r i e n c e  of f a r m e r s  w i t h  i r r i g a t i o n .  

G l o b a l  s u r v e y s  o f  i r r i g a t i o n  a r e  underway a l r e a d y .  F o r  example ,  

t h e  Food P o l i c y  I n s t i t u t e  u n d e r  John  F fe l l o r  is  r e v i e w i n g  i r r i g a t i o n  

c h a r a c t e r i s t i c s  world-wide. T h i s  r e v i e w  may f i l l  some of t h e  need 

i d e n t i f i e d  h e r e .  

- 3 / ' I .I. 



I 

The most  impor tan t  r e g i o n a l  r e v i e w s  f o r  USAID a r e :  

Tndia - P a k i s t a n  
S r i  Lanka - S o u t h e a s t  A s i a  
Middle E a s t  ( a s  d e f i n e d  by USAID) 
Arid and Semi-Arid A f r i c a  (Sahel ,  

Sudan, E a s t  A f r i c a )  
Humid West and C e n t r a l  A f r i c a  
The Caribbean 
La t i n  h e r  i c a  

The rev iew should  i n c l u d e  n a t i o n a l s  of  t h e  r eg ion  and a l l  a s p e c t s  

of i r r i g a t i o n .  The o u t p u t s  9f t h e  r ev iews  should  be made a v a i l a b l e  

t o  a l l  i r r i g a t i o n  des ign  teams which work i n  t h e  r e g i o n ,  r e g i o n a l  

b u r e a u s ,  PPC, DSB, and i n d i v i d u a l  m i s s i o n s .  

5.2 R o u t i n e  P r o j e c t  Review 

It i s  impor tan t  t o  mnnitor  eve ry  p r o j e c t  i n  a  r o u t i n c  way, 

u s i n g  a very s e l c c t i v c  l i s t  of c r i t e r i a .  The q u e s t i o n s  l i s t e d  

4 7 by Holdgate  and White p rov ide  a good i n i t i a l  Er,lmework. E x i s t -  

i n g  mechanisms, rncntioned e l sewhcrc  i n  t h i s  document, t o  b u i l d  

r e v i s i o n s  i n t o  t h e  pro j c c t  should  bc emphnsized and l inkct l  t u  the  

r o u t i n e  moni to r ing .  EIoreovcr, m o n i t o r i n g  should be c.stclblishc!d i n  

ways which c o n t i n u e  a f t e r  donor a c t i v i t y  has  concluded and the  

o p e r a t i o n  is  f u l l y  w i t h i n  t h e  hnncls o E  1oc.cl o r  n a t i o n a l  management 

i n s t i t u t i o n s .  

A most i m p o r t a n t  e v a l u a t i o n  s t a g c  f o r  w c r y  p r o j e c t  o c c u r s  sorne- 

t h i n g  l i k e  f i v e  t o  seven y e a r s  a f  t c r  t h e  beginning of i t s  f u l l  o p e r a t i o n .  

It t a k e s  a t  l e a s t  f i v e  y c a r s  f o r  a g r i c u l t u r a l ,  mqrketing,  t r a n s p o r t a t i o n ,  

and m a n a g e r i a l  g roups  t o  "get  i n t o  t h e  swing" oE any new sys tem.  So a  f i v e  

y e a r  review is  ext remely  impor tan t  t o  measure u l t i m a t e  impact  and b e n e f i t .  

47 These q u ~ s t i o n s  appear  on pages  4 and 5 of t h i s  r e p o r t .  
8 



Yet we could f i n d  no rev iews  of p r o j e c t s  a t  t h i s  s t a g e .  Thus, we 

f u r t h e r  recommend t h a t  a  r e g u l a r  review of economic, r e s o u r c e  u s e ,  

s o c i a l  soundness,  and environmental  in fo rmat ion  of each p r o j e c t  should  

be  made a t  t h i s  s t a g e  i n  i t s  opera t ion .  

5.3 S e l e c t i v e ,  In-Dep t h  Eva lua t ions  

I n  a d d i t i o n  t o  r o u t i n e  moni tor ing,  a r e p r e s e n t a t i v e  sample of 

p r o j e c t s  should  be  e v a l u a t e d  i n  more d e t a i l .  A small number of pro- 

j e c t s  can b e  i d e n t i f i e d  and a  s c l e c t  number of v a r i a b l e s  w i t h i n  a 

p a r t i c u l a r  p r o j e c t  cxarnined. The s e l e c t i o n  p rocess  should  take  rare' 

t h a t  t h e  sub-components reviewed i n  i n d i v i d u ~ l  p r o j c c t s  a r c  s c l c c t c d  

i n  ways t h a t  complement any f a c l o r s  rcvicwccl i n  o t h e r  p r o j e c t s .  'Ihus, 

a t  any given time i n  t h e  world-wiclc e v a l u a t i o n  e f f o r t ,  I I T D  w i l l  bc rc- 

viewing t h e  major i s s u e s  i n  i r r  i g , ~ t  ion, even though they m~iy he tl i s t r i -  

buted i n  s e v e r a l  p r o j e c t s .  

A t  l e a s t  one p r o j e c t  shoul tl 1)c sclcc+:ecl f o r  tleta i 1 ctl c'xamindt i o n  

from each of t h e  A L D ' s  f o u r  r eg iona l  bureaus.  B c ~ a u s c  tllc!rc a r c  s u h -  

s t a n t i a l  d i f f e r e n c e s  in env ironmental s e t  t ing , n ~ . ~ ~ l ; c t i n g / c c o ~ i ( ~ m i c  

p r a c t i c e s ,  c u l  t u r n 1  charnc  t e r  i s t i c s ,  n ~ ~ d  product i v i  ty  potcrlt i a l  , 

each r e g i o n  should  have a t  I c a s t  onc cornprchensivc rcv  iew excrc  i s e .  

I n  a d d i t i o n ,  t h e  i s s u e s  of s c a l e  shuuld be adciressetl i n  t he  comprc- 

hens ive  e v a l u a t i o n s .  Worldwide, i t  would be i ~ s e f u l  t o  inc lude  one l a r g e  

p r o j e c t ,  a t  l e a s t  one  medium-sized p r o j c c t ,  and  s e v e r a l  smal l  ones .  

Beyond s e l e c t i o n  by s i z e ,  the  c a t e g o r i e s  provided i n  Tab lcs  111 and IV 

s u g g e s t  a range  of t o p i c s  which should  be covered in  t h e  comprehensive 

e v a l u a t i o n s .  

T r a n s l a t i n g  t h i s  schema i n t o  c o n c r e t e  terms, AID might c o n s i d e r  

the fo l lowing  g l o b a l  e v a l u a t i o n  plan:  



I n  Asia :  a *  - - 
(i) One r e h a b i l i t a t i o n  p r o j e c t  from P a k i s t a n ,  

Bangladesh, o r  I n d i a ,  i n c l u d i n g ,  i f  a v a i l a b l e ,  

an e v a l u a t i o n  of t h e  o r i g i n a l  i r r i g a t i o n  pro- 

j e c t .  Such r e h a b i l t t a t i o n  work w i l l  more than 

l i k e l y  b e  on a l a r g e  s c a l e .  

( i i )  A s m a l l e r  s c a l e ,  modern, c o o p e r a t i v e  p r o j e c t  

based on g o a l s  f o r  i n c r e a s i n g  food product ion 

i n  e i t h e r  Sou theas t  As ia ,  Indones ia ,  o r  the  

P h i l i p p i n e s .  

I n  A f r i c a :  b. - 

( i )  Smal L s c a l e  i r r i g a t i o n  cf f o r t ,  i t l cn l ly  wor-Ling 

wi th  l o c a l  Farmers and l o c a l  coopern t ivc  a s s o c i , ~ t i o n s .  

I n  the  Rcnr Eas t  : c .  - - -.- 
( i )  Rcvicw of n  major p ro jec t  i r l  I :gypt, Jo rdan ,  o r  

othrar Near E a s t e r n  n a t i o n .  

d. I n  L a t i n  A v e r i c , ~  : ---- 

( i )  A Caribbean p r o j e c t  i n ,  f o r  exnmplc. H a i t i ,  which 

d e a l s  w i t h  s m a l l  farmers  and is i n t e g r a t e d  i n t o  

o t h e r  s e c t o r s  i n c l u d i n g  h e a l t h ,  n u t r i t i o n ,  community 

dcvr lopn~en t ,  r o a d s ,  foocl protluc t i o n ,  p o t a b l e  w a t e r ,  c t c .  

( i i )  A p r o j e c t  workinf; wi th  smal l  or' mcdiurn-sized lanci u n i t s  

d e a l i n g  w i t h  s p e c i f i c  environmental i s s u e s  such as 

s o i l  e r o s i o n ,  s a l i n i z a t i o n ,  h e a l t h  o r  d e c l i n i n g  pro- 

d u c t i v i t y .  
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UNITED NATIONS DEVELOPMENT 

PROJECT COMPENDIUM 

Summary of Program Under 
Agriculture, Forestry, and Fisheries 

30 June 1978 

Land and Water Use: United Nations Government Contributions 
159 Projects costing $220,787,548 7 4 2 7 , 4 1 2  $131,360,136 

Countrv Title Cost ( $  U . S . )  

Afghanistan 

Bangladesh 

Irrigation and Power Development 

Development of Winter Crops in N.W. 
Bangladesh through improved H20 
resources 

Bangladesh Development of Winter Crops in N.W. 
Bangladesh through improvecl H20 
resources 

Benin 

Benin 

Small Irriqation Schemes in North 
Dahorney 

Reinforcement de la Soniah et 
Development des Resources Hydro 
Agricoles clu Benin 

Surveys & training for Development 
of H 0 Resources & AgricultumL 
~rod6ction 

Botswana 

Chile Irrigation & Conservation of the 
Bio-Bio River Watershed 

Implementation of the Itiquis niver 171,601 
Irrigation District 

Costa Rica 

Cuba Central Irrigation and Drainage 
Research Station 

Cyprus 

Kampuchea 

Paphos Irrigation Project 119,020 

Irrigation and Drainage Nettwxk of 1,202,148 
the Prek Thnot River 

418,126 Pilot Station for Irrigated Agriculture 
in Battambang (Phase 11) 

, f 
. - -  "- - - -  4 

,* , ,% ~$3 
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, Yampuchea 



Xuntry 

Ecuador 

Fiji 

Fiji 

Ghana 

Honduras 

Hungary 

Iran 

Iran 

Jordan 

Jordan 

Kenya 

Lao Peoples1 
Republic 

Lao Peoples' 
Republic 

Lebanon 

Lebanon 

Madagascar 

Mali 

Title 

APPENDIX I, Page 2 

Strengthening National Extension 
Services and Increasing ~gricultural- 
Production in the Irrigation District 

Control of Waterlogging and Salinity 
in the Newly Reclaimed Area 

Irrigation and Drainage Engineer 

Senior Drainage and Irrigation Engineer 

Irrigation Development 

Contribution a1 Plan de Ernergencia 
Nacional Para la Produccion de ArrG 
y Otros Cultivos Bajo Riego 

Irrigated Agriculture in the Tisza 
River Valley (Phase 11) 

Irrigation Practices 

Training in Irrigation Farm Practices 

Irrigation 

Groundwater Irrigation in East Jordan 

Irrigation in Arid Regions 

Assistance Au developpement hydrauliaue 
Agricole et LIIrrigation 

Assistance a LIIrrigation Programme 
d ' urgence 
Irrigation de Koura-XGharta 

Relance des projets Hydro-Agricoles 

Developpement des Peches Continentales 
et de L'Aquaculture 

Hydroagricultural Studies Related to 
the Selingue Dam 

Cost ( $  U.S. )  

1,374,842 
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Country 

Mauritania 

Title Cost ( $  U.S.) 

Recherche Applique en Riziculture 
Irriguee 

Sikta ~rrigation: Mapping Phase Nepal 

Nepal 

Nigeria 

Major Irrigation for Western Region 

Investigation and Feasibility Study 
of An Irrigation Project South of 
Lake Chad 

Investigation and Feasibility Study 
of An Irrigation Project South of 
Lake Chad (Phase, 11) 

Nigeria 

Preparation of a Revised Action 
Program and National Investment 
Plan for Irrigation Farming Development 

Pakistan 

Village Level Irrigation Consultant Papua New 
Guinea 

Improvemeni of Irrigation Facilities 
Through Gro~indwat~r Development 

Irrigation Devclopment in the Wadi 
Jizan 

Saudi Arabia 

Saudi Arabia 

Saudi Arabia 

Senegal 

Senior Irrigation Advisor 

Fellowship in Irrigation and Drainage 

Creation dlAteliers de  parati ti on de 
Pompes DIIrrigation Dans La Region de 
Fleuve Senegal 

Pilot Farm for Irrigated Agricultural 
Development on the Shabelli River 

Somalia 

Sudan Hydro-Agricultural Investiqations for 
Tokar Delta-Red Sea Hills Development 

Experimental and Demonstration Farm for 
Irrigated Agriculture, Kalasin 
(Phase 11) 

Thailand 



Country Title 

Thailand Strengthening of the Programme f o r  
the Improvement of Irrigated 
Agriculture in Northeast Thailand 

Tanzania Irrigated Rice and Vegetable 
Cultivation, Zanzibar 

I 

Upper Volta Experimental Center for Rice and 
Other Irrigated Cultures 

Zambia Small-Scale Irrigated Horticulture 
Development 

APPENDIX I, Page 4 

Cost ($  U.S.) 

698,192 

Source: UNDP, Compendium of Approved Projects, 
No. 9. 30 ~ u n e 1 9 7 8 .  - - 



Impact 

( S i l t a t i o n  of 
c a n a l s )  

Cons ide ra t ion  

I r r i g a t i o n  
Development 

( S a l i n i z a t i o n  
danger )  

APPENDIX I1 - 

Environmental  Cons ide ra t ions  i n  - 

Impact Eva lua t ion  of Water Resour-e P r o j e c t s  -- 

- I 

I !  

; I 
- ,  

i ': 
- !  

i 

Neasure 
of Survey Considera  t i o n  

(water weeds) 

Water t a b l e  
and l i k e l y  
movement 
w i t h  i r r i g a -  
t i o n  

!- 
b. . . 

l i k e l y  s e d i -  
ment load  of 
i r r i g a t i o n  
w a t e r ,  and 
e r o d a b i l i  t y  
of c a 2 a l  
bank s o i l s  

( c a n a l  bank 
e r a s i o n  can  b e  
s e r i o u s  f o r  
sandy s o i l s :  
d redg ing  of 
1in.d c a n a l s  
can  b reak  l i n i n g )  

l i k e l y  weed 
i n f e s t a c i o n  
of c a n a l  
system 

(weeds grow i n  
sedime'nts) 
(p resence  of 
f r e e - f l o a  t i n g  
weed s p e c i e s ,  
E ichorn ia  , 
P i s t i a ,  S a l v i n i a )  

(weeds may b e  
used a s  h a b i t a t  
by s n a i l  i n t e r -  
med ia te  h o s t s  of  
s c h i s t o s o m i a s i s ~  

Eva lua t ion  

Needs f o r  
p r e v e n t i v e  
measures 
and c o s t s  

s p e c i a l  
e r o s i o n  con- 
t r o l  needs  

p o s s i b l e  needs  
and measures 
t o  c o n t r o l  
weed i n f e s t a -  
t i o n  

Re la ted  Goals 

Water q u a l i t y  
management 

C o n t r o l  i n t r o -  
d u c t i o n  of 
e x o t i c  plants 
and an imals  
i n t o  the river 
b a s i n  



Impact Cons ide ra t ion  C o c s i d e r a t i o n  Neasure 
of Survey 

I I 

( p o l l u t i o n )  ! 

I 
I 

l i k e l y  e x t e n t  
p o l l u t i c n  from 
a g r i c u l t u r a l  
chemica l s ,  
p o l l u t i o n  by 
human and an i -  
ma1 was tes  

(human v a l u e s  I l i k e l y  u s e  of 1 (exposure  t o  

Eva lua te  

t 

of w a t e r )  c a n a l  wz te r  
f o r  d r i n k i n g ,  

. , 
/ !  

, 
' f  
- ,  
I 

P o s s i b l e  damage 
t o  a q u a t i c  l i f e  
and problems i n  
downstream u s e s  

p o l l u t i o n  and 
d i s e a s e  

needs  f o r  pro- 
t e c t e d  wa te r  
s u p p l i e s ,  p u b l i c  
h e a l t h  educa t ion ,  
p o l l u t i o n  
c o n t r o l  

ba th ing  and 1 v e c t o r s )  
washing 1 

I 
! 

I 

Related Goals 

-- 

w a t e r  quality-  QI 4 
management I 

- 
(not  u s u a l l y  
cons ide red  as 
a  b e n e f i t  i n  
p r o j e c t  a n a l y s i s )  

I 
Source: Freeman, P e t e r  H. Large Dams and t h e  Environment " I n t e r n a t i o n a l  I n s t i t u t e  f o r  Environment - -- - 

and Development" A Report  i n  P r e p a r a t i o n  f o r  t h e  Uni ted  Na t ions  Water Con- 
' I  f e r e n c e  Mar Del P i a t a ,  Argen t ina ,  (Piarch, 1 9 7 7 ) .  



C r i t e r i a  f o r  S i t e  S e l e c t i o n :  When t o  I r r f p a t e  --... -- - - -- 

Although e v a l u a t i o n  of i r r i g a t i o n  is a d i f f i c u l t  t a s k ,  t h e  l a r g e r  

q u e s t i o n  of how one ranks  t h e  p r i o r i t y  Eor i r r i g a t i o n  inves tmen t s  

a g a i n s t  o t h e r  types  of development inves tmen t s  i s  a  fundamental  and 

f r e q u e n t l y  unrlsked q u e s t i o n ,  A s  t h i s  t o p i c  is n o t  d i r e c t l y  an  

e v a l u a t i o n  t o p i c ,  b u t  something t h a t  i s  impor tan t  t o  t h e  s u c c e s s  

of  i r r i g a t i o n  a c t i v i t i e s ,  some comments a r e  provided h e r e  i n  t h i s  

appendix.  

I n  p r a c t i c e ,  t h e  u l t i m a t e  d e c i s i o n  t o  e s t a b l i s h  a n  i r r i g a t i o n  

p r o j e c t  w i l l  be  made by p o l i t i c a l  lcac lers .  However, underg i rd ing  

t h e  p o l i t i c a l  clinlension w i l l  be  economic, s o c i a l ,  envi ronmenta l ,  

and a g r i c u l t u r a l  c o n d i t i o n s .  The s e l e c t i o n ,  a n a l y s i s ,  and a p p l i -  

c a t i o n  of t h e s e  d a t a  a r e  c r i t i c a l  t o  t h e  d e c i s i o n  whelher t o  i r r i g a t e  

o r  n o t  and, i f  s o ,  how t o  do i t .  

The d e c i s i o n  t o  i r r i g a t e  can be looked a t  w i t h  reEerencc  t o  

t h r e e  d i f f e r e n t  d e c i s i o n  making s i t u a t i o n s .  

P r o j e c t s  i n i t i a t e d :  

... a s  a  s e l f - e v i d e n t  " b e s t  way" of improving t h e  
r e a l i b i l i t y  -- of food o r  o t h e r  c rop  p r o d u c t i o n  
i n  a r i d  and semi-ar id  a r e a s ;  

... a s  a  complement - t o  - o t h e r  -- wate r  development 
p r o j e c t s ,  u s u a l l y  hydro-power of f l o o d  con- 
t r o l  schemes; 

... a s  a w e l l  thought  o u t  d e c i s i o n  t o  i n t r o d u c e  
o r  upgrade  i r r i g a t i o n  i n  an  a r e a .  - 

The e v a l u a t i o n s  of USAID p r o j e c t s  and more g e n e r a l  e x p e r i e n c e  

w i t h  i r r i g d t i o n  s u g g e s t s  t h a t  t h e  f o l l o w i n g  a r e  t h e  most i m p o r t a n t  
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c o n s i d e r a t i o n s  i n  e a r l y  d e c i s i o n  making. 

a )  R e h a b i l i t d t i o n  m e c t s .  -- The e a s y ,  inexpens ive ,  o r  

r e a d i l y  a d a p t a b l e  a r e a s  f o r  i r r i g a t i o n  have ,  f o r  t h e  

most p a r t ,  a l r e a d y  been i r r i g a t e d .  P r o j e c t s  which 

i n t r o d u c e  i r r i g a t i o n  i n t o  an a r e a  f o r  t h e  f i r s t  t ime 

a r e  a lmos t  c e r t a i n l y  going t o  b e  expens ive  inves tmen t s .  

The l o g i c  i s  t o  g i v e  p r i o r i t y  t o  v i a b l e  r e h a b i l i t a t i o n  

p r o j e c t s ,  o r  expansion of  p rev ious  s u c c e s s f u l  i r r i g a t i o n  

p r o j e c t s  u n l e s s  t h e  a c t i v i t y  i s  ve ry  c a r e f u l l y  planned 

a s  a  new i n i t i a t i v e  i n  t h e  a r e a .  

b )  Management. Management of i r r i g a t i o n  sys tems  emerges 

a s  t h e  c r i t i c a l  v a r i a b l e  i n  determ&ing s u c c e s s  o r  n o t .  

There fo re ,  f u t u r e  d e c i s i o n s  of when t o  i r r i g a t e  should  

b e  based on a  c a r e f u l  assessment  of e x i s t i n g  o r  p o p e n t i a l  

management i n s t i t u t i o n s ,  t r a i n i n g  c a p a b i l i t i e s  and po- 

t e n t i a l ,  and i n t e g r a t i o n  of the  p r o j e c t  i n t o  e x i s t i n g  

networks and s e c t o r s .  

Small Farmers. E v a l u a t i o n s  i n d i c a t e  that: l a r g e  p r o j e c t s  c )  - 
tend t o  a i d  l a r g e r  l and  owners and those  w i t h  a c c e s s  t o  

more c a p i t a l  more d i r e c t l y  than s m a l l  f a rmers .  T h e r e f o r e ,  

A I D  d e c i s i o n s ,  i n  fo l lowing  i t s  mandate of  t h e  "new 

d i r e c t i o n s "  shou ld  f o c u s  on i ~ : r i g a t i o n  e f f o r t s  which a i d  

s m a l l e r  f s r m e r s .  

d )  P rev ious  Exper ience .  Eva lua t ions  a l s o  i n d i c a t e  t h a t  pro- 

j e c t s  i n t r o d u c e d  i n  a r e a s  where i r r i g a t i o n  i s  a l r e a d y  

known o r  where f a rmers  have had some e x p e r i e n c e  w i t h  ir- 

r i g a t i o n  a r e  d r a m a t i c a l l y  more s u c c e s s f u l  than areas where 
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irrigation has been previously known. Another priority 

for policy considerations suggests that AID give prefer- 

ence to irrigation projects where farmers know something 

of irrigation, unleso much longer-term experimental 

efforts are envisaged. 

e) Integration. Irrigation projects which function in iso- 

lation from other sectors in development or from o~ther 

components within a particular project are less success- 

ful than those whjch integrate thmselves directly into 

the local infrastructure. Thus, ir. project design for 

irrigation efforts, explicit attention should be pdid to 

the factor of integration. 

f) Environmental - Compatability. The compatability of both 

the physical and social environment to the project plan 

is obviously a central issue. Although evaluations 

available to us deal predominantly with social. cconomic, 

and political faclors, one must not overlook the techni- 

cal issues associated with site selection. The Agency 

already has a series of policies m:d procedures on 

technical issues related to irrigation, and these were 

not included in the terms of reference for this paper. 
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