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Preface --- 

The p u r p o s e  of Volume 11 is to p r o v l d e  t h t .  technical materlaltl 
and t indings wl~ich are important l a r  a n  r ~ r ~ d r s r s  t a n ~ l ~ n g  01 tht. 
significance of this project. Some o f  these rua tcr la l s  were developed 
in the preparation Lor c h i 8  p r o j e c t .  O t h e r s  ,are included to  upp port 

the need for such a project. 

Volume I I  will h a v e  limited distribution a n d  is desrgned for use 
by those responsible for the implementation o t  the project. 
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PLANNLNC CONCEPTS FOK A FLEXIBLE IRRIGATION 
WATER MANAGEMEN'I' STKA'I EGY 1.N ASIA* 

Hax K .  Lowderrni l k  clnd 
Mark Svendoon 

A S I A / T R / A R U  

I .  I n t r o d u c t i o n  

The A s i a  Bureau M i s s i o n s  have  commit ted  a l a r g e  s h a r e  o i  t h e i r  
r e s o u r c e s  t o  i r r i g a t i o n  f o r  a  number o f  y e a r s .  I n  FY 1980,  i n  t e rms  
o f  l i f e  o f  P r o j e c t  c o s t s ,  2 2 %  o f  t h e  t o t a l  A g r i c u l t u r e  and  R u r a l  
~ e v e l o p m e n t l N u t r i t i o n  ( A R D / N )  budget  was a l l o c a t e d  t o  t h e  i r r i g a t i o n  
s u b - s e c t o r .  In  1981 and 1982,  r e s y e c t r v e l y ,  t h e  p v r c e n t a g e s  
i n c r e a s e d  t o  30.2 and 40.5 o f  t h e  t o t a l  P lanned  Budget (ARD/N). In  
FY 1983,  t h i s  p e r c e n t a g e  i s  e e t i m a t e d  a t  3 9 . 5 ~ ~ .  Theee e s t l r n a t e s  
do  n o t  i n c l u d e  eome i r r i g a t i o n  a c t i v i t i e s  l n  a g r i c u l t u r ~ l  r e s e a r c t ~  
and r u r a l  deve lopment  p r o j e c t s .  

These l e v e l s  o t  lnves t rnent  art: 1 1 1  keeprrlg w l t h  c r u c i a l  h o s t  
c o u n t r y  development  g o a l s .  They r e l l e c t  t h e  t a c t  t h a t  70% of a l l  
i r r i g u t e d  a r c a  i n  Llre wor ld  L B  111 A 9 1 ~ ,  W I I I C I I  also ha6 an  e 5 t l m a t e ~ l  
60% of new i r r i g a t i o n  c a p a c i t y .  More s i g n i t l c n n t l y ,  90% o f  t h e  
i r r i g a t e d  a r e a  l n  a l l  developing r r a t l ons  I S  ~n A S L B ,  where ~ r r l g a t i o n  
i s  viewed a s  a p o t e n t  mean8 f o r  r a p i d l y  m e e t i n g  food demand8 and  
a c c e l e r a t i n g  a g r l c u l  t u r a l  deve lopment .  

A r e a l i z a t i o n  of t h e  g r e a t  s l g n l t i c a n c e  u i  i r r i g a t i o n  i n  t h e  
r e g i o n  l e d  t h e  Bureau t o  commission a n  e x p e r t  irrigation team t o  
s t u d y  i r r i g a t i o n  isfiut:s and a t r i i t e g i e s  111  f ~ v e  Aslan  c o u n t r i e s  Ln 
1980 ( a  s i x t h  c o u n t r y ,  S r i  Lonka, was added i n  1482) .  I h e  t i n d i n g s  
o f  t h i s  team were p r e s e n t e d  t o  t h e  1981 s t r a l e g y  mee t ing  o i  M ~ s s i o n  
and Bureau s t a f f  i n  J a k a r t a  where h i g h  p r i o r i t y  wae g i v e n  t o  a w a t e r  
management -or ien ted  s t r a t e g y 3 .  Thest: c v e r i t s ,  cc,~nhrncd w ~ c t l  

M i s s i o n ' s  r e c e n t  deve lopment  of p r o j e c t s  i n  S r i  Lanka, I n c i ~ a ,  
P a k i s t a n ,  and Bangladeoh,  makc i . t  a p p r o p r l a l t :  t o  rvo lv t*  a s c a t  o i  kt!y 
c o n c e p t s  and working  p r i n c i p l e 8  t o  g u i d e  ii~ld t l c t i n e  a u s e t u l  
i r r i g a t i o n  w a t e r  management s t r a t e g y .  Such a s t r a t e g y  must b e  

f l e x i b l e  i n  mee t ing  s p e c i a l  h o u ~  c o u n t r y  n e e d s .  I t  must. a l s o  have a 
b u i l t - i l l  l e a r n i n g  mechanism t o  remain  releva11L i n  t h e  dynamic contc?r t  
o f  As ian  i r r i g e t i o o  deve lopmen t .  

*This  pape r  waa deve loped  by Max K .  Lnwdermllk,  Water Manage~rrellt 
Advieor  t o r  ASIA/TR/ARD-AID Washington i n  c u l l a b ~ ~ r a t i o n  w l t h  Mark 
Svendsen of t h e  same o f f i c e .  I t  was added t o  and  rmproved g r e a t l y  t o  
s u b s t a n t i a l  r ev i ews  by Dr. D .  P e t e r s o n ,  Dr. G.  Corey ,  Dr. W .  Clyma, 
Dr. J .  K e l l e r ,  D r .  it. Hooker, D r .  J .  Keuss ,  Dr. M .  S k o l d ,  Dr. R . K .  
Sampath,  D r .  K. Nobe, Mr. J .  H a r b e s o r ~ ,  D r .  K .  McDermott, Dr. G .  
Lev in r  and many i n d i v r d u a l s  i n  t h e  Aslan  H l ~ s l o n h .  



11. Considerat ions for Stra tegy Formulat ion 

Strategy is a frame of reference which provides guldance in 
developing programs, projects, and activities tor the achievement of 
specific objectives. It provides a mc.anu of rielectlng elements or 
factors on which to concentrate and to prioritize. An acceptable 
strategy must ensure that scarce resources, including AID resources, 
ere combined effectively to achieve specified objectives con~mensurate 
with the policy directions of the Agency. Strategic issues which 
might be considered, among others, include: Concentration of AID'S 
resources vs. dispersion o l  resources ; long-term vs. short-term 
involvement; primary focus on sottware components vs. tocus on large 
infrastructure hardware; primary focus on farm systems vs. main 
systems; focus on emu11 to medium eystems vs large systems. 

Each cou~~try has i tr own set of goals arid objectives as well as 
special condition8 and constraints which might be accommodated within 
AID'S own development strategy. These include such things as 
economic equity, welfare objectives and polic~es; various natural and 
human resources; stage or level of development; organizational end 
institutional differences and many other country or region-specific 
considerations. For example, some countries wlll continue to develop 
new irrigation projects while others will focus on rehabilitation of 
existing ones. Some countrips will do both. But virtually all 
projects, new or old., need to give more attention to irrigation 
water management if development goals are to be met. 

The purpose of this paper is to suggest a flexible framework for 
developing a clear and relevant strategy to guide the planning and 
implementation of AID'@ irrigation projects in Asia. Such a strategy 
should be based solidly on the valuable lessons AID nae learned over 
the past 30 years of involvement in irrigation development. It must 
also draw on the expanding body of knowledge developed through 
innovative, pilot efforts at improved irrigation system management, 
end research in e variety of disclpl~nce tocuu L I I ~  on water rnallagernent 
problems. 

Both AID/Washington and the M~seiuns recognize a need tor a more 
focused strategy. A project-by-project approach, or the changing 
approaches based on personaliities, result in fragmented efforts 
which do not, over the long run, impact the intended clients 
significantly nor contribute substantially to knowledge about how to 
improve proji :ts and maintain systems. There have been few 
irrigation prajecte anywhere to date with adequate and reliable 
built-in learning mechanisms. 

The Bureau of Policy and Program Coordination, aware ot the need 
for an AID strategy for irrigation development, in 1979 conducted a 
pattern analysis study of 25 small and medium scale irrigation 
projects oi AID and the IBRD. The key f~ndings of this study point 
out the importance of on-farm water managemtBnt end that 



rehabilitation or improvement projects generate faster returns, 
higher visibility, and greater pvsicive impacts on small commercial 
farmers than new ones. The study also shows that AID projects have 
given relatively more focus to tllr farm 1r.vel. and local 
institution-building dimensions than h a v e  World Rank projects. ?'he 
study cells for better project design based on careful diagnostic 
analyses of complex soil and water problems along with improved 
social, economic, and organizational evaluations to provide objective 
measures of project costs and returns t n  farmers and society. 

Zn the late 1960'8, AID ~ubst~ntlillly lncre,kse.l its emphasls on a 
relatively unexamined concept known :IS irrigation water management. 
Prior to the 1970ts, the prlmary cor)c-ern in 1 rrlgetlon tlevelopment 
for both AID and other leadere, a8 indicated by !unding portfolios, 
was with civil engineering structurcs to copt~~re, store and convey 
water. A review ot 22 World Bank and 8 AIIJ projects In Asle designed 
during the 1960-1970 period shovs that o v e r  602 of total project 
costs went for hardware of vhich canal improvements and dams were 
predorninate5. Durlng this period, tc~ogr~itlon of serious 
externalities such as water logging and salinlty and problems of cost 
over-runs and -he limited benefits to far met^ led to real concern by 
AID for improving the productive cud of the wacer management system. 

AID1s first major experience in integrated on-farm management 
activities was an innovative and far-reaching project in Pakistan, 
which has been widely acclaimed inside and outside AID as a great 
success. Unlike many projects, this centrally-funded Pakrstan 
project was designed flexibly vhich allowed for careful dlagnostic 
analysis, hands-on field training of tros t country personne 1, 
institutional development, a detinite Inanagc?merit f ocufi, long-term 
commitment, and a hullt-ill capacity to document and disseminate 
 lesson^ learned. The project e n ~ u r ~ d  A ID a ri:co,qni t ion among 
i n t e r n s t  i o n a l  develvpmrnt organizations a n d  h o s t  coiln tries as a 

leader in irrigation vater management and has substsncially 
influenced AID'S current project d e ~ i g n  a~rd implementation procedures. 

Recent AID-funded work aimed at s timulet ing a n d  encouragirlg th,? 

formation of tertiary-level farmer organizations in Sri Lanka has 
continued that effort. This work has also scirnulated healthy 
discussion both within the ranks of the local irrigation bureaucracy 
and among t h e  various actors involved in managing lrrigatlon Mater 
including irrigation officers, politicians and farmers. Such 
discussion and iuteraction 1s csserlt i a  1 if i.mprovi.rnt!nts made In wcl ter 
management practices are t o  persisc over rime. 

This vork shared some of the critical elt~mt~rr: s o t  thr Pakiratail 
experlenctl, including an emphas~ s (,I) rieve lop1 ng h c s c  courltr) , 
dlagnostic analysis of  the rxistlng kleld sltrratln~i before beginn~~lg 
implementat ion ("action reaenrch") ; 311d a coml~rc~hrnalve mechanism for 
evaluating results and m a k l n ~  timely correct~ons while the plojcct 
was in progrehs. 



These  e x p e r i e n c e s ,  i n  a d d i t i o n  t o  t h o s e  g e n e r a t e d  by o t h e r  
p r o j e c t s  c u r r e n t l y  b e i n g  p l anned  o r  implemented ,  r ank  A I D  among t h e  
l e a d e r e  i n  i n t e r n a t i o n a l  w a t e r  management improvement work. A I D  h a s  
a  sound r e p u t a t i o n  on which t o  b u i l d ,  a f f o r d i n g  i t  t h e  opportunity t o  
p l a y  a  l e a d e r s h i p  r o l e  i n  t h i s  i m p o r t a n t  f i e l d  and  e x e r t i n g  i n f l u e n c e  
which f a r  e x c e e d s  t h e  a c t u a l  d o l l a r  drnount of ~ t s  I n v e s t m e n t s .  

A f l e x i b l e  i r r i g a t i o n  e t r a t e g y  muet b u i l d  on p a s t  e x p e r i e n c e  b u t  
a l s o  must be t i e d  t o  Agency p o l i c y .  C u r r c n t  Agency p o l i c y  s t a t e m e n t  
r e g a r d i n g  methods o f  i n c r e a s i n g  a g r i c u l t u r a l  p r o d u c t i o n  and e q u i t y  
f o r  e l l  c l a e e e s  of  larmerbl t i t s  wc:ll w i t h  t h e  kt:y concept r ;  and 
emphasee needed  t o  improve i r r i  g h t  i o n .  l ' h e ~ ~ ?  i n c l u d e :  P o l  i c y  
changes  which r e s u l t  i n  improved r n c e n t i v e s  f o r  p r o d u c t i o n ;  
s y s t e m a t i c  t r a n s f e r  and a d a p t a t i o n  o f  improved t e c h n o l o g i e s  a t  lower  
c o s t s ;  u t i l i z a t i o n  of  h a r d  economic d a t a  t o  lnake p r o j e c t s  more 
e f f e c t i v e ;  t h e  i nvo lvemen t  o f  a l l  n i f e c t e d  g r o u p s  of  p e o p l e  t o  
enhance  d e m o c r a t i c  p a r t i c i p a t i o n  and mnximize t h e  u s e  of  l o c a l  
r e s o u r c e s ;  enhancement  of  p r i v a t e  s e c t o r  involvement  t o  d e l i v e r  goods  
t o  p e o p l e  more e f f e c t i v e l y ;  and t h e  s t r o n g  kocus on i n s t i t u t i o n a l  and  
human development6 .  These  m a j o r  p o l i c y  emphases s h o u l d  u n d e r g i r d  
i r r i g a t i o n  s t r a t e g y  f o r  t h e  1 9 8 0 ' s  and  beyond. 

In  a d d i t i o n  t o  b u i l d i n g  on p a s t  e x p e r i e n c e  and p romot ing  c u r r e n t  
A I D  p o l i c y  emphases ,  i t  i e  i m p o r t a n t  t o  b u i l d  a n  a p p r o a c h  which  c a n  
p r o v i d e  t h e  maximum b e n e f i t s  i n  p r o p o r t i o n  t o  t h e  s c a r c e  economic  
r e s o u r c e s  available f o r  I n v e s t m e n t .  C o n v e n t l o n a l  i r r i g a t i o n  p r o j c c t s  
r e q u i r e  l a r g e  sums of  c a p i t a l  and a r e  n o t o r r o u s  f o r  c o a t  o v e r r u n s .  
These  p r o j e c t s  have  a n  i m p o r t a n t  p l a c e  i n  n a t ~ o n a l  deve lopment  and  
c a n  be c o s t  e f f e c t i v e ,  e s p e c i a l l y  i t  t h e  t i m e  p e r i o d  t rom d e s i g n  t o  
operation c a n  be s h o r t e n e d .  However, p a s t  e x p e r i e n c e  s u g g e s t s  t h a t ,  
g i v n  i t s  r e l a t i v e l y  l i m i t e d  c a p i t a l  r e s n u r c e s  and i t s  f o c u s  on 
improving p r o d u c t i o n  r a p l d l y ,  A I D  s h o u l d  emphasize i n v e s t m e n t  which 
i n v o l v e  r e h a b i l l t a t i o n  and e x t e n s i o n  of e x i s t i n g  s y s t e m s  w i t h  new 
c o n s t r u c t i o n ,  l i m i t e d  t o  s m a l l  medlum i r r i g a t i o n  s y s t e m s .  I n  b o t h  
c a s e s ,  t h e  p r i n c i p a l  t o c u s  s h o u l d  be on t h e  management o i  w a t e r  i n  
t h e  s y s t e m ,  w i t h  c o n s t r u c t i o n  a c t i v i t i e s  d e l e g a t e d  e supportive r o l e .  

Moreover ,  t h r e e  d e c a d e s  of modern i r r i g a t l o r ~  development  i s  
e x h a u s t i u g  t h e  s l t e s  f u r  d e v e l o p i n g  new l a r g e - s c a l e  i r r i g a t i o n  
p r o j e c t s  which a r e  e c o n o m i c a l l y  f e a s i b l e * .  P o l i c y  makers  and 
o f f i c i a l s  i n  many o t  t h e s e  c o u n t r i e s  a r e  becoming i n c r e a s i n g l y  aware  
t h a t  t h e  f u t u r e  o f  i r r i g a t i o n  development  r e s t s  w i t h  b e t t e r  and  more 
e f f i c i e n t  u t i l i z a t i o n  o f  e x i s t i n g  w a t e r  r e s o u r c e s .  

The most  s i g n i f i c a n t  developlnent  i n  i r r i g a t l o r ~  i n  r e c e n t  y e a r s ,  
i n  t h e  Asian  c o n t e x t ,  l e  t h e  g r e a t l y  improved u n d e r s t a n d i n g  o f  

* I n d i a ,  however ,  h a s  a  g r e a t e r  p o t e n t i a l  f o r  new p r o j e c t s  than 
o t h e r  As i an  c o u n t r i e s .  Most o f  t h e  new p r o j e c t s ,  however ,  w i l l  be 
from s m a l l  t o  nedium p r o j e c t s  d e s i g n e d  w i t h  t h e  l a t e s t  knowledge of  
i r r i g a t i o n  w a t e r  management a p p r o a c h e s .  



current irrigation water management strategy and, concomitantly, 
techniques which can be successfully implemented to improve water 
management. The irrigation scenario over the next decade will not be 
one of increasingly large dam construction projects, but rather will 
feature the improved management of water throughout existing 
irrigation eystems. To continue to play a leading role in thls area, 
AID must articulate a strategy that recognizes the central importance 
of water management in future irrigation development based on past 
experience, but which can also learn from the variety of innovative 
approaches to improving water management currently being tried. It 
must alwaya be kept in mind that the ultimate critice and 
beneficiaries of the resulting programs are millions of small 
holders. For them efficient water management can spell the 
difference between succevs and failure In agriculture and between 
abject poverty and a hope for their improved well being. 

III .Criteria for an Irrigation Strategy 

A atratepy should be based on the best technical and management 
experience and expertise available. Leadere in the farm water 
management field today seem to agree on at least seven criteria, 
which should guide AID irrigation development. 'l'hese criteria 
promote a flexible irrigation strategy and should be reflected in 
project design both for new projects and for improvements to exihting 
systems. Such projects should result in: 

1. Increased water control and greater reliability of supplies 
at the farm level relative to the amount and timing of the water 
required by the crop/soil sub-system. 

2. Increaeed participation of farmers in the planning 
development, operation and maintenance of tertiary-level systems and 
in rehabilitation end improvement programs. 

3. Improved maintenance and stability of the soil and water 
resource base over time. 

4. Increased coot effectivenecls of in.vestmi!nts in the system. 

5 .  Increased productivity of water and net Lam income to 
farmers and groups of farmers. 

6.  Improved equity of water distribut~on among different 
classes and groups of fsrmere.  

7. Increased probability that managerial improvements will 
persist over time. 



Water control and reliability o t  supp1.y are the baeis ot good 
water management. Ldng experience ~ n d  rec+>nt Lield vieits by the 
Asia Bureau irrigation sector review team suggest that in far too 
many countries, and on many AID-nssieted projects, farmers served by 
public sector gravity irrigation systems still suffer from too mush 
water as well as periods ok critical water shortage. Too many 
systems still operate like rainfcd regimes. Wacer comes 
unpredictably and in arbitrary volume8 without the end  user^ being 
able to anticipate supplies as they must to make crucial farm 
decisions. Farmer participation i.n a wide variety of' planning, 
operation, maintenance activities is eeeential if realistic changes 
are to be made and expected to endure over timc. 

These criteria are all closely related. Where water is not 
productively used, the cost effectiveneee of the project will 
suffer. Where farmers do not have adequate control over irrigation 
wacer and when deliveries are capricious end unreliable, it is 
unlikely that they will be persuaded to utilize other inputs in 
recommended amounts or be motivated to organize for regular 
maintenance of the farm system. Lmproved equity of water 
distribution is necessary aso if the productivity of water ie t o  be 
increased. 

IV. Planning Concepts 

Irrigation projects arc not only extremely costly, but claims of 
expected benefits are often exaggerated. This inklation of benefite 
occurs as planners attl.mpt to project and quantify the in~provements 
which are envisioned for the project These improvements can come i n  
the form of higher yields, higher cropping intensities, increased 
irrigation efficiencies and expanded irrigated acreage, improved crop 
quantity, longer growing seasons, more reliable water supplies, 
control of erosion and induced improveuwntd in agricultural 
rnanagempnt. Secondary benefits may a l ~ o  a c c r u e  from increased 
economic activity, a shift to higher valued crops, and related 
benefits from multi-purpose projects such as the production of 
hydro-power eupplies and various recreational uses. Obviously, there 
is considerable latitude for assembling a variety of combinations and 
levels of these elements. The reality of the completed project often 
shows the chosen mix to have been greatly in error. 

One important reason for this is that very little attention is 
usually given to how the new irrigation enterprise should be managed 
effectively. Consideration given to this aspect of irrigation 
project design should be at least as great as thnt d~voted to 
structural design issues. What is known about realistic operation, 
maintenance, and management modes must be carefully deaigned i n t o  
projects at the outset and tested over time to find the proper f i t  
with the system. Since these are largely social considerations, 
activitice ( i . e . ,  decision-making, communicatior~, lobbying, 



brokering, organiz~ng, and ~nteracting) applied soclal scientists, 
management experts, and experienced system operators must vork 
alongside the deergn engineers and ~iolog~ciil scientists In 
developing and fdapting realietic and workable management strategies 
and systems. 

Some of the major planning cvncepis such d multi-disciplinary 
team might utilize as building block* tor a flexible strategy inclt~dc 
the following which are described subsequently rn greater detail: 

1. Encourage realism in evaluating the availability of the 
water resource and the demand on it. Construct or reconstruct with 
flexibility. 

2. Make irrgetion management t h e  focus of irrrgation 
development. 

3. Use a diagnoetic analysis process tor developing new 
projectr. Identify the prr-requ~sltes for implementation and 
operation of the projete and note those whlch are exogenous to t i le  

project. Find methods of satisfying them with the help of external 
forces euch as the Lrrigation Department, the government, otner 
foreign assistance lenders, etc. 

4. Circumvent the long period trom research to development by 

using a "development-of-solutions" experimental project mode. 
Utilize existing projects for needed studies where possible In order 
to shorten and improve the design process. 

5. Design into all projects a strong lnternal monitoring ana 
evaluation mechanism and train personne 1 to ut-i lize it. 

h .  Focus heavily on human resource d e v e  lopnient by f ront-load~ng 
appropriate training into all large projecr plans (with a focus on 
short-term, hands-on training in live irrlgdt~on syaterns In contrast 
to lecture-oriented classroom trein~ng). 

7. Design ~tislc institutional development components lnto 
projectr which include: 

a) proiessional training 
b )  inst itutional strengthening 
c) local participation and organlzaiion 
d )  extension services for farmers 
e) private incentives for tamers 
£ 1  knowledge transfer mechanisms 
g )  appropriate policy ana lysis b a s e d  on f leld studies. 

8. Develop c lase col loborat loa with other ~11ternat ional donors 
where feasible. 



9. Encourage long-term commitment to a program of water 
management improvement and provide for adequate profeseional staff. 

(1) Encourage realiem in evaluating the availqgility of the 
water resource and the demand on it. C o n ~ t r u c t  or reconstruct with 
flexibility. 

Newly constructed irrigation systems are often burdened with 
inflated expectations. It is not unusual for major projects to 
irrigate only one-half to two-thirds of their design command area 
adequately. On one hand, reservoir or aquifer supply eetirnates are 
often overly optimistic. On the other, crop water requirements may 
be understated, especially for critical periods of maximum 
transpirational demand. In rice-growing systems, the basic seepage 
and percolation rate of the puddled rice soils aleo muat be included 
as a component of basic demand, since i t  1s largely fixed. 

The most serious design fault, however, ie probably the 
boundless optimism with which assumptione about distributron system 
effectiveness and efficiencies are made. The efficiency of the 
distributional system is a function of both technical factors, such 
as canal seepage rater, and managerial ones, such as whether system 
control structures are monitored and operated after sunset, and how 
long breached bunds are allowed to flow unchecked. Hietory has shown 
that theee losses are apt to be several times chose assumed in design. 

Where existing ryrtemr are being considered for 
rehabilitation or a program o f  managerial upgrading, determination of 
the actual values of water eupply, demand, irrigated area, and 
various measures of water losses and efficiencies for the system as a 
whole and its major sub-components should be an integral part of the 
project development and implementation process. These estimates can 
often be made utilizing existing data collected by the operating 
agency, supplemented by a brief program of field measurement. This 
excercise can provide a relatively quick menne of assessing baseline 
system performance and locating the areas of greatest structural and 
managerial weakness. 

In new systeme, planners must insure that: 

a) the water supply estimate is reliably based on adequate 
hydrological or hydrogeological information and operations analysis, 

b) that crop (and soil) water requlremente are accurately 
predicted using current estimation procedures for evapotranspiration 
(and seepage and percolation) and locally derived climatological and 
hydrological data, 



c) that torseeable distribution tdclllties have the 
physical capability to meet crop/soii demands at any place Ln the 
syrtem in a given fraction of years ( e . g .  3 ot 5 or 9 of 10). For 
these studiee covering at least 20 years are recommended for this 

8 purpoee . 
Much of the infrastructure decail, particularly of the  

intensive parts of the distribution system, will evolve from the more 
comprehensive local-Level analysis a s  project development proceeds. 
?'his is an important concept. POSC Hoc experience from a number ot 
countriee, ranging from the Philippines to S r i  Lanka, has 
demonstrated the virtual impossibility of designing an effective 
tertiary distribution network working solely from traditional 
50-centimeter or 1-meter interval cJntour maps. 

The maet effective way to meet the lntormdtional need; of 
the tertiary level design procesb is to involve farmers and others 
with intimate local topographic end social ~ n f  ormiit ion in the 
process. In new eons truct ion, milxlmum f l e x ~ b ~ l  I ty m u e t  be provldetl 
so that resources are not completely committed unt.11 sutticient 
local-leve 1 experience has accumulated. Once physic8 1 structures are 
in place, change 1s diikicult and cxpcnsivr, nu matter how 
inappropriate the structure or rts location may b e .  

Some large end significant tralning requirements ore lmplied 
in this concept. Not only must those involved in the design process 
be [rained to apply the principles vutlined ~ b o v e ,  they r~eed to have 
multi-disciplinary experience such a s  that outllned in ( 3 0  below 11 
they are ta be effective. 

( 2 )  E k e  irrigation management the focus o t  ~ r r i g a t ~ o n  
development 

The rationale for an ~rrigation u~i~riagrmcnt focus rat.tlt:r than 
a focus on the civil works of a new system is based on scveral 
considerations. First, rapid and suhstar)tinl rcturns on ~nvcstments 
and visibility can be obtained by improving existing projects. 'Ihis 
ia a n  area of high priorlty where costs per hectare and per rarm are 
much lese than for new projects. On new project*, G f o c u s  o r ,  
management will yield much greater returns earliarg. Secolrd, A I D  
hna been a pioneer ~n this a r e a  and has o c c u m i l l e t r d  eon~c  cxpcrt~se. 
Third, the irrigation mansgrnlent cumponcbrlt 0 1  some project? is st ill 
ignored or treated d s  marginal. Fourth, [ h e r e  ;ire still many in 
Missions and among contractors wt~n use the (el-1i1 "water rnan,dLc6rncnt" air 
It ' Irrigation management" but do not hhvr a compl.ehensivt: systems 
underst~nding of the concept. 

The use of t h e  term "irrigation rnarl;igi~nrr:.ilt" h e r ?  is to 
promote the idea t h a t  rnore is managed i r l  an i r r i g ; l t i o n  system t.i~ati 

water lo. People are managed. Ir\forlnt~t ion i s  managed. 01:hr.r 
agricultur~l inputs are managed in 1 n t . e t a c t i u n  w i t t i  water. 



We define irrigation management as the process by which 
water and other inputs are manipul~ited and used in the production of 
food and fiber. 171e concept focusea on mrinagemcnt and is not bound 
by a narrow dieciplinary or professional b i a ~ .  lhe purpose here i~ 
to improve the productivity of water on tht* tar111 and (1160 to achieve 
the other criteria of increased net income equity, conservation, 
farmer involvement, and regular ~naintenance. Ibis, ln turn, will 
result in more cost effective projects. If the criteria are achieved 
for all classes of farmers, thiu will lead to rapid agricultural 
development. 

Unfortunately, this approach, as of 1980, had not yet been 
utilized in many AID and World Bank projects. In a recent analysis 
of 63 LDC irrigation project documents, it WHY found that In only two 
projects was operation and maintenance (O&M) a major focus of project 
design ll*. Operation and marntenance was a significant tactor in 
only one of the Middle Eastern projects and in only one of the 
Southeast Asian projects (See Tables 3 and 4 about relative emphasis 
on component8 of irrigation projects). Some LDc's are taking the 
lead in this matter. India, for example, is now considering 
establising a cadre for 0&M, aeparated from design and construction, 
in order to provide incentives for professionals along 06M career 
paths. Serious questions need to be asked in most countries about 
the relative importance of improving regular operation end 
maintenance of these complex man-made systrms which will decay 
wlthout constant care. 

3) Diagnostic Analysie 

The rationale for the Diagnostic Analysis mode being built 
into new projects and utilized for the improvement of existing 
projects is based upon long observation and experience which 
indicates that many, if not most, irrigation and agricultural 
personnel do not fully understand how an irrigated farming system 
works in practice. This is because personnel often have not viewed 
the system from the farmer's perspective. Until recently, problems 
related to water management in the lower portions of the system have 
been almost a "no man's land". This results both from tradition as 
well a s  the lack of exposure to new water management perspectives and 
skills. Few countries today can field en experienced 
interdisciplinary team of aocial, biological, and phyeical scientists 
or professionals to make a careful diagnosis of system operational 
characteristice relative to system design standards. 

* It should be noted that of the 63 projects, 79% were initiated 
between 1970 and 1979. 



A Diagnostic Analysis ( D A )  process and specific procedures 
have been developed and tested by the AID Science and Technology 
Bureau Water Management Synthesis project to provide this 
experience. This project has a lac) d+mv~lopt.d cc~chnicel manuals, 
training materials, and a training course that is now on video tape, 
relating how to perform both r a p i d  a n d  detailed diagnostic analysis 
of irrigation systems. During the early phases of a project, project 
development and the beginning of project implementation, key staff 
and AID project managers should receive Lntensive short-term 
field-based training in DA techniques. In many places, AJD staff 
managing irrigation projects with host couiitr~es have not had prior 
experience with and do not understand the complexities of these 
difficult multi-dimensional projects. There is an immediate need for 
AID to initiate a program to provide profeseional development 
opportunities to gain thie expcrtlae. 

It should be made clear that the farm management focus of 
the DA process does not ignore the importance or the main irrigation 
system in providing water supplies. It viewe the total system in 
t e m a  of the former decision maker the local ~rrigation 
authorities who are involved with day-to-Any operations. The 
productive end of the system is used n s  a barometer of how well the 
total system is operating to provide predictable supplies of water 
for the crop production of all classed ot tanners. The problems are 
diagnosed at the farm level first and the causes are investigated at 
each control point up the entire system. In the design of new 
projects, the same principle holds. Rle distribution system must 
fully respond to realietic projections ot water needs on farmers' 
fields. 

4) Development of Solutions 

Along with Diagnostic Analysis, a mode known as Devzloprn~nt 
of Solutions has been developed and tested. This is a means of 
circumventing the typically long period o t  research prior to the 
commencement of improvement of development dctivities. Needless to 
say, there are often complex soil, water and otlil!r problems wtrich 
require conventional research to find the right. ~olutir~n. 'lhere areb 
however, many things which cannot b e  learnc.(l In lrrig~tioii 
development without becoming involved early in a "live" sysrem to 
identify problems and search for solut~ons ~lndl-r real conditions. 

Therefore, we recommend the approach ot testing and adapt i r ~ g  
known technologies co the project environment at the earliest stages 
of project implementation. In existing systems, thie may take the 
form of a pilot program of action research withln the bounds of the 
project area involving local farmers, irrigation otficials and 
multi-disciplinary team of specialists. Such an effort 1s allovcd a 
limited time during which to test, introduce, o r  adapt one or more 
promising new methodologiee. If the project is a new one,  an 
adjacent experimental area in an existing system could serve a s  the 

testing ground. 



Although the baoic infrastructure for water delivery systems 
utilize established technologlea, when employed off the experimental 
farm they muet be custom-ta~lored to local custom, organizational 
modes, authority roles, patterns of interaction with irrigation 
authorities, agricultural practices, ra~nfall patterne, and che 
like. The experimental mode menus learning from amall-scale 
experience before major mistakes are made and funds committed. Most 
projects need thir built-in tlexibility to learn, adapt, and refine 
procedures. These smaller pilot areas also provide an excellent 
opportunity for a visible demonstration of wl~at works both for 
farmerr and officials. 

To list a few examples, experiments and applied apecial 
vtudiev might be used to identify the most useful mode of water 
allocation, water distribution, appropriate types of small 
structures, water rates, and farmer organization. Such an approach 
can prove ureful in a relatively short period of time. 

khere an experimental project within the project area is not 
feasible special studies (in adjacent syetems) need to be designed 
into larger projects. Usually one need not wait for vater to be 
supplied oa the new project oince similar projects exist in most 
countries. As soon as possible, studies cum trials must be initiated 
and carried out on the new project lands, involving local fanners to 
the fullest possible extent. 

There is also a significant role for the use ot 
farm-oriented ryeteme modelling in the development of solutions, a 
methodology which has had success in dome countries. I f  properly 
utilized, cropping eysteme models can detect many tlaws in potential 
designs quickly, thus saving valuable time in field testing. 

The use of emall computers in the design of field channels 
and small structures is little used to date. If routine and 
repetitive design functions can be computer-assisted, we can move 
away from the traditional uniformity in tertiary system deslgn and 
lay-out deeigne which are customized to fit local situations. Such a 
move will also enhance the possibilities for tar~ner lnvolvemenr in 
the design process. 

Increasingly, there is a need to discover how irrigation 
management decision making can be more effective. Computers can also 
be used advantageously in irrigation system management. I n  the 
American West, small computers are commonly used for irrigation 
scheduling. Pioneering work in main system management involving data 
collection, evaluation, feedback and control and utilizing computer 
processing of data has been carried out in the Philippines while 
Taiwan has been using this technology for a number of years. 



5 Build i n  strong Monitoring -. and Evaluation Components 

Monitoring and Evaluation of the Dlagnostlc Analysis 
proceee, the Development of Solutions, and project implementation 1s 
essential for the improvement ot these processes and the 
documentation of lessone lear~red. ?'his rnonltoring and evaluation 
ehould be an integral part of the project and the irrigation system. 

Monitoring and Evaluation ( M E )  is also impor~ant in the 
ongoing management of the irrigation syctem. In tact, M6E is 
fundamental to a successful systcmfl operations strategy. Since 
operation consists of adjusting flows and nllocating supplies to b e s t  
meet local irrigation demands, e continual two-directional Elov of 
information ie essential . Many weaknesses Ln irrigation system 
operation and maintenance (Obkl) can be traced t o  the lack of an 
effective system of H C E .  

At a higher level, MLE is an important tool in assessing the 
functioning of the entire structure of the irrigation system. The 
costs of an o 3oing program of M6E to the irrigation authority are 
generally lov in comparison with the potential benefits associated 
with more efficient system operation. Training costs to transfer M&E 
methodologies are also not large, but little has been done in thia 
area. Monitoring and Evaluation initiated at the Development of 
Solutions stage can be continued or expanded to provide this function 
on a regular basis. In India, for example, some large projects now 
conduct on-going internal M6E and the central government oE India and 
the states are considering the development of external, 
inter-disciplinary project evaluation teams. 

( 6 )  Focus heavily on humnn .res:~urce -- developmrr~~ 

AID hae had much experience In t h r  strategy of humnr~ 
reaource development primarily because it 1 8  awarded a high priorlty 
in AID policy. No technology is transferred ~~nlesv people and 
institutions are developed for ite iu~plementation. There can be no 
change in technology without a conmensurate change In human resource 
capability. Without technology t r a n s f e r  there is little rationale 
for AID involvement in irrigation vis-a-vis 0tht.r donors. 

Especially in irrigation development, projects need to be 
planned with appropriate training. Needs lor r~pgraded skills and 
changes in attitudes and perceptions extend Lrom the farm to the 
policy-making level. Fev countries have prclfesslonals who are 
trained in working together on inter-disciplinary teams and for many 
this is an uncomfortable mode. Training ni?eds t o  be field-oriented 
and must occur early in the life of che prc.ject SO that it is 
effective in implementing the current pr0jt.r r i t r - ~ ~ l  rlcl t some fur  u r t !  
one. Finally, this type n t  training needs t o  be institutionellzci~ 
through rcvieion of c h e  formal trainlng progrenls of engineers, 
agronomists, economia te nnd others 1.0 provitlv a i o c i l ~  on 

1 2 .  comprehensive water resources development a n d  watchr rnanegsmrr,~. 

BEST AVAILABLE COPY 



The SLT/AGR e tudy  by t h e  Water hanagement S y n t h e s i s  P r o j e c t  
of 63  i r r i g a t i o n  p r o j e c t s  des igned  by AID and t h e  World Bonk i n  t h e  
1960s and 19708, found t h a t  t r a l n i n g  was a  major f a c t o r  i n  on ly  i i v e  
of t h e  63  p r o j e c t s  worldwide. O f  4 0  p r o j e c t s  which had c o s t  d a t a ,  19 
had from very  l i t t l e  t o  some t r a i n i n g ,  bu t  training s t i l l  r e p r e s e n t e d  
on ly  t h r e e  p e r c e n t  of t h e  funds  budgeted f o r  t h e  19 p r o j e c t s .  Of 6 3  
p r o j e c t s  r ev ieved  worldwide,  t r a i n i n g  rece ived  o n l y  one p e r c e n t  o f  
t h e  f unding12. 

The r a t i o n a l e  f o r  a  focus  on institutional development 1s 
t h a t  e f f e c t i v e  " so f tware"  i s  an  e s s e n t i a l  complement t o  a l l  hardware 
components of i r r i g d t i o n  sys tems.  In  t h e  p a s t ,  a t t e n t i o n  was o f t e n  
focussed on hardware i n v e s t m e n t s  a t  t h e  expense of t h e  s o f t w a r e  
components such a s  p r u f e e e i o n a l  development ,  management, t r a l n i n g ,  
water  code and p o l i c y  re fo rm,  and w a t e r  u s e r  o r g a n i z a t i o n s .  More 
a t t e n t i o n  t o  s o f t v a r e  components is e s s e n t i a l  t o  make t h e  inves tments  
i n  hardware components more ef f e c t i v e .  

We muMt make c a r e f u l ,  c o u n t r y - s p e c i t i c  a seessments  o t  
p r o f e s s i o n a l  development t r a i n i n g  needs  and u t i l i z e  t h o s e  d a t a  i n  
a s s u r i n g  t h a t  t h e  n e c e s s a r y  t r a i n i n g  f o r  r e q u i r e d  s t a f f  1 s  done*. 
There i s  no "magic" p e r c e n t a g e  o f  t o t a l  funds  needed f o r  t r a i n i n g ,  
bu t  r e c e n t  e x p e r i e n c e  and s t u d i e s  i n d i c a t e  t h e  need t o  s h a r p l y  
i n c r e a s e  t h e  amounts c u r r e n t l y  be ing  a l l o c a t e d  i n  t h i s  a r e a .  

( 7 )  S t r e s s  b u i l d i n g  i n s t i t u t i o n a l  c a p a c i t y  i n  h o s t  c o u n t r i e s  

Evidence i n d i c a t e s  t h a t  t h e  major  oeedv under i n s t i t u t i o n a l  
development a r e : -  

a )  T r a i n i n g  p r o f e s s i o n a l s :  Human development 1 s  a  means 
of improving and changing i n s t i t u t i o n s  and peop le .  Only a  few 
c o u n t r i e s  have i r r i g a t i o n  pe r sonne l  who have rece ived  water  
management t r a i n i n g ,  two r e c e n t  s t u d i e s  i n d i c a t e  the c r i t i c a l  need 
t o r  such t r a i n i n g  i n  Asia .  The s t u d y  by 1 1 2 ~ ~ 1 ~ ~  e s t  irnates t h a t  - f o r  
new p r o j e c t s  a l o n e ,  obout 6 ,000 profeeeio11.11 s l a t ! . ,  L ' ? , O O O  
t e c h n i c i a n s  and 22,000 e x t e n e i u n  pe r sonne l  w i l l  need t o  be t r a i n e d  i n  
e i g h t  Asian c o u n t r i e s  a l o n e  between 1975 and 1900. These i l g u r e s  do  
no t  inc lude  t h e  growing demand f o r  r e t r a i n i n g  e x i s t i n g  s t a f f  i n  wa te r  
management f o r  t h e  improvement of o l d  sys tems ,  a  c r i t i c a l  
c o n s i d e r a t i o n  f o r  t h e  e n t i r e  deve lop ing  v o r l d .  Es t ima tes  of t h e  
numbers of  e x i s t i n g  i r r i g a t i o n  and a g r i c u l t u r a l  s t a t f  needing s h o r t  
and longer  term t r a i n i n g  i n  i r r i g a t i o n  management range from wi ld  
e s t i m a t e s  of "everyone" t o  f i f t y  p e r c e n t  of s t a f f  working on a l l  
sys tems.  Without a n  o b j e c t i v e  assessment  "gue&stirnatee1'  w i l l  
c o n t i n u e  t o  be haphazard .  

* To our  knowledge, none of t h e  U S A I D  h o s t  c o u n t r i e s  i n  Asia  have 
conducted an assessment  o t  humin r e s o u r c e  needs f o r  i t s  i r r i g a t i o n  
s u b - s e c t o r ,  i n  t h e  r e c e n t  p a s t .  
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Both formal and informal tralning is reqllirt.d lor engineere, 
agronomists, economists, extension personnel, rural sociologists, 
public adminiatrators and others. Special short-term training is 
also needed in Diagnostic Analysis and problem solving techniques. 
Managera of projects and irrigetiun sycerrln ntnc.d special trainlng rn 
systems operation and in methods for rnonitorlng and evaluation of 
aystems on a regular basis. Extension workers and others need 
training in water management practices, agronomic practice under 
irrigation and farmer organization tor the ~mproved use of water tor 
crop production. Planners and policy makers also need greater 
awareness and understanding of advances in water management and In 
systems design and operation. Short management-oriented seminars can 
accomplish some of these aims. 

Farmers a180 require trarning in waccr rnilnagement and In 
irrigation agronomy, but th16 rmph~slu still remains marginal in tar 
too many projecta. 

b) Strengthrn institutions: In addltlon to outside 
training oi individua 1 professronale and the short-.term in-country 
training of individuals and teams outlined above, hotit country 
institutions must be ~trer~gthened throrlgh longrr-term Rupport and 
collaboration. Just as irrigation developnrrnt in this country has 
proceeded through the eftorts of a m i x  of guverltment agencies (e.g. 
the Bureau of Reclamat ion), educational inut itut ions (land grant 
colleges) and privatr sector (irrigation d i l <!I ~-1~u1p:irri ~s nild p r i v a t e  
firms), a mix of institutions is also important tor irrigation 
development in 2eia. Collaborative programs involving host country 
research, training and extension institutions ant1 counterpart 
institution8 in the U.S. can play a vpry useful role in this regard. 
This type of support also reduces the probability of retrenchmenc 
following project completion and helps create a Local capacity for 
self-renewal within the host country. 

c) Farmer participation and organization: 'This is an 
untapped potential yet ia a key to atternlng many o i  the objectives 
needed in irrigation improvement. Farmer lovolvement doesn't just 
happen. It takes place when tarttiers are r e : i - i o ~ i n b l y  convinced tt~at 
they will receive vislble benefits in the fonrr of g,rt:ater supplies o r  
water and better water control thus improving production 
pos9ibilities. There ie a need for a policy and :j l e g a l  Irnrnrwork in 
many countries whi.ch provides the clear govt>r.nmt!nc commitment and 
vieible incentives for farmers to org~nize e l  tect ively. 

Farmers usually want more discipline and prrd~ctdbiiity in 
irrigation sys terns tt~c~n is presc~ut ly provided. More data 1 s  ne~dctl, 
however, to ascertain what levelv of dieciplinc ;irca needed and 
desired by both irrigation authorities anct farmers. I n  sorne 
countries, such as Sr i Lanka, the Philippinrs, 1 n d ~ ) n c s i a  and 
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P a k i s t a n ,  good work  i s  underway .  F a r m e r  p a r t i c i p a t i o n  n ~ u s t  be b u r l t  
i n t o  a p p r o p r i a t e  p r o j e c t  a c t i v i t i e s  f r o m  t h e  s t a r t .  P r o j e c t s  s h o u l d  
n e v e r  a t t e m p t  t o  d o  f o r  f a r m e r s  wha t  t h e y  c a n  d o  b e s t  t h e m s e l v e s .  
P r o j e c t  i m p l e m e n t o r e  s h o u l d  n o t  w e i t  u n t i l  e l l  d e c i s i o n s  e r e  made a n d  
t h e n  p r o v i d e  f a r m e r s  o n l y  a  t o k e n  r o l e  i n  p l a r ~ n ~ r ~ g  a n d  i m p l e m e n t i n g  
p r o j e c t s .  F a r m e r  p a r t i c i p a t i o n  i s  n o t  o n l y  c o s t  e f f e c t i v e  b u t  a l s o  
h e l p s  f a r m e r e  l e a r n  s k i l l s ,  g a i n  c o n f i d e n c e  and d e v e l o p  a  j u s t i f i e d  
s e n s e  t h a t  t h e y  a r e  t h e  "owners  o f  t h e  p r o j e c t " .  

F a r m e r  o r g a n i z a t i o n a l  i s s u e s  a r e  many end  c o m p l e x .  O f t e n ,  
t h e r e f o r e  p l a n n e r s  a n d  p r o g r a m  i m p l e m e n t o r s  i g n o r e  t h i s  a r e a  and  
s e a r c h  f o r  ways a r o u n d  t h e  "prob lem"  o f  i n v o l v i n g  t a m e r s .  I n  t h e  
r e c e n t  r e v i e w  o f  63 p r o j e c t s  by t h e  SCT WMS p r o j e c t ,  i t  was f o u n d  
t h a t  o r g a n i z a t i o n  o f  water u s e r s  i n t o  c o o p e r a t i v e  a s s o c i a t i o n e  was a  

1 4  s i g n i f i c a n t  f e a t u r e  i n  o n l y  8 p r o j e c t s  . 
I n  t h e  1 9 8 0 9 ,  f a r  g r e a t e r  e m p h a s i s  munt bt, p l a c e d  J n  t h i s  

c r i t i c a l  i s s u e  w h i c h  h a 8  o f t e n  b e e n  t h e  A c h i l l e s  h e e l  o f  i r r i g a t i o n  
p r o j e c t e .  E f r o r t s  rnuslt b e  made i t 1  a l l  p r o j e c t s  t o  l e a r n  e v e r y t h i n g  
p o e s i b l e  a b o u t  t h e  m o s t  e u c c e s s f u l  modes  o f  f a r m e r  i n v o l v e m e n t  f o r  
improved  vater  management  a n d  c o n t i n u a l  m a i n t e n a n c e  of s y s t e m s .  T h i s  
v i l l  r e q u i r e  a  s t r o n g  i n p u t  f r o m  a p p l i e d  r u r a l  s o c i o l o g i s t s ,  s o c i a l  
a n t h r o p o l o g i e t s ,  a n d  p u b l i c  a d m i n i s t r a t i o n  e x p e r t s  t o  i d e n t r f y  
p r o b l e m s ,  d e v e l o p  a n d  t e s t  e x p e r i m e n t a l  modes  a n d  io p l a y  a 
c o n t i n u i n g  r o l e  i n  m o n i t o r i n g  and  e v a l u a t i o n  inffor tu .  

d )  E x t e n s i o n  v e h - i c l e s  t o  t r a n s f e r  t h e  t e c h n o l o g y  t o  
f a r m e r e :  Few p r o j e c t e  i n c l u d e  t x t e n s i o n  a s  a c o m p o n e n t .  P u b l i c  
e x  t e n s i o n  p r o g r a m s  a r e  weak and  i n e f  t e c  t i v e .  F a r m e r  w a t e r  management  
i s  a n  a p p r o p r i a t e  f u n c t i o n a l  a r e a  i o r  a g r i c u l t u r a l  d e p a r t m e n t s ,  
h o w e v e r ,  t h e r e  a r e  a l m o s t  n o  s u b j e c t  m a t t e r  s p e c l a l i s t s  i n  t h e  f i e l d .  
The r e e u l t  i a  n o  t r a i n i n g  o f  f i e l d  w o r k e r s  and o n l y  weak k i e l d  
a c t i v i t i e s  t o  s u p p o r t  i r r i g a t i o n  management  p r o j e c t s  a n d  p r o g r a m s .  
D a t a  c o l l e c t e d  by t h e  SLTIAGH W a t e r  Management s y n t h e s i s  p r o j e c t  l 5  
i n d i c a t e d  t h a t  w h e r e  r e h a b i l i t a t i o n  o f  s y s t e m s  c o s t s  c l o s e  t o  $700 
p e r  h e c t a r e ,  t h e  t o t a l  amount  b u d g e t e d  f o r  a l l  e x t e n s i o n ,  f a r m e r  a n d  
p r o j e c t  s t a f f  t r a i n i n g  was  o n l y  $ 2 5  p e r  h e c t a r e .  The w i d e s p r e a d  myth 
s t i l l  p r e v a i l s  t h a t  i f  w a t e r  is p r o v i d e d ,  f a r m e r s  w ~ l l  a u t o m a t i c a l l y  
o r g a n i z e  a n d  l e a r n  t o  u t i l i z e  w a t e r  e f f i c i e n t l y  f o r  h i g h e r  y i e l d s .  
T h i s  s i m p l y  d o e s  n o t  h a p p e n  i n  p r a c t i c e  w i t h o u t  new k n o w l e d g e  i n p u t s .  
C o n v e r s e l y ,  u n l e s s  r e l i a b l e  and  t i m e l y  w a t e r  s u p p l i e s  a r e  p r o v i d e d ,  
which  h a p p e n s  a l l  t o o  r a r e l y  n o v ,  o r g a n i z a t i o n a l  a t t e m p t s  w i l l  m e e t  
w r t h  l i m i t e d  s u c c e s s .  C o n c u r r e n t  e f f o r t s  i n  b o t h  s r e a s  a r e  n e e d e d .  

e )  P r i v a . t e  i n c e n t i v e s :  I n  p u b l i c  i r r i g a t i o n  p r o j e c t s ,  
t h e r e  s h o u l d  b e  t h e  s t r o n g e s t  f o c u s  p o s s i b l e  o n  p r i v a t e  i n c e n t i v e s .  
Wherever  t h e r e  a r e  p r i v a t e  t u b e w e l l a ,  l i t t  pumps o r  p r i v a ~ : e  t a n k s ,  
t h e y  a r e  u s u a l l y  managed e f f i c i e n t l y  i n  c o n t r a s t  tu p u b l i c  s y s t e m s .  
P r i v a t e  l a n d  l e v e l i n g  o p e r a t i o n s  t o  d a t e  h a v e  b e e n  f a r  s u p e r i o r  t o  
p u b l i c  l a n d  l e v e l i n g  p r o g r a m s  i n  a l l  c o u n t r i e s .  O n  many p u b l i c  
i r r i g a t i o n  s y s t e m s ,  t h e  f i e l d  c h a n n e l s  a r e  p r l v a c e  p r o p e r t y  a n d  
improvement@ s u c h  a s  1 i n i n g ,  s c  r k l c t u r e s  and  ot!.l,:r in lp rovements  a r e  



a l l  p r i v a t e  goods .  'I'hr p o t e l ~ t i a l  r o l r  o t  1 . h ~  p r l v a t e  s e c t o r  and 
p r i v a t e  i n c e n t i v e s  t o  p r o d u c e r e  i n  Large a s  w e l l  a s  s m a l l  s y s t e m s  1 s  
much g r e a t e r  t h a n  i s  of t e n  a p p r e c l a t ( = d .  Much p o l i c y - o r i e n t e d  
r e s e a r c h  i s  . 3 q u i r e d  i n  t h i s  a r e a l 6 .  

f )  P o l i c y  a n a l y s i s :  I n s t i t u t i o n a l  d e v e  loplnent , which 
r e s u l t s  i n  innovative p o l i c i e s  c r e a t i n g  improved p r o d u c t r o n  
possibilities f o r  f a r m e r s  and  i n c e n t l v e a  t o  t h o s e  who work w i t h  
f a r m e r s ,  a r e  needed  f o r  changes  a r e  t a k i n g  p l a c e  primarily because  
gove rnmen t t e  a r e  d i s c o v e r i n g  t h a t  u l d  a p p r o a c h e s  r e s u l t  In  e x c e e s l v e  
c o s t s  and l i m i t e d  r e t u r n s .  Along w r t h  demands f o r  i n c r e a s e d  food  
s u p p l i e s ,  s o c i a l  a n d  p o l i t i c a l  p r e s s u r e s  d r e  t o r c i n g  govc*rnmente t o  
f i n d  ways t o  make i r r i g a t i o n  i n v e s t m e n t s  marc- p r o f l t e b l e  t o  b o t h  
 tanner^ slid soc Lety. t . . xp r r i ence  t o  date, . { i b g c s i  er I l t c l r  i r vnl 
d i a g n o s t i c  a n a l y s i s  o f  a  sys t em t o  p l o j e c t  c o m p l e t ~ o n ,  a s t e a d y  
s t r e a m  of  a p p l i e d  f l e l d  r e e e a r c h  f i n d i n g s  r e p o r t e d  I n  s i m p l e ,  c l e a r  
l anguage  can  have  g r e a t  i lnpact on p o l i c y  nlnkerh and p l a n n e r s .  
S y s t e m a t i c  e t f o r t s  e r e  needed  t o  r e a c h  t l ~ o s r  who a r e  l n r  i u e n t l a l  l n  
p o l i c y  d e c i s ~ o n s  w i t h  c r e a t i v e  and v i n b l e  o p t i o n s  which c a n  be 
implemented.  

symposium f ', 
d e c l a r e d  t h  

Knowledge t r a n s f e r :  A r e c e n t  ( 1 9 7 6 )  i n t e r n a t i o n a l  
on a r i d  l a n d  i r r i g a t i o n  i r t  [ i e v ~ l o p l n g  c o u n t r i e s  h a s  

a t  t h e  ntost g l a r i n g  need i n  improving  i r r i g a t i o n  s y s t e m s  
i s  t h e  a p p l i c a t i o n  o f  t h e  s c i e n t i f i c  knowledge a l r e a d y  a v a i l a b l e .  
E x p e r i e n c e  i n d i c a t e s  t h a t  t h e  f l ow  o t  s c i e n t i f i c  knowledge i l l  t h i s  
a r e a  i s  s l o w ,  e r r a t i c ,  and  i n c o m p l e t e .  Seldom d o e s  one < o u n t r y  k n o w  
what worka u n d e r  what c o n d i t i o n s  and a t  what c o s t s  i n  a  n e ~ g h b o r i n g  
c o u n t r y .  The app roach  of  d e v e l o p i n g  each  I.lew p r o j e c t  k.rom s c r a t c h  i s  
f a r  t o o  c o s t l y .  The re  i s  need  t o r  a methud of t r a r i s f e r r i n g  what i:, 
known. I f  t h i s  i s  done  s y s t e m a t ~ c a l l y ,  pro,ja:cts w l l l  ! ~ c  b e t t e r  
d e s i g n e d  artd y i e l d  b e t t e r  ecoriornic .~nc.l s o c i . ~  1  r c t u r n s .  A I D  sh i>uld  
s t r i v e  t o  b u i l d  i n t o  r a c h  p r o j e c t  a low-cost  l l lechnnis~n L L J  ~ d e n t l t y  
and document what works unde r  w h ~ t  c o n i i i c i o i i s  r l r ~ l  n t  wt!rrt c r \ s t .  

( 8 )  C o l l a b o r a t i o n  w i t h  --- o t h e r  l i i t c r n n t i o n a l  Agencies  

AID h a s  a  good r e c o r d  o t  c o l l a b o r n ~ l ~ i l ;  wit t i  o ~ l ~ t - r  
i n t e r n a t i o n a l  deve lopment  o r g a n l z a t i o n u .  ' l ' h ~  s 1:3 c s p r c l a l  l y  import..;~rlt 
i n  i r r i g a t i o n  e n d e a v o r s  whe re ,  i n  Lcrrns o t  large i n v e s t m t * n t s ,  t h e  
i n t e r n a t i o a l  banks  a r e  t a k i n g  t h e  l e a d .  'l'hese a r e  a r e a s  i n  which 
t h e y  f u n c t i o n  w e l l .  I n  o t h e r  a r e a s ,  however,  such  a s  p r o j e c t  
i m p l e m e n t a t i o n ,  t r a i n i n g ,  i n s t i t l l t  i o n  b u i  I(: i r ~ g  ancl p r o j e c t  m o n l t o r i  n g  
and  e v a l u a t i o n ,  t h e y  have  s e r i o u s  l i m i t a t i o n s .  A I D ,  on t h e  o t h e r  
hand ,  had some t e c h n i c a l  t l e l d  s t a f f  and a g r e a t  d e a l  o i  e x p e r i e n c e  
i n  f a r m - l e v e l  and l o c a l  i n s t i t u t  iona  1  dt:ve lop\.nt:nt, suppor t e r i  by  t h e  
t e c h n i c a l  e x p e r t i s e  o f  t h e  USDA and  t h e  Arnt?ricsn l and  grant .  r ~ n i v e r s ~ t y  
sys t em.  Given t h e  a v a i l a b l e  f i n a n c i a l  r e s o u r c e s  of A I D  cornpiired t o  
t h o s e  of t h e  Banks,  i t  makes s en8e  t o  a l l o w  t h e  Larger  dc)nors  ~ i ,  

h a n d l e  t h e  more c o e t l y  hardware  e l e m e n t s  of ma jo r  i r r i g a t l o r l  sy s t e rn~ :  
and  t o  c o l l a b o r a t e  w i t h  them on sot!-ware col:lponellcs such  3 s  t r a i ~ ~ i ~ t k ; ,  
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inetitution building and OLM. A I D  should conLi,nue to be involved in 
financing both the hard and sottwere of small and medium projects 
when they are deeigned appropriately and can b r  used as prototype 
systerns. A I D  ~hould, therefore, con,sider a program of close 
collaboration where feasible. 

This ia important because the B a r ~ k s  can ~ltllize cheir 
influence on countries for some needed policy or institutional change. 
In two countries in South Asia, a s  a result of the World Bank and A I D  
collaboration, changes in water code6 t o r  water user associatione, the 
development of a more rational mode of project planning and changes 
in water revenue rates have resulted. In a recent case, A I D  
conducted the research and policy analyeie related to the 
establishment of legal water ueer aesociations and the Bank influenced 
a host nation to implement a legal ordinance. Such close 
collaboration should be encouraged where appropriate. 

( 9 )  Long term commitment and adequate protessional ytaff 

If A I D  intends to make a serious commitment to irrigation for 
increaeed crop production, any such involvement should be planned over 
a period of not lees than 10 to 15 years. To date, in irrigation 
development there still i6 far too much thinking and planning on a 
year-to-year basis. When thie eituation is combined with a definite 
lack of trained profeseional staff, the high staff turnovers in 
Washington and in the Missions, plus radical staft cutbacks in some 
areas, it becomes difficult to evolve a long-term stable program which 
has maximum impact. If such a program is desired, the burden is on 
A~DIWashington to provide the technical and management professionals 
required. The strategy named in this paper, tocusing heavily on 
human and institutional development and knowledge transter, depends 
on high-level commitment in AID/Wa~hington. 

A I D  commitment is demonstrated by the levels and the quality 
of technical staff made available for the deslgn, implementation and 
servicing of irrigation projects. Today, both technical and program 
staff involved in irrigation are thin in numbers, shallow in 
experience, and often unable to meet the unique demands of managing 
complex irrigation projects. In the TPCA ~ e ~ o r t  l 8  to the 
Administrator of AID (November 1980) in response to the presidential 
couunission on world hunger, the following statement was made about 
this problem. 

"The Agency hae about $300 million in irrigation projects 
and in Aeia, a long-term program to work on irrigation, yet 
A I D  ha8 only six professional irrigation position8 available 
...... A I D  has emphaeized irrigation and water management in 
all regions tor at least Lhe past 20 years. There is a 
likelihood that this will continue for the next 15 years 



u n d e r  p r e s s u r e  t o  r a l s e  y i e l d s .  Y c t ,  t h e r e  i s  110 p l a c e  
w i t h i n  t h e  Agency c o r m i t m e n t  and  t h u s  p r o v i d e  a b a s i s  f o r  
p l a n n i n g  f o r  t h e  c o r e  p r o t e s s l o r ~ a l  s t a f f  a n d  o u t s i d e  
r e s o u r c e s  n e e d e d  t o  s u p p o r t  a l o n g - t e r m  e f f o r t , "  

P r o g r e s s  I a b e l n g  made by t h e  A s i a  B u r e a u  ,ind t h e  USAID 
M i s s i o n s .  By 1984 t h e  Bureau  w i l l  bc rn:jlragirlg p r o j e c t s  w i t 1 1  t o t a l  
l i f e  o f  p r o j e c t  c o 8 t e  o t  c l o s e  t o  $800 u ~ ~ l l l o n .  '[ht tiurtjcru i l a s  
e v o l v e d  a s t r a t e g y  wlrich has a  h i g h  l e v e l  o f  l o n g - t e r m  p o l i c y  
c o m i t m e n t .  I n  a d d i t i o n ,  t h e  B u r e a u  h a s  t a k e n  t h e  l e a d  i n  d e v e l o p i n g  
a c e n t r a l l y  f u n d e d  W a t e r  Management S y n t h r s ~ v  11 p r o j e c t  w i t h  t h e  
B u r e a u  o f  S c i e n c e  and  T e c h n o l o g y .  What I S  n c e d r d  now 1 s  more d ~ r e c t  
h i r e  p r o f e s s i o n a l s  i n  t h e  f i e l d  a n d  i n  Washrng ton  w i t h  t e c h n i c a l  
e x p e r t i s e  a n d  experience t o  h e l p  implement  t h e  s t r a t e g y .  

The u n i q u e  p r o j e c t  ~nt!chanisrn d t v e  1upl:cl h y  the A s i a  a n d  
S c i e n c e  a n d  T e c h n o l o g y  Bureau  h a s  f a r  r e a c h i n g  corr! ;eq~iences  f o r  t h e  
A s i a n  a r e a .  Wi th  t h e  i m p l e m e n t a t i o n  of th ( !  Wate r  Management 
S y n t h e s i s  11 p r o j e c t  l a t e  . in 198% nnci i t &  f o u r  m a j o r  c o m p o n e n t s  o t  
T e c h n i c a l  A s s i s t a n c e ,  T r a i n i n g ,  S p e c i a l  S t u d i e s  and  'Technology 
T r a n s f e r ,  AID w i l l  n a v e  i n  p l a c e  a p o t e n t  meariv t o r  a d d r e s s i n g  many 
of  these p r o b l e m s .  Ot i i e r  c o n s t r a i n t s ,  s l l ch  a8 t h e  weak i n t e r n a l  
s u p p o r t  c a p a b i l i t y  u i l l  r e m a i n ,  h o w e v e r ,  a n d  m u H t  h e  d e a l t  w i t - h  
s e p a r a t e l y .  One o f  t h e  mos t  i m p o r t a n t  r o l e s  t h a t  t h i s  p r o j e c t  u i l l  
p e r f o r m  i s  t h a t  of e n l a r g i n g  che pool  o f  p r o l t : s s i o n n l s  a v a i l a b l e ,  
b o t h  i n  t h e  U n i t e d  S t a t e s  2nd a b r o a d ,  ~ K ) I -  i r , t p r r t : ~ t .  ior.3 1 i . r r i g a t i o t 3  

management ass ignrnen t . s .  The s u c c e s s  wit11 v h i c h  t h i s  g o a l  i u  
a c c o m p l i s h e d ,  t o g e t h e r  w i t h  t h e  u t r e ~ l g t h r n i n g  o f  LDC i r r i g a t i o n  
i n s t i t u t i o n s ,  w i l l  s h a p e  i r r i g a t i o n  p r o j e c t  d e s i g n  a n d  management 
t h r o u g h o u t  A s i a  f o r  t h e  r es t  of  the  c e ~ ~ t l i r y .  U t h c r  a c t i v i t i e s  ur ider  
t h e  p r o j e c t  c a n  rmyrovc  i r r i g ~ t  i o n  ::yntc>m Jtbs i r , n  ( i ~ r d  o p c r a t  i o n  .IVer. 
t h e  s h o r t e r  r u n .  

T h e s e  p l a n n i n g  c o n c e p t s  h a v e  bcterl i . e v i ~ w t c d  by a v i d e  v a r i e t y  
o f  p r o f e s s i o n a l s  i n  t h e  f i e l d  i n  t h e  p r o c e s s  of  t h e i r  p r e p a r a t i o n .  
T h u s ,  w h i l e  t h e y  d o  n o t  r e p r e t l e r ~ t  <I u ~ ~ ~ n p l e t e  c o n c e n s u s ,  1:llry h a v e  b e e n  
s u b j e c t  t o  a w i d e  r a n g e  o f  t h i n k i n g  aiid i n p ~ ~ t s .  I t  i s  hoped t h a t  t h e  
s t r a t e g y  t h e y  d e f i n e  w i l l  h e l p  t o  f o c u e  i r r ~ g a t i o l i  J e v e l o p m e n t  e f f o r t s  
on t h o s e  e l e m e n t s  i d e n t i f i e d  where  t h e  n*t-.ds t o r  ch.-~nge and t h e  
p o t e n t i a l  i m p a c t s  a r e  t h e  g r e a t e s t .  

BEST AVAILABLE COPY 



1. A I D  Annual Budget S u b m i s s i o n ,  FY 1984 ,  AID Washington ,  D . C . ,  J une  
1982. 

2. The P r e s i d e n t ' s  S c i e n c e  Advisory  Commit tee ,  The World Food 
Problem,  Volume 11, Repor t  of  t h e  P a n e l  on t h e  World Food S u p p l y ,  t h e  
White  Houae, May 1967 ,  pp 439-460. 

3. Lowderrnilk, Max and K e l l e r ,  J a c k .  " l r r i g a t i o n  I s s u e s  and  
Inves tmen t  S t r a t e g i e e  f o r  the 1980 '8  ," A s i a  Bureau S t r a t e g y  
Confe rence .  J a k a r t a ,  I n d o n e s i a ,  J a n u a r y  12-16,  1981. 

4.  Bureau of P o l i c y  and Program C o o r d i n a t i o n ,  AID, P a t t e r n  A n a l y e i s  
o f  Smal l  and  Medium-Scale I r r i g a t i o n  P r o j e c t s  ( F i n a l  ( ~ i n a l  ~ e p o r t ) ,  
volumee I and 1 1  by C h r c c h i  and  Company, Washington ,  D . C . ,  November 
1 3 ,  1979. 

5.  Water Management S y n t h e a i e  P r o j e c t ,  l r r i , g a t i q n  P r o j e c t s  Document 
Review: E x e c u t i v e  SummaryL WMS Repor t  I ,  Utah S t a t e  U n i v e r s i t y  
A g r i c u l t u r a l  and  I r r i g a t i o n  E n g i n e e r i n g ,  Logan, Utah 84332,  F e b r u a r y  
2982, .  pp. 13-15. 

6.  U.S. Agency f o r  I n t e r n a t i o n a l  Development ,  " A . I . D .  P o l i c y  Pape r .  
Food and A g r i c u l t u r a l  Development ,  I1I@lay 1982 ,  Washington ,  D . C . ,  pp. 
2-8. 

7. World Bank, The A s s a u l t  on  World P o v e r t y ,  John  Hopkins P r e s s ,  
Washington ,  D . C . ,  1975 ,  p p /  35-96. 

8. P r i v a t e  Communication f rom D r .  Dean P e t e r s o n ,  IJtatl S t a t e  
U n i v e r s i t y ,  Logan, U tah ,  A p r i l  1982. 

9. Oram, P e t e r ;  Z a p a t a ,  J u a n ;  A l i b a r u h o ,  George ;  and  Shyamal,  Roy, 
" Inves tmen t  and I n p u t  Requirc!rnent s  f o r  Accr le r i l  t i n g  Food P r o d u c t i o n s  
i n  Low-Income C o u n t r i e s  by 1990 , "  Resea rch  Kepor t  10 ,  I n t e r n a t i o n a l  
Food P o l i c y  Resea rch  I n s t i t u t e ,  September  1979 ,  pp .  53-61.. 

10. T e c h n i c a l  Advisory  Committee of  t h e  Consultative Group o n  
I n t e r n a t i o n a l  A g r i c u l t u r a l  R e s e a r c h ,  "Repor t  of  t h e  TAC Study Team on 
Water  Management Resea rch  and  T r a i n i n g , ' '  P r e s e n t e d  a t  t h e  Los Banos ,  
P h i l i p p i n e s  M e e t i n g ,  March 9-17, 1982.  

11.  Water  Management S y n t h e s i s  P r o j e c t  ( R e p o r t  I ) ,  F e b r u a r y  1981,  Op. 
C i t . ,  p. 3. 

12. Water Management S y n t h e e i e  P r o j e c t  ( ~ e p u r t  1 0 ,  Feb rua ry  1 9 8 1 ) ,  
Op. C i t . ,  p. 4. 

13. Oram e t .  e l . ,  Op. C i t . ,  p .  63. 



14.  Water Mnn.qgement Synthesis Project ( R ( ~ p o r t  1 1 ,  F 'ch rua ry  i Y t i l ,  O p .  

Cit., p. 5. 

15. Ibid 

16. See Lowdermilk,Max, "Private Sector lnvulvement: Irrlgatlon 
Improvement in Asia - A s i a  Bu~~~u/TR/ARD. 

17. Worthington, E Barton (Editor), Arid Land irrigation in Developing 
Countries: Environmental Problems and Effects Based on the Pergamon 
Press, N.Y. 1977, p .  67. 

18. Technical Program Committee Agriculture (AID), "TPCA Response to 
the Report of the Presidential Commission on World Hunger," 
Tranemitted to the Administrator, AID, Novemt~cr 1980, pp. 23-24. 



Table 1. Lift? of  I r r i g a t i o n  P r o j e c t  Planned Estimated Cot;ts a n d  
Pe rcen tage  o f  t h e  T o t a l  Pla l~ned B u d g e t  f o r  A g r i c u l t u r e ,  
Rural  Development and N u t r i t i o n  Al loca ted  f o r  I r r i g a t i o n  
A c t i v i t i e s  i n  FY 1984.. . 
(Source:  Annual Budget Submiss ions ,  1984) 

No of  LOP Planned Est imated X of T o t a l  ARDIN 
Country P r o j e c t s  C o ~ t s - I r r i g a t i o n  Planned Budget i n  I r r i g a t i o n  

(000) Sub-sector  

I n d i a  7 $256,500 4  5 

S r i  Lanka 8 $234,900 6 8 

*Thai land 2 $ 12,700 10 

T o t a l  3 3  $764,299 2 9 

*Denotes Miss ions  which i n  FY 1982 had 111.1 d i r e c t  h i r e  AID ' lechnique 
P r o f e s s i o n a l  f o r  I r r i g a t i o n  Water Management. 

l l r r i g n t i o n  a c t i v i t i e s  form a p a r t  of an i n t e g r a t e d  Area Development 
P r o j e c t  a n d  a  Na tu ra l  Resource Conserva t ion  and U t i l i z a t i o n  P r o j e c t .  

2 ' rh is  i s  a n  e s t i r n t e  of t h e  i r r i g a t i o n  a c t i v i t i e s  In both t h e  farming 
systems and t h e  v a r i o ~ ~ e  Bico l  Area Development P r o j e c t .  

3 ~ h i s  i n c l u d e s  funds  irom t h e  new economic s u p p o r t  funds  and a n  e s t i m a t e  
of t h e  i r r i g a t i o n  components i n  t h e  T r l b a l  Area Development P r o j e c t  and t h e  
Tubewell Power P r o j e c t .  



T a b l e  2 P e c c e n t a g e  of  T o t a l  P r o j e c t  C o s t e  t o r  Hardware,  S o i t w a r e  and - 
A d m i n i e t r a t i v e  and Management i n  Des ign ,  P l a n n i n g  a n d  
Imp lemen ta t ion  f o r  40 P r o j e c t s  w i t h  Cos t  Data by Donor Agenc ie s .  

P e r c e n t  o f  P r o j e c t s '  C o s t s  
World Bank A I D  - 

A. Hardware Components 

(Dame, Conaln ,  D r a i n a g e ,  f l o o d  
c o n t r o l ,  r o a d s ,  i n f r a s t r u c t u r e ,  
mach ine ry ,  v e h i c l e s ,  t u b e w e l l s  
and l o w - l i f  t pumpe) 

B.  So£ tware  Components 

( T r a i n i n g  f o r  s t a f f - e x t e n s i o n  
f i n a n c e s ,  c r e d i t  and on-farm 
improvements )  

C. A d m i n i s t r a t i v e  6 Management 

( S a l a r i e s ,  c o n e u l t a n t s ,  p l a n n i n g ,  10 .3  
i m p l e m e n t a t i o n ,  e t c )  

TOTAL 1 [)[I. 0 

World Bank p r o j e c t e  t o t a l  24 .and t o t a l  p r o j t ' c t ' s  c o s t  1 s  $1 ,806 m l l l ~ o n .  
A I D  p r o j e c t e  t o t a l  16 w ~ t h  t o t a l  c o s t s  o f  $401  n ~ l l l i o n .  



Table 3 Selected Software Components in 63 Irrigation Projects* 

So£ tware 
Components 

Training 

Farm Water Management or 
On-Farm Development 

Water User Aseociation or 
Water Uee Allocation 

Extension 

System Rehabilitation 

Soil Conservation 

Resettlement 

Land Consolidation 

Credit 

Research 

Operation and Maintenance 

Total Project8 Percentage of 
With Components 63 Projects 

*These 63 projects include 32 from the World Bank and 31 from Aid. 
Ten percent were begun prior to 1970; 79 percent between 1970 and 
1979; and the remainder in 1981 and 1982. 



Annex I1  

WHAT IS L H R I G A ' I L O N  WA'TEH MANACEMENI' 

There is a need for 3 more comprehensive understanding of the 
meaning of irrigation water management. The term is often 
misunderstood and used almost a s  a dangerous fad because many 
international agencies are now willing to invest in water management 
improvement projects. Irrigation water management 1s the process by  
which vater is manipulated and used in the production of tood and 
fiber. Water Management also includes the management of wnter in 
rainfed areas as well as water artificially provided for perennial 
irrigated areas but the tocuo here is on nlanlnaae irrigation systems. 
Irrigation water management is not water ri.sourcea, dams or reeervoirs 
to capture water, nor canals to convey voter, nor codes, laws or 
institutions to allocate water, nor farmers' orgnnizations, nor soils 
or cropping syetemr. It is, however, the r a y  chese ~ k l l l s  and 
physical, biological, chemical and social resources are utilized to 
provide water for improved food and fiber production. Irrigation 
water management for agriculture requires that nix criteria be 
utllizild in the d e s i g ~ ~  of new syst.ems and 1 1 1 4 .  lntl)rov,!mi nt of # ? x i  s t  ir~g 
systems. These are: 

- Increased vater control and reliability of supplies to the 
farm level 

- Increased productivity of water to farms and farmers 
- Improved equity of water distribution among all classes of 

farmers 
- Improved maintenance of soil and water resources over time 
- Increased participation ot tarmers ~n the operation and 

maintenance of the farm syelem 
- Increased cost effectiveness of 1nvestnlt.nts in the system. 

To achieve the eix criteria of successful irrigation water 
management requires: 

- Profeesiond 1s trained with cumpreht.~ih ~ v e  lrriga tion w ~ t e r  
management tocus backed by institutions whlch provide incent~ves e n d  
mechaniems to utillze new knowledge and skills In proj,~ct 
implementat~on and system operations. 

- A systems approach which iirr~n wntc!r S ~ I I T C ~ ,  water supply, 
vater application, wnter use and water remova 1. 

- Team diagnostic analys~s and development of solutions, skills 
and procedures acquired on llve systems wlth farmer ~nvolvement used 
to design, implement and operate systems w h ~ c h  t l t  particular physlcal 
and cultural settings. A d e ~ l g n  approach trom the bottom up and back. 



- A rolid focus and orientation to the needs of farme and 
farmern at the productive end ot system and [arrner involvement in 
design, implementation, opcr~tion and maintenance of the system below 
the outlet. 

- System demonstration areas where farmers are the chlet 
~alesmen of ueeful technologies. 

- A marriage relationehip between irrlgat~on and agricultural 
bureaucracies where roles and responsibilities are designed to achieve 
coordinatio~i ot activities and integration of timely inputs and 
services for end users. 

Process for Improving l'rrigclt.ion Water Management 

The Action Reeearch-Development Process includes diagnostic 
analysis, development and aesessment ot solution to bring benefits to 
the sub ueere. There ir a growing concensus among professiondls 
involved in comprehensive water management programs that there muet be 
a etrong emphasia on action-oriented diagnostic nnd evaluative 
research studies by interdisciplinary teams to ascertain how systems 
are currently functioning in order to identify prlority constraints 
which must be solved in the context of a living laboratory - the 
command area. Experience on AID projects in the tield of irrigation 
water management in other countries such as Pakistan, Egypt, and Sri 
Lanka has resulted in evolving a model called an Action 
Research-Development process for improving irrigation systems and 
involving farmere. Thie concept now undergirds AID'S Water Management 
Synthesis Project which has developed training courses using this 
model. A video course has also been developed which is used to teach 
chis model along with other modules for improvements below the outlet. 

The following figure shows the various steps in the reeearch 
process for improvrng irrigatron systems and lists the key concepts 
and essential components. 



FIG. 3 A RESEAI(Ct1 PROCESS FOR 1HPKOVLNL 1.KKLGATION SYS'I'baS* 

DIAGNOSTIC ANALYSIS 

Key Concept8 

PILOT PROJECT SEARCH FOR SOLUTIONS 
IMPLEHENTATION 

ASSESSMENT O F  SOLUTIONS 

1. Systems Approach 
2. Interdisciplinary Reaearch 
3. Management Oriented 
4. Action Research 

Essential Components 

1 .  Cllent Involvement 
2. Communication 
3. Team Collaboration 
4. Monituring and 

Eva 111aticjn 

A brief outline of each of the four phases with special reference 
to the relevance of each to the training programs o t  the project aiid 
the special studies ie given below: 

Diagnostic analysis of an rrrigatlon system 1s done oy a n  
interdisciplinary team of rrrrgation and agricultural professionals 
with farmer involvement to understand the system and Identity those 
physical, biological and eocio-economlc components w h ~ c h  are not 
functioning to meet the syutem goale. The problemh ot the system ere 
identified and prroritlzed for developing systcm solucrans tor 
improving the performance of the qystrln. 

The next step is a search lor practical solutions by t h e  sdme 
team, comprising an engineer, agror!ornist, econolnist and ;In r:xterislo~~ 
professional. An in-depth investigation is carried out into t h e  
problem end solutio~~s are worked out on- tarm with farmers as 
cooperators. Those solutions which are cost effective, highly vihi b l r .  
and acceptable to farmere are selected, dcn~onstrclted and r r t i n e d .  
Such demonstrations developed and evaluated over one or more crop 
seasons wi.11 provide 3 visible demonstra t i r ~ i r  o f  what water ;nan;lgement 
really is. This will have the greatest impact on the tarmir~g 
community because they develop a sense of ownership t h r o u g h  actlve 
participation. 

The same team makes an aserssmcnt of each solution package  that 
has been worked out to ensure farmer acceptance s n d  to identify what 
completion inputs services are reqlri red. CarcEu 1 a n 3  1 ~ ~ 1 s  o t costs 
and benefits, externalitirs nnd inetitutiu~~al inirnetruc~ure n ~ t e d s  arc 
conducted. I'he alternative packages uvolved ;Ire present.ed to [.tie 

appropriate agency for pol icy decis~ons for implcmrnta tior-I. 



F i n a l l y ,  t h e r e  i e  t h e  phase  of  program d i t t u s i o n  o r  wide s c a l e  
p r o j e c t  i m p l e m e n t a t i o n .  T h i s  c o n s i s t s  o f  c a r r y i n g  o u t  such  
improvements  i n  t h e  hardware  o r  s o r t w a r e  i n  t h e  s y s t e ~ u / s u b - s y s t e m  
u n d e r  c o n s i d r  a t i o n  on a  l a r g e  s c a l e .  T h i s  i s  t h e  s t a g e  where maximum 
a s s i s t a n c e  and h e l p  i s  r e q u i r e d  from t h e  Guvernment and c o o p e r a t i o n  
from t h e  f a r m e r s .  

The most  i n t e r e e t i n g  f e a t u r e  i e  a  y e r f o r ~ n o n c e  e v a l u a t i o n  a t t e r  
c o m p l e t i o n  o f  t h e  a c t i o n  r e s e a r c h  program e n d  p i l o t  p r v j e c t  i n  o r d e r  
t o  d e t e r m i n e  t h e  improvement i n  t h e  s y s t e m  pe r to rmanee .  

T r a i n i n g  o f  p r o f e s s ~ o n a l s  l n  s u c h  a c t i o n  s t u d i e e  i s  most  r e l e v a n t  
and  u s e f u l  s i n c e  i t  p r o v i d e s  b o t h  a  d i s c i p l i n a r y  s u b j e c t  m a t t e r  t o c u s  
and  i n t e r d i s c i p l i n a r y  t r a i n i n g  w i t h  a sye temv and  management 
o r i e n t a t i o n .  Such t r a i n i n g  c a r r i e d  o u t  un  l i v e  s y s t e m s  u n d e r  fa rm 
c o n d i t i o n s  w i l l  go  a  l o n g  way toward  i n f u ~ i n g  c o n f i d e n c e  among t h e  
w a t e r  management s p e c i o l i s t e  i n  h a n d l i n g  prublcms and  among t h e  
t a r m e r s  on t h e  u t i l i t y  rind improvement  o f  w a t e r  management f o r  
i n c r e a s e d  c r o p  p r o d u c t i o n .  

The key  c o n c e p t s  and e s s e n t i a l  component& which g u i d e  t h i s  
f l e x i b l e  p r o c e s s  a r e  a l s o  shown i n  t h e  above  f i g u r e .  The n a t u r e  o f  
t h e  problem r e q u i r e s  a s y s t e m  a p p r o a c h .  ?'he a c t i o n  r e s e s r c h  and  t h e  
development  components  of  t h e  model b r i n g  t o g e t h e r  an 
i n t e r d i s c i p l i n a r y  team t o  ~ n v o l v e  r e a l  s y s t e m  problems.  The t r a i n i n g  
and r e s e a r c h  a r e  n o t  c a r r i e d  o u t  irl lecture, t i a 1 1 s  o r  l a b o r a t o r i e s  o r  
on R r e s e a r c h  t ~ r m  h u t  o n - f a r m  i n  a c t u a l  c h a k s  and o n  rtaa l  c n n a l  
sys teme i n v o l v i n g  t h e  t a r m e r s  a n d  i r r i g a t ~ o n ,  i i K r I ~ u l t u r e ,  arid v t h e t  
a g e n c i e s  u n d e r  r e a l  and cornplex c o n d i t i v r l s .  The t v t a l  a p p r o a c h  i s  
management -or ien ted  b e c a u s e  t h e  f o c u s  i s  on h e l p i n g  t h e  r e a l  manager ,  
t h e  f a rmer  a s  w e l l  a s  t h e  p r o l t e s i o n a l u  who o p e r a t e  t h e  l a r g e r  sys t em.  



THE CON'rINUING IRRIGATION WATER MANAGEMENT 
POLICY DIALOGUE IN INDIA 

India is a world leader in irrigated area and new capacity for 
irrigation. In the past, ittigat ion d~!v~~l(,prnc~rit h a s   beer^ domi~~atrcl t,y 
civil engineering with primary focus given to design and construction 
versus a comprehensive irrigation water management policy which 
focuses on management of the water resource to the farm level. The 
problem8 of achieving an irrigation water management program are not 
unique to India. This new approach has relevance throughout A s i a  and 
in the United States. A set of policy changes are now being made ~n 
India as a result of several key factors. First, the cost of 
operating irrigation system8 the usual way h.16 become too high In 
terms of project cost effe~tl~eneSS, irrigation eiticiencies to t h e  
farm Level, and therefore the productivity ot water. Second, both 
from the top levels of the GO1 aod the grassroots, political and 
social pressures are increasing for improved water control and 
reliability of water at the tarm level. Third, USAID, and other donor 
agencies have worked closely with Indian colleagues to introduce a 
water resource management approach tor irrigated agriculture. 

The key polrcy lesuce In t h ~ s  new u r e a  0 1  ~ r r ~ g a t  lo11 water 
management are: The role of the Center versus the States ln water 
resource development, the trarnlng and retr'lir11 ng  o i  protessior~~~ls 1 ,  

agriculture and irrigation in the new fleld of irrigation water 
management, the role of end users In the des~gn, rmplementation, 
operation, and maintenance of systems; the role of subsrdies below the 
outlet for farm level rmprovements; the separatron of design and 
construction from operation and maintenance and providing a career 
ladder for the latter; and establishment ot more exactlng crlteria tor 
project evaluation combined with rmproved monitoring systems. 

I 

Unlike many countriee in the reglon, t h c r e  1s much p o l l c y  dialogue 
in India and an open environment in which ~t takes place. The 
approach of the Mission has been to ident~iy key places ot 
intervention in areas of policy and program concern to the GO1 in 
irrigation. We have used several. (carefully timed) methods to produce 
policy ferment and change. In thia process a t  certain points we have 
collaborated closely with the World Bank and Ford Fondstion and also 
worked on a close colleaguial basis with Indian leaders 111 the policy 
arena. 

Since 1978 much ha8 been accornpllshr~d end t (.)LIII(~;~~ Ions h s v t ~  ttien 
estobl ished for a more solid huloen reeource ' 1 1 i d  1r15t.itut ion!, 1 
development emphasis. For example, rece~~t 1 y w i t 1 1  pol icy ct1angt.s su(:;, 
as the command area development program, the d c v e  Lopment o t  hrnnl 1 
comanda with rotational supply systems, irnpt~ovemt:r~ts ln w:lc t : r  
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charges, credit policy, etc. have taken p l a c e .  Special projects have 
been evolved for small farms, drought-l~ronc, and tribal areas. 
Recently, the CWC hae propoeed the creatioil uf n special seat tor a 
member whose reeponsibility would exclusively be irrigation management 
and training. 

The Mission identified areas of need early and worked through a 
number of ways to build the water management concept into irrigation 
projects to the farm level. Lessons learned brom early ~nvolvcrnents 
in Gujarat and Rajasthan are being built into new projects. 

The Mission in 1980 had a high level Irrigation team from the 
AID/W WMSP to come to India to study irrigation issues and investment 
strategies for the 1~80's. As a result of the dialogues which took 
place at the Center and in the Statee, eeveral policy innovations have 
evolved which will be implemented in AID projects. For example, the 
GO1 now realize the need tor long-term profes~ional development for 
those involved in irrigation wvLer management 8s well as diagnoetic 
analysis action field rtudler to identify and resolve probleme. The 
new water management planning concept8 in both the AID/W WMSP 11 and 
those of Aeia/TR are now being built into projects euch as Maharashtra 
Irrigation Technology and Management Project. The State Government of 
Maharashtra has accepted many of these new collcepts together with 
technical assietance in the medium projects. 

The centerpiece project of water management training action field 
studies now being negotiated with Central and State Governments is a 
basic human reeource and institutional development project. In this 
project, as well as Maharashtra IT&M, the covenants and agreements are 
carefully developed to achieve the policy changes required for a 
successful project. 

We are involved with the leadership of both irrigation and 
agricultural bureaucracies in policy dialogue and have had meetings 
with the planning cornrniesion also. 

The methods used to create ierment and echleve policy change8 to 
date in the irrigatron subsector are: Dialogue with key leaders; 
sector study of ~ssues and investment strategies; protessional 
development workshops by WMSP; special meetlngs with State and Center 
leaders to make them aware of new irrigation water management 
approachee (use of lectures by visiting experts, video modules of the 
WMSP, workehops and diecuseions) careful design ok projects to 
incorporate new concepts with appropriate covenants and agreements; 
professional development training workshops; development of a network 
of key actor. who are provided appropriate papers, technical reports, 
etc; close collaboration with Ford Foundation and the World Bank. 



The Hireion supported hy Ford Foundation and the World Rank is 
viewed by the GO1 as the major organization to provide technical 
assistance and other services for the proper mix of hardware and 
software components of irrigation improvement. 

It ie realized that AID, U.S. universities and related 
organiz~tions such as USDA (SCC), Bureau of Reclamation, etc. have 
been pioneers in irrigation development. AID has attained worldwide 
etature in promoting irrigation water management which is a new field 
hardly 30 yeara old. 

The Mission through its impact on policy and propram:; hopes tn 
atrengthen inetituiione and develop human capital for improving 
India'r capability to design, implement und vpcrate more effective 
irrigation syrtcme to achieve increared agricultural production and 
higher levels of rural welfare. We view appropriate irrigation 
development as the prime mover for rural development. 

We have utilized appropriate methods to achieve policy change and 
are continuing to intervene in a timely manner. Our approach has 
resulted in developing credibility with irrigation leaders and over 
the next years we feel the Miesion has an unparalleled opportunity to 
help India develop the institutional capacity needed. 



Annex IV 

CONCBPTUALlZAllON OF lWRIGAT1ON WATER UNACEMENT 
TRAINING NEEDS AND ITS DELIVERY SYSTEM FOR INDIA 

Kenneth C. Nobe* 

Ba.c kground 

There has been a growing awareness in recent years among Indian 
administrators, professional agency personnel and farmers that in 
order to make significant progreea in efforte to increase agricultural 
output, ways murt be found to increase the etficiency end productivity 
of irrigation water at the on-farm level. Heretofore, profeeeionel 
personnel primarily employed in the Irrigation Ministry and respective 
State level Irrigation Departments, who are trained primarily in civil 
engineering, have only been concerned with the water delivery system 
above the canal outlets, Delivery ot water a t  the watercourse level 
and its eventual use i n  formers' fields h a s  ht-,en i :onsidtbrt7d t h e  

farmer's responsibility. These end ueers have traditionally been 
given technical assistance from the Ministry of Agriculture and the 
respective State level Agriculture Departments, supported through 
research at land-grant type agricultural universities and institutes, 
and by cadres of extension personnel. At t h e  torraer's level of 
contact, however, such extension aeaietance h n s  been almost totally on 
a single-item basis, e.g. plant protection, improved seed varieties, 
fertilizer, e ~ c .  There is presently no overall extcneion component 
packaged as on-farm water management advice. 

*Dr. Nobe is Chairman, Department of Economics and Director, 
International School tor Economic Development Studiefi at Colorado 
State University, Fort Colline, Colorado, U.S.A. He visited India in 
January and February 1982, as Chief o f  Party for a team o t  specialists 
invited by the India Mission, U.S. Agency fur international 
Development and the Central Water Commiesion, Ministry of Irrigation, 
to advise on the development of a long-term irrigation vater 
management special studies and training project. The views expressed 
in this paper are his own and do not necessarily reflect the current 
policy positions o! e i t l 7 e . r  rhe  U.S. Agency lor l i i t k 8 r r c ; i t ~ : ) n ~ :  

Development or the Central Water Commission ( C W C ) .  
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~ndia'e Administrative Framework tor Irrigation Management - 

At the central government level, the Ministry of lrrigation is 
responeible for overseeing the irrigation development in the country. 
Its technical arm is the Central Water Cotnmission whose main functions 
are to help the Minietry and the Planning Commission in developing the 
irrigation components of the five year plans, to scrutinize and 
approve the technical feasibility of the States' medium and major 
irrigation projects, and to aasiet the central government and the 
States in negotiating for loans from international organizations for 
irrigation projects. 

Since irrigation development is primarily a State 
reeponeibility, the conetruction and operation of major and medium 
irrigation schemes are essentially the responsibility of State 
Governrnente. The organizational arrangements for the construction, 
operation and maintenance of irrigation projecto differ from State to 
State. In most States, however, project design provides for the 
construction of all workn down to outlets, main drains and 
watercourses. Farmers are required to construct field channels and 
drains. In a general sense the Irrigarlon Departments do not tee1 
directly responsible for the development of irrigation command areas 
which are left to be done by other State-level Departments such as 
Agriculture, Soil Conservation, and Revenue. 

Currently, the Irrigation Departrnent in all the States is 
headed by a Chief Engineer, who is operationally in charge of the 
Department. 'Inder the Chief Eng~neer, there are Add1 t ~ o n a l  Chief 
Engineers resgonsible tor each division, assibted by Superintending 
Engineers, Executive Engineere, A~eistsut Engineers, Junior Engineers 
and Field 1,eveL Workern. In ~ d d ~ t l o r ~  to an IrrlgaLiotl Department, 
Inany States have a Commend Area Developrurnt Authority (CADA) stntted 
vith personnel deputed to them from Irrigation and Agriculture 
Departments. The main functron of CADA 1s Lo lmprove   he on-farm 
water use  management aspects of irrigation development in the States. 

The Chief Engineer i 8  in charge of all works in the Irrigation 
Department, including the construction of major and medium irrigation 
projects. The Additional Chief Engineers look a i ~ e r  both construction 
and maintenance of projects on a zonal basis. In addition, there are 
groundwater development boards in some Statce. Usually the 
investigation and planning of major and medlum irr~gatlon works are 
looked after by investigation and planning wlngs, each under d 
Superintellding Engineer. The design o t mcrjor and  medium works 1 8  

supervised by a Centra 1 Deergn Dlrectorat~ o t  the Irrigation 
Department. 



Minor irrigation program8 are a responeibility of State 
Agriculture Departments. And, irrigation research institutes or 
stations carry out the work of analyzing materials, like soil, 
concrete, etc. not only for Irrigation Departments, but for other 
Departments also. 

Given the above lieted separate lines of agency 
responeibility, disputes over national vs. Statc level jurisdiction 
and the type of training needs of the respective protessional staffs 
involved, it should be readily apparent that appropriate technology 
and better methods of on-farm water use are not effectively reaching 
most Indian farmer irrigators at the present time. Within this 
context of present reality, Indian Government administrators and 
concerned personnel from the major international donor agencies have 
now reached agreement in principle that an intensive training effort 
to upgrade the professional skilla of personnel in Irrigation and 
Agriculture Department8 in the area of irrigation water management is 
now of the highest order of priority. The urgency of thie effort was 
recently highlighted in the new 20-point program for the current five 
year plan announced by the Prime Minister in January 1982 in which 
improving India's irrigation efticiency was given priority number one. 

Key Ques t-ions to Answer 

Although some mechanisms for training a cadrt of skilled 
personnel in the area of on-farm water management are already 
underway, e.g. World Bank supported State-level training centers such 
as the Water and Land Management Inetitute ( w A L M I )  at Aurangabad, 
Haharashtra, and the Land Development and Water Management Institute 
(LDWHI) at Anand, Gujarat, it is deemed necessary to view the 
training needs in total perspective. Such a perspective must 
necessarily range upward from engineering technicians and extension 
workers in direct contact with farmers, to Command Area Development 
Authority (CADA) and major irrigation project administrators, and 
finally up to national level pereonnel in the hlnistries of 
Irrigation and Agriculture. In taking such an overview, there are 
key questions to answer, as tollowe: 

1. Who shall be trained? 
2. In what numbers" 
3. In what kind of skills? 
4. Who can beat do the training? 

These questions are addressed briefly in tur. 



Who Shall be Trained? 

At the outset, it would be desirable to consider rhe 
proposition that all Government agency personnel in the chain of 
command who have a direct role in the irrigation water delivery 
system - from the watersheds above the major dams, down throuqt' the 
canal system, into the watercourses and eventually ending in 
individual farmers' fields - must have the kind of professional 
skills appropriate to whatever level of reoponsibility each of them 
has in the system. Specifically, thia will include senior officers 
such a8 Chief Engineers and Superintending Engineers, middle level 
officers such as Executive and Aaeistant Engineeru, Junior Engineers 
and new recruits and field level workere such a s  operations personnel 
below the outlet, watercourse extension persorllir?l, land development 
specialists and egricultural extenston ~ p ~ c i a l i ~ t s .  A corollary to 
this basic propoeitiun is that each professionel should have an 
overall understanding of the total irrigation system, not just 
detailed knovledge of that component of the SyRtem with which he is 
presently directly concerned. Up to now, little understanding of 
that syscem cornpoilent below the canal outlets is apparc2nt among 
either Irrigation Engineers or Agricultural Extension specialists. 
It is worth noting here that at present a field level water 
management component is not one of the major functions o f  the 
extension service. The exten~ion departments neither have the 
resources nor the personnel for this important function currently. 
As far as the Irrigation Departments are coocerned, there is a 
tendency among the engineere to regard water distribution a s  a 
routine activity, requiring an understanding of water supply 
parameters but not water demand, since such knovledge is viewed as 
being of no importance to system repair, maintenance and management 
decisions. 

'Ihe ehort-term training needs f o c u ~  directly oil the total 
group of profesaional pereonnel alre.tdy on tliu j o b  - an in-service 
training effort which, ae will be shown below, is o f  a major order of 
magnitude. For the longer term, it must be recognized, however, that 
an interdisciplinary focus on irrigation system management must be 
included in the university curricula of the engineering and 
agricultural universities. Those braduates torn1 the manpower pool 
from which Government agencies concerned with irrigation systems will 
be recruiting their pereonnel replacements and to accommodate tuture 
grovth. Smaller numbers of the latter group of trained personnel 
will be needed because most of the major planned new projects will 
likely be in place by the year 2000. It ie critical, therefore, that 
universities begin nov to adequately train new engineers and 
extension workers in the skills that they will need during their 



l o n g - t e r m  Government  c a r e e r e .  But i t  m u s t  b e  r e c o g n i z e d  a t  t h e  
o u t s e t  t h a t  c o n s i d e r a b l e  l e a d  t i m e  i e  n e c e s e a r i l y  i n v o l v e d  i n  
d e v e l o p i n g  t h i s  p a r t  o f  t h e  t r a i n i n g  e y s t e m  b e c a u s e  o f  t h e  o low r a t e  
a t  w h i c h  c u r r i c u l u m  c h a n g e s  c a n  b e  i n c o r p o r a t e d  i n t o  t h e  o n g o i n g  
u n i v e r s i t y  d e l i v e r y  s y s t e m e .  

The f i n a l  p o i n t  t o  make i n  r e g a r d  t o  "wlro s h a l l  be t r a i n e d "  i s  
t h a t ,  u l t i m a t e l y ,  i t  i s  t h e  f a r m e r e  who m o s t  n e e d  t h e s e  k i n d s  o f  
w a t e r  management s k i l l s  a n d  u n d e r s t a n d i n g .  A l l  o f  t h e  p r o f e s s i o n a l  
manpower r e q u i r e m e n t s  f o r  a g e n c y  p e r s o n n e l  r e f e r e n c e d  a b o v e  a r e  
d w a r f e d  by t h e  m a g n i t u d e  o f  t h e  number o f  f a r m e r e  i n v o l v e d  i n  
i r r i g a t i n g  f i e l d s .  U n l e s s  t h e  a g e n c y  p e r s o n n e l  r e c e i v e  t h e  
a p p r o p r i a t e  t r a i n i n g  f i r s t ,  h o w e v e r ,  t h e r e  i s  n o t  l i k e l y  t o  be much 
a d o p t i o n  o f  i m p r o v e d  i r r i g a t i o n  w a t e r  management t e c h n o l o g y  a n d  
s k i l l s  a t  t h e  f a r m e r  l e v e l .  Nor w i l l  t h e y  u n d e r t a k e  t h e  r r s k s  
i n v o l v e d  i n  a d d i n g  enough  o t h e r  h i g h  c o s t  modern i n p u t s  u n t i l  
r e l i a b l e  w a t e r  d e l i v e r i e s  o r e  i n s u r e d .  

I n  What Numbere? 

R e c e n t  e s t i m a t e s  o f  t h e  number o f  p r o f e s s i o n a l s  i n  n e e d  o f  
a p p r o p r i a t e  i r r i g a t i o n  management t r a i n i n g  h a v e  r a n g e d  f r o m  3 0 , 0 0 0  t o  
5 0 , 0 0 0 ,  ( n o t  i n c l u d i n g  p e r s o n n e l  a t  t h e  i r r i g a t i o n  t e c h n i c i a n  a n d  
a g r i c u l t u r a l  d i p l o m a  h o l d e r  l e v e l s )  b u t  t h e r e  i s  some d o u b t  a s  t o  t h e  
r e l i a b i l i t y  o f  t h e s e  e e t i m a t e e .  W h i l e  t h e r e  i s  g e n e r a l  a g r e e m e n t  
t h a t  t h e  number  i n  n e e d  o f  t r a i n i n g  i s  v e r y  l a r g e ,  t h e r e  is  y t i l l  a 
l a r g e  v a r i a n c e  i n  t h e  a v a i l a b l e  e e t i m a t e s .  T h e r e f o r e ,  a  f i n a l  
d e t e r m i n a t i o n  o f  t h e  m a g n i t u d e  o f  t h e s e  t r a i n i n g  n e e d s  a h o u l d  be 
b a s e d  o n  e s t i m a t e s  o b t a i n e d  f r o m  a g e n c y  a d m i n l a t r a t o r s  a t  t h e  v a r i o u s  
l e v e l s  i n v o l v e d  i n  t h e  e y s t e m .  

F o r  t h e  p u r p o s e  o f  t h i e  i n i t i a l  e v a l u a t i o n  e f f o r t ,  h o w e v e r ,  
e s t i m a t e e  t o  t h e  y e a r  1985 p r e p a r e d  by H . N .  V e n k a t e s a n  a n d  p r e s e n t e d  
i n  a  r e c e n t  p r o f e s s i o n a l  p a p e r  w i l l  e u f f  i c e .  l  His  a p p r o a c h  i n  
d e v e l o p i n g  t h e a e  e s t i m a t e s  assumed t h a t  t h e  s m a l l e a t  u n i t s  t o  be 
managed i n d e p e n d e n t l y  would  a v e r a g e  5 m i l l i o n  h e c t a r e s  ( h a . ) .  
A c c o r d i n g  t o  V e n k a t e s a n ,  60 m i l l i o n  h a .  a r e  p r e s e n t l y  b e i n g  b r o u g h t  
u n d e r  i r r i g a t i o n ,  c o n s i s t i n g  o t  b o t h  s u r f a c e  a n d  g r o u n d w a t e r  
s y s t e m s ,  and  t h e  p o t e n t i a l  e x i s t s  f o r  a n o t h e r  1 5  m i l l i o n  h a .  f o r  
d e v e l o p m e n t  i n  t h e  i m m e d i a t e  f u t u r e .  

1/ M . H .  V e n k a t e e a n ,  "Manpower R e q u i r e m e n t s  f o r  E f f i c i e n t  W a t e r  
Management", p a p e r  p r e s e n t e d  a t  t h e  Afro-As ian  C o n f e r e n c e ,  I . C . I . D . ,  
N i g e r i a ,  1981.  
2 /  I b i d .  p .  2  



In total then, for this exercise, one can assume tirat there would be 
the equivalent of 15 total units of 5 million ha. each in operation by 
1985. Including both technicians and professlonnl level managers, a 
total manpower requirement of 171,794 wae estimated per unit. Of this 
total, however, only 8,933 would be assietent englneer level and 
above.3 To this direct manpower requirement, are added 250 persons 
for monitoring and 25 for auditing, or a total of 9,208 per unit.4 
Then, eince it was assumed that there ere 15 such units to staff, the 
total estimated profeeeional manpower requirement to 1985 at the 
assistant engineer level and above is 138,120. 

It is worthy of note that this total estimate is larger by 
several orders of magnitude than the various other estimates made 
previouely by Indian adminietrators and donor agency personnel. 5 
This vide variation in available estimates points to the critical need 
for getting more accurate estimates, preferably from the various 
adminirtrative levels involved, per etepe taken to have the Central 
Water Commission (CWC) coordinate this data collection effort. At 
this point in time, it is impoesible to tell at what level the final 
estimates will fall, eo auffice it now to merely say that extremely 
large numbers of profeeeional personnel are in need of irrigation 
management training, over and above the even larger training needs tor 
diploma holder support personnel who are in more direct communication 
with farmers. 

In What Kind of Skills? 

The most effective irrigation training efforts are actlon 
oriented and management focused. They ehould not be purely Lecture 
oriented. To provide actual hands-on experience, training should be 
organically linked to the action etudy programs. Ihe actlon studie~ 
should be conducted on actual operating systems, wlth problems 
identified through systematic diagnostic analysis. 

3 /  Ibid. p. 15 
4/ Ibid. p. 17 
5i Oi,e possible reason for this diacrcptl~rcy could br that while the 
above estimate is based on tote1 system reqlr~rc.olr?nts (which include 
hdth surface and groundwater projects) the avalli~ble estimates by 
Indian adminietrators and donor agencira nppear to be baaed on t h c  
surface irrigation system alone. 



The recommended approach to training agency personnel in water 
management for irrigation begins with a diagnostic analysis of water 
use problems in the farmers' fields, carried out by an 
interdisciplinary team. The mcchanics of this nppro~ch are explained 
in a paper detailing the Pakistan experience of the Colorado State 
University On-Farm Water Management Project during the 1970s; and 
which ir extremely relevant to the India situation as we11e6 The 
three baeic kinds of eubject matter involved are engineering, 
agricultural sciencee, and a third area of expertiee broadly labeled 
"management", which encompasses the eocio-ecor~omlr, legal, 
institutional-organizational and extension aepecte. At the on-farm 
level of involvement by professional agency staff, the training inputs 
are covered via participation of the following team members, 
identified by discipline: engineering, agronomy, economics and 
sociology (or extension with a eocial emphasis). 

As the training needs are defined for involved proteasionel 
personnel at higher levels in the irrigation delivery system, the 
element of management ekills shifts from the narrower focus of farm 
management ab a basic element of the agricultural economics and 
sociology disciplines to that of program and personnel management in 
the vein of the kind of training provided in Harvard and elsewhere in 
Masters of Business Administration (HRA) programs; therefore, a skill 
input of this type, more likely to be found in such places as the 
Indian Management Institutes, becomes a necessary ingredient. Due to 
the unique characteri~tics of an irrigation system a8 contrasted to 
business enterprises operating totally in the private sector, however, 
MBA type training will not be directly applicable unlers modified to 
take theee difference0 into account. Finally, a8 one visualiees the 
mix of skills needed as we move up through the administrative 
hierarchy, one finds less and less a need tor additional detailed 
skills in engineering (which the government engineers involved already 
have in any case) or in the agricultural sciences (ln which extension 
workers already have expertise), but with needed increasing 
proportions of basic interdisciplinary type management skills. For 
personnel at all levels, the need remains t o r  an understanding of the 
total irrigation delivery system, beginning at t h e  farmers' field d n d  
moving upward to include the canal delivery system and the total 
watershed. 

61 tlax K. Lowdermilk, Wayne Clyma and Alan C. Early, "Physical and 
Socio-Economic Dynamics of Irrigation in Pakistan", Proceedings: 
Specialty Conference on Legal, Institution and Social Aspects of 
Irrigation and Drainage and Water Resources Planning and Management, 
ASCE, Blacksburg, Virginia, July 26-28, 1979. p p .  8 2 7 - 8 4 3 .  



Specifically, the Lraining neetls 0 1  v ~ r i o u s  irrigation 
officials are a s  follows: 

A .  Senior officials should be given short-term training t h e  
following: 

1. Systems arialydls of socio-inst ~tutio~~:i!--ecOnoInic- 
physical-agricultural-environmental aspects of 
irrigation systems and projects. 

2. Methods of irrigation data collection, etorege, 
processing and analysie. 

3. Performance criteria and evaluation methods of the 
main syetem and below the canal outlet subsystems. 

4. Elements of mlcro and macroeconomics ilr~d their 
application to irrigation eyetern:,, including benefit- 
coet analysis. 

5 .  Rural sociology concepts and their upylicet~ou to 
irrigacion syetcms. 

6. Water law, institutions and torrnsr w a t e r - u s e  
organizations. 

7. The role and importance of communication, 
motivation and leadership styles. 

8. Financial aspects of on-rarm irrigation management. 

9. Management techniques for efficient drvelopmeot and 
u. ilization of water resources. 

Junior and m i d d l e  level officale should be given longer 
term training in: 

1. Design of irrigation systems (including below the 
out Let), ccntral tltructurcs, elcments of hydrology, 
irrignt ion and agricultural prect ices, a general state 
of the art in i r r ~ g ~ l i o n  management, scope for 
improvemente and modernizotion~, monitoring and 
diagnustic analyeis. 

2. Water distribution eyetclun nnnlysls - wlth emphasis 
on waraband~ type user turn rotation arrangements. 



3. Agricultural aspects, soil-plant-water rt~latlonuh~ps, 
croprater requirements, 9011 conservetion nnd 
waterahed managernenL. 

4. Organizational analysis (dcpartmentsl as well as 
tarmer groups). 

5. Performance tlppraisel, qutlnt i t a  tive m c b t h o d s  and 
irrigation economics. 

6. Concepts of rural sociology and thelr applications to 
irrigation systems. 

7. Water logging, salinity and drainage. 

8. Field visits and hands-on training at the centers of 
action studies/demonstration projects. 

9. Farm management and economics. 

Entry Level Operating Staff 

1. Rudiments of hydrology, irrigation and agronomical 
practices and their linkages. 

2. Methods of water measurement, laying out field 
channels, watercourees, operation a n d  maintenance. 

3. Elements of social and behavioral sclrnces, a s  well 
as the formation of water users' associations dnd 
farmer organizations, etc. (Extension techniques, 
leaflets, films, audio-visuals, video, etc.) 

4. On-farm training for one full C r o i J  season, v o r k i r ~ g  
in an interdieciplinary group. 

5 .  Water logging, salinity and dreinngcb. 

On the whole, the training prograrnt; s l ~ o u l d  Locus on irrigation 
methodologies which will help farmere in improving thelr irrigation 
e Ef iciency. These  methodologies are: 

1. Diagnostic analysis to identify the problems of irrigation 
development. 



2. Deve lop ing  t h e  i n f o r m a t i o n  s y s t e m s  f o r  m o n i t o r i n g  of 
i r r i g a t i o n  p r o j e c t s .  

3. S c h e d u l i n g  v a t e r  d e l i v e r y .  

4 .  I n s t i t u t i o n  development  w i t h  r e s p e c t  t o  government  agencies, 

t h e  f a r m e r s  and t h e  i n t e r f a c e  between them. 

5. P l a n n i n g  and d e s i g n .  

6. A c t i o n  r e s e a r c h  and d e m o n s t r a t i o ~ ~ s .  

7. l r a i n i n g .  

8 .  T r a n s f e r  and d i f f u a i v n  of i n fo rmi l t i on  c ~ b o ~ ~ t  i r r i g a t i o n  
management p r o j e c t s  a c r o s s  r c g i o n s  R I I ~  c c l ~ n l r l e e .  

It s h o u l d  be  a p p a r e n t  trvm t b r  above  discussion t h a t  t h e  
c u r r i c u l u m  mrx t o r  t h e  c l i e n t e l e  p roups  a t  d ~ t t e r c n t  a d m ~ n i a t r a t i v e  
l e v e l s  w i l l  necessarily have t o  change  e s  we move upward  t h r c u g h  t h e  
d e l i v e r y  sys t em.  S m a l l e r  and e m n l l r r  g roups  of government  p e r s o n n e l  
a r e  i n v o l v e d  a t  each  successively h i g h e r  l e v e l .  T h i s  r e~ommrnded  m l x  
change  can  b e  shown s c h e m a t i c a l l y  w i t h  a  t r i a n g l e  r e p r e s e n t i n g  t h e  
g roups  t o  be  t r a r n e d ,  a s  i n  F r g u r e  1  below. I n  addition, i t  must  b e  
r e c o g n i z e d  t h a t  t h e  lower  down i n  t h l s  t r l a n g l e  t h a t  t r a i n i n g  i s  
i m p a r t e d ,  t h e  g r e a t e r  t h e  need  f o r  i n c l u s i o n  of f l e l d  s t u d l e s  a n d  
e x e r c i s e s ,  c a r r i e d  o u t  a t  ongo iug  i r r i g a t i o n  p r o j e c t  o r  d e m o n s t r a t l o r ,  
s i t e s .  

7 /  T h i s  l i s t  of  a c t i o n  e l e m e n t s  was s u g g e e t e d  by Dr. Rober t  Chambers 
o f  t h e  Ford Founda t ion  d u r i n g  i n f o r m a l   discussion^ i n  New Delh i  i n  
J a n u a r y  1982. 



F i g u r e  1. D i s t r i b u t i o n  o f  I r r i g a t i o n  W a t e r  Management T r a i n i n g  
Needs  and  T y p e s  o f  C u r r i c u l u m  I n p u t s  R e q u i r e d  n t r  Each 
Leve  1. 

N a t i o n a l  
Leve  1 

S t a t e  
Leve  1 

R e g i o n a l  o r  W i t h i n  
S t a t e  L e v e l  (cADA, 
e t c .  

S u b - R e g i o n a l  Leve 1 
( W a t e r c o u r e e r  a n d  
o n - f a r m e r ' e  f i e l d s )  

Number o f  P e r e o n n e l  
t o  T r a i n  

Who Can B e s t  Do t h e  T r a i n i n g ?  

Type of C u r r i c u l u m  I n p u t s  
E n g i n e e r i n g  A g r i c u l t u r a l  M a n a g e r i a l  

S c i e n c e s *  S k i l l s  

More 

Less More 

More L e s s  

* I n c l u d e s  a g r i c u l t u r a l  
e c o n o m i c s  t y p e  form management 
i n p u t s  

T h e r e  i s  p r e s e n t l y  n o  m a j o r  c o n s i d e r a t i o n  b e i n g  g i v e n  t o  t h e  
t r a i n i n g  n e e d s  o f  d i p l o m a  l e v e l  t e c h n i c i a n s  a t  a n y  o f  t h e  S t a t e  WALHI 
t y p e  t r a i n i n g  c e n t e r s .  Y e t ,  s i n c e  i t  i a  t h e s e  e n g i n e e r i n g  a i d e s  a n d  
f i e l d  l e v e l  e x t e n s i o n  w o r k e r s  who h a v e  t h e  mos t  d i r e c t  c o n t a c t  w i t h  
t h e  f a r m e r e ,  t h i n  componen t  o f  a  t o t a l  t r a i n i n g  n e e d s  p r o g r a m  i s  
e x t r e m e l y  c r i t i c a l .  G i v e n  t h e  Large  number  of p e r s o n n e l  i n v o l v e d  i n  
s u c h  a n  a c t i v i t y ,  i t  d o e e  n o t  a p p e a r  l i k e l y  t h a t  [:he S t a t e  l e v e l  
t r a i n i n g  c e n t e r s  c o u l d  accommodate  them,  e v e n  i t  p h y s i c a l  f a c i l i t i e s  
c o u l d  b e  a d e q u a t e l y  e x p a n d e d .  I t  t h e r e f o r e  a p p e a r s  t h a t  t h e  
c o n t i n u i n g  e d u c a t i o n  a n d  e x t e n e i o n  t y p e  s h o r t  c o u r s e s  p r e s e n t l y  
o f f e r e d  i n  o t h e r  s u b j e c t s  a t  some o f  t h e  a g r i c u l t ~ l r a l  u n i v e r s i t i e s  
s h o u l d  b e  u t i l i z e d  t o  mee t  t h i s  n e e d .  I t  m u s t  be r e c o g n i z e d ,  
h o w e v e r ,  t h a t  g i v e n  t h e  p r e o c n t  d e p a r t m e n t a l  i z e d  ,and s p e c i a l i z e d  
n a t u r e  o f  s u c h  u n i v e r e i t y  p r o g r a m e ,  a  c o n c e n t r a t e d  p r o g r a m  o f  
t r a i n i n g  t h e a e  f u t u r e  t r a i n e r a  s e l e c t e d  f rom among e x i . s t . i n g  f a c u l t y  
would h a v e  t o  p r e c e d e  a n y  m a j o r  e f f o r t s  by t h e s e  u n i v e r s i t i e e  t o  
s u c c e s s f u l l y  u n d e r t a k e  t h i e  l a r g e  t r a i n i n g  c o m p o n e n t .  

As p r e s e n t l y  s t r u c t u r e d ,  t h e  S t a t e  l e v e l  t r a i n i n g  c e n t e r s  a r e  
b e s t  e q u i p p e d  t o  h a n d l e  t h e  r e g i o n a l  l e v e l  t r a i n i n g  needs ,  s u c h  a s  
t h e  j u n i o r  e n g i n e e r s  i n  t h e  I r r i g a t i o n  D e p a r t m e n t s  a n d  t h e  e x t e n s i o n  



contact agente in the Agriculture Departments. Whilr thc newly 
established training centers at Aurangabad and Anond have organized 
eo as to have interdieciplinary faculty inputs, the older training 
center near Lucknow is still heavily focuued on programs that ~tilizc 
its exieting expertise in 8011 ~0nser~at10n. ,411 of the existing and 

proposed centere will require a heavy curriculum input o t  field 
demonetretion and problem #solving which 111 Lurli w i  l i IICCC s s  i t i ~ t . ~  ;I 

linkage with pilot project field area8 for conducting sprcial studlei. 

The degree to which the training centers can be linked with 
agricultural universities located in their irmnediate vicinity will 
likely depend on whether the center directors report through either 
the Irrigation or Agriculture Departments. Since the curriculum at 
the State level centers will necessarily Iiave a heavy agricul~ural 
economice input, there is no additional need tor other direct inputs 
of the "managerial skille" component at that level. But such input 
will be increasingly critical in training programs for personnel at 
higher and higher levels in the administrative chain. 

The State level top administrator level is identitied in tlie 
above diagram as the point at which the managerial skills input 
becomes critical, although in practice, key regional Level 
administrators such a s  project managers and cornmnnd area dcvrlopment 
directore should also have this kind o t  training. And, it goes 
without saying that the key administrators at the national level in 
both the Irrigation and Agriculture Ministries should be included in 
the training program. Such training will be particularly critical 
for administrators who came up through the technical route, such ,IS  
in CWC, but will also be useful for Indian Administrative Service 
personnel who have heretofore had no specialized training for 
adminiatering irrigation watrr management programs. 

Ideally, training tor top level adn~inistrators via seminars, 
workehope and ehort-tomedium term study programs should be offered 
through one or more of the Indian Institutes of Management ( 1 I . M )  vhn 
have demonstrated expertise in this area of endeavor. For example, 
the ID! at Ahmedabad, through its Center for Managemtr:lt in 
Agriculture, is ideally equipped to take on this responsibility. 
Since there will be relatively smaller numbers of trainees involved 
from this adminietrative level, the Center could probably eftectively 
handle the total workload. 111 addition, t h e  center cot~ld p r o v ~ d e  ,i 
useful ~ervict! as on input tor "training tht: triliners", botll tor tht: 
State level training in~titutes and the watrr Innn;iKt.m~sllr.  win^ ot t h e  
proposed national staff trainill8 collt.ge i r l  LIIC C:t!rit.rrll W.ltt:r 
Comnieeion. 

BEST AVAILABLE COPY 



Under p r e s e n t  p l a n e ,  t h e  proposed  w a t e r  management u n i t  o f  t h e  
CWC n a t i o n a l  s t a f f  t r a i n i n g  c o l l e g e  i s  s i t r ~ a t e d  a t  t h e  t o p  o t  t h e  
apex  o f  t h e  s c h e m a t i c  d i a g r a m  g i v e n  i n  F i g ~ ~ r r  2 .  I t s  most u s e t u l  
t u n c t i o n e ,  however ,  a p p e a r  t o  t a l l  more i n  t h e  c o o r d ~ r r a t  i o n  a n d  
s u p p o r t  r o l e  f o r  S t a t e  l e v e l  t r a i n i n g  c e n t e r s  t h a n  i n  ma jo r  d i r e c t  
involvement  i n  t r a i n i n g  e f f o r t s ,  p e r  s e .  S i n c e  t h e  proposed  u n i t  
w o u l d  n o t  be t i e d  t o  a  r e p r e s e n t a t i v e  f i e l d  s t u d y  o r  p i l o t  program 
a r e a ,  and e i n c e  t h e  IIH a t  Ahmedabad h a s  g r e a t e r  d r m o n s t r a t e d  
e x p e r t i e e  i n  i m p a r t i n g  m a n a g e r i a l  s k i l l s ,  i t  1s  d ~ f f i c u l t  t o  see  a 
d i r e c t  t r a i n i n g  r o l e  f o r  CWC' s  i n s t i t u t e  i n  e i t h e r  of  t h e s e  two 
a r e a s .  The re  i s ,  however,  a u s e f u l  r o l e  f o r  t h e  u n i t  i n  p r o v i d i n g  
s e l e c t e d  e h o r t  c o u r e e s  i n  s p e c i a l i z e d  s u b j e c t s ,  and workshops and 
semina r8  f o r  CWC p e r s o n n e l  and s e l e c t e d  e e n i o r  S t a t e  l e v e l  p e r s o n n e l .  

F i g u r e  2. D i s t r i b u t i o n  of  I r r i g a t i o n  Water  Management T r a i n i n g  
Needs,  R e l a t i v e  t o  T r a i n i n g  U n i t s  w i t h  Compara t ive  
Advantages  f o r  D i t f e r e n t  L e v e l s  o f  Nerds .  

D i s t r i b u t i o n  o f  agency  s t a f f  Typee o f  i n s t i t u t i o n s  t o  
i n  need of  t r a i n i n g  c o n d u c t  t r a i n i n g  programs 

N a t ' l  

S t a t e  

Reg i ona 1  

S u b - r e g i o n a l  
h o l d e r s  and u p )  

N a t i o n a l  C e n t e r s  (CWC, 
IARI,  e t c . )  

Management I l l s t  i t u t e s  
( e . g .  1 I M  ;IC ~ h m c d o b a d )  

S t a t e - l e v e l  T r a i n i n g  C e n t e r s  
( e . g .  WALMI a t  Auand) 

A g r i c u l t u r a l  U n i v e r s i t i e s  

Loca l  on-farm l e v e l  
( p r i m a r i l y  d ip loma  h o l d e r s )  

Farmere 



NO. o f  .Per ronnel  i n  Need of T r a i n i n g  

While I n d i a  had demons t r a t ed  c a p a b i l i t y  t o  pu t  i n t o  p l a c e  a 
d e s i r e d  mix of s e r v i c e  i n e t i t u t i o n e  f o r  t r a i n i n g  most of i t s  
i n - e e r v i c e  p e r s o n n e l ,  t h e  i n d i v i d u a l s  t o  be s e l e c t e d  t o  d o  t h e  
t r a i n i n g  c o u l d  i n  c e r t a i n  i n s t a n c e s  b e n e t i t  trom s t u d y  p e r i o d s  
ab road .  L ikewise ,  f a c u l t y  w i t h i n  t h o s e  a g r i c u l t u r a l  and  engineeri11.g 
u n i v e r s i t i e s  who a r e  i n t e r e s t e d  i n  h e l p i n g  t o  expand t h e i r  c u r r i c u l a  
f o r  fo rma l  d e g r e e  programs t o  i n c l u d e  i r r i g a t i o n  w a t e r  management on 
a n  i n t e r d i e c i p l i n a r y  b a s i e  c o u l d  b e n e f i t  from such o p p o r t u n i t i e s .  
These non-degree e t u d y  programs ab road  c o u l d  be comple ted  i n  one  y e a r  
o r  less. Such program8 o f  a t u d y ,  t a i l o r - m a d e  f o r  each  i n d i v i d u a l ,  
are c u r r e n t l y  b e i n g  o f f e r e d  by t h e  I n t e r n a t i o n a l  School  f o r  Economic 
Development S t u d i e s  a t  Colorado S t a t e  U n i v e r s i t y  and by t h e  Water 
Management I n s t i t u t e  a t  Utah S t a t e  U n i v e r s i t y  i n  t h e  United S t a t e s  
and p e r h a p s  e l s e w h e r e  i n  o t h e r  c o u n t r i e s .  

Summary and Conclue ione  

There h a s  been a growing r e c o g n i t i o n  among I n d i a n  government 
a d m i n i s t r a t o r s  and donor  agency p e r s o n n e l  i n  r e c e n t  y e a r s  t h a t  I n d i a  
doe8 have  t h e  n e c e s s a r y  a g r i c u l t u r a l  resources, p a r t i c u l a r l y  w a t e r  
and land  f o r  i r r i g a t i o n ,  n e c e s s a r y  f o r  m e e t i n g  r r s  r a p i d l y  expand ing  
food needs  t o  t h e  end of  t h i e  c e n t u r y  and beyond. While long-term 
p l a n s  c a l l  f o r  r a t h e r  l a r g e  additions t o  t h e  i r r i g a t e d  a c r e a g e  w i t h l n  
t h e  n e x t  two d e c a d e s ,  i t  i s  now r e a d l l y  a p p a r e n t  t h a t  such r t t o r t s  
a l o n e  w i l l  n o t  l i k e l y  a c h i e v e  t h e  p r o j e c t e d  foud i n c r e a s e  t a r g e t s ,  
ma in ly  due  t o  p r e s e n t  i r r i g a t i o n  Bysternti o p r r n t l n g  a t  e x t r e m e l y  low 
l e v e l s  o f  e f f i c i e n c y .  The key t o  s u c c e s s ,  t o r  b o t h  new ;lnd t - x i s t ~ n g  
i r r i g a t i o n  pro jec tb l  a l l k c ,  w i l l  t h e r e f 0 1  r.: 1 1 , .  t o  . I t , h ~ ~  1 r C - I I I L  I y  I ni l ) [  OV,. 

t h e  o p e r a t i o n  and management of t o t a l  i r r ~ g a t l o n  s y s t e m s ,  wr th  
p a r t i c u l a r  emphas is  g i v e n  t o  t h o s e  segments  111  t h e  sys t em below t h e  
c a n a l  o u t l e t s .  Whlle i t  h a s  l o n g  been r e c o g n l z r d  t h a t  t h e  c r i t  Lcal 
f a c t o r  i n  t h e  a g r i c u l t u r a l  o u t p u t  s y s t e m  i s  t h e  e t t e c t i v e  u s e  of 
w a t e r  i n  t h e  f a r m e r e '  f l e l d s ,  p u b l i c  programs have  until r e c e n t l y  
g iven  l i t t l e  e r n p h a s ~ e  t o  improving  e f f i c i e n c y  .lt t h a t  l e v e  1. 

The c l i m a t e  1s now r i g h t  f u r  m o u n t i ~ ~ g  n major  program i l l  

p e r s o n n e l  t r a i n i r l g  cies igned t o  improvc-! t h e  lnanajielnen t of t n d l a  ' u 
i r r i g a t i o n f  sys t ems .  The v e h i c l e  chosen  i s  t o  u n d e r t a k e  a  
l a r g e - s c a l e  i n - s e r v i c e  t r a l n i n g  program for i r r i g a t i o n  p e r s o n n e l  i n  
t h e  M i n i s t r i e s  and Dcpclrtments of l r r i g c l t i o l l  and A g r i c u l t u r e .  'Tilt? 

f o r e g o i n g  p r e l i m i n a r y  c o n c e p t u a l i z a t i o n  of t h r s e  t - r a i n i n g  n e e d s  
u n d e r l i n e s  t h e  f a c t  t h n t  t h e  number of  p r o t r s s i o r ~ a l s  i ~ n n l c d i a t e l y  An 
need of a d d i t i o n a l  t r a i n i n g  i e  e x c e e d i n g l y  largc - e x c e e d i n g  138,000 
c o l l e g e  d e g r e e  h o l d e r s  and d ip lo i r~e  h o l d e r  tc,chr,i c i e n s  of m a n y  t  inlrs 
t h a t  number. 
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The preceding analysis has shown that in addition to the need 
for training inputs in irrigation englneerlng and basic agricultural 
sciences for ell pernonnel to be trained, there is an overriding need 
as well for training in eyatem nranagement skills. Unfortunately, the 
latter is a key area of expertise not heretofore included in formal 
degree training programs at the university level, either for 
engineers or agriculturalista. 

Finally, the foregoing analysis suggeets that a number of 
different types of training unita - ranging from agricultural and 
engineering univereitiee, to management in~titutes to state and 
national in-service training centers - ahould be mobilized to 
undertake the training programs. There are two basic reasons for the 
latter recommendation. First, the eize of the training job ie too 
large for any single type of training unit to undertake it 
successfully. Second, since the training input mix necessarily must 
change as we move up the adminiotrative system from the local to the 
national level, various type6 of craining units that could be 
involved have specialized comparative advantages for working with the 
specific training needs tor groups working at ditfering levels within 
the irrigation delivery system. The troinlng ettorte suggested here, 
if aucceesfully implemented, will have very s~gnificont positive 
impacts on institutionalizing desired irrigation water management 
concepts and technologies into policy, planning, design and, most of 
all, operation and management of India's irri~acion systema. 



Annex  V --- 

A CONCEPTUAL FRAMEWORK F O R  DESI (;NING 
TKAINING PROGRAMS FOR IMPROVED WA'I'EK MANAGtMENT 

BY 
Max Lowdermi 1 k* 

T h e  p u r p o s e  o f  t h i s  p a p e r  i s  t o  p r o v i d e  a c o n c e p t u a l  f r amework  
f o r  a systematic a p p r o a c h  t o  p l a n n i n g  a t r a l n l n R  program I n  
i r r i g a t i o n  w a t e r  management .  The d i a g r a m  ~ m m c d i n t e l y  t o l l o w i n g  
showe t h e  m a j o r  e r e a s  w h i c h  n e e d  t o  b e  c o n s i d e r e d .  

l n s  t  ~ L I C  t o r s  

S u b j e c t  M a t t e r  

Fdcl  l l c l e b - A l d  
I n p u t  Eirt r y  

Budge t  
Eva l u a r  1 0 1 1  

Worker 

1 
I T r a i n e e s  [ 

* Senior Water  Management A d v i ~ o r ,  AID, A s i a  H u r e a u ,  T e c h n i c s 1  
R e s o u r c e s ,  A g r i c u l t u r e  a n d  Kura l  Develupmtrnt ,  W a s h i n g t o n ,  D.C., 
20523. T h i s  p a p e r  is d e s i g n e d  a s  a t o o l  i o r  c o n c e p t u a l i z i n g  asla 

d e s i g n i n g  s h o r t ,  l n t ~ n s i v e  t r a l n l n g  p r o g r a m s  t u r  p r o f e s s i o n a l  
d e v e l o p m e n t  i n  W a t e r  Managmement. 

There 1s a clear a d v a n t a g e  i n  d e t i i g r t i n g  s l ~ c r i r  p r ~ g r a m s  
" p l - o f e ~ s i o n a  1 d e v e  lopmcnl: p r o g r a m s  ( o r  C e l ~ t r  r .q ) I 1 1  wa t r r  rnar~agc~ri;i:n t " 

i n ~ t e a d  o f  t r s i n i ~ l p ,  p rogr i lms ,  w i t h  c l ~ i j u ~ ! i  h t i i r l ; :  cumyobed c.,t 

" p r o t e e s ~ o ~ ~ a l s ~ ~  i ~ l ~ ~ ~ i l d  0 1  ' l t r ~ ~ i ~ i e e ~ I ' .  



While a one-way flow is shown, there is ~learly a feedback. The 
deeign would neceesarily provide for continuous monitoring/ 
evaluation of all areas of training, providing the information of 
a1 1 areae of training, providing the informat ion needed for 
modifying the program to tnnhance its etftbc t i v r n t , s s  and efficiency. 

The remainder of this paper out lioes the clcments/component s 
within each of the boxes above. While a program m . 1 ~  not ~nclude all 
the components, they need to be consider~-d in a systematic approach 
to developing a training program. 'I'he approach stresses the 
development of interdisciplinary awareness, understanding and 
coordination. However, i t  should not be conetrued that all 
participants would be exposed to all componentu of the program. All 
participants, for example, would receivc rraining In team work 
principles and methods; however, for much of the time, the trainees 
would be divided into disciplinary groups where each group receives 
specialized (professional development) tra~ning In a specific 
discipline. Both the specific diecipline training and the general 
team work training are carefully integrated and are cooplementary. 
The major task for planning is to clearly spec~fy the job 
requirement8 of the trainees which they must be able to perform 
efficiently in the field. 

Goal and Purpose of Program 

The goal of Water Management lmprovcn~r!nt Training programs is to 
increase agricultural production and Lnrm income througtl improved 
efficiency of irrigation water use. l'he purpose 1s L O  create 
in-counrry capac ity to deaign, implemcn t anti evolve programs to 
improve water use practices through a training program d h ~ c h :  

- instills in trainees a n  appreciation of the benefits stemming 
from good water use practices; 

- provides the trainees with the capacity to determine existing 
deficienciee and to develop feas~ble and ~btficlent approaches 
to their solution; and 

- provides the trainees with discipline and team skills and 
approaches for regular on-going monitoring and evaluation for 
improved irrigation systems. 



2.  Specific Ob-ject i v e e  of the Irairli I I ~  - Prr~gl am: 

a )  To help prufrssionals ur~tlerste:.~d t h e  principlrs. ;,roce!ssc.s, 
and specific field procedures required for diagnostic 
analysis* of irrigation systerolr and LO learn how systems 
presently operate in practice. 

b) To provide field training experie~~ce for skill and knowledge 
acquisition in the measuremenL methotlologies and prvcedures 
of a disciplinary and interdisciplinary nature LO identify 
priority operating constraints in irrigation systems with a 
focua 011 the total system t rom th f !  farm level. 

c) To help profeseion~ls uilderst~nd ;~nd utilize the processes 
and procedure8 of team work tor developing solutions to 
identified problems. 

d )  To help profeeeionale appreciate yositlve ~~ttitudes a n d  
behaviors related to involvrng iarmers working closely with 
other discrpline members in o t c o m  approach. 

e) To help profeesionale internalize the importance and t h e  
procedure8 required for intensive field training dna learn 
how to train other8 involved in on-farm irrigation 
involvement. 

f )  To help professionals understand t h e  requirements for l i e l d  
date managetlrent procedures and how to implement them f o r  
quality control of Jato. 

g )  To prepare selected prolessinnuis tdr roles a s  projer~ 
managers, monitoring and e v a l u n  t ic.!n LI t irnproverne~~t program:;, 
and the training o t  other!i. 

3. Suggested Training Content: 

a) B a s ~ c  overview of principles of water nlanagemt:nt 

(1) Importance ot improved water m:*n;lgcmc.n t . 
* Diagnostic analysir is a syetenatlc process lnvolvlng an 
interdisciplinary team and furmere rn a careful analysls of how t h e  
system works and an rdentification of how the system can be lmproved 
to provide farmers with vater control and other productinn 
poesibilitiee. 



( 2 )  Study of the water Irlanagement development process and 
Volume I of the Monitoring and Evaluation Manual on 
Diagnoetic Analysis of Farm IrrigrjLLon  system^* before 
training program begins. 

( 3 )  Review of the Volume T I  of the above manual on 
how-to-do field methodologies. 

b) Procedures and methods of diagnostic analysis of term 
irrigation systemr studies. 

(1) Basic conceptn and principles of diagnostic analysis. 

( 2 )  Methods and uees of quick and efficient preliminary 
rcconneis~~ncc N tudies in diexnos; t iL, a n 8  1 y s  i ~ .  

( 3 )  Use of reconnaisrance information tor the design and 
testing of a prototype detailed diagnostic analysis 
field study on a live eystem. 

(4) Basic farm management and team building concepts and 
principles. 

( 5 )  Field pretesting, planning and execution of a detailed 
diagnostic analysie field study. 

(a) Site and sample farm selection methods and 
exercises. 

(b) Validity, reliability and objectivity in field 
studies. 

(c) Planning for field logistics. 

( 6 )  Principles and methods of quality data management 
control. 

( 7 )  Principles and methods of farmer involvement in field 
studies and field supervision rela~ed to data 
collection. 

( 8 )  Discipline and interdisciplinary team analysis of data 
and interpretation methods and principles. 

( 9 )  Procedures for synthesis of discipline data for 
preparation of a team report. 

*Lowdermilk, Max; Clyma, Wayne, et el, Monitor~ng - d n d  Evalua~ion 
Manual for Diagnostic Analysis of Farm Irrigation Systems Volume Z 
(Systems approach, Conccptr, and Principlee, Volumc 1 1  (HOW to do 
f ield methodologies), Water M,rna~clment S y n t   he-^ i r ,  P I  o j e r l  , C o l o r a d o  
State Unlverrity, Ft. Colline, CO. USA. 



(1) Flow Neasuremente 

( a )  C u t t h r o a t  f lume 
(b) P a r s n a l l  f lume 
( c )  C u r r e n t  m e t e r s  
( d )  O r i f i c e s  and  g a t e 8  
(el Pump d i s c h a r g e  

( 2 )  S o i l  P r o p e r t i e s  

( a )  Bulk d e n s i t y  
(b) F i e l d  c a p a c i t y  
(c) W i l t i n g  p o i n t  
( d )  Water c o n t e n t  

( 1 )  C r a v i m e t r i c  m ~ t h o d  
( 2 )  Carb ide  o ~ e t h o d  
( 3 )  l e n s i o n m e t e r  method 
( 2 )  " F t  1'' and "Touch" III i I I 

( e l  S o i l  t e x t u r e  a n d  p h y s i c a l  p r o p r r t i e s  
( f )  Measurement oi i . ~ l t i l t r e t i o n  r o t c v  o f  w a t e r  i n  R O ~  13 

(g) T e s t a  f o r  e a l i n i t y  
(h) Tes ts  f o r  c h e m i c a l  p r o p e r r i e s  of s o i l s  

( 3 )  Mapping p h y s i c a l  s y s  terns 

Deve lop ing  base maps of farm command a r e a s  
Methode of t o p o g r a p h i c a l  s u r v e y i n g  
Measurements  o f  conve rgence  c h a n n e l  c r o s s  
s e c t i o n s  and e l o p e  
Mcaeur lng  b a s i n s ,  f i e l d  s i z e s  and geometry o f  f l l t s  
Crop s u r v e y  methods  
Location and mapping of t ~ e l d  ~ n l r t s ,  s t r u c t u r e s ,  
e t c .  
Dete rmin ing  a u d  mapping land  owlrersilip a n d  c e n b r e  
p a t  t e r n r  . 
Dete rmin ing  farm f r a g m e n t a t i o n  
Basrc d r a  t t  ~ n g  t e c h n i q u e s  :~nd t l c v ~ l o p m e t ~ t  of u s e  t u l  
o v e r l a y  maps 

BEST AVAILABLE COPY 



(4) Production factors 

Crops stand and yield analysis methods 
Soil eampling procedures 
Soil fertility and capability determination 
Soil and water sallnlty determination 
Seed viability testing and germination 
Seed emergence determination 
Seed placement analyeie 
Fertilizer placement determinatiod 
Estimation methods of ylelds. 

( 5 )  Water delivery 

(a) Channel lose meaeurements 
(b) Volume and flow rate analysis 
(c)Dependability of water control analysie 
(dl Determination of water flow characterietice in 

channels and o n  tields. 
(el Water budget analysis 

(6) Water application 

(a) Field application etficiency measurements 
(b. Water advance and distribution on field analysis 

( 7 )  Water use meaeurements 

(a) Coneumptive use 
( 1) Measurement 
(2) Computation 

(b) Water etreee characteristics on plants and criteria 
for analyeia 

( 8 )  Water removal and return flow n~eusurements 

(a) Excess water removal 
(b) Soil-water content analyeie 



( 9 )  Farm management data 

( a )  Farm budgets 

(1) Short forms for partial budgets 
( 2 )  Long forme tor partial budgets 

(b) Farm decision making and risk analysis 
( c )  C n ~ t  hcnefit analysis o f  1~ftin.y wa!rr 
( d l  An~lyaie of comparitive advantage of various  crop^ 

mixes. 

) l o )  Qnest i onnaires for field surveys 

( a )  Development of questionnaires 

(1) Key informants 
( 2 )  Sample farmere 
( 3 )  Minor irrigation official8 
( 4 )  Major irrigation officials 

(b) Pretesting of questionnaires 
(c) Sampling techniques 
(dl Administering questionnaires 
( e l  Interview techniques 
(f) Validity, reliability and objectivity methods  
( g )  Use of unobtrusive measures such as observat~ons 
( h )  Precod i n g  quest ionnai re 
(1) Criteria for selection and methods of kcy 

informants and panels oi  termers 
( j )  Yrocc?dures lor bi~ild~rlg c-r~rdlbil~~y v~tlr forruers 

alld liow to usetully irrvolve them i n  d i a g n o t i t ~ c  
analysis. 

(11) Darn management and analysis 

( a )  Mettrods of ntatrstical analysis and d e h i g n  for 
arlalysis 

( b )  Dcvcloping useful. d a t a  summary fonns 
(c) Procedures for data managellrent troro the t i e l d  to 

coding and analysis of d a t a  
( d )  Dnta analyais 

( I  Hand calculutor:; 
(2) Computers 

( e )  S a ~ n p l  i n q  f rtimes, procedures and problems 



(12) Survey adminietration and analysis 

(a) Proceduree and concept8 tor mapping of soc~al 
systems 

( b )  Selection o t  key informtl~its arid sample tarmu 
(c) Proceduree tor drveloplng credibility w ~ t h  farmer 

clients and  irrigation authorltlcs 
( d l  Uses of field diaries 
( e )  Dejure vereus defacto analysis of water laws and 

system operation code8 
( f )  Method8 for conflict a n d  power/influcnce analysis 

of tarmera on command areae 

(d) Applied re~earch skills for search for solutions of priority 
problems identified in diagnostic analysie field etudiee 

(1)  Land leveling 

(a) Determination of field levels 
(b) Calculation of cut and fill and volume calculations 

of soil 
(c) Equipment use and maintenance 
( d )  System deeign for more efficient irrigation 

prac ticee 
(e) Evaluation methods 

(2) Crop triale and testing 

( a )  Experimental plot deeign methods 
(b) Statistical methods 
(c) Design of fertility, moisturt>, irrigation method 

triale 
( d )  Monitoring/evaluation 

( 3 )  Farm layout and channel deaign 

(a) Channel design including c r u s e  sections, elope and 
length 

(b) Structures including turnouts, junctions and drops 
(c) Field and farm layout for improved irrigation and 

labour e if iciency 
(d) Regular monitoring methods 



( 4 )  Improved  i r r i g a t i o n  method  d e s i g n  f o r  v a r i o u s  f a m  a n d  
c r o p  c o n d i t i o n s  

( a )  Basin 
( b )  B o r d e r  
( c )  F u r r o w s  
( d l  O t h e r  

4 .  T r a i n i n g  O b j e c t i v e s  

( E a c h  c o n c e p t ,  e k i l l  o r  new a t t i t u d e  t o  be  t a u g h t  s h o u l d  b e  
c l e a r l y  a n d  s p e c i f i c a l l y  s t a t e d  i n  u b e h a v i o r i a l  o b j e c t i v e  i n  t e r m s  
o f  t h e  l e a r n e r .  ) 

Examples  

a )  To a c q u i r e  t h e  a k i l l e  required t o  i n s t a l l  a c u t t h r o n t  f 1 1 1 m e  
c o r r e c t l y  

b )  To d e v e l o p  n b a ~ e  map of a  f a r m  c o n v e y a n c e  s y s t e l n  
c )  To t a k e  a s o i l  m o i s t u r e  s a m p l e  and  d e t e r m i n e  w a t e r  c o n t e n t  

by t h e  g r a v i m e t r i c  method 
d )  ( R e a d e r  a d d  own o b j e c t i v e s )  

5. Method8 o f  T r a i n i n g  

F i e l d  method e x e r c i s e s  a n d  d e r n o n s t r a t l o n s  
L e a r .  by d o i n g  i n  t h e  f i e l d  
P a n e l  and g r o u p  d i s c u s s i o n s  
F i l m s  a n d  s l i d e s  
R e c o n n a i s s a n c e  f i e l d  t o u r s  
R o l e  p l a y i n g  
Caee s t u d i e ~  
L e c t u r e  

( N o t e  t h a t  t h e  l e c t u r e  method is g i v e n  l a s t  p r l o r i ~ y  a n d  the 
l e a r n - b y - d o i n g - i n - t h e - f i e l d  i s  g i v e n  t o p  p r i o r i t y . )  

6. I n p u t - T y p e  T r a i n e e s : *  

( a )  S e n i o r  i r r i g a t i o n  p e r s o n n e l  i n c l u d i n g  rnanagers  o f  p r o j e c t s ,  
e x e c u t i v e  and d e p u t y  engineers, d e p u t y  directors of 
A g r i c u l t u r e ,  Economics  a n d  E x t e n s i o n .  

( b )  T e c h n i c a l  f i e l d  s t a f f  
( c )  F i e l d  s u p e r v i s o r s  o t  t e c h n i c a l  s t a f f  
( d )  T r a i n e r s  
( e l  R e s e a r c h e r s  
( f )  G a i n  a d v a n c e  i n f o r m a t i o n  n n  i l l 1  p a r t i c i p t a r i c s  r e l a t e d  t o :  



(1) Age 
( 2 )  Rank 
( 3 )  Degrees obtained 
( 4 )  Previous field experience 
( 5 )  Expectations 
( 6 )  Specific present job assignment information and 

information about tuture job expectations. 

7. Entry Test: 

(a) Document and keep visible on o wall throughout the training 
course, expectations of the profeesionals as related to the 
training program. 

(b) Entry assessment of all participants related to: 

(1) Basic underatanding of their own discipline skills 
( 2 )  Prior understanding of basic concepts of course 
( 3 )  Understanding of water management as o concept and its 

d imena ions. 
(4) Basic profeesional attitudes about work and 

relationships with farmers. 

(Tests for professionals are often perceived as 
intimidating. Therefore, each trainer must utilize, with 
skill, methods to make the assessments needed. This can be 
successfully done by each trainer and by the team of 
trainers using methods which are not threatening.). Utilize 
assessment as a type of benchmark to use for purposes of 
altering course to meet specific n e e d s  and for the final 
evaluation of the training. Use the professional 
attitudinal assessment method to tap b a s i c  attitudes which 
are essential for eftttctive field work rxperience. 

* Experience indicates that at a given training workshops for 
professional development in water management it is more 
efficient In staff time to focus on a single type group to 
assure that training is targeted to their needs and the 
particular jobs for which they are to be responsible. 



8. T r a i n i n g  Sys tern: 

a )  I n s t r u c t o r s :  Type,  number, t a e k s ,  how long  ( s p e c i f y ) .  
b )  S u b j e c t  matter: Work o u t  i n  g e n e r a l  b locked  s e c t i o n s  i n  a  

r aquence  which b u i l d s  on where t h e  t r a i n e r s  a r e  and what  
t h e y  a r e  t o  l e a r n .  

c )  Equipment,  f a c i l i t i e s ,  a i d e  r e q u i r e d  (draw up comple te  l i s t  
from chak  r e q u i r e d  t o  t r a n s p o r t a t i o n  needa t o  e a t i n g  and 
s l e e p i n g  facilities.) 

d )  T i m  frame: (See  I n d i c a t i v e  Time Frame on  s c h e d u l e  i n  Annex 
I)  Decide o n  t h e  b l o c k s  of t i m e ,  t h e  d i v i s i o n  o f  t i m e  
between ma jo r  a e c t i o n e ,  t ime  t o  be  s p e n t  i n  c l a e o ,  f i e l d  on 
t o u r  and even  t h e  time t o  be u t i l i z e d  f o r  e o c i a l  and 
r e c r e a t i o n a l  a c t i v i t i e s .  Remember, a d u l t  p r o f e o e i o n a l s  want 
t o  know where t h e y  a r e  g o i n g  a n d  w h a t  t h e y  a r e  e x p e c t e d  t o  
l e a r n .  The o n l y  way t o  m o t i v a t e  8 d u l t a  is t o  base  t h e  
t r a i n i n g  on t h e i r  needs and t o  b u i l d  on t h e i r  i n t e r e s t s .  

e)  Cons ide r  a 1 1  budget  needs  and d e v e l o p  budge t8  a l l o w i n g  f o r  
c o s t  o v e r r u n s .  

f )  Derrgn s i m p l e  and q u i c k  c o n t i n u o u e  c v a l u a r i o n  mechanisms 
i n t o  t h e  c o u r e e  f o r  immediate f eedback  f o r  improving 
t r a i n i n g  and mee t ing  a p e c i f i c  neede:  

( 1 )  S e l f  e v a l u a t i o n  of  t r a i n e r s  on a  weekly o r  b iweek ly  
b a s i s .  

( 2 )  Group e v a l u a t i o n  t w i c e  d u r i n g  t h e  t r a i n i n g  programs - 
i.e., midway t h r o u g h  program and t h e  end o f  t h e  program. 

(3) E v a l u a t i o n  o f  e p e c i f i c  e k i l l s  per formed i n  t h e  t i e l d  on  
a s k i l l - b y - s k i l l  b a e i e .  Con t inue  t o  t r a i n  f o r  t h a t  
s k i l l  u n t i l  e ach  ha8  m a s t e r e d  i t  and c a n  e f f e c t i v e l y  
t e a c h  a n o t h e r  t h e  same e k i l l .  



. . 
Annex V 1  

PROFESSIONAL DEVELOPllENT NEEDS 
POX IRRIGATION M N A G W E N T :  LESSONS FROM AID EXPERIENCES 

BY 
Wax K. Lowdewilk* 

"The quality of human agantr ir underrated. Population quality 
and knowledge matter. A good number of low-income countriee 
have a positive record in improving population quality and in 
acquiring ureful knowledge. There achievement8 imply favorable 
economic proopecte provided they are not dissipated by politics 
and government policier that dircriminate againrt agriculture. 
Aa Alfred Marehall wrote, 'Knowledge is the most powerful engine 
of production; it enables us to eubdue nature and satisfy our 
wantr." 

(Theodore W. Shultz, 1981, pp. 16-17.) 

Introduction 

One of the most challenging aspects ot irrigation development 
today is that of improving both the quality and quantity of the human 
capital involved. We have always known that irrigated agriculture 
requires much larger capital inputc than other forms of agriculture. 
To make that capital cost effective, we are just learning that good 
irrigation projectr require large inputr of quality human resourcee. 
If we agree with Dr. Theodore Shultr that 

"The moat important economic resource in the  world consist8 of 
the acquired abilities of people -- their education, skills, and 
health. (Shultz, 1981, preface) 

then we muat organize eoma of the conventional priorities of 
irrigation development. If human capital is indeed more important 
than simply more financial capital for larger schemes, more hardware, 
including dams and canals, and even more cropland irrigated, what 
does thir mean to our deliberations here? What role should 
investment8 in human capital and institutional development play 

* (The vieve expreored in this paper are those ot the author). 
Presented at Expert Conrultation on Training and Water Management, 
Food and Agricultural Organization of the United Nations. Senior 
Water Management Advieor, Aeia Bureau, Technical Resources Off ice, 
Divieion of Agriculture and Rural Development, Agency for 
International Development, Washington D.C. 



in the water management revolution of the 198091 My organization, 
the Agency for International Development'e policy is to focus more 
on the development of human reoourcee and institutional capabilities 
in the 1980s. (USAID, May 1982, p. 2.) We have found in our 
studier in several countriee that the major problems of Irrigation 
Systemr are not eo much technical, but are more in the areas of 
institutional and human problems. 

The purpoee of this paper ie to share some of AID'S experiences 
with host countries in training programs related to irrigation 
management. Some of t h ~  baeic lessons learned in AID'S current 
strategies are highlighted. It is hoped that some of these lessons, 
combined with your experiences, will result in mutual exchanges and 
useful reconrmcndatione. 

Please note that tvo terms are used deliberately in this 
paper. Professional development ie often used instead of training 
becauee it ir more appropriate for adults who are professionals. It  
is also less intimidating. Most of all the term expresses 
continuous learning by a11 persons involved at each level of complex 
irrigation systemo, trom the policy makers to the tarmere. Would 
that we would relate to farmers more as adult profeesionals? Also, 
would that ve would begin to tocue more on farmer training needs? 
Farmers vho manage complex farm systems need continual upgrading in 
their levels of information, knowledge, and skills as well as other 
actorr involved in eeveral organizations dealing ;with irrigated 
farming. 

Irrigation management ie used, from time to time, to include 
the terms ''water management", "irrigation water management", and 
"on-farm water management". This is simply to remind us that our 
concern is vith every level of the irrigation syatem and that we 
need to incorporate all the relevant dieciplines and professions 
required to design and operate syateme for increased agricultural 
production. Irrigation management also includes our concern for all 
inputr and rervicer complementary to water for increased crop 
production. A broad term ir sometimee needed becauee, as a 
colleague har recently stated, "No one seems to be observing, 
analyzing, keeping track of, thinking or worrying about the 
irrigation ryrtem as a whole". (Corey, 1982.) Perhaps it's because 
we do not yet know how to do this. This problem indicates a real 
need for the team approach required for training and action programs. 



A. Rationale for 1ncrta.red Concern for Prokeeeional Development 
_Related to Irrigation in the 19808 

There appear to be four major interrelated factore creating 
interert in both expanding and improving the human capital component 
of irrigation. 

1. As irrigation development has bec.oqe absolutely essential to 
solving the world food problem, the criteria for eucceesful 
irrigation erojectr have become more exacting. 

To meet these nev criteria will require more and better 
pereoanel in the derign, implementation, operation, utilization, and 
maintenance of irrigation syetems. No longer will donor agencies, 
planning colppirsionr, politicians, or farmers view euccess simply in 
term8 of reeervoir size, kilometer8 of canalr, potential command 
area, or even actual area irrigated. Now attention is being directed 
to yield8 per unit of land. One day, a8 costs continue to 
accelerate, ruccees will be evaluated in terms of crop yields per 
unit of water. As we move closer to the productive farm end of the 
system, ve realize the need for much more non-enginerring expertise. 
Agronomiste, exteneion workers, farm management or water 
resources-oriented economiste, and other social sciences, are 
required. Baaic engineering is not the fundamental problem, although 
design methods and standards can be improved both above and below the 
outlet. The real need is for cadre8 of profeesionale who understand 
the system in relation to the agricultural production process. One 
of the most essential areas of training to complement basic 
profeesional training 18 that of teamwork and how to work well with 
farmers. Irrigation development is not only an engine for rural 
development but i t  ha8 become as complex as the rural development 
process iteelf. Wiener, for example (1976, p. 2 5 )  states that 
irrigation investaiente ehould be made on the basis ot how they 
enhance rural development in terms of increaaed production, 
employment genera~ion and higher levels or rural w e l f a r e .  To begin 
to meet the new criteria for auccenaful irrigation projects, such as 
increaaed water control, productivity, equity, conservation, farmer 
involvement, and project cost effectivenese, requires much greater 
expertise in both quantity and quality than in the past. Some 
scholars estimate two and three time8 the current levels of manpover 
are needed to operate and maintain most gravity systems when 
coneiderations are made for both above and below the command level 
out let. 



2. Investment8 for new irrigation projects are so large that 
there ir r problem of mobilizing adequate skilled managers and other 
human resourcer. 

Worldwide investmentr for irrigation for the 1980s may range 
from $100 to $150 billion, depending on what and whose assumptions 
are used. It ie likely that 75 percent of this total will be 
utilized for new eyeteme. For example, a recent report indicates 
that India will invest $2.5 to $3 billion per year between 1980 and 
1985 (Sixth Plan) of which 90 percent will be used for new projects 
(TAC Report, 1981, p. 12). In some countries with large investments 
in new and exieting projects there i e  keen competition between large 
irrigation authoritiee (ouch a8 WAPDA* in Pakistan and Mahawali in 
Sri Lanka) and agricultural departments involved i l l  water 
management. Then of course, the Middle Eaet oil rich countries are 
riphoning off irrigation-related expertise. For example, in 
Pakistan and Sri Lanka, this ir a most critical problem. A few 
years ago in Pakietan, sn agricultural engineer could hardly f ~ n d  a 
job. Today universitiee are unable to meet the demand for 
agricultural engineers. 

In many countries there ie a shortage of staff tor both new and 
old projecte. At one Pakistan univereity in 1975 only about 20 
agricultural engineers were enrolled but by 1981 120 or more were 
enrolled with inadequate teaching staff! Operation and maintenance 
programs often suffer due to the lack of budgets and adequate 
staff. In fev low-income nation8 are there any trained staff 
working directly with farmere on a regular basis to improve water 
use through better irrigation practices. How do we begin to reverse 
thia trend? Firot, we need to know the magnitude of the problem in 
each country. 

Presently there is little data in any country which even 
suggeete what the magnitude ot the training t a n k  might be. Except 
on a project-by-project baeie, it La almoet anyone's guese how many, 
of what level, and what type of personnel need t r a i n i n g .  One 
estimate for 36 countries for the period 1975 to 1990 indicateb that 
a total of 62,646 persons need to be trained for new projects. T h ~ s  
include8 6,187 profeesionals, 30,983 techniclanu, and 25,476 
extension workera that are needed, at a total cost of about $284 
million. ( O W ,  e t  el., 1979, pp. 63-64). We (lo not know, however, 
if this estimate is high or low. I note from this study that eight 
Asian countries could use 86 percent of these trdined persons. The 



s tudy  a l s o  rhovr t h a t  I nd i a ,  a l o n e ,  could uee 69 percen t  of t he  
t o t a l  f o r  i t r  g i g a n t i c  program, but t h i e  i s  l i k e l y  a  conse rva t i ve  
e s t ima t e .  Another e r t i m a t e  f o r  I n d i a ,  baeed on t h e  manpower needs 
f o r  u n i t s  of f i v e  m i l l i o n  h e c t a r e e ,  i e  almost 140,000 t r a i n e d  
peroone by 1985. (Venkateean, 1980, p. 14) .  

The S i r  Char le r  P e r e i r a  Team Beport t o  t he  Technical  Advisory 
Cornrnittee of the  Coneulat ive  Group on I n t e r n a t i o n a l  A g r i c u l t u r a l  
Research e r t ime t ed  t h e  need t o r  2 ,000 t o  3,000 i r r i g a t i o n  and 
a g r i c u l t u r a l  f i e l d  o c i e n t i r t r  f o r  each of t he  g r e a t  a l l u v i a l  p l h i n s  
per  year .  (TAC Report ,  1979, p. 10 . )  Though a  u se fu l  r e p o r t  i n  
eome r e r p e c t r ,  i t  t e l l s  ur  l i t t l e  about t h e  s p e c i f i c  t r a i n i n g  neede 
of p r o f e r r i o n a l e  o t h e r  than eng inee r s  and agronomists .  

In t he  f i e l d  of p r o f e e r i o n a l  development t o r  i r r i g a t i o n  
management, one o f  t h e  p r i o r i t y  neede i e  t o  develop t he  means t o  
a s s i a t  c o u n t r i e e  t o  conduct in-depth aseeesmente o f  t r a i n i n g  i n  
termr of t ype ,  l e v e l s ,  q u a n t i t y ,  and q u a l i t y  o t  manpower needed t o  
t he  year  2000. Leaderr i n  a t  l e a s t  t h r e e  Asian c o u n t r i e s  have 
e t a t e d  t h a t  a  primary need i s  t o  have an o b j e c t i v e  manpower 
inven tory  based on t h e  new i r r i g a t i o n  management approach. Un t i l  we 
have more d a t a ,  we a r e  unable  t o  make r a t i o n a l  d e c i s i o n s  on 
a l l o c a t i o n s  of funds f o r  t r a i n i n g .  What evidence we do have about 
a l l o c a t i o n s  o f  funde f o r  t r a i n i n g  i s  no t  t oo  encouraging.  For 
example, i n  a  r e cen t  a n a l y s i s  of 63 i r r i g a t i o n  p r o j e c t e  by an A I D  
c o n t r a c t o r ,  i t  war found t h a t  on ly  t h r e e  p r o j e c t e  gave a s t r o n g  
focus  t o  t r a i n i n g .  Of  t h e  t o t a l  budget f o r  t h e s e  6 3  p r o j e c t s ,  only  
about one percen t  was a l l o c a t e d  f o r  t h e  t r a i n i n g  o i  both s t a f f  and 
farmerr  (WMSP, 1982, p. 4 ) .  Data from the  63 p r o j e c t s ,  o f  which 
about 80 pe r cen t  were begun i n  t h e  19708, auggeet t h a t  so f tware  
inveetmentr i n  i r r i g a t i o n  development a r e  lagging.  E x p e r ~ e n c e  
i n d i c a t e s  t h a t  when money i e  t i g h t  and time i s  s h o r t ,  t r a i n i n g  i s  
o f t e n  r e l e g a t e d  t o  a  marg ina l  p l ace ,  The A I D  s tudy a l s o  ehows t h a t  
f o r  t h e  63 p r o j e c t 8  t he  average expendi tu re  f o r  t r a i n i n g  s t a f f  and 
farmers p l u s  e x t e n s i o n  s e r v i c e s  was about $ 2 5  per  hec t a r e .  This  i s  
t o  be compared t o  t h e  high c o s t  of  new and r e h a b i l i t a t e d  p r o j e c t  
c o s t s  pe r  h e c t a r e .  Though we have l i t t l e  hard d a t a  on t r a i n i n g  
needs ,  l e t  ue remember Wiener'e (1976, p .  2 2 )  s t a tement  t h a t  

" I r r i g a t i o n  no t  on ly  r e q u i r e s  much l a r g e r  c a p i t a l  i n p u t s  than 
o t h e r  a g r i c u l t u r a l  methods bu t  a l s o  t he  h e a v i e s t  i n p u t s  i n  
t r a i n e d  and exper ienced human r e sou rce s .  W i t h  few excep t i ons ,  
t h e  most c r i t i c a l  s c a r c e  resource6  i n  t he  low lncome n a t i o n s  
a r e  management t a l e n t  o r  p ro f ee s iona l  and sub-profess iona l  
manpower". 



3. A major reason for improved profeseional development is the 
low level of performance of irrigation aystems. 

Time will not permit a review of the deficiencies documented in  
hundreds of etudiea and many conference report8 over the last ten 
years. The state of t h e  err in irrigation field studies has 
advanced greatly. With few exceptions in Asia, theee studies using 
performance criteria of water control, irrigation efficiencies, crop 
yielde, 8tability of the environment, equity, and cost 
effectivenese, ehow that irrigation Bystems fall far short of 
potential. They always fall short of design expectation8 and the 
norm is for deeigners to blame another profeseional group or farmere 
for poor eysLem performance. Donor agencies and hort country 
planners are very concerned about the poor performance of present 
Byateme. With new projects often taking 20 to 30 years to complete 
at costs ar high as $200 million for 100,000 hectares, there is the 
viev among rome that neu systems not be built until we learn how to 
make existing systems more productive (See Wiener, 1976). In 
several countries the cost of newly equipped irrigated areas ia over 
$4000/hectare with major improvements running from $1000 to $1500 
per hectare. (ORAM, et al., 1979. p. 5 9 ) .  If we could improve 
existing eyrtems perhape we could learn much to improve new eyetem 
design (Smerdon, 1980). 

4. The new irrigation management approach, which involve8 
profeesionals from several disciplines usi.ng systems approaches, 
will require improved quality and quantity of expertise. 

There new approachee have much in common. They focus on 
eyatems, diagnostic analyeis ueing interdisciplinary teams; action 
reeearch on live eystems, monitoring and evaluation, farmer 
involvement, on-farm improvements and other key principles. Let me 
suggest that the taeks implied by this new emphasis create a great 
demand for new types of training and radical modifications in 
existing trair~ing approaches from universities to in-service 
programs in many countries. To date there are few places where this 
type of training ie available. The need for new cadre8 and new 
approachee is great. 

For example, in erne countries there are plans and discussions 
about creating cadres of water distribution specialists, water 
utilization exteniiion staff, and interdisciplinary plannlng and 
monitoring units. In Sri Lanka and the Philippines there are new 
cadres of irrigation organizers used to organize farmer8 for 
collective action end water uaer groups. Suggeetione have also 



been made for diagnortic analyris teamr for project appraisal; 
problem identification and development of solutions; regular system 
monitoring; and evaluation of projects. A major question being 
asked in many countriee is: Where can the trainers be trained for 
both old and new arear of need? Selected institutions in some of 
the high income nations may play an initial role. But for the long 
term, local in-country capacity should be developed. Today there 
are tew placer where adequate interdisciplinary hands-on training 
and field experiences are posaible for irrigation and agricultural 
professionals. There are some good discipline coursee for 
engineers, agriculturalirtr, and perhaps economists, but few where 
one can gain experience actually diagnoeing eyeteme using a team 
approach. Now that a role ir emerging for social and behavioral 
ecientists, management rcientists, water law, and other expertise, 
where will they be trained? Many rtudier in India and Pakistan 
indicate that the main performance problems are often human, social, 
or organizational. It ia intererting, however, that in these 
countries there are few or virtually n o  social ecientiete excepting 
economirtr involved full-time in irrigation development. A foremost 
quertion ir how to get univerritier anywhere to begin to focue o n  
some crosr discipline courses and gain an understanding and 
appreciation of the roles of other disciplines. It is the feeling 
of some of us that a major problem blocking progress is the rigid 
casteism of various professional groups. 

Aleo in the dynamic field of irrigation management, there are 
new specialized skill8 related to design, management, and research 
for which intensive training ir needed. Some of these include river 
basin modeling, flood warning eysteme, ground-water simulation 
modeling, information systems for canal water allocation and other 
areas where computer roftware is making rapid advances. We should 
also include special rocial science areas of training. Some of 
there are water law, envirorurental impact, farmer involvement, 
training technologier, etc. 

B. Basic Leesons Learned qbout Profeeeional Development Related to 
Irrigation from Selected AID Experiences 

Ae ve conrider new etrategiea for professional development, one 
useful approach is to examine what we have learned over the past few 
yeare. AID'r strategy for irrigation trarning has gradually evolved 
to a point that we now have a more clear policy and a program which 
highlights human resource development. One study show8 that in the 
19700, AID'r investment8 for training in 16 irrigation projects 



amounted t o  abou t  f o u r  p e r c e n t  o f  t o t a l  inves tments  f o r  
i r r i g a t i o n  a 8  compared t o  l e s e  than  one p e r c e n t  of t h e  t o t a l  
budget f o r  24 World Bank p r o j e c t s .  I n  t h e  19806, we f e e l  t h a t  
t h i e  shou ld  be i n c r e a s e d  bu t  due t o  l ack  of r e l i a b l e  d a t a  we 
d o n ' t  know how much (See  Table 1 i n  ~ n n e x )  . 

The purpose of t h i s  review i e  t o  examine key e x p e r i e n c e s  
and d i s t i l l  major l e s e o n r  l ea rned .  An a t t e m p t  i s  made t o  
examine both  succeeees  and f a i l u r e e ,  remembering t h a t  i n  
t r a i n i n g ,  a e  i n  l i f e ,  we a l o o  l e a r n  much from o u r  f a i l u r e s .  

1. The Near Eaet  and South Asia I r r i g a t i o n  P r a c t i c e  
Seminars,  1956-1670 

Beginning i n  1956, A I D ,  w i th  h o s t  c o u n t r i e s  i n  t h e  Near 
E a s t  and South Asia r e g i o n s  s t aged  e i g h t  m j o r  seminar r .  The 
s t a t e d  purpose was t o  c r e a t e  i n t e r e s t  and b e t t e r  underetarrding 
of  t h e  s u b j e c t  of w a t e r  management w i t h  a  focus  on wa te r  use .  
The 1973 e v a l u a t i o n  r e p o r t  e t e t e r :  

"The b a e i c  o b j e c t i v e  of t h e  seminar  s e r i e s  remained t h e  
same throughout  t h e  p e r i o d  of i t s  a c t i v i t y .  The very  
s e r i o u s  problem8 of  i n e f f e c t i v e n e s s  of  c a p i t a l  inves tment  
and poor water  uee p r a c t i c e  s t . i l l  e x i s t .  Poor wa te r  u s e  i s  
not  r e ~ t r i c t e d  t o  new c a p i t a l  i n t e n r i v e  p r o j e c t s ,  bu t  
occure  p e r v a s i v e l y  on o l d  and new p r o j e c t s  whether 
t r a d i t i o n a l  o r  modern". ( P e t e r s o n ,  1973).  

The key a c t o r s  i n  t h e e e  eeffi inars were h o s t  coun t ry  
o f f i c i a l s  who preoented papere ,  conducted f i e l d  t r i p e ,  and h e l d  
d i s c u e r i o n s  on wide-ranging a u b j e c t e  euch a s  d e s i g n  o t  major and 
minor s y s t e m r ,  c o n j u n c t i v e  u s e ,  wa te r  logg ing ,  and s a l i n i t y ,  
i r r i g a t i o n  p r a c t i c e s ,  water  law, and farmer  involvement.  An 
e f f o r t  wee made t o  g i v e  each eeminar a s  much p o l i t i c a l  s t a t u s  a s  
p o s s i b l e .  T ~ L  average  eeminar a t t e n d a n c e  vaa about  45 and a  
t o t a l  of 376 non-U.S. p a r t i c i p a n t s  t a k i n g  p a r t  i n  t h e  e i g h t  
eeminars.  Each seminar  i s s u e d  a  s e t  o f  recommendations which 
formed p a r t  of  t h e  proceedings .  

The 1973 e v a l u a t i o n  r e p o r t  e u g g e r t e  some of t h e  s t r e n g t h s  
and weakneseer of  t h e e e  seminars  which were f o r e r u n n e r s  t o  
c o u n t l e e s  o t h e r  seminar8 by FA0 and o t h e r e  on i r r i g a t i o n  wa te r  
management ( P e t e r s o n ,  1973). 

In  terms of c o n t r i b u t i o n s ,  i t  wae found t h a t  f o r  some 
p o l i c y  makers and s e n i o r  o f f i c i a l s ,  t h e r e  waH on i n c r e a s e  i n  
awareness and unders tand ing  of on-farm water- u s e ,  d r a i n a g e  



problems, role of farmers, technology transfer, and the need for 
agriculturaliete and engineers to begin to work together. Several 
participants reported in 1973 that the seminars had contributed 
ideas that reeultad in new planning procedures, improved 
coordination between irrigation and agriculture, more focus on land 
development, water user problems, and more emphasis on legislative 
changee needed. 

The major lerson learned, which ha8 relevance for professional 
development, ie that for limited purposee, such as creating 
awareness and understanding, exposure to new ideas, providing 
participant8 opportunities for involvement, and developing group 
consciouenere, seminars are useful. Evidently such working seminars 
are useful for policy level officials and knowledge transfer. 

Stated weaknesses of the irrigation seminars include: Country 
report8 often did not get st real iesues; a lack of follow-up to the 
seminarr; and the predominance of civil engineers. It is evident 
that such seminar8 are not efficient means to help participants 
internalize 'earning or to change behavior significantly. (Lynton 
and Pareck, 1978, pp. 143). 

Neverthelesr, there are two key areas where similar seminars 
are needed today. First, there is a need to help policy makers and 
senior officials become more aware of the new concepts and 
requisites for improved irrigation management projects. Sometimes 
ve overlook this audience and focue our attention and training on 
middle or lower level personnel. Recently in two professional 
development workshope 86 percent of the participants reported that 
water management training would be of little use to them until their 
leaders understood its importance and allowed them to utilize their 
new knowledge and skills. They expressed the need for special 
orientation of policy makere and other leaders. Recently we have 
experimented with using specially prepared video presentations for 
busy policy makers in four Aeian countries. These mini-workshops 
seem to have a great potentiual. One of AID'e projects is designing 
some mini-courser and presentations for this crucial audience which 
is often overlooked. Secondly, well structured and focused 
workshops are needed for water management technology and knowledge 
transfer. As was stated at the International Symposium on Arid Land 
Irrigation, Alexandria, Egypt, 1976, the most glaring need is for 
better means to transfer scientific knowledge. (Worthington, 1977, 
p. 67). Much ie being learned about irrigation management but, to 
date, there has been little systematic effort to disseminate this 
information to those who vill use it. 



There a r e  a number of  i n f o r m a t i o n  s e r v i c e s  and network 
n e w s l e t t e r s  a v a i l a b l e  b u t ,  a e  t h e  TAC Report  (1982,  p. 28) s t a t e s ,  
f o r  i r r i g a t i o n  management we need a eyetem t h a t  is  more 
i n t e r d i s c i p l i r l a r y  and i n t e r n a t i o n a l ,  more concerned w i t h  management 
i s s u e s ,  more focused on deve lop ing  c o u n t r y  needs ,  more l i n k e d  t o  
a c t i o n  r e s e a r c h ,  and which would have g r e a t e r  coverage.  Our 
e x p e r i e n c e  hae been t h a t  under c u r r e n t  sys tems i t  i s  o n l y  a  few t o p  
people  who r e c e i v e  t e c h n i c a l  m a t e r i a l s .  Could t h e r e  be a  c l e a r i n g  
house f o r  u e e f u l  low c o s t  i n f o r m a t i o n  f o r  p r o f e s s i o n a l s  invo lved  i n  
o p e r a t i o n s  and p r o j e c t  development? O f t e n  i r r i g a t i o n  p r o t e s s i o n a l s  
know more about  i r r i g a t i o n  developmente i n  t h e  Western United S t a t e s  
than  abou t  developments a c r o s s  t h e i r  own b o r d e r s .  I n  t h e  Asian 
r e g i o n ,  t h e r e  a r e  many l a r e o n 8  be ing  l e a r n e d  and t e c h n o l o g i e s  b e i n g  
developed which a r e  no t  be ing  t r a n s f e r r e d  p r o p e r l y .  FA0 c o n t ~ n u e s  
t o  p l a y  a  key r o l e  i n  t h i s  a r e a  o f  knowledge t r a n s f e r ,  but  t h a t  r o l e  
could  and should  be expanded. 

The Pakis-tell On-Farm We t e r  Management P r o j e c t  o 

A I D ' S  f i r s t  major p r o j e c t  wi th  a  focus  on wa te r  management was 
i n i t i a t e d  by a  c o n t r a c t  wi th  Colorado S t a t e  U n i v e r s i t y  i n  1968. 
Th i s  wae t h e  f o r e r u n n e r  of  o t h e r  P a k i s t a n  p r o j e c t s  i n  which t h e  
USAID Miss ion i s  now invo lved .  Much h a s  been w r i t t e n  about  t h i s  
long-term i n n o v a t i v e  p r o j e c t  which has helped P a k i s t a n  deve lop  a 
n a t i o n a l  program. 

The b a s i c  l e s s o n s  l ea rned  about  t r a i n ~ r l g  ~ n c l u d e  s e v e r a l  
p r i n c i p l e s  and e e v e r a l  tough i s s u e s  which s t i l l  a r e  not  r e s o l v e d .  
Aleo,  a  major concep tua l  framework evolved i n  P . ~ k i s t a n  which i s  now 
used a s  a  t o o l  f o r  t h e  d e s i g n  of t r a i n i n g  a c t i v i t i e s  and i r r i g a t i o n  
p r o j e c t s .  

a .  T r a i n i n g  P r i n c i p l e s  

The f i r s t  p r i n c i p l e  i s  t h a t  t o  develop e f t e c t i v e  t r a i n i n g  
programs r e q u i r e s  c a r e f u l  a n a l y s i s  and much t ime. This  i e  
e s p e c i a l l y  t r u e  i n  c o u n t r i e s  where t he  i r r i g a t i o n  management f o c u s  
i s  new. P r i o r  t o  t h e  i n i t i a t i o n  of any formel t r a i n i n g  program i n  
P a k i s t a n ,  d i a g n o s t i c  a n a l y s i s  s t u d i e s  were made of t h e  i r r i g a t i o n  
system and exper iments  were developed t o  f i n d  u ~ e f u l  s o l u t i o n s  t o  
p r i o r i t i z e d  problems. Before i n i t i a t i n g  any t r a i n i n g  a c t i v i t y ,  one 
should  f i r e t  anewer t h e  q u e s t i o n  a s  t o  why t r a i n i n g  i s  needed. Is 
i t  t o  p rov ide  more p r o d u c t i v e  work, b e t t e r  t ie rvices  t o  f a r m e r s ,  
b e t t e r  job performance,  t o  eave t ime and money, o r  what? The 
P a k i s t a n  e x p e r i e n c e  provided t ime t o  ana lyze  t h e  t r a i n i n g  needs t o r  
t h a t  p a r t i c u l a r  c o n t e x t .  P r i o r  t o  any formal  program, hundreds  of 
p r o f e s s i o n a l 8  p a r t i c i p a t e d  i n  on- the- job t r a i n i n g  i n  t h e  f l e l d  



with expatriate and Pakirtani professionals. This helped determine 
training needs ae we analyzed problems, standards of field 
performance, organizational needs, new roles and activities, and 
equipment needs. Other method8 ueed with our Pakistani colleaguee 
were brainrtorming eerrionr, diecussione, informal talks, 
observations, and surveyr. 

Profe8rional trainerr suggest that one ot the weakeat linke in 
the total training procesr ie that first tark of defining the 
training program. (Lynton and Pareck, 1981, p. 5 .  and Cralg, 1967, 
pp. 16-21). Everywhere we need to place more emphasis on the 
problem of program definition. We have all seen eome training 
program8 begun without careful analysis and definition of the 
program. Th.s is a definite danger when training becomes a fad. 

A second principle ie the crucial importance ot inatitutional 
commitment neceeeary for a eucceesful training program. We all seem 
to acknowledge this principal mentally but not always in practice. 
In Pakiatan training war not initiated until various organizations 
needed more and new type8 of expertise. In other words, a demand 
created poetione for trained people. For example, as the Water and 
Power Development Authority became more involved in research and 
demonatrations related to water management, new positions were 
created for agricultural engineera, agronomists, rural sociologists, 
economiets, and extension workers. Likewise, rn the integrated 
rural development program, a demand was created for many new water 
management poeitions. 

Institutional commitment ie needed becauee without incentives 
for training and the promise of a future for professionals much 
training ie a waste. Examples of lack of commitment is where 
participants are sent to a training program who nrr within a month 
of retirement. Ln another case some ot the training ataff appointed 
to an Institute were either  reject^ or ready for retirement. It is 
not uncommon for ataff to be sent to training as either a puniehmerit 
or as a vacation without any expectation to utilize their new akills 
in an on-going program. 

Inetitutional commitment has to do with proper selection of 
participante, by the organization which employs them to meet needs 
of the organization, and involvement in the post training evaluation 
on the job by the organization which needed the training. Dr. 
Pareek, a training expert of the Indian Institute of Management, 
says that the focus of training needs is on a person on-the-job in 



the organization. The difference eought from training is what the 
people learn that they now apply on the job. (Lynton and Pareck, 
1981, p. 15). 

Another innovation of the Pakietan program was the way 
potential leaders were selected for overseas graduate work and 
returned to guaranteed positions in the water management program. 
Candidate8 for this training were selected on the basis of a long 
period of field work and on-the-job training. Graduate work for 
over 30 colleaguee var derigned around special reeearch problems. 
Upon completion of courrework, they returned to Pakistan to do their 
field rerearch and complete and defend a thesis. This assured that 
their rerearch W P I  relevant and that they would return to the water 
management organization which aent them. Today these individuals 
are playing a lead role in rerearch, training, program 
implementation, and policy related to irrigation management in their 
country. 

A fourth principle ir the careful linking of research to 
training and to an on-going development program where training is 
conducted in a living laboratory. The rationale for linking 
research to training ir the need to have living cases baaed on local 
data for training. Training should be heavily biased toward field 
exercises and training materials should evolve from local 
situations. At the National Water Management Center in Lahore, 
special etudiee linked to training have been useful. 

The living lab concept is talked about in many pLaces, but it 
appear8 that training programs over time in Pakistan and elsewhere 
have become more academic and depend more heavily on conventional 
training methods with lecture8 predominating. We still have a long 
way to go to perfect our training methods. l'hv I'AC Report ( 1 9 8 2 ,  p. 
22) also auggeets that "current training is t )aeed in tile ~lclstiroorn 
rather than field realities". Research on training methods shows 
that traditional methods such a8 lecture8 for imparting knowledge 
and exhortatione or capsuled coureee actually do not create changed 
behavior back on the job. (~ynton and Pareck, 1981, p. 58) (See 
Table 4). The academic strategy ured in many Irrigation Training 
Centers aeeumes wrongly that content and understanding can be 
"passed on" effectively by those who know to those who need to 
know. It ir falsely thought that those who learn can tranelate 
abstract generalization8 into improving job performance. Those who 
have experience in training realize that immediately after a lecture 
less than 50 percent of the content ia remembered. Two months 
later, less than 20-25 percent ie recalled and studies show those 
who have this level of recall are usuolly not the m o ~ t  intelligent. 
If we want changed behavior the lecture i e  the most ineffective 
method. Host of irrigation water management is leernlng in the 
field under real farm conditions (Lynton and Pareck, 1981, p. 1 4 0 ) .  



The fifth principle relatee to principle number two but needs 
special empharir. Training is not a panacea for all the performance 
deficiencies we find in irrigation systema. We must learn to 
examine theee deficiencier in terms of the following questions: Is 
this really a training need7 Ia thie a deiiciency that can be 
corrected by training of rome type7 Is it a training problem at 
all? What are the alternatives to more training? (Craig, 1967, p. 
41). For example, rome deficiencies can likely be eolved by better 
management objectiver; an improved organizational structure; better 
management procedures, including communication and monitoring; more 
control structures; better policies for etaff recruitment, 
promotionr, and ralary; improved financial support; water rates; and 
a better legal system. 

Let ur alro remember that when someone learns a new skill there 
is no guarantee that he or she vill ever use i t  on the job for 
improved performance. We knov of too many cases where profeseionals 
were trained in one specialized area like dam design who wae 
transferred to another like ground water development immediately 
after training. There are many alternatives to formal training 
which should always be explored. For example, with the large 
numbers of professionalr to be trained and the value of on-the-job 
training, this mode should be used much more for junior etaff. 

In addition to these five major principle8 there are four major 
issues which need to be rerolved in Pakistan and elsewhere. These 
include the question of curricula reform in universities, cross 
discipline training, the marginality of farmer training and the lack 
of cooperation between agricultural and irrigation departments in 
training and other activities. 

The long-run solution to many training problems for irrigation 
management lie8 with the universities. There will always be a need 
for rhort term non-academic training and continuous professional 
development but most vould agree that there is a need to get more 
water management content into univeraity curricula. In many 
universitier the philosophy, curricula, and the methods of 
instruction need to be radically changed if the training is to be 
relevant with present irrigation development needs. In many 
countries there are ample data, technical manuals, and other 
resources which are not being utilized for developing text books and 
training materials for university use. Over timr a country's total 
training needs in irrigation will not be adequately met utitil both 
engineering and agricultural universities become involved directly 
with relevant training programs. Almost nowhere are there adequate 



opportunities in univereitier for cross discipline exposure and 
understanding of the methods and perepectives of other 
diecipliner involved in irrigation development. A prominent 
eenior irrigetion engineer of India recently remarked. 

"We murt recognize the multidieciplinary nature of the 
training needed which ir more than engineering. Solving 
water management should, in addition to engineering 
principler, include economics, extension, rural sociology, 
lev, institution building, etc. Let us not view the 
training tark simply a8 one of engineering. What ie needed 
ir a team approach to training. (Venkatesan, 1981). 

There are a few indicative approaches which deeervr some 
attention. The Agricultural Univerrity at Faieilabed in 
Pakistan has it8 own water management development urea where 
profeesorr and students conduct rpecial studies and improvements 
in a living command area laboratory. This exposure is gradually 
involving several departments which are working together in a 
eatall command area. But except for agricultural engineers, the 
university to date is not producing water resource economists 
and profeesionale equipped to analyze the critical social 
organizational problems of irrigation management. We need civil 
engineers who underetand soil-plant-water relationships and are 
eeneitive to the coneequences of their designs and operations on 
farmer behavior. Ae Chambers has eaid, "a challenge for the 
1980s is to find waye to train professionals in an 
interdisciplinary mode". (Chambers, 1980). To achieve this 
requires much more imagination, different methods, and a totally 
different philosophy. It ie doubtful if this will ever be done 
by workehopr, conferencee, seminars, or other traditional 
methods. It require8 profeseionals of different disciplines 
working together in labs, rimulation gamps, or field exercises 
(Chambers, 1980, p. 3 4 )  where the major en~phaeis l e  on f l e l d  
training. 

Several univereities in India are now oftering a post 
graduate degree in water resource management. Several 
univeroities in India are aleo now involved in the slvw process 
of revising undergraduate curricula. Some universities are 
becoming more involved with field research. Major universites 
in India with Government organizations are developing a 
technical advisory council for irrigation research. The purpose 
of the council ie to tap professional expertise available in t h e  
univeraities and to involve them in training and solving 
irrigation probleme. 



Another issue that has become clear in Pakistan and most 
countriee ir that farmer training in water use management in 
practice is still very marginal or simply non-existent. The FAP 
expert coneultation on Farm Water Management at Beltsville, 
Maryland, in May 1980, rightly highlighted the need for 
education and training to be directed to the farmere. (FAO, 
1980, p. 13). AID'S Aeia Bureau studiee in six countries of 
Asia indicate that there is virtually no extenslon and farmer 
training including that of the training and visitation approval 
related to irrigation anywhere. For example, in two recent 
field studies in two states of India, 90 percent ot the farmers 
interviewed reported that the only information or advice related 
to water use and irrigation practices usually come from fellow 
farmers. (WMSP Reporte, 1982). Studies of extension workere' 
levels of knowledge about baric irrigation principles and 
methods compared to rtudier of farmera ehow that extension 
workerr often know' lesr than farmere. (Lowdennilk, 1976.*) 
Except for rome small extension experiments in Pakistan, little 
progreas hae been made in this area. Farmera need to learn more 
about how, vhen, and how much to irrigate, as well as other 
behaviors. Experience indicetee that until farmers have a 
better and more reliable supply of water there ie little need to 
train them. Also, I suepect we have never known how to take 
improved irrigation practices developed in Western countries and 
modify them to fit problems of small farmers facing severe 
constrainte. Most irrigation practices recommendations suggest 
technologies and procedures which are simply too sophisticated 
-- such as water management, moisture sampling, siphon 
irrigation, advance and recession curvee, dead level fields, 
etc. We may be able to identify weaknesses in current practices 
but I doubt that we yet know enough to develop a good training 
program for emall farmers. Even U.S.A. farmers otten don't 
measure their water and still apply it inefficiently using only 
rough rulea of thumb. 

A final isaue that influences water management programs in 
most places is the lack o f  cooperation between agriculture and 
irrigation. For example, in Pakistan the Irrigation Department 
does not participate in the Water Management Program. As long 
as this state exiete, there is a limit on how much improvement 

* Lowdermilk, Max K.; Johneon, Sam H.; Early, Alan: The Need 
for a Water Management Extension Service in Pakistan. Bulletin 
of IDECR Council, Vol. 6, No. 1, June 1976. 



can be realized by work at the farm level. Even in countries 
beginning to develop training programs, there are few places 
where engineerr and agriculturalists are trained together for 
even part of the time. 

b. A Procees for Improving Irrigation Systems - 

One of the major leosone learned In Pakistan was the 
discovery of a definite workable process for irrigation 
development. Thia systematic approach known as a 
reeearch-dtvelopment process, ie flexible but provides focus to 
the four phase8 and several key concepts. (See Figure 1). This 
procerr which grew out of field work was first described in 1977 
by Clyma, Lowdermilk and Corey (1977). It has been ueed as a 
tool in developing projects, conducting project appraisale, and 
in developing training programs. A graduate level 
interdisciplinary course and an intensive summer tield training 
couree ha8 been developed at Colorado State University using 
thie model. Dr. Wayne Clyma and I have also developed this 
couree on video training and field manuals have been developed 
on some of there key concepts and phases of the process. These 
are diagnoetic analyeee, development of eolutions and project 
implementation. (Skogerboe, Lowdermilk, et al., 1982). At this 
point, I want to highlight the fact that, based on our 
experience9 in Pakietan and later in other countries, this 
conceptual framework contain8 the key factors involved in 
improving irrigation ryrtemo. For example, before a formal 
training program is established, there is aa adequate syetem 
diagnostic analysis conducted to understand the eystem and its 
performance deficiencies. Second, various technologies are 
tested in the field to evolve usetul solutions. Third, there is 
a careful asaeeement of alternative solutione to identify 
training needs, institutional capabilitiee, cost and benefits, 
and eocio-environmental externalities end impacts. 

Prior to implementing a pilot project, as in Pakistan, a 
training program is cnrefully defined. By then there is known 
institutional demand for training and an understanding of what 
should be included in the training to improve pertormance In 
specific field activities. We feel chat prior to any 
implementation program this is a procees that will save time and 
funds. Too often we make unrealistic guessca about uvailable 
manpover and often start new programs with no training. 

It is our experience, in working with many professional 
groups, that a system8 understanding ie required by all 
professionals along with specific disc~.pline training. In 
keeping with the eyeteme approach, proieeeionnls need to work 



together in tcane to eolve syetem problems. All training should 
have a focus on the coneequencee of system performance on farme 
and fanaerr. As farmer client8 become involved in the process 
of eystem improvement, there is a need for etaff to understand 
and be able to communicate effectively with them. A key concept 
in the research-development procesr ie vorking vich and learning 
from farmers. It hae only recently been realized that 
profeeaionalr have much to learn from farmere (Lowdrrmilk, 
1980). All profeesionalr also need a management orientation. 
Note that training and institution building are linked because 
one wag to improve institutione ie to have  a means to create a 
better quality of human resources. Action field research in 
thir procesr is important at each phase. Since irrigation 
syetemm are dynamic and changing they aleo require careful 
monitoring and evaluation a r  shovn in Figure 1. 

This procear can be ured for the total irrigation system or 
for parts of the eystem. It provides a flexible built-in memory 
eystem and ir based on a learning principle. Recently 
diagnostic analysis training progreme based on this process have 
been demonstrated in Egypt, the U . S . ,  India and Sri Lanka. 

3. The Egyptian Water Uee Management Project 

Though this unique project of the Ministry of Irrigation 
will be described in more detail at this consultation by Dr. 
Everett Richardeon, it fits with AID'S process of learning about 
profeeeional development, Since I was involved in this project 
I will be making a feu training comments. The purpose of the 
project is to improve agricultural production in three areas of 
the old landr of Egypt by identitication of priority problems 
and developing alternative eolutione vhich the GOE can implement 
on a larger rcale for a national program. The key activities of 
the project include profeesional development, special 
interdisciplinary action studiee, demonstrations and trials, 
organization of farmers, institution building, and other facets 
of compreheneive irrigation management. 

This project ie significant in many respects but one is 
that it has provided a field teat of the reeearch/devrlopment 
proceee. The procees itself hae been greatly refined and 
improved by the Egyptian experience. Some of the major lessons 
learned about profeasional development in this water use 
management project are described briefly. 



F i r s t ,  mince cornprehenaive i r r i g a t i o n  management u s i n g  t h e  
i n t e r d i r c i p l i n a r y  team a p p r o a c h  f o r  d i a g n o s t i c  a n a l y s i s  and 
development  of s o l u t i o n s  was new t o  Egypt  i t  was d e c i d e d  t o  
h e a v i l y  f r o n t - l o a d  t h e  p r o j e c t  w i t h  a p p r o p r i a t e  p r o f e s s i o n a l  
deve lopment .  I n s t e a d  o f  t h e  t y p i c a l  one  o r  two p e r c e n t  o f  t h e  
p r o j e c t  budge t  a l l o c a t e d  f o r  t r a i n i n g ,  a b o u t  10  p e r c e n t  o f  t h e  
t o t a l  budge t  f o r  t h i s  p r o j e c t  was u s e d  f o r  p r o f e s s i o n a l  
deve lopment .  The e t a t e d  pu rpoee  was t o  b u i l d  a  s t r o n g  c a d r e  
e a r l y  v h i c h  c o u l d  implement  d i a g n o e t i c  a n a l y s i s  and  t h e  
development  o f  e o l u t i o n e  i n  t h e  f i e l d  and d e v e l o p  l e a d e r s h i p  and 
i n e t i t u t i o n a l  c a p a b i l i t y  f o r  a  s u s t a i n e d  n a t i o n a l  program. 

Second,  i t  waa found t h a t  E g y p t i a n  c o l l e a g u e s ,  though 
h i g h l y  t r a i n e d  i n  a n  academic  s e n s e ,  had n o t  been  exposed  t o  
fa rm l e v e l  f i e l d  problems.  T h i s  need  i s  documented i n  c o u n t r i e s  
o t h e r  t h a n  Egypt  by t h e  TAC Repor t  p r e p a r e d  by S i r  C h a r l e s  
P e r e i r a  and h i s  team (TAC R e p o r t ,  1979,  p p .  33-37]. It  was 
i n t e r e s t i n g  t h a t  t h e  P e r e i r a  team a l s o  d i d  n o t  t i n d  any  
o r g a n i z a t i o n  where f u l l y  a p p r o p r i a t e  t r a i n i n g  wae a v a i l a b l e  f o r  
t h e  a p p l i e d  work needed  i n  i r r i g a t i o n .  When o u r  Egyp t i an  
c o l l e a g u e s  began t o  s e e  v a l u e  i n  f i e l d  s t u d i e s  and g a i n e d  
p o s i t i v e  f e e d b a c k  from f a r m e r  c l i e n t 8  t h e y  became conv inced  o f  
t h e  l i v i n g  l a b  c o n c e p t .  Ae t h e y  g a i n e d  e x p e r i e n c e  i n  d i a g n o s t i c  
a n a l y s i s ,  t h e y  began t o  r e a l i z e  t h a t  r e s e a r c h  agenda  s h o u l d  
e v o l v e  from b a s i c  fa rm and f a r m e r  n e e d s  r a t h e r  t h a n  f rom o f f i c e  
s e s s i o n  o f  d e v e l o p i n g  l o n g  l i s t s  o f  r e s e a r c h  i n t e r e a t s  by 
e x p e r t s .  Now t h e s e  ground t r u t h  r e s e a r c h  p r i o r i t i e s  from t h e  
major  and minor  sys tem8 a r e  b e i n g  u c c e p t e d  by p o l i c y  makers  a s  
t h e  r e a l  n e e d s  of  E g y p t i a n  f a r m e r s .  

T h i r d ,  a s i g n i f i c a n t  s t e p  was t a k e n  i n  Egypt  when 
p r o f e e s i o n a l  deve lopment  was viewed i n  t h e  d e s i g n  of t h e  p r o j e c t  
a s  one of t h e  ma jo r  means f o r  o r g a n i z a t i o n a l  developnlent  o r  
change .  Fo r  example ,  t h e  f i r s t  f o c u s  waR on c r e a t i n g  awarenes s  
and u n d e r s t a n d i n g  i n  t h e  m i n i s t r i e s  and among t h e  h i g h e s t  
o f f i c i a l s  o f  t h e  c o o p e r a t i n g  organizations. S p e c i a l  t o u r s  were  
a r r a n g e d  t o  v i s i t  P a k i s t a n  and  o t h e r  c o u n t r i e s  t o  o b s e r v e  
s i m i l a r  programs i n i q i a t e d  e a r l i e r .  The s e n i o r  Y t e f  t o t  the  
~ r o j e c t  were  t r a i n e d  i n  t h e  U . S .  where a  e p p c i ~ l  
i n t e r d i s c i p l i n a r y  c o u r s e  wee used  a l o n g  with d i s c i p l i n r  t r e l n i n g  
and f i e l d  t r i p e .  Al though mout o f  t h e  s e l i i o r  E g y p ~ i a n  
c o l l e a g u e s  had Ph.D.8 t h e y  s t i l l  had  a d e s i r e  t u  upg rade  
p r o f e s s i o n a l  t r a i n i n g  I n  c e r t a i n  d i s c i p l i n e  a r e a s .  
S u b e e q u e n t l y ,  l e a s  s e n i o r  p r o j e c t  p r o f e s s i o n a l s  came t o  t a k e  a n  
i n t e n s i v e  hands-on summer c o u r s e .  The moat o u t s t a n d i n g  were  
s e l e c t e d  and v e r e  t r a i n e d  e o  t h a t  t h e  c o u r s e  c o u l d  b e  
i n e t i t u t i o n e l i z e d  i n  Egypt .  U n l i k e  I n  many p r o j e c t e ,  i t  was 
r e a l i z e d  e a r l y  i n  Egyp t ,  by t h e  p r o j e c t  l e a d e r s ,  t h a t  



profeesional development is aleo a continuous process. A 
training officer was appointed and a comprehensive profeesional 
development program was developed which provided salary 
incentive8 for continuous training; incencivee were given for 
profeerional papers, and opportunitier to attend profeseional 
meetings to present paperr; and encouragement to attend relevant 
workehopr and short courrer. Special in-house staff training 
meetings and special workshops have been a feature of this 
project from the beginning. A major innovation, which haa 
relevance to .me countrier, ir the use of specialized video 
courses offered for academic credit. For example, in Egypt, 
there was request for extra courses related to ground-water 
problems and deeign issuer. Theee coursee from Colorado State 
University were made available to the project on video tapes and 
the Univerrity of Cairo provided the academic credit. 

Video har many potential uees in irrigation development. 
Academic coursee can be offered to etaff who work during the 
days. Special programo could be developed for continuous 
professional development of staff epread around a country. In 
some countrier video is being ueed for transferring information 
to farmere. 

The Egyptian project har aleo confirmed a widely accepted 
view of organizational and institutional change, which ie that 
to change organization8 requires a strong educational strategy. 
It is changed personnel eepecially leaders who create 
progressive changes in organitationa. (Abramson, 1978, p. 9). 
This means that, initially training with a focus on awareness 
and underetanding, needa to be targeted to the top leaders. 
This principle should be adopted more in our organizational 
development strategies. It ie simply not enough to simply plug 
training in at any level and hope for results. I believe that 
in many countries a priority audience ere thosc who make t h e  big 
decieion and develop policy. Note in Table 3 that from 80 to 
90 percent of a group of Indian participants in a training 
program reported that high level national policy makers, state 
irrigation officials and Directors of Agriculture should have 
training first. 

Finally another finding vae the rapid acceptance of the 
interdieciplinary mode in a country where engineers have 5000 
yeare of accomplishments and therefore the highest of status now 
realize the importance of working together to identify and solve 
real world probleme. For example, in some preliminary surveys 
in India, over 80 percent of 76 engineers and agriculturalists 
reporting derired more interdieciplinary training as compared to 
discipline training. All the engineers in this survey reported 
that agricultural economirte have a role to play in irrigation 
management. Over 70 percent reported that other social 
scientiete should also play a role. This is a giant step 

forward. (8kold and Sen, 19R3) 



Although t h e r e  a r e  pe rhaps  30 o r  35  s h o r t  c o u r s e s  now 
t a u g h t  on i r r i g a t i o n ,  most  of  t h e e e  a r e  specialized and h e a v i l y  
d i s c i p l i n e  o r i e n t e d .  Some a r e  s o  l e c t u r e  c e n t e r e d  t h a t  t h e y  a r e  
l a r g e l y  i r r e l e v a n t  i n  t e r m s  o f  t e a c h i n g  s k i l l s  o r  knowledge f o r  
changed b e h a v i o r .  I  t e n d  t o  a g r e e  w i t h  t h e  1982 TAC Repor t  
(1982 ,  p. 26) t h a t  t h e  t r a i n l n g  c u r r e n t l y  a v a i l a b l e  f a l l s  f a r  
s h o r t  o f  what i e  r e q u i r e d  i n  s t y l e ,  c o n t e n t ,  and  s c a l e .  Too 
l i t t l e  t r a i n i n g  i n v o l v e e  i n -dep th  f i e l d  expoeure .  I n  o u r  
d e m o n e t r a t i o n  t r a i n i n g  c o u r s e s  i n  Egyp t ,  I n d i a ,  and S r i  Lanka we 
f i n d  t h a t  t h e  m a j o r i t y  o f  p r o f e s s i o n a l 8  a c t u a l l y  want more f i e l d  
e x p e r i e n c e .  They a l e o  want t o  l e a r n  more from o t h e r  d i s c i p l i n e s  
t h rough  team work t h a n  we e x p e c t e d .  

I n  e v a l u a t i o n s  o f  p a r t i c i p a n t s  I n  t h e  v a r i o u s  t y p e s  o f  
t r a i n i n g  o f f e r e d ,  t h e r e  wee c l e a r  e v i d e n c e  t h a t  n o t  o n l y  a r e  new 
s k i l l s  needed  b u t  a l s o  new knowledge and new p r o f e s e i o n a l  
a t t i t u d e o .  We know much more a b o u t  e k i l l  t r a i n i n g  t h a n  t r a i n i n g  
f o r  new a t t i t u d e *  and v a l u e s  c o n c e r n i n g  new r o l e s ,  w i l l i n g n e s s  
t o  change  a t t i t u d e o ,  d e r i r e  f o r  p e r s o n a l  and p r o f e s s i o n a l  
growth .  We s h o u l d  n e v e r ,  however,  d i e c o u n ~  t h e  qualitative 
a e p e c t s  o f  t r a i n i n g  s u c h  a s  a t t i t u d e s  which p r o v i d e  t h e  b a e i ~  
f o r  m o t i v a t i o n  and h i g h  l e v e l s  of  p r o f e s s i o n a l i s m  and c o m i t m e n t  
t o  f a r m e r s  and development .  Today Egypt h a s  a l a r g e  number o f  
e x p e r i e n c e d  and m o t i v a t e d  p r o f c r s i o n a l s  who know how t o  d o  
i r r i g a t i o n  management improvement i n  t h e  f i e l d  i n v o l v i n g  f a r m e r s  
f o r  t h e i r  b e n e f i t s .  The E g y p t i a n  I r r i g a t i o n  Water Management 
p r o j e c t ,  t h r o u g h  i t s  u n i q u e  s t r a t e g i e s ,  h a s  a l s o  changed t h e  
b a s i c  a t t i t u d e s  of  p o l i c y  makere r e g a r d i n g  w a t e r  management. 
Changer f a r  beyond o u r  e x p e c t a t i o n 8  have  t a k e n  p l a c e  i n  Egypt  
which h a s  t h e  l o n g e s t  and moat proud e n g i n e e r i n g  t r a d i t i o n .  

4 The Water  Management S y n t h e e i e  P r o j e c t  

Ae A I D  began t o  g e a r  up more f o r  i r r i g a t  ion  d e v e l o p ~ n e n t  i n  
t h e  l a t e  19708,  a a p e c i a l  p r o j e c t  wan deve loped  known a s  Water 
Management S y n t h e e i s .  The pu rpose  of t h i e  p r o j e c t  i e  t o  b e g i n  
t o  s y n t h e s i z e  some of  t h e  worldwide l c s s o n ~  b e i n g  l e a r n e d  i n  
s p e c i a l  s t u d i e s ,  t e c h n o l o g y  deve lopmen t ,  a n d  t r a i n i n g .  The 
p r o j e c t  a l s o  p r o v i d e s  s e r v i c e 8  t o  U S A I D  M i s s i o n s  and h o s t  
c o u n t r i e s  upon r e q u e s t .  O t h e r  a c t i v i t i e s  i n v o l v e  a p p r a i s a l  o f  
p r o j e c t s ,  i d e n t i f i c a t i o n  o f  t e c h n o l o g i e s  w i t h  p o t e n t i a l  t r a n s f e r  
v a l u e ,  t r a d i t i o n a l  ayetern a n a l y e i s ,  end i r r i g a t i o n  s u b s e c t o r  
s t u d i e s  of  eeven  c o u n t r i e s ,  s i x  of  w h i c t l  were i n  A ~ i a .  T r a i n i n g  
m a t e r i a l s ,  t e c h n i c a l  manua l s ,  and p l a n n ~ n g  yuides a r e  deve loped  
a l o n g  w i t h  a  n e w s l e t t e r  and made w i d e l y  a v * i i l a b l e  a round  t h e  
wor ld .  'Ibis p r o j e c t ' e   contribution^ w i l l  b e  d i s c u s s e d  i n  more 
d e t a i l  a t  t h i e  c o n s u l t a t i o n ,  e s p e c i a l l y  e i n c e  i r  h a s  been 
g r e a t l y  expanded from l e e 8  t h a n  $2 m r l l i o n  t o  o v e r  $20 m i l l i o n  
i n  a second phaee .  I w i l l  d e s c r i b e  o n l y  onc  p a r t i c u l a r  t y p e  of  
t r a i n i n g  t e s t e d  and r e f i n e d  unde r  t h e  WMSP w l t h  uhrch  1 was 



involved. The project was under contract to develop, package 
and demonstrate the diagnostic analyeis ( D A )  mode of training in 
three places overseer. After refinement of the DA model the 
trainin8 concepts, training manuals, materials, and aids are to 
be made available for use. Thie is only one troining mode, 
among otherr, recommended in the 1982 TAG Report ( T A c  Report, 
1982, p. 35). In the new Synthesie Project it is only one of 
about four or five training coursee to be made available. 

I will outline the main features of the DA model for 
profesrional development training. Ae noted earlier in Pakietan 
we evolved the rerarch development process from field 
experiences. From thir beginning we experimented with several 
types of rhort 'handr-on" training courree for irrigation 
profeesionalr. 

The diagnostic analysie mode ir ured to help teams ot 
profesrionals to quickly underetand an irrigation syetem, 
document the valuer, and to identify and prioritize the major 
performance constraints and their causes by doing field 
studies. Thie approach then leads to alternative choices or 
options for decisions about interventions to improve the systeue 
under study. The course provide8 the concepts, principles, 
procedurer, and how-to-do methods and skills for disciplinary 
and interdisciplinary analyees of irrigation systems. The 
training ir done on live systems where useful data are 
collected, analyzed, synthesized, and made avsilable to the 
project for improvement activities. The aesumption ie that once 
problemr and the specific factore which cause the probleme are 
known, solutions can be found in most countrieu. Another 
aesumption of this training ie that professionals have never had 
the opportunity to examine the problems of water eupply, water 
delivery and water ure in a team approach. Most had never 
realized the value of a eyeteme approach which examined 
physical, biological, social, organizational, and economic 
factor8 involved. 

The question ir asked: Who needs this type of training? 
Thus far we have identified a large number of audiences who need 
all or part of this course. Table 3 in the annex shows how 
course participants answer this question. The vast majority (76 
to 90 percent) reported that all types of protessionals involved 
in command area improvement projects need diagnostic analysis 
training. About 65 percent reported that all new engineering 
graduates entering irrigation departments need this type of 
training. In addition, most of the participant6 felt that a 
short one to four day workshop, to provide high level officials 
vith an understanding of the value of diagnostic analysis, would 
be useful. 



Based upon experience in four countries we feel that this 
course can be ueed moat effectively for training separate 
interdisciplinary cadres for project appraisal, system 
monitoring, and project evaluation. We also think that new 
recruits in irrigation and agricultural who will be working on 
irrigetin project8 need the skill8 and knowledge that such-a 
course offers. Thoee vho distribute water and thoee who work 
directly vith farmers can also benefit from the course. 

This profeeeional development workehop is arranged by the 
USAID Hieeion, the host country and the Water Management 
Synthesis Project (WMSP) Training Coordinator in the area where 
field etudiee are needed. The aim ie to have participants who 
currently work in irrigation projects. Also we want a balance 
of dirciplines such an engineers, agronomists, economists, and 
extension etaff, becauee a major focus of the workshop is 
learning to work on teems in the field using systems approaches. 

Week one is typically devoted to concepts, principles, and 
procedoree of diagnoetic analyeis. Training manuals urr 
provided which deecribe theee and all the discipline and 
interdiecpline methods used. Video j a  used to reinforce the 
learning as are small group sessions. Since the major content 
of the course comes from the act1181 system to be studied, 
background presentations are given by local authoritleg on the 
local farming systems and the irrigation system. Video is used 
to provide overview preoentations by the discipline leaders on 
the role and methods of each discipline (that ie the civil, 
engineer, agricultural engineer, economist, and the extension 
epecialiet) in diagnostic analysie. A number of team exercises 
are used to develop and maintain open feedback from the 
participants. Discuesione, films, demonetrations, small vork 
groups and other methoda are ueed, while lectures are kept to a 
minimum. 

In the eecond week the trainers and members of their 
diecipliner go to the field and, while learning how-to-do 
methods, make en initial reconnaiaeance ot a command area below 
the outlet. Data are collected pertaining to the main system 
related to seaeonal water supplies, availability of water, 
methods of allocation, decision making processes involved to 
deliver water to the outlet. Measurements are made on water 
delivery to the minor, conveyance losses, field application 
efficiencies, crop etande and crop quality. Information is 
collected from the farmers and minor otficidls about the 
operation of the eyetem and their major constraints. The object 
here i e  to focue on skills and procedures while collecting real 
date and gaining an underetanding of the magniludc arid causes of 
major constraints. The informstinn collected during the 
reconnaieeance phaee ir then analyzed and presented by the 



participantr to the workehop. This information is then ueed to 
develop the detailed diagnoetic analyrie ( D A )  studies which will 
be done by interdi~ciplinary teams now that each team member has 
learned hie particular responeibilitiee. 

The third week is used to focue on discipline field methods 
and skills as well a s  to introduce teamwork and how to do DA in 
an interdisciplinary mode. Much time ie taken to define  role^ 
and to develop the means for good communication and 
collaboratioa with each other and with farmer clients. Again 
video ir ured along with materials from the manuals, handouts, 
group meetings, and dircursione. Teame are chosen, and using 
the reconnaieeance data, each team  begin^ to plan a detailed 
etudy of a aystem where key activitiee are arranged around the 
operation of the canal syrtem, the operation of the on-farm 
water control syrtem, the crop production eystem, farmer and 
organizational factorr, and rerource allocation. Each team 
learn8 by doing the field methods idnvolved; joint planning 
approaches; team building principles; selection of sample sites; 
and the assignment and execution of logistics and field 
activities. Cooperation ie absolutely essential because one 
team member provides data needed by another team member. For 
the detailed etudy, the teams are completely in charge of all 
equipment, logistics, echedulee, and even the arrangement of 
meals. 

The fourth and fifth weeke the teams implement detailed 
diagnostic analysis studies, analyze and Ryntlleeize the data 
into an interdieciplinary report. 

The final week ie ueed to finalize data analysis and 
preparation of team reports for presentation. 

It ehould be noted that the coordinators of the trarning 
are host country leaders and that their roles and the roles of 
trainere change progreeeively throughout the workshop. They 
begin as inetructore and demonetratore and by week three they 
aesume a role of advieore and coneultants. It is our experience 
that in a five to six week period, the teams can then do DA on 
their own. Other types of training are needed but where 
profeesionale know their baeic discipline skills, as in many 
countriee, much can now be accomplished in a short period. The 
matter of eaving time is also a crucial consideration. 

The value of thie mode of training ie best judged by the 
participantr' own evaluatione. Tvo recent evaluation reports of 
DA workshops are available for your use. In summary, the 
participant* gained much from the hands-on field-oriented 
training uring the team approach. Many reported that thie was 
their first opportunity to undeeretand the irrigation Rystem as 
a system. They reported not only that they learned new skills 

but that the experience had increased their knowledge ant1 caused 
changes in their attituden about p eseionols, their 
discipliner, and work w i t h  the f 



The participants aleo ranked other typeR of special 
training programs they would like to have at some future date. 
In order, theee were the following: syst-tbir~ aioni~oring, project 
evaluation, implementing development of projects, water use 
practices, principles and methods of farmer involvement, design 
and construction of on-farm structures. Some of these problem 
areas will be taken as the basis of eeveral future training 
courses the Water Management Synthesie project will develop. 

5 .  AID program wi-th Agrarian Research and Training 
Institute Colombo, Sri Lanka and Cornell University 

The training activities of the Agrarian Research and 
Training Znetitute in Colombo add important leesons to AID'S 
experience. In conjunction with Corr~ell University, ART1 has 
now trained and fielded two batches of 30 ln~titutional 
Organizere (10s) in the Gal Oya rystem water management 
improvement project. This ie similar to the irrigation 
organizer mode used eucceeefully in the Yhilipppines. The 10s 
play a key role in the project by helping organize farmers into 
irrigator groups to aseiet in the planning and implementation of 
rehabilitation work on the syeteme, the management of water 
deliveries in certain portions of the system, and  maintenance of 
selected portions of the field channel network. 

The task of the IOe was to assist farmers in identifying 
their own problems and their ovn reeources, both physical and 
human, while an organizational structure evolved naturally. The 
role of the 10s was to facilitate this process, and not to 
direct or teach or "organize" in the traditional sense. 

Obviously, a traditional clae~room-based teacher-centered 
training methodology would have been inappropriate in such a 
situation. It was found that trainee8 could n o t  learn 
"participation" simply by hearing lectures. Ttre training was 
designed with prrticipetory teaching and learning approaches. 
Through the training methodology i e  etill evolving, certain key 
element8 stand out. One i a  that the training i~ strongly field 
oriented. Several weeke of field experience in the project area 
where they will work on a regular baeis are built In to the 
training similar to that of the diagnoutic nnalysie mode. Ln 
addition participant8 play en important role in shaping the 
training program as it progreesee and feedbuck f r o m  them is 
continually eolicited. (Svendevn, 1982). 



6. AID'e Aeia Bureau'e Concern for e n  Irrigation 
Strategy With a Software Focur 

An stated at the beginning of this paper, AID continues ite 
long interest in human rerource development linked with 
institutional development. Successful institutional development 
in irrigation depends largely on persons trained in apprpriate 
management and technical ekills. Our experience ie that 
institutional development takee time. Training takee time 
becauee appropriate modes muat be evolved and trainerr must be 
developed. Training murt be eelective in that it meetr country 
needr. It rhould be complementary and build on to existing 
programs where possible. Also there should b e  flexibility 
becauee irrigation needs in every country are changing rapidly. 
(USAID, 1982). 

In evolving a etrategy for the 19808, the Asia Bureau 
commissioned a team to conduct irrigation sector studies in eix 
Asian countries. The purpose was to identify the major 
irrigation issues and investment etrategiea for the 1980s. 
Somewhat to our surprire, professional development training was 
given top priority in all countries. There is how an awarenese 
of the need to retain personnel and to train hew personnel in 
relation to current needs in irrigation development. 

There ie etill, however, a lack of awarenese about the need 
for institutional r e f o m e  to assure that those trained are 
allowed to utilize their skills more fully. Incentive syetems 
for proferrinal development are still weak in moat countries. 
Until there im a more favorable institutional environment in 
some countries, training alone will not be of much value. In 
fact, vhere profeerionalr are not rewarded and alloved to use 
their new rkille and knowledge training may be a waste. 

The country etudies in Aeia were ueed as a baeie of 
discussion in the Hierions and in AID/Washingtonle Aeia Bureau. 
It wee decided that the irrigation eubeector would receive top 
priority in our planning, it ie hoped, over a ten-year period. 
As an indication of our priority in 1983 in terms of 
life-of-project coets, we will use about 40 percent of our 
agricultural, rural development, and nutrition budget for 
irrigation. In order to improve project design, we have evolved 
a set of planning conceptr for a flexibile irrigation water 
management strategy in Aria where 90 percent of AID'e activities 
are located. These planning concepts pesented without 
elaboration will give you an idea of our major emphasie in tire 
years ahead. Most of these concepts imply areas of training 
required. 



a. Make irrigation management the focus of irr,igation 
development. 

b. Encourage realirm in evaluating the availability of the 
water resources and the demand on it. Lmprove design and 
construct or reconstruct with flexibility. 

c. Use the diagnostic analysis mode in appraisala for new 
projects and evaluating existing systems for improvement. 

d. Use the development of solutions mode of applied action 
research to teat and demonetrate known technologies. 

e.  Build in strong monitoring and evaluation componente in 
all projectr. 

f. Focus heavily on human resource development with a 
focus on field orientation in training. 

g. Strese building institutional capacity I n  host 
countries by training profeseionale, strengthening institutions, 
farmer training, participation, and organization. Focus on 
extension vehicles to transfer technology to farmers. Promotion 
of private incentives and policy anelyeis. 

h, Close collaboration with other international agencies. 

As there planning concepts imply (Lowdermilk and Svendson, 
19821, we feel that a roftuare etrategy is needed which stresses 
improved planning, design, and operation of systems. This will 
require focur on eyetem appraieals, action rc~earch to identify 
and eolve probleme involving team approaches and farmer 
involvement. Human and institutional development lie at the 
heart of the taek. 

In term8 of collaboration with other international 
agencies, AID has a good record in A s i a  and also with agencies 
such ar FAO. We see our role primarily in developing prototype 
systems and in building up institut iondl capacity of host 
countries to improve derjgn, implementation and operation of 
irrigation systeme. We are therefore cceking a good balance ot 
eoft and hardware in each project. In a few areas of irrigation 
development, we feel that we have ti comparative advantage in 
that AID can accese the expertise from our Department o t  
Agriculture and the USA university eyetern.* Eapecially in t h e  
software areas there ir much scope for cooperation. 



The new p l a n n i n g  c o n c e p t s  a r e  b e i n g  implemented i n  new 
i n s t i t u t i o n  b u i l d i n g  p r o j e c t s  i n  P a k i s t a n ,  Bang ladesh ,  and  
I n d i a .  For  example ,  i n  P a k i e t a n  t h e r e  1 8  now a p r o j e c t  t o  
s t r e n g t h e n  t r a i n i n g ,  r e s e a r c h ,  a n d  m o n i t o r i n g  i n  a n a t i o n a l  
program. A l s o  t h e r e  i s  a  s u b p r o j e c t  f o r  f a r m e r  involvement  and 
some new p r o j e c t s  which  have  i r r i g a t i o n  components  b e i n g  
deve loped  f o r  t h e  t r i b a l  a r e a s .  I n  Bangladesh  t h e r e  i e  now a 
p r o j e c t  f o r  a c t i o n  and t r a i n i n g  which w i l l  be t h e  f o r e r u n n e r  o f  
o t h e r  a c t i v i t i e s .  P r e s e n t l y  i n  I n d i a ,  we a n d  o u r  c o l l e a g u e s  a r e  
d e e i g n i n g  o n e  o f  o u r  l a r g e s t  p r o f e s s i o n a l  deve lopment  and 
e p e c i a l  s t u d i e s  p r o j e c t s .  T h i s  p r o j e c t  though s t i l l  i n  t h e  
d e s i g n  s t a g e  w i l l  h e l p  s u p p o r t  a  n a t i o n a l  e t e f t  t r a i n i n g  
i n s t i t u t e ,  t h r e e  o r  f o u r  s t a t e  t r a i n i n g  c e n t e r s ,  w a t e r  
management t r a i n i n g  i n  s e v e r a l  u n i v e r s i t i e s ,  and t r a i n i n g  l i n k e d  
w i t h  o p e c i a l  s t u d i e s  i n  two I n d i a n  i n s t i t u t e s  of  management. 
The Government o f  I n d i a  i s  g i v i n ~  t r a i n i n g  and o t h e r  
i n s t i t u t i o n a l  changes  a  h i g h  p r i o r i t y  i n  t h e i r  l a r g e  i r r i g a t i o n  
deve lopmen t s  i n  t h e  1980s .  

A key b u i l d i n g  b l o c k  o f  o u r  As i an  s t r a t e g y  i s  t h e  Water 
Management S y n t h e s i s  I1 p r o j e c t  which t h e  Bureaua o f  As ia  and 
S c i e n c e  & Technology have  j o i n t l y  d e v e l o p e d  and funded .  I n  
r e l a t i o n  t o  p r o f e s s i o n a l  d e v e l o p m e n t ,  t h i s  expanded p r o j e c t  w i l l  
p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t o  h e l p  c o u n t r i e s  i d e n t i f y  
t r a i n i n g  needs  and a s s i s t  w i t h  t r a i n i n g  p r o j e c t e .  I n  a d d i t i o n ,  
t h e  p r o j e c t  w i l l  f o c u s  much a t t e n t i o n  on  d e v e l o p i n g  new s o u r c e s  
and modes o f  t r a i n i n g  r e l a t e d  t o  m o n i t o r i n g  o f  s y s t e m s ,  w a t e r  
u s e  t r a i n i n g  f o r  f a r m e r s ,  fa rm o r g a n i z a t i o n s ,  and  s p e c i a l  
t r a i n i n g  f o r  p o l i c y  makers .  The p r o j e c t  i s  open  t o  d e v e l o p i n g  
o r  making p o s s i b l e  o t h e r  t y p e s  o f  t r a i n i n g .  The p r o j e c t  w i l l  
a l s o  d e v e l o p  t r a i n i n g  manuals  and  t r a i n i n g  a i d s  f o r  t h e s e  
c o u r s e s  a e  w e l l  a s  f o c u s  on e p e c i a l  a c t i o n  ~ t u d i r s ,  t e c h n o l o g y  
t r a n s f e r ,  and t h e  p r o v i s i o n  o f  t e c h n i c a l  a s s i s t a n c e  t o  USAID 
M i s s i o n s  and h o s t  c o u n t r i e s  a round  t h e  wor ld .*  

Dr. Worth F i t z g e r a l d ,  o f  A I D ' B  S c i e n c e  end Technology 
Bureau w i l l  p r o v i d e  more i n f o r m a t i o n  on t h e  Water  Management 
S y n t h e s i s  I1 p r o j e c t .  

T h i s  r a t h e r  l o n g  a c c o u n t  of A I D ' S  m e j o r  e x p e r i e n c e s  i n  
p r o f e s e i o n a l  deve lopment  i s  c o n c l u d e d  w i t h  a  summery of  l e s s o n s  
l e a r n e d  a n d  eome recommended a c t i o n s  f o r  you r  c o n s i d e r a t i o n .  

*Among o t h e r  i n n o v a t i o n s  i n  t h i s  u n i q u e  p r o j e c t  t h e  f o c u s  on  
b u i l d i n g  and  l t i l i z i n g  i n t e r n a t i o n a l  e x p e r t i s e  a c r o s e  r e g i o n e  
and  c o u n t r i e s  f o r  m u l t i p l y i n g  e f f o r t s  i s  somewhat n o v e l  f o r  
A I D .  I n  s e v e r a l  c o u n t r i e s  s u c h  a 8  I n d i a ,  P a k i s t a n ,  Egyp t ,  S r i  
Lanka,  P h i l i p p i n e s ,  e t c . ,  e x p e r t i s e  i n  comprehens ive  w a t e r  
management h a s  and i s  e v o l v i n g .  T h i s  e x p e r t i s e  needs  t o  be u sed  
t o  i n c r e a s e  e f f o r t s  where p o s e i b l e .  



7. Summary of Maior 1,eblsons Learned and Recommended Actions 

a. Human reeource development Creation of some means to 
is a major need for convince Government heads 
implementing successful and policy makers of thie 
irrigation program8 

b. Investmentr for training Conduct an aeseeement of 
are far from adequate in project8 in relation to 
relation to new project6 training needs 
and existing projectr. 

c. The need for more avarenere Special materials and 
and underr tanding of approaches to provide them 
irrigation management needr with awarenees and under- 
by policy makers and oenior a tanding 
officialr. 

d. The need for transfer of Creation of a clearing 
knowledge and technology house and syetematically 
on a systematic basir. conduct irrigation 

management technology 
transfer working seminars 

e .  The need for diagnostic Recognition that both 
analysis studies of the local leaders aud 
irrigation needs (inc. expatriates should base 
training) and developing training progress on real 
solutions to major rather than assumed 
problems before initiating need8 
a formal training effort. 

f. The critic71 need for Identify t h e  commitment 
institutional commitment needed prior to training 
for training and utilization 
of nev skill#. 

g.  Careful selection of Develop criteria for 
participants for professional objective selection . 
development. 

h. Importance of linking training Recommend an organic 
with special act ion etudiee linkage between special 
and using a hands-on training action studiee and 
approach under live field training that will 
condition#. strengthen both 



i. Over time in most training 
programs, there is a 
tendency to revert beck to 
dependence on the lecture 

.and other traditinal 
methods which are not 
effective. 

j ,  Training in n o  panacea for 
ell the performance 
deficienciee of irrigation 
syetams and without other 
facilitiee, incentivee, and 
actions, it i e  often a 
waste, 

k. For the long run the 
universities must meet 
the major professional 
training needs but are 
very slow in introducing 
reforms in structure and 
content of curricula. 

1, Need to focus on way8 by 
which professionale of one 
discipline can gain 
experience with the methods 
and approaches of other 
disciplines, 

m. Water management extension 
to improve on-farm vater 
use in still largely 
neglected becauee we 
probably don't yet know 
how to adapt technologiee 
to emall farm conditions, 

n. The research-development 
process provides a 
conceptual framework to 
AID preparation for developing 
a training program relevant 
to country needs. 

Recommend that a study 
be done of the most 
effective training 
methods for irrigation 
Inanngemen t at various 
levels 

Recommend that training 
is only one tool and 
requires institutional 
aupport to make it 
useful 

Recognize universities a s  
target audiences and create 
mean8 to reach them on a 
regular basis. Provide 
e p e c ~ a l  consultante to 
interested universities. 
Hake special fellowships 
available for university 
staff to develop text books 
and teaching materials, 

Promote interdieciplinery ae 
well a s  discipline training 
in water management 
literature and meetings 

Promote special studies 
which will develop and 
test out on small farms 
improved appropriate 
practices 

Test and refine this and 
other processes 



o. Where water management 
ie new to a country or a 
region projects ehould be 
front loaded with 
appropriatt training. 

Studies on t h e  returns 
from investments in 
human capital 

p. In many countries irrigation Promote "hands-on1' 
and agricultural officials training and special 
are well-trained in terms of action field etudiee 
academics and theory but under farmer conditions 
have not had much experience 
in applied field work under 
farmer conditione. 

q. Profeeeional development 
training needr to be viewed 
ar a major means for 
creating organizational 
development. 

r. The interdisciplinary mode 
is needed in training and 
due emphasis should be given 
to knowledge and attitudes 
as well as ekille. 

e. The diagnostic analysis mode 
of training is needed at 
many levels of the irrigation 
ayetem to provide a ~yeteme 
understanding and to identify 
major performance deficiencies 
and their causes. 

t. The team approach to 
monitoring and evaluation 
of irrigation projecte and 
syetems ie needed, also 
teams representing relevant 
discipline@, should be ueed 
in the deaign, appraisal, 
and implementvtion of 
projeccr. 

u. Greatly improved monitoring 
of existing eyeteme on a 
regular baeie is needed ae 
well a8 monitoring and 

evaluation of new irrigation 
projects. 

Promote professional 
development as a etrategy 
for organizational change 

In training programe provide 
means to gain experience in 
working across disciplines. 
Also focus on knowledge and 
attitudes which are often 
the sources of behavior 
change. 

Promote more DA training 
and research 

Promote the use of regular 
monitoring for improved 
management. Dcve lop fie l J  
manuals for monitoring and 
evaluation. Develop new 
courses on system 
monitoring 

Promote the use of regular 
monitoring for improved 
manngealent. Develop field 
manuale for monitoring and 

rva luat ion. 



TABLE 1. 
*Comparison o f  T ra in ing  Methods and Selected 

Tra in ing Object ives f o r  I r r i g a t i o n  Managers 

T ra in ing  Methods 

F i e l a  Simu 1. Lab Cases 

R e a l i s t i c  understanding High V. High High H i  gh 
o f  Job Requirements 

I n t e r n a l i z i n g  new Hi gh H i  gh V. High High 
knowledge about j ob  

Learning how t o  t h i nk  High High V. High High 
about I r r i g a t i o n  Systems 

Gaining new ideas and H i  gh Low V.  High High 
methods on how t o  do the 
j ob  b e t t e r  

Changing behaviour i n  High High V .  High High 
operat ion 

Developing an a t t i t u d e  H i  gh High H i  gh High 
o f  team work 

Abi 1 i t y  t o  step back and High V.  High - V.  High 
th ink  about the job as a 
who 1 e 

To p a r t i c i p a t e  i n  in ten -  High H i  gh 
s i ve  ac t i ve  learn ing 

- V .  high 

Seminar 

Low 

Low 

High 

High 

Low 

High 

High 

Low 

Lecture  

L w  

V. Low 

Low 

High 
I 

a 
a 

Low I 

Low 

*Modifieo from Rolf P. Lynton and Udai Pareck (1978), p.142. 



Table 2 

Common Areas o f  Professional Development Training 
Neede for Irrigation Management Improvement 

The Need 

Farming Training 

Water Management 
Extension Cadre 

Water Dietribution 
Cadre 

Irrigation 
Monitoring Unit 
( interdisciplinary) 

Project 
Evaluation Unit 
(interdisciplinary) 

Research - Special d 
Studies Cadres 
(team approach) 

Specialized 
Discipline 
Research 
Examp lea: Ground 
water eimulation 
modeling, flood 
forecasting, river 
basin modeling, 
systems design, water 
law, farmer 
organization, etc. 

Planning Unit 
( interdisciplinary) 

Suggested Type of Tr~i- 

by trained extension workers 
who know water management 

university and short courses 
with hands-on experience 
working with farmers 

diagnostic analyeis training 
with skill8 related to j o b  
and how to interact with the 
farmers 

diagnostic analysie, 
hands-on course in methods 

diagnostic analysis methods, 
data analysis, and synthesis 

diagnostic analysis methods 
plus team approach to 
development of solutions 

long tern specialized degree 
or non-degree training 

diagnostic analysis proceGs 
for understanding of system 
and appraisal purposes - 
under8 tanding of non-irrigat ion 
aspects and need tor flexible 
operations 

Duration 

Continuous 

Long and 
short term 

short term 

4-6 weeks 

4-6 weeks 

10-12 weeks 

1-4 years 



P e  sign 

Major Systems crop water requirements, control 4-5 weeks 
structures, meaeuring devices, 
utilization of farmer information 
for design, using local data for 
design 

Minor System8 crop water requirements, control 4-5 weeks 
etructures, measuring devicee, 
utilization of farmer intormation 
for design, using local data for 
deeign 

Farm System specialized training on small 4-5 weeke 
structure#, land leveling, 
working with farmers using 
local data 

Operat ion and Maintenance Staff 

Ha jor Off icals information syetems, crop 2 weeks 
water requirements monitoring 
and use of data for discussion, 
two-way coutmunicationa with 
farmers 

Minor Of ficials water distribution, farmers' 6 weeks 
needs, measuring control 
devices, courmunication with 
farmers 

Farm System water uee practices, 1 week 
organization, 06M, links 
with authorities 

Policy Make.rs awareness and understanding 1 week 
of systems approach and uves 
of monitoring evaluation and 
special etudiee for policy 
reform 



T a b l e  3 

P r o f e r s i o n a l  P a r t , i c i p a n t s l  Views oL Relevance  
o f  D i a g n o s t i c  A n a l y s i e  T r a i n i n g  f o r  Var ious  

Water  Management -Per?onneI  -- 

(Workshops a t  Anand, G u j a r u t ,  Feb.1b-March 1981 
and a t  C h a t o o r g a r h ,  R a j a s t l , a n ,  Jar,. 19-Feb. 20 ,  1982) 

A .  "Would you recommend d i a g n o s t i c  a n a l y s i s  t y p e s  of p r o f e s s i o n a l  
deve lopment  f o r  t h e  f o l l o w i n g  type8  of p r o f e e s l o n a l a ? "  

Number o f  p r o f e s a i o n e l s  p a r t i c i p a t i n g :  G u j a r a t  16 
K a j a s t h a n  2 

4 5  

- "- 

Type P e r s o n n e l  Yes Perhapa No Don ' t  No Hcsp. 
Know ~. - .  

P e r c e n t a g e s  
1. Command Area Development 90 .0  4 . 4  0 .0  4.4 2 . 2  

(CAD) F i e l d  S t a f f  
2. A l l  I r r i g . D e p t . P e r n o n n e 1  69.0 15.5  1 1 . 1  2 .2  2 . 2  
3. A l l  New Eng.Graduatee 

E n t e r i n g  1 r r i g . D e p t o .  64.5 22.2 11 .1  2 . 2  0.0 
4. E x t e n s i o n  S t a f f  l n v o l v e d  

i n  CAD Program8 82.2 13 .3  2 . 2  0.  0 0.0  
5. Agronomimta Invo lved  i n  

CAD Programs 89.0 6.7 2 . 2  0.0 0.0 
6. Economiete Invo lved  i n  

CAD Programs 75.6  20.0 2 . 2  2.2 0 .0  
7.  O f f i c e r s  w i t h  S i m i l a r  

P o e i t i o n s  t o  Yours 75.6 h. 7 13 .3  2 . 2  2. ?. 

8 .  "Would you recommend s h o r t  one  t o  f o u r  d a y  workshops f o r  t o p  
o f f i c i a l s  and  p o l i c y  makers  a s s o c i a t e d  w i t h  i r r i g a t i o n  w a t e r  
management deve lopment  t o  b r i n g  them Irp t o  d a t e  wi t h  t h e  n e w  
a p p r o a c h e s  o f  how t o  d i a g n o s e ,  p l a n ,  a n d  improve i r r i g a t i o n  systems?" 
(No te :  T h i r  q u e s t i o n  wao o n l y  a s k e d  of t h e  29 p a r L l c i p a n t s  a t  
R a j a a t h a n ,  I n d i a ,  P r o f e e s i o n a l  k v e l o p m t ~ n t  Workshop.) 

1. N a t i o n a l  Leve l  P o l i c y  Makers 83 .0  14 .0  0 .0  0 0 3.0 
2.  CWC Members 76 .0  17.0 0 . 0  0.0 7.0 
3. CAD Ccmmiseioners  93 .0  7.0 0.0 0.0 0.u 
4. S t a t e  Leve l  S e c r e c a r i e e  

of  I r r i g a t i o n ,  Chief  and 
S u p t .  Eng inee r8  76.U 17.0  3.5 3.5 0.6 

5.  D i r e c t o r s  and  J o i n t  
D i r e c t o r 6  o f  A g r i c u l t u r d  93 .0  7.0 0.0 0.0 0.0 



l a b l e  4 

RELATIVE COSTS FOR HARDWARE AND SOFTkARE COMPONENTS OF 40 IRRIGATION PROdECT 
FUNDED BY THE WORLD BANK AND AID WITH ASIA PRO.IECTS SEPERATED OUT 

T o t a l  Cost o f  a l l  T o t a l  Cost o f  a l l  T o t a l  Cost o f  a l l  T o t a l  Cost As ian To ta l  Cost Asian AID 
P r o j e c t s  and kB P r o j e c t s  AID P r o j e c t s  World Bank 
Percentages 

Components $2200(m) X $1806(m) X $401 (m) X $1635(m) $302 ( m )  X 
0 ,loo) (100) (rn 

A. Hardware 

1. Dams 
2. Canals 
3. F lood  Con t ro l  
4. Machinery and V e h ~ c l e s  
5. Roads ano o t h e r  

I n f r a s t r u c t u r e  
6. Tubewel ls 
7. Low L i f t  pumps 
8. Drainage 

$ M i l  

131 (5.9) 
154 (34.2) 
25 (1.1) 

138 ( 6 - 3 )  
i 6 b  (7  - 5 )  

25 (1.1) 
38 (1.7) 

105 (4.8) 

$ M i l  

131 
654 

12 
84 

11s 

23 
6 

103 

$ M i l  $ M i l  

115 
571 

12 
81 
94 

2 3 
6 

94 

$ M i l  

( 7.0 ) 0 

1. On-farm Water Eanagement 3 68 i l b . 7 )  311 (17.2) 57 (14.2)  310 (19.0) 50 (14.6) 
2 .  T r a i n i n g  30 (1.4) 13 i .8J 15 (3.7) ( . 9 )  14 (4.6) 
3. C r e d i t  27 (i .2) 0 ( 0 )  2 7 (6 .7 )  0 (0.0) 24 (7.9) 
4. Admin. & Management 400 (18.1) 348 (19.3) 52 (13.0) 314 (19.2) 36 (1  1.9) 

SOURCE: IRRIGATION PROJECTS DOCUMENT REVIEW: Execu t i ve  Sumnary. 
k a t e r  Management Synthes is  P r o j e c t ,  Repor t  Number 1. 

February 1981 Utah S t a t e  U n i v e r s i t y .  Logan. Utah 

Note: Respect ive ly .  k o r l d  Bank and AID Asian p r o j e c t  c o s t s  a re  40.3 and 75.3% o f  t o t a l  p r o j e c t  costs .  Ten pe rcen t  o f  
t h e  t o t a l  p r o j e c t s  were begun between 1963 and 1969. 7&between 1970 and 1979 and t h e  remainder i n  1980 and 1981. 
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Annex V 1 1  

SUMMARY OF WATER MANACEMEN1 SYHTHHESIS 11 PROJECT 
(Science and Technology Bureau - 

AID, Washington, D.C.) 

1. Project Concept 

The project concept can be 8imply described a s  a freld orlented 
'approach for the development of an efficien~ and effective mechanism 
to systematically obtain, retrlevt., dlesrrnlnate and dliiuae 
transferable lessons learned from past, present and future field 
experience from around the world in irrlgorlon water mnnagement. 

2. Project Coal and Purpose 

The Project goal is to create institutional capability for 
increased agricultural producrion and higher farm income for 
participating farmers; the purpose 1s to provlde host countries and 
miseione with TA, expertise, training, epeclal studlee, and the 
transfer of technology which w ~ l l  enable host countries to lmprove 
the economic efficiency of irrigation water use. 

3. Project Output 

Principal project outputs will be: 

a. A better understanding and appreciation by relevant host 
country policy makers, planners, managers and implementors ot the 
importance of: 

(1) improving irri~at ion water inanagetnrnt; 
( 2 )  farmer participation in any sclie~nc! which aima to 

improve water management; 
( 3  an interdisciplinary iiyeteil~a approach to such 

management, including the integration of water control and 
agronomics into water managaement eysteols; 

( 4 )  the relat ionshipe between  water users, govrr~~rnent 
agencies, and the social and environmvnta 1 mi lieu withln which both 
groups operate; and 

( 5 )  constantly improving institutlorlsl capabilities of 
organilzations involved in irrigation water management training 
programs of wr.ich 8 to 10 will be in Asia. These problem solving, 
field oriented training programs will be conducted on a continuing 
basis. 



b. An institutionalized meana for the systematic gathering, 
evaluating, cataloguing, assessing end disseminating of both 
field-baaed leseone learned (technologies) and other promising 
technologiee which have not yet been field tested. This will be 
done through epecial studies, technology transfer workshops, 
newsletter@, special planning guide8 and technical manuals. Two of 
the three vorkehops for Transfer of Water Marlagement Technologies 
vill be held in Aeia. 

Project output is discussed in more detail under the Key 
Project Component eection below. 

4. Project Inpute 

Project input8 are detailed under the Financial Analysis 
section below and are aleo diecuseed under the Key Project Component 
section. They will not be discuseed here. 

Inputs-Outputs: The Linkages between inputs and outputs are 
direct and addrese what would otherwiee be a critical assumption: an 
understanding and appreciation of the importance of improving water 
management and organizational changes and, more than anyt.hing else, 
the attainment of the project outputs will depend upon the 
experience and quality of the contractor, the reaeon for insisting 
on a predominant capability waiver. 

WHSP I1 will provide technical assistance to mission8 which is 
a critical need as experienced by missions. Each mission wlll do 
forvard planning, on an annual basis, to identify the services 
desired from the contractor. Projcc~iuns o t  mission needs have 
already begun and will be continued. 

The end of project status will find varying levels of 
institutionalized training programs achieved from country to 
country, ranging from attainment to the bcginning ot tht: process. 
The statue will depend much on the point in time that the project 
service8 were proided and the conditions in the recipient countries. 

Outputs-Purpoeee: Although it will work primarily through host 
country agencies, a basic tenet of the project is that the farmer is 
the client and end ueer of the innovations and delivery systems 
established. The project cannot achieve its final purpose (or goal) 
if farmere are not responsive to the new approaches developed, which 
is first and foremost, a function of the project's effectiveness in 
institution building to provide for innovations which have 
profitability for farmers. The project deeignrn which calls for a 
syetems appro ch by a contractor who posseusce the needed expertlee 
and field experience, vill do much to enflure the required 
profitability. 



However, this may not be enough. Farmer costs of 
constructing, operating and  rnaintalning tlic improved irrigation 
system have to be taken into account. For mission projects which 
the WhSP I 1  would help d e s i g n ,  these costs will be included in the 
design analysis. And for mission projects ~lready under 
implementation, it is re;ilistic to assunlt! t i ~ n t  this aspect would 
also have received appropriate attention. Assistance to countries 
will include helping to create more posltive policles which will 
create a favorable environment for project success. 

While the output-purpose linkage is not a s  strong and direct 
as that betwen inputs and outputs, it presents little risk since 
the contractor would not generally enter a country unless it is 
deemed that the project would be both profitable to farmers and 
economically viable. 



F l C U R E  - 1 

A RESEARCH P R O C E S S  

l M P R O V I N G  I H K I C A T I O N  SYS'I  EMS 

D I A G N O S T I C  
A N A L Y S I S  

P I L O T  P R O J E C T  
IMPLEMENTATION <<> En 

A S S E S S M E N T  
O F  S O L U T I O N S  

KEY CONCEPTS 

1. SYSTEMS APPROACH 
2 .  I N T E R D I S C I P L I N A R Y  RESEARCH. 
3. ON-FARM C L I E N T  FOCUS 
4 .  HOST-COUNTRY INVOLVEMENT 
5 MANAGEMENT O R I E N T E D  
6. A C T I O N  RESEARCH 

E S S E N T  I A L  COMPONEN'l S 

1.  C L  L E N T  I NVOLVEMENl 
2 .  COMMUNICATION 
3 .  TEAM COLLABORATION 
4 .  T R A I N I N G  
5 .  LNS't ITU'I ' IONAL B U I L D I N G  
6 .  MON L'I'OR I N G  AND E V A L U A T I O N  



6 .  Key P r o j e c t  Components and T h e i r  R e l a t i o n s h i p s  

The t o u r  m a j o r  components  c o m p r i s i n g  t h i s  i l e l d - o r i e n t e d  
p r o j e c t ,  T r a i n i n g ,  I ' r c h n i c a l  A s s i s t a n c e ,  S p e c i a l  S t u d i e s  and  
Technology T r a n s f e r ,  a r e  h i g h l y  i n t e r r e l a t e d  and m u t u a l l y  
r e i n f o r c i n g .  For  example ,  t h e  t e c h n o l o g i e s  and  p r o c e d u r e s  made 
a v a i l a b l e  f o r  s y s t e m a t i c  t r a n s f e r  unde r  tht .  l ' t c h n o l o g y  T r a n s f e r  
component w i l l  be u t l l . i z e d  t o  s t r e n g t h e n  t h e  T r a i n i n g  component .  
L i k e w i s e ,  t h e  t r a i n i n g  activities a l s o  become mechanism f o r  f u r t h e r  
t e c h n o l o g y  t r a n s f e r ,  a b s o r p t i o n ,  and d i f f t ~ e i t s n .  The d i a g n o s t i c  
problem s o l v i n g  s t u d i e s  u n d e r  t h e  S p e c i a l  S t u d i e s  component w i l l  
p r o v i d e  i n p u t  i n t o  T r a i n i n g  a s  w e l l  a s  l e c h n o l o g y  T r a n s f e r .  The 
T e c h n i c a l  A s s i s t a n c e  component s u p p o r t s  thl.  o t h e r  components  s i n c e  
i t  w i l l  f o c u s  on s u c h  t h i n g s  a s  problem s o l v i n g ,  a s s i s t a n c e  i n  
t r a i n i n g ,  program d e s i g n ,  i n s t i t u t i o n  b u ~ l d i n g  and p r o j e c t  
a p p r a i s a l s .  Some i m p o r t a n t  p r i n c i p l e s  a r e  b u i l t  i n t o  t h e  p r o j e c t  
d e s i g n .  F i r s t ,  a s  s u g g e s t e d  a b o v e ,  t h e r e  is  c o m p l e m e n t a r i t y  be twen 
componen t s ;  what  i s  l e a r n e d  i n  one  component p r o v i d e s  f e e d b a c k  o r  
i n p u t  f o r  a n o t h e r  component .  Second ,  t h e  p r o j v c t  1 s  one  o f  
long- te rm invo lvemen t  which p r o v i d e s  t h e  c o n t r a c t o r  i n c e n t i v e s  f o r  
a c q u i r i n g  and m a i n t a i n i n g  t o p  l e v e l  e x p e r t i s e .  T h i r d l y ,  t h e s e  
components  and t h e  r e l a t e d  a c t i v i t i e s  a r e  s u c h  t h a t  t h e  s t a f f  o t  
t h e  p r o j e c t  a r e  f u l l y  i n v d l v e d  i n  p r o j e c t  work a c t i v i t i e s  and a r e  
no t  w a i t i n g  f o r  s h o r t - t e r m  TA a s s i g n m e n t s .  The c o n c e p t u a l  
framework and p o h i l o s o p h y  t h a t  u n d e r g i r d s  t h i s  p r o j e c t  i s  shown i n  
F i g u r e  1. Note t h a t  a  s y s t e m s  a p p r o a c h  i s  used  t o  d i a g n o s e ,  
r e s o l v e  and a s s e s s  t h e  s o l u t i o n s  p r i o r  t o  imp lemen t ing  a  p r o j e c t .  
The key components  a r e  shown a l o n g  w i t h  e s s e n t i a l  components .  T h i s  
p r o c e s s  and  app roach  i s  c e n t r a l  t u  t h e  c o n c e p t  of t h e  p r o j e c t ,  i t s  
key components  and t h e  p r o j e c t  a c t i v i t i e s .  

7 .  D e s c r i p t i o n  of P r o j e c t  Coinponents 

a .  T r a i n i n g  - Htrmnn Resource  Development:  ?'he need t o r  
s e v e r a l  t y p e s  of  t r a l n i n g  i s  w e l l  d o c u i ~ ~ c n t c d .  The f i v e  c o u n t r i e s  
v i s i t e d  b t h e  e x p e r t  irrigation team gave  t h c  h i g h e s t  p r i o r i t y  t o  t; t r a i n i n g .  . The c u r r e n t  problem,  howevcr ,  i s  t l ~ a t  w h i l e  t r a i n i n g  
i s  c l e a r l y  p e r c e i v e d  a s  b e i n g  n e e d e d ,  t h e r e  i s  v c r y  l i m i t e d  
u n d e r s t a n d i n g  t h a t  w a t e r  m;ln.agement is a young s c ~ e n c e  e v e n  i n  t h e  
U.S. and r e q u i r e s  s p e c i a l  t a x p t r t i s e  i n  s y s t e m s  a p p r o a c h e s .  
C o n v e n t i o n a l  t r a i n i n g  i n  c . n g l n t : e r i n ~ ,  sgroliorny, economics ,  
e x t e n s i o n  and o t h e r  scic?ncu i s  n o t  c ~ c i r q r ~ o t e .  ' l 'here i s  a growing 
need t o  r t ~ o r i e n t  t I - ; l i n ing  i n  o r d e r  t o  prtap;lrt> t h ( 5  r o ~ l r e s  needed  t o  
implement s u c c e u s t u l  pro$t :c t s .  Utah St t r tc  I l n i v e r s i  t y ,  i n v o l v e d  
t h r o u g h  t h e  WMSP c o n t r a c t o r ,  ha s  developc:(l .jn i n t e r n o c l o n a l  
i r r i g a t i o n  c e n t r e  w h ~ c t ~  o f f e r s  s h o r t  c o u r s e s  i n  w n t e r  management. 
C o r n e l l  U n i v e r s i t y ,  unde r  t h e  KADS p r o j e c t ,  hiis d e v e l o p e d  a n  
i n t e r d i s c i p l i n a r y  t.earn t r a i n i n g  model which  i s  c u r r e n t l y  b e i n g  



t e s t e d .  The model was r e c e n t l y  t e s t e d  s u c c e u s t u l l y  I n  Egypt and 
I n d i a  and i t  h a s  been  r e q u e s t e d  by S r i  Lanka and Bang ladesh  and  
a g a i n  by I n d i a .  T h i s  and o t h e r  t y p e s  of  t r a i n i n g  s h o u l d  be 
i n t r o d u c e d  t h r o u g h o u t  A s  i o .  C u r r e n t l y  , t h e  11id iar i  Guvernment based  
on  t h e i r  p o s i t i v e  e v a l u a t i o n  of t h e  G u j a r a t  WMSP t r a i n i n g  program 
i n  Feb-March 1981,  h a s  r e q ~ ~ e s t e d  t h a t  t h e  c o u r s e  be t a u g h t  a g a i n  
f o r  p r o j e c t  p e r s o n n e l  i n  R o j a s t h a n  S t a t e .  

A mechanism i s  needed  t h a t  would :  

- a s s i s t  m i s s i o n s  i n  " f r o n t  l o a d i n g "  new p r o j e c t s  w i t h  q u i c k  
and  e f f e c t i v e  i n - s e r v i c e  t r a i n i n g  f o r  p r o j e c t  e x e c u t i o n  p e r s o n n e l  
and f a r m e r e ;  

- a s s i s t  m i s s i o n s  and h o s t  c o u n t r i e s  i n  t r a i n l n g  c a d r e s  f o r  
m o n i t o r i n g  and e v a l u a t i n g  i r r i g a t i o n  s y t e m s  and  p r o j e c t s ;  

- a s s i s t  m i s s i o n s  i n  h e l p i n g  h o s t  c o u n t r i e s  d e s i g n  
a p p r o p r i a t e  t r a i n i n g  p rog rams ,  i n c l u d i n g  t h o s e  f o r  t h e  t r a i n i n g  o f  
t r a i n e r s  ; 

- a s s i s t  w i t h  i d e n t i f y i n g  a v a i l a b l e  t r a i n i n g  m a t e r i a l s  which  
a r e  i n c r e a s i n g l y  made a v a i l a b l e  from A I D ,  FAO, o t h e r  t e c h n i c a l  
a s s i s t a n c e  o r g a n i z a t i o n s ,  and o t h e r  p r o j e c t s ;  

- h e l p  h o s t  c o u n t r i e s  d e v e l o p  r e l e v a n t  t r a i n i n g  c u r r i c u l a  
and  m a t e r i a l s  t o  r r t o r m  fo rma l  t r a i n i n g  i n  c o l l e g e s  and 
u n i v e r s i t i e s  ; 

- d e v e l o p  s h o r t ,  i n t e n s r v e  hands-un  t r l i  11-11 ng programs 
i n - c o u n t r y  and a t  s e l e c t e d  U.S. u n i v e r s i t i t . t s ,  f o r  p o l i c y  m a k e r s ,  
p r o j e c t  manage r s ,  r e s t . a r c h ~ > r s  and  p r o j e c t  i i ~ ~ p l t ? m e n t o r s  i n  how t o  
d i a g n o s e  and improve s y s t e m s  ; 

- a s s i s t  i n  d e v e l o p i n g  s e l e c t i o n  c r i t e r i a  and p r o v i d i n g  
s e l e c t e d  f o r m a l  t r a i n i n g  a t  i n s t i t u t i o n s  i n  t h e  U.S. t o  p r o v i d e  
l e a d e r s h i p  i n  key a r e a s .  A o n e  o r  two s e m e s t ? r  l ion-degree t y p e  o f  
t r a i n i n g  1 s  recommended f o r  c e r t a i n  t e c h n i c a l  s p e c i a l i t i e s  f o r  some 
c o u n t r i e s  t o  h e l p  them d e v e l o p  t h e  i n i t i a l  c a p a c i t y  t o  
i n s t i t u t i o n a l i z e  t h e i r  own t r a i n i n g  programs.  

To meet  t h e  w a t e r  management t r a i n i n g  needs  t h e  p r o j e c t  would:  

( 1 )  Develop ,  d e f i n e  and d e m o n s t r a t e  t r a i n i n g  programs 
i n  t e n  l o c a t i o n s  and t h r e e  new w a t e r  mariagemc2nt t r r i n i n g  c o u r s e s ,  
s u c h  a s  W a t e r c o u r s e  R e h a b i l i t a t i o n  Methods and P r o c e d u r e s ;  
Management S k i l l s  f o r  Tmpruved O6M of  Sytema;  O r g a n i z i n g  arid 
Gu id ing  Water  User  A s s o c i a t i o n s  and E x t e n s i o n  T r a i n i n g  i n  Sys t ems  
Approaches  t o  Water  Management. 



( 2 )  Conduct up t o  t e n  o n - s i t e  f i e l d  t r a i n i n g  c o u r s e s  
in Moni to r ing  and E v a l u a t i o n  o f  I r r i g a t i o n  Systems i n  h o s t  
c o u n t r i e s  of  which seven w i l l  be i n  Asia .  

( 3 )  Rekine t h e  WMSP D i a g n o s t i c  Ana lys i s  T r a i n i n g  
c o u r s e  and implement i t  i n  s i x  c o u n t r i e s  of t h e  Asian r e g i o n .  

( 4 )  Conduct o r  make available each  y e a r  one r e g u l a r  
i n t e n s i v e  (6  t o  8 weeks) sumner t r a i n i n g  program i n  t h e  U.S. 
i r r i g a t e d  r e g i o n s  f o r  s e l e c t e d  h o s t  c o u n t r y  p r o j e c t  and m i s s i o n  
pe r sonne l  t o  meet s p e c i r i c  needs ( s e v e r a l  c o u n t r i e s  need t o  t r a i n  
t r a i n e r e  b e f o r e  they can deve lop  t h e i r  own in -coun t ry  t r a i n i n g  
programs.)  

( 5 )  T r a i n  c a d r e s  o f  t r n i n c r s  f o r  h o s t  c o u n t r y  wa te r  
management t r a i n i n g  programs, both  i n - c o r ~ n t r y  and t h e  U.S., on a  
s h o r t - t e r m ,  non-dcgree b a s i s .  

( 6 )  E v ~ ~ I J R ~ ~  e x i s t i n g  t r a i n l n g  m a t e r i a l  and c o u r s e s  
worldwide and m a i n t a i n  a l i b r a r y  ( l i s t i n g  and s u p p l y )  of  t h o s e  
c o n s i d e r e d  t o  be of v a l u e  t o  A I D  Miss ions  and LI)Cs. 

(7) Develop a p p r o p r i a t e  l i n k a g e s  w i t h  FAO, C G I A R ,  and 
o t h e r  i n t e r n a t i o n a l  o r g a n i z a t ~ o n s  Involved i n  t r a i n i n g  i n  o r d e r  t o  
s h a r e  e x p e r i e n c e s ,  r e f i n e  approaches ,  t r a n s f e r  l e s s o n s  l e a r n e d  and 
t o  c o l l a b o r a t e ,  where f e a s l b l c .  

b. 'rcchnica I A s s ~ s t a l l c e :  Mivs lo r~s  hove i t l e n t l  t i e d  t h e  n e e d  
f o r  t e c h n i c a l  a s s i s t a ~ l c e  i n  a  number o t  wa te r  lnanagement a r e a s .  
The need was a l s o  i d e n t i f i e d  by thc: e x p e r t  team f i e l d e d  by t h e  
WMSP. l 'hr r e v i s e d  p r o j e c t  would p rov ide  t h e  f o l l o w i n g  under  t h e  
t e c h n i c a l  a s s i s t a n c e  component: 

( 1  E x p e r t i s e  i n  wa te r  managernc?~~~ f o r  s h o r t - t e r m  
t e c h n i c a l  a s s i s t a n c e  which may i n c l u d e  a s s i s t a n c e  i n  p r o j e c t  d e s i g n  
and development,  e t c .  ( P o o l  i s  t o  itlc111dc [ i x p e r t i s e  from t h e  
c o n t r a c t o r  s t a f f ,  o u t s i d e  o r g a n i z a t i o ~ l s  i n  USA a n d  ocher  c o u n t r i e s . )  

( 2 )  An up- to-( la te  r o s t e r  o f  t ? x p r r t i s e  i n  USA wit11 
e x p e r i e n c e  i n  cornpreht~nsive sys tems approaches  utilizing hard and 
s o £  tware component t o  wa te r  liianagement improveme~l t  and a n  
e v a l u a t i o n  of t h e i r  performance i n  c o n 8 u l t i n g .  

( 3 )  An i n v e n t o r y  of p r o f e s s i o n ~ l u  w i t h i n  t h e  
deve lop ing  c o u n t r i e s  wllicll have demonstra ted  e b i  1  i t  ~ e s  i n  tarm 
wate r  management and yllich en11 be lnadr! a v u i  1iiI)lr tor c o n s u l t i n g  
w i t h ~ n  o r  o u t s i d e  t t l t a i x .  c o u ~ l t r ~ e s .  (Focus wl l  1 b e  g iven  t o  
b u i l d i n g  u p  t h i s  c a d r e  w i t h i n  c o u r l t r i c s  a ~ ~ d  r P g i o n s . )  



( 4 )  Long-term t e c h n i c a  1 a s s i s t a n c e ,  f o r l ' u p  t o  two 
y e a r s "  d u r a t i o n ,  p r i m a r i l y  w i t h  an  i n t e g r ~ t ~ d  p h y s l c a l  and e o c l a l  
s c i e n c e  a p p r o a c h  may bc p r o v i d e d  i n  s p e c i a l  c a s e s  when m i s s i o n s  
d e s i r e  t o  buy I n t o  t h e  p r o j e c t .  Much oh t h e  knowledge a b o u t  t h e  
mrx of  p h y s i c a l  and s o c i a l  o r g a n i z a t i o n a l  a s p e c t s  o l  w a t e r  u s e  t h a t  
we now have a v a i l a b l e b  came a b o u t  because  o t  Long-term t e c h n i c a l  
a s s i s t a n c e  t o  on-going  p r o j e c t s .  l 'he On-Farm Water  Management 
Program i n  P a k i s t a n  v e n t  on f o r  more chan  a d e c a d e ,  w i t h  American 
AID-funded e x p e r t s  p o s t e d  t h e r e  f o r  up r o  f o u r  y e a r s  a t  a  t i m e .  

( 5 )  A s y s t e m a t i c  s e l f  e v a l u a t i o u  o i  t h e  t e c h n i c a l  
a s s i s t a n c e  pe r fo rmed  u n d e r  t h e  p r o j e c t .  

c .  S p e c i a l  S t u d i e s :  M i s s i o n s  o f t e n  hnvc  s p e c i f i c  needs  f o r  
s h o r t - t e r m  s t u d i e s  i n  c o n n e c t i o n  w l t h  p r o j e c t  di*velopment  and  
o p e r a t i o n .  The two l e a d  u n i v e r s i t i e s  o f  tht! c o n t r a c t o r  unde r  WMSP 
have  e v o l v e d  m e t h o d o l o g i e s  l o r  q u i c k  and e l f e c t i v e  d i a g n o s t i c  
a n a l y s i s  o f  i r r i g a t l o r ~  f i y s t e m ~  and t h e i r  componcrits.  A c o u r s e  w i t h  
t r a i n i n g  manuals  has  heen d e v e l o p e d  f o r  t h i s  t y p e  of  a n a l y s i s .  
Recent  e x p e r i e n c e  ~ n  s e v e r a l  c o u n t r i e s  s u y g t s s t s  t h a t  where a d e q u a t e  
d i a g n o s t i c  a n a l y s i s  p r e c e d e d ,  o r  wab a  key coriponent  i n  p r o j e c t s ,  
p r o g r e s s  i n  improv ing  w a t e r  and c r o p  manageniellt ha s  been  r a p i d .  
C a r e f u l  i d e n t i f i c a t i o n  o f  t h e  p rob lems  a t  t h e  fa rm l e v e l  and t h e  
t e s t i n g  and e v a l u t i o n  of a p p r o p r i a t e  s o l u t i o n s  a l s o  d e l i n e a t e  
i n s t i t u t i o n a l  c h a n g e s  needed  thoughou t  t h e  sys t em.  T h i s  p r o j e c t  
w i l l  u s e  t h e  d i a g n o s t i c  a n a l y s i s  mode and c o n d u c t  s p e c i a l  
s t u d i e s 4 .  P o s s l b l e  examples  a r e :  

( 1 )  S p e c i a l  t i e l d  problem i d e n t ~ f i c a t i o n  s t u d i e s  
r e q u e s t e d  by t h e  m i s s i o n s  and t h e  b u r e a u s  i n v o l v e d  w i t h  heavy h o s t  
c o u n t r y  i n v o l v e m e n t .  These  c o u l d  r a n g e  from s p e c i f i c  t e c h n i c a l  
problems t o  i n v e s t i g a t i o n s  of how t o  d e l i v e r  w a t e r  management 
t e c h n o l o g y  t o  f a r m e r s .  

( 2  P r o v i s i o n  o i  a n  i n t e r d i s c ~ p l  i n a r y  team o f  
i r r i g a t i o n  e x p e r t s  t o  i r r i g a t i o n   issue^ and  i n v e s t m e n t  s t r a t e g i e s  
f o r  p l a n n i n g  p u r p o s e s  o f  r e g i o n a l  b u r e a u s  o r  l ios t  c o u n t r i e s  on  a 
c o u n t r y  r e q u e s t  b a s i s .  

( 3  A n a l y s i s  o i  p r o j e c t s  t o  h e l p  AID t r a c k  p r o j e c t  
c o s t s  and b e n e f i t s ,  i d e n t i f y  l e s s o n e  l e a r n e d ,  and a s c e r t a i n  
t r a n s f e r  t e c h n o l o g i e s  from v a r i o u s  t y p e s  o t  p r o j e c t s .  T h i s  
a n a l y s i s  i n i t i a t e d  u n d e r  t h e  WMSP n e e d s  t o  p r o v i d e  more i n - d e p t h  
economic  d a t a  f o r  u s e  i n  p l a n n i n g  and  r e v i e w  o t  p r o j e c t s  and  f o r  
h e l p  i n  e v o l v i n g  improved p o l i c i e s  i n  h o s t  c o u n t r i e s .  



( 4 )  Coat  e f  l e c t  i v e  s t ~ ~ d i r : : j  0 1 '  c o ~ n p n r e t  i v e  
o r g a n i z a t i o n a l  and t e c h n i c a l  m e t h o d s  i o r  c i c l i v c r l n g  w a t e r  f r o m  t h e  
c a n a l  d i s t r i b u t i o n  t o  f a r m e r s '  f i e l d s .  ' I ' e c t ~ n i c a l  e x a m p l e s  m i g h t  
i n c l u d e  u n l i n e d ,  p a r l i a l l y  l i n e d ,  c o ~ n p l e t . e l y  l i n e d  a n d  u n d e r g r o u n d  
c o n v e y a n c e  s y s t e m s  w i t h  v a r y i n g  d e g r e e s  o t  s t r u c t u r e s .  
O r g a n i z a t i o n a l  m e t h o d s  m i g h t  i n c l u d e  n dcsign s y s t e m ,  a Warabundi  
r i g i d  r o t a t i o n  s y s t e n l  a n d  o t h e r  t y p e s  o f  a l l o c a t i o n ,  l o c a l  
o r g a n i z a t i o n s  o f  farmers t o r  r e h a b i l i t a c i o t ~  p r o j e c t s  a n d  new 
i r r i g a t i o n  p r o j e t s .  

( 5 )  P r o v i d e  t eam of  t e c h n i c a l  r x p c r t s  t o  p e r i o d i c a l l y  
m o n i t o r  f o u r  o r  t l v e  L I S A l D  t l e l d  p r o j e c t s .  Thl s ~ : x p r r i m r n t a l  
e f f o r t  would be  t o  t l e t e r l n i n r  i f  t h i s  t y p e  o t  t e c h n ~ c a ~  s u p e r v i s i o n  
wold  b e  a w o r t h w h i l e  lnanagernent t o o l .  

( 6  S t l ~ d l e s  o t  f a r m e r  p a r t i c i p a t i o o  n s  a r e s o u r c e  i n  
p r o j e c t  p r e d e s  i g n  and d e s i g n  . 

(7) Cotitluct a t h c r  i r r i g a t i o n  r e l n t e d  s p e c i a l  s t u d i e s  
r e q u e s t e d  by AlD. 

(8) S p e c i a l  s t u d i e s  t o  i d e n t l l y  i s s u e s  a n d  i n v e s t m e n t  
s t r a t e g i e s  f o r  i r r i g a t i o n  i n  c o u n t r i e s  r f ? q u e s t i n g  t h i s  s e r v i c e .  

d .  Tcchriology l a n s t e r :  r l e c h n o l o g i c ~ s  t o r  i m p r o v i n g  w a t e r  
management a r e  k n c , u n . ' r K r t . c e n t  y e a r s ,  a nutnbvr o f  
o r g a n i z a t ~ o n a l  p r o c r d u r e s  and a p p r o a c h e s  h a v e  b e e n  t o u n d  
e f f e c t i v e .  C u r r e n t l y ,  e.?ch p r o j e c t  t e r ~ d s  t u  b e  a c a s e  s t u d y  a n d  
o n e  p r o j e c t  o r  c o u n t r y  i s  n o t  f a m i l i a r  w i t h  t e c h n o l o g i e s  a n d  
a p p r o a c h r s  which  c a n  b e  t r a n s f e r r e d  and  dd.iptc!d t o  o t h e r  p r o j e c t s  
o r  c o u n t r i e s  a t  l v k  c o s L .  I t  i s  h i g h l y  inet trc~c:rlt a n d  c o s t l y  f o r  
e a c h  p r o j e c t  o r  c o u n t r y  t o  r e i n v e n t  t h e  p r o v e r b i a l  w h e e l  e n d  no t  
l e a r n  f rom l e s s o n s  o t  o t h e r s  i l l  t h e  r e g j . o n .  l l t ah  S t a t e  U n i v e r s i t y ,  
o n e  o f  t h e  two l e a d  u n i v e r s i t i e e  f o r  t h e  c o n t r a c t o r  b e t w e e n  
1956-1970,  d e v e l o p e d  a n d  implemented  a  mechanism for k n o w l e d g ~  
t r a n s f e r  i n  i r r i g s t  i o n .  A s i m i l a r  111cc1iani sm i s  p e r h a p s  more 
r e l e v a n t  now t h a t  Inore i s  known a b o u t  w a t e r  management t e c h n o l o g y  
and  p r o c e d u r e s  f o r  i m p r o v i n g  s y s t e m s .  As l e s s o ~ l s  a r e  l e a r n e d ,  
i n s t i t u t i o n a l  c h n n g c s  b e g i n  t o  t a k e  p l a c e  a s  s e e n  i n  s e v e r a l  
c o u n t r i e s  r e c e n t l y .  C o n s e q u e n t l y ,  c l ~ e r e  i s  3 need t o r :  

- s y s t e m n t  rc.1 l l y  b u i l d i n g  i n t o  n l 1 p r o j t ! c t s  rr memory 
mechailism t o  i d e n t i f y  t cbc l lno log ies  i~ncl ~ ) r u c t ~ d u r e s  w i t h  1 i k e  l y  
t r a n s f e r  p o t e n t i a l  a c r o s s  t h e  r e g i o n ;  

- d e v e l o p i n g  a  ineans t o  mee t  t hc- w d  t4.r Irl,ill.igci~nent knowledge  
t r a n s f e r  n e e d s  ~ n  t l ~ c i  1.UC's ; 



- es tab1 ishi ng regi onn 1 on-going water msrlaKemcAnt 
improvement seruinars/workshopti that would rnet't rt-gi~lirrly, in an 
Asian country, with the specific objective of transferring water 
management knowledge. 

The technology transfer and institutional development 
component of WMSP I1  will provide the following: 

(1) an up-to-date inventory ot signit icant non-country 
specific technologies, technical reports and training materials for 
systematic worldwide transfer to users through the AID, ShT, DIU 
sys tern; 

( 2 )  specific planning guidee, concept papers, field 
technical manuals and audiovisual materials tor systematic transfer 
of selected proved technologies to technicfi~l personnrl, planners, 
extension workers and farmers; 

( 3 )  an-up-to-ddte network for key irrigation water 
management profess~onals in developing countries who are provided 
with water management information (i.e., the NMSP newsletter) and 
technical materials upon request, and help link this networks; 

( 4 )  special working seminars lor key scientists and 
policy makers in Asla, designed to document and share in usable 
forms those technologies and procedures whicli work well in any area 
and have transfer potential; special mobile mini-workshops designed 
for key policy makers in rach country of Abia and AID otficials to 
help create awareness for ~nstitutional change and understanding of 
the advances in water management which contribute to euccessful 
projects ; 

( 5 )  an up-to-datc. b~bliography of available training 
materials which focuses on c h e  software aspects of water 
management; materials are to be identified, obtained, abstracted, 
sntered into bibliographies and the AID, S h l ,  Data Bank and made 
known through a news letcer ; 

( 6 )  cooperation, coordination and linkage ot all 
activities, where feasible, with leading regional and international 
organizaLions and other universities involved in water management; 

( 7 )  cooperat ioll with and assistance to private 
contractors with AID contracts related to ~rrlgation water 
management to help them build up their capabilities and resolve 
problems they are facing in the field. 



Tilere ie currently substantinl international intereet in 
improving the efficiency of water ust:. Some international 
organizations are conducting productive research on the topic and a 
few donors are assisting in projectt; to io~prove water management. 
It seems clear that there is a need for a permanent technology 
tranfer mechanism of the nature deecribed, to gather leesons 
learned from whatever source and access them to any interested 
party. While such a mechanism could be institutionalized within 
AID, it is not clear that this is the most feasible place for it. 
An important task of the contractor will be that of recommending 
where the mechanism should be located and how to establish linkages 
between it and other organizations to systematically provide inputs. 
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Annex VIII 

SUMMARY OF FlNDlNGS OF OHCiAN IZA'TIONAL 
EFFEC'rIVENESS OF YHOJEC'LS V L S  ITKD* 

Discussions with irrigation officials at the central and state 
government Levels reveal an awareness of ttie large challenge and 
problems of irrigation development in the 1980's. Firat, there is 
an awareness of water management reaching to the farm level and the 
need for water management training or staff development at all 
levels of the irrigation system from the reservoirs to the farm. 
Secondly, there is a felt need for greatly improved monitoring and 
evaluation approaches within and of the system which will provlde 
feedback to decision centers in the delivery of water and also to 
state and central government decision centers to rmprove the 
operation of projects and systeme, planning, and policy-making. 
Thirdly, the GO1 is aware o f  the need for greater uniformity in CADA 
organizations, irrigation rules and rcguletlons, land development 
policies, and also in water management training across the states. 
Fourthly, the Center (GOI) w ~ l l  likely plan a stronger role in 
policy decisions and provision ok certain facilrties for research, 
monitoring, training, water codes, water price policies and other 
irrigation matters in the future. 

Slnce water is primarily a state subject, it is important that 
the Center clearly delineate its role and provide strong policy 
commitment, guidelines and facilities for the states. The proposed 
separation of design and construction from operation and maintenance 
and the creation of a strong career structure for water management 
will go a long wag towards giving prestige and status to an area 
long neglected. 

Increasingly, the organizational etfectivcness of irrigation 
projects and programs in India needs to be evaluated in terms of: 

-- increased predictability of delivery of water 
- - increased productiv~ty o t  water 

-- improved m;lintt!~iance of a ve1u;it) lc rc\sourct! and 
lmprovemcn t progrillrl 

-- improvcd ability o t  cost-ettectivt!uess arid recovery 
of investme~lts. 

-- investment of the iermers in thr f'irrtn systerns. 

* From Irrigation Development Options and Investment Strategies for 
the 1980s. (India), USAlD-WMSP Report 6. 



Until recently, as in most countries ot the region, 
irrigation organizations had been developed which did not take 
into consideration the soil, topographical, water-plant 
relationships or social factors in the projects they designed 
and constructed. The reasons for this are inadequate training 
of personnel and/or lack of experience in dealing with 
construction and maintenance of such systems. India has found, 
as many countries have, that, with increased population 
pressures creating more demands on irrigated agriculture, along 
with the high costs of irrigation development and improvement, 
approaches must be evolved which will result in more efficient 
and cost-effective water management at the farm level. 

Farmers in a democracy like India are now demanding more 
predictability and control of water for increased crop 
production. Farmers, in general, want more organizational 
control and discipline for water as a reliable agricultural 
input. Both the complexity and scale of eyeterns are such that 
the basic challenge of all organizations involved is of 
Himalayan proportions. 

There is ample evidence, especially where there are private 
tubewells and open welle, that farmers who have water control 
know the value of water, as evidenced by the way they manage 
water as an input, purchase it, and maintain their field 
channels for improved distribution. Where water is a public 
good and the technology is indivisible, except in some strong 
warabundi schemes in northern India, there is ample evidence of 
inadequate organization in terms of coordination and 
integration to provide adequate delivery of water end equitable 
distribution, as well as maintenance of public outlets, 
collective farm structures, and farm channels. 

In terms of several selected organizational dimensions, a 
tentative breakdown of organizational effectiveness of projects 
visited is presented in Table 2. The table was developed from 
both observations and information received during the several 
field visits. 

Synthesis of Effectiveness 

Several general observations are synthesize'd from this 
table showing various dimensions of organizations of projects 
visited: 

1. The structure oi the CADA organization is generally 
accepted. However, there is still a search to find the most 
effective organiza tiorla 1 model. The most imprVss ~ v e  
organizational structure, ~n terms ok workable coordination of 
agencies and integratidn of services is that o i  the Chambal 
Project. Perhaps this IS due to the longcr exprience, low 



t u r n o v e r  of  s t a f f ,  and t h e  a b i l i t y  o f  t h e  a u t h o r i t y  t o  e x e r t  
p r e s s u r e  f o r  p o l i c y  d e c i s i o n - m a k i n g  f o r  t i e l d  o p e r a t i o n s .  The 
c l e a r  l i n e s  o f  authority u n d e r  good l e a d e r s h i p  and  a n  a u t h o r i t y  
budget  make t h i s  a n  ef  fcc l  i v e  a p p r o o c l ~ .  

2. The re  i s  a  need  f e l t  t o  l i n k  a l l  a s p e c t s  of  management 
o f  w a t e r  d e l i v e r y  from t h r  r e s e r v o i r ,  d i s t r i b u t i o i l  a t  t h e  
o u t l e t ,  and on-farm u s e ,  r a t h e r  t h a n  t o  c o n t i n u e  t o  a t t e m p t  t o  
o p e r a t e  a s  though t h e s e  u n i t s  e x i s t  a s  s e p a r a t e  c l ~ t i t i e s .  

3. A s  i r r i g a t i o n  o r g a n i z a t i o n s  w i t h  e n g i n e e r i n g  e x p e r t i s e  
and  l o n g  e x p e r i e n c e  move c l o s e r  t o  t h e  fa rm l e v e l ,  i t  i s  
a p p a r e n t  t h a t  t h e  p rob lems  become more complex and  t h e  work 
l e s s  p r e s t i g e o u s .  Few s t a f f  a r e  equ ipped  by e x p e r t i s e  o r  
e x p e r i e n c e  t o  h a n d l e  t h e  t ough  o r g a n i z a t i o n a l  and  human 
problems o f  a d e q u a t e  d e l i v e r y ,  e q u i t a b l e  a l l o c a t i o n ,  on-farm 
improvements ,  and d i r e c t  s e r v i c e s  t o  f a r m e r s .  I t  i s  d o u b t f u l  
i f  many t r u l y  i n t e r d i s c i p l i n a r y  teams c o u l d  be  a s sembled  e a s i l y  
i n  I n d i a  t o  p r o p e r l y  a n a l y z e  problems a t  t h i s  l e v e l ,  d e v e l o p  
a p p r o p r i a t e  s o l u t i o n s ,  and  implement  and  m o n i t o r  improvement ,  
which f a rmeru  w i l l  m a i n t a i n  a d e q u a t e l y  on a  c o n t i n u i n g  b a s i s .  
I n  t h e  a b s e n c e  o f  o t h e r  a p p r o a c h e s ,  t h e  e n g i n e e r i n g  a p p r o a c h  t o  
t e c h n o l o g y  and t h e  a d m i n i s t r a t o r s '  u s e  of  r e g u l a t i o n s  have  been 
t r i e d  a s  a  means t o  a c h i e v e  f a r m e r  i n v o l v e m e n t ,  b u t  h a v e  n o t  
been  s u c c e s s f u l .  I n  b r i e f ,  t h e r e  a r e  f i e v e r a l  a r e a s  o f  need 
which s h o u l d  be a d d r e s s e d  i n  t h e  develop~nt?nt  o t  f u t u r e  
manpower, f o r  work i n  w a t e r  management. 

a .  G e n e r a l  i n a b i l i t y  of  a l l  b u t  a few o f f i c i a l s  t o  
u n d e r s t a n d  t h e  t o t a l  i r r i g a t i o n  s y s t e m  from t h e  r e s e r v o i r  t o  
t h e  f a rm,  a s  one  which must be c l o s e l y  c o o r d i n a t e d ,  l i n k e d  
o r g a n i c a l l y ,  and managed a s  a  t o t a l  s y s t c m ,  i n s t e a d  o f  t h r e e  o r  
more s y s t e m s .  

b .  Except  t o r  a few o f f i c i a l s  a t  b o t h  c e n L r a l  and  
s t a t e  l e v e l s ,  a w i d e s p r e a d  l a c k  o f  u n d e r s t a n d i r ~ g  a b o u t  what 
w a t e r  management i s ,  a s  w e l l  a s  a  l a c k  o f  u n d e ~ s t a n d i n g  o f  how 
and why t h e  p r e s e n t  s y s t e m  works a s  i t  d o e s ,  from t h e  c a n a l s  t o  
t h e  farm l e v e l .  

c .  A l o n g  t r a d i t i o l i a l  i n a b i l i t y  on t h e  p a r t  o f  
i r r i g a t i o n  e n g i n e e r s  and o t h e r s  t o  u n d e r s t a n d  and  a p p r e c i a t e  
t h e  r o l e  of  o t h e r  d i s c ~ p l i n e s  i n  t h e  d e s i g n  and  o p e r a t i o n  of  
a l l  a s p e c t s  of  a  complex i r r i g a t i o n  s y s t e m .  

d .  The s t r o n g  a s s u m p t i o n  t h a t  most problems i n  t h e  
d e l i v e r y ,  d i s t r i b u t i o n ,  application and removal  o f  what  c a n  be 
s o l v e d  w i t h  more t e c h n o l o g y  and  more r e g u l a t i o n s ,  combined w i t h  
w i d e s p r e a d  p a t e r n a l i s t i c  b e l i e f s  a b o u t  what f a r lne r s  c a n  and  
w i l l  do .  



4. Farmers want more p r e d i c t a b l e  s u p p l i c ? ~  than r a i n t a l l  
and ,  w i t h  t h i s  c e r t a i n t y ,  they d e ~ l r e  improved o r g a n i z a t i o n a l  
approaches  t o  a c h i e v e  d i s c i p l i n e  i n  t h e  d i s t r i b u t i o n  of  w a t e r .  
Farmers need improved s e r v i c e s  a t  t h e  tarm l e v e l  which,  i f  
provided a d e q u a t e l y ,  w i l l  c r e a t e  more c r e d i b i l i t y  i n  
government. An example i s  t h a t  many f i e l d s  l e v e l e d  by 
b u l l d o z e r s  and g r a d e r s  a r e  f a r  from l e v e l  f o r  good f i e l d  
a p p l i c a t i o n .  Methods need ' 0  be developed t o  g a i n  more 
involvement and c o o p e r a t i o n ,  once a d e q u a t e  wa te r  i s  a s s u r e d .  
Farmers need both i n c e n t i v e s  and d i s c i p l i n e ,  but compulsion 
a l o n e  w i l l  n o t  produce r e s u l t s .  Land c o n s o l i d a t i o n  and 
e n f o r c e d  c ropp ing  p a t t e r n s  w i l l  l i k e l y  n o t  work anywhere; 
however, more f l e x i b i l e  approaches  and adequa te  i n c e n t i v e s  
w i l l ,  i f  implemented p r o p e r l y .  Few t a m e r s  h a v e  r e a l i z e d  o r  
have y e t  s e e n  t h e  f u l l  b e n e f i t s  p o s s i b l e  from a comprehensive 
s e t  of improved on-form p r a c t i c e s .  

5. Maintenance o f  t h e  sys tems a t  c a n a l ,  d i s t r i b u t a r y ,  
o u t l e t e ,  and on-farm l e v e l s ,  I n  g e n e r a l ,  range from o n l y  f a i r  
t o  very  poor.  As one reviews p r o j e c t  b u d g e t s ,  one g a l n e  t h e  
impress ion  t h a t  maintenance i s  g i v e n  a very  low p r i o r i t y  a t  a l l  
p o l i c y  l e v e l s .  One wonders i t  t h i s  i s  a r e f l e c t i o n  of t h e  low 
leve  1  of p r e s t i g e  and " p r o s p e r i t y "  I n  maintenance oc  t  i v i t  i e s .  
Without farmer  c o o p e r a t i o n ,  no improvements w i l l  l a s t  long 
anywhere. 

6. Except i n  a  few p r o j e c t s  l i k e  Chambal, where o n l y  e 
beg inn ing  has  been made wit11 t h e  use  of a  s p e c i a l  CADA and 
mobi le  M a g i s t r a t e s  o r  t h e  r o t a t i o n  scheme i n  Rohtak,  t h e r e  i s  
no t  s u f f i c i e n t  concern  f o r  e n f o r c i n g  e x i s t i n g  codes  which a r e  
a d e q u a t e  t o  c o v e r  o f f e n s e s ,  such a s  s t e a l l o g  w a t e r ,  damage of 
s t r u c t u r e s ,  upkeep and maintenance of  term c h a n n e l s .  

7. Moni tor ing of t h e  s y s t e m  on a  r e g u l a r  and s y s t e m a t i c  
b a s i s  a p p e a r s  t o  t a k e  p l a c e  o n l y  on t h e  main c a n a l s  and on 
r o t a t i o n  sys tems  where farmer  demands a r t '  used a s  a b a s i s  f o r  
supp ly  of wnte r .  On r o t a t i o u  sys tems ,  measur ing d e v i c e s  a r e  
l o c a t e d  a t  t h e  heads  of w a t e r c o u r s e s .  Tlie com~niss ioner  a t  
Chambal sugges  t s  c o r r e c t l y  t h a t  measur ing d e v i c e s  and 
communication system6 yhould be used t o r  r e g u l a r  rnoiiltoring of  
t a i l s  of  sys tems t o  a s c e r t a i n  how w e l l  t h e  sys tem i s  
f u n c t i o n i n g .  

8. Everywhere, t h e  c x t e n s r o n  a s p e c t  of w a t e r  management 
i s  weak f o r  s e v e r a l  r e a s o n s .  F i r s t ,  i n  most C A D  a r e a s ,  t h e  T6V 
system i s  n o t  comple te ly  under  t h e  CADA a s  i n  Chan~bal.  
Secondly ,  t h e  A g r i c u l t u r e  Department,  u n l i k e  t e  I r r i g a t i o n  
Department,  works through t h e  Panchayat S a m i t i e s  and does  no t  
have a  d i r e c t  l i n e  o r g a n i z a t i o n  f o r  qu ick  d e c i s i o n - m a k i n g .  
T h i r d l y ,  nowhere a r e  t h e r e  s u b j e c t  m a t t e r  s p c c i a l l s t s  backing 



up e x t e n s i o n  workers  w i t h  t r a i n i l l g  i n  on-farm wate r  management 
improvement. The l r r i g a t i o n  Department organizes farmers  f o r  
t h e  r o t a t i o n  sys tem but t h e  e x t e n s i o n  g e t s  caught  up i n  
Panchayat p o l i t i c s  and t h e  l a r g e r ,  more powerful  f a rmers  
c a p t u r e  t h e i r  s e r v i c e s .  A s t u d y  needs  t o  b e  made of t h e  
o p e r a t i o n a l  s i z e s  of farms v e r s u s  t h e  l e g a l  s i z e s  because 
s u p e r f i c i a l  f i e l d  i n f o r m a t i o n  s u g g e s t s  t h a t  t h e  o p e r a t i o n a l  
u n i t s  of j o i n t  farms a r e  much l a r g e r  t h a n  t h e  u n i t s  r ecorded  by 
t h e  Land Revenue bepar tmeot .  I f  t h i a  i s  t r u e ,  t h e n  t h e  e i g h t  
h e c t a r e  o u t l e t  command approach i n  a l l  p l a c e s  stlould be 
q u e s t i o n e d .  Each o u t l e t  r e q u i r e s  h i g h e r  c o s t s  and i n c r e a s e d  
demand on t h i n  a d m i n i s t r a t i v e  r e s o u r c e s .  Also ,  t h e  o p e r a t i o n a l  
s i z e  of  farm u n i t s  may s u g g e s t  problems of l a r g e r  and more 
powerful  f a rmers  t a k r n g  i n e q u i t a b l e  s u p p l i e s  of wa te r  and n o t  
c o o p e r a t i n g  i n  on-farm improvements because  t h e y  know t h a t  
e x i s t i n g  r u l e s  and codes  w i l l  n o t  be e n f o r c e d .  Sonie of t h e  
b e s t  managed irrigation schemes i n  A s i a ,  such a s  t h o s e  i n  
Taiwan, J a p a n ,  and Korea,  combine s t r i c t  d i s c i p l i n e  and s w i f t  
punishment of  o f f e n d e r s  wi th  f l e x i b i l i t y  f o r  farmer  involvement.  

9.  At a l l  l e v e l s  of government,  t h e r e  i s  a longs tand ing  
p a t e r n a l i s t i c  view t h a t  f a rmers  w i l l  n o t  c o o p e r a t e .  The view 
i s  t h a t  programs t h e r e f o r e  must be des igned  t o  r e g u l a t e  them 
and p rov ide  s e r v i c e s  t o r  them. When p r e d i c t a b l e  and c r e d i t a b l e  
wa te r  s u p p l i e s  and s e r v i c e s  a r e  p rov ided ,  then  t h e r e  i s  a  need 
t o  i d e n t i f y  t h e  adequa te  mix of " t h e  c a r r o t  and t h e  s t i c k . "  To 
d a t e ,  p a t e r n a l i s m  p l u s  inadequa te  s e r v i c e s  and a " s o f t  
approach' '  have y i e l d e d  l i t t l e  farmer  involvement .  Farmers 
u s u a l l y  w i l l  on ly  o r g a n i z e  when they p e r c e i v e  i t  i s  i n  t h e i r  
b e s t  i n t e r e s t s  t o  do S O  a ~ i d  noL because  they  a r e  col~lmanded t o  
o r g a n i z e .  F o u r t h l y ,  few a t t e m p t s  have been made t o  rnvo lve  
fa rmers  i n  t h e  d e s i g n ,  p lann ing  and implementa t ion o t  
farm-level  p r o j e c t s  which o r e  meant t o  b e ~ ~ r t  i t  them. I t  i s  
d o u b t f u l  t h a t  Ind ian  tar rnrrs  a r e  a l l  t h i ~ t  d i  i f e r e n t  from 
P a k i s t a n i  t a rmers  who have provided l a b o r  r o  deve lop  t h e i r  own 
improved wa te rcourse  w ~ t h  a s s i s t a n c e  from e n g i n e e r s .  

10. The warabundi o r g a n i z a t i o n  i s  a clseful  t o o l  f o r  
p r e d i c t a b l e  wa te r  de1iver ic .s  i n  each of  s c a r c e  c a n a l  s u p p l i e s .  
While t h i s  t o o l  f o r  improved r e g l l l a r i t y  i n  s u p p l i e s  has  become 
widely  accep ted  i n  n o r t h e r n  s t a t e s ,  i n  o t h e r  a r e a s  t h e r e  
a p p e a r s  t o  be a  l ack  o t  unders tand ing  01 t h e  b a s i c  r e q u r r e m e n t s  
o f  t h e  warabundi sys tem.  The model e x i s t s  i n  t h e  Punjab and 
Haryana and t h e  p rocedures  involved i n  i t s  implementa t ion 
should  be made widely  a v a i l a b l e  i n  I n d i a .  P r o j e c t  l e a d e r s  i n  
t h e  sou th  shou ld  c o n s u l t  more w i t h  c o l l e a g u e s  i n  t h e  n o r t h  
about t h e  warabundi sys tem,  i t s  p r e r e q u i s i t e s ,  and methods f o r  
implementa t ion.  At t h e  farm l e v e l ,  t h i s  systelll shou ld  be 
i n s t i t u t e d  and m a i n t a i n t e d  because i t  i s  n proven ind igenous  



method which has been tested tor over a hundred years in 
northern India. Visits to t h e  Punjab dnd Haryana indicate that 
the warabundi rotation system is working. Where tarmers have 
more predictable and regular water supplies, they tend to 
cooperate more in on-farm improvt?ment progrtuns. 'I'hc 
organizational structi~re of some projects in the north is more 
well-knit with more carefully delineated responsibilities and 
more trained staff than in most other areas of Lndia. Long 
tradition in the north has evolved a good organizational tool 
which reduces some of the paternalistic procedures now being 
used in most CADA organizations other areas. 

In summary, India has gained much experience in irrigation 
development. The rotation syxtem, the outlets to serve small 
command areas, and the new policies proposed are all positive 
innovations. Government vfficials and project personnel are 
well aware of areas for improvement, eepeciolly in software 
innovations. India has developed much expertise and experience 
in hardware development and is willing to experiment. The 
1980's will provide a challenge to personnel at all levels to 
evolve software approaches which will work in the conditions in 
India (see Training section)., Hardware approaches have outrun 
the ability to develop software approaches, and, unless the 
latter are improved radically, the CADA's and other projects 
may face the problem suggested by one high-level official, 
i.e., widespread discontent that the CADA Investments are not 
returning adequate economic and social benefits to millions of 
farmers in India who, in total, will continue Lo present a 
formidable pressure grvup on policy-makerfi and political 
leaders. India, however, is involved in one of the world's 
largest experiments in irrigation improvement. These efforts 
should be supported and carefully evaluated, not only for 
continued improvemeats, but for lessons tram which other 
countries can profit. 



TABLE 1  . Comparative Summary o f  Technical  - n f  ormat i o n  f o r  P r o j e c t  V i s i t ed .  

P r o j e c t  
I tem Mahi Pungam Pana Kadan a  Fatewadi Kiwal  Gudha 

( P i  lo t . )  (R-iver Run) ( L i f t )  

Type o f  P r o j e c t  Hed. s u r f  ace Med. sur face Med. su r face  Med. sur face Med. surface Minor l i f t  Maj. surface 
w i t h  s torage w i t h  storage ~i t h  s torage w i t h  s torage r i v e r  r u n  w i t h  storage 

Ex ten t  o f  water-  None Pipe t o  4  To o u t l e t  None None None Exper imental  
course l i n i n g  f i e l a s  Sect ions 

- a r m  o b t l e t  37 -70  6-21; 2  0 2 0  100-400 2G-40 20- 100 
;?ve l  ( ac res j  

Con t rc l  t o  on- ia rx  Screw sates P ipe valve S l i d e  gate Screw gate None M~ ld  oams None 
sqstem (nukka) s i t h  f lume w i t h  f lume 

Cont ro l  t o  - Pipe valve Screrr gate Screw gate hone None None 
water-course k i t h  f lume w i t h  f lume 

I 

Comana acres per 46-80 120 100 8 G 6 0 70 75 F 

(padd l  o n l y )  
F 

c f s  based on con- Q 

t i  nuous oe l  i v e r j  I 

Apparent i r r i g a t i s n  
i n t e n s i t y  - rab; 

Ro ta t i on  betweer, Lontinuous Continucus Yes 
a i s t r i b u t a r i e s  

None 

Ro ta t i on  between puccal Continuous ~b tcha2 Pucca 
o u t l e t s  and 
d i s t r i b u t a r i e s  

Yes 

None 

None 14 days/ 
month 

Kutcha 14 days/ 
mon t h  

Ro ta t i on  between Pucca Kutcha Kutcha Pucca F i e l d  t o  Kutcha Kutcha 
farmers F i e l d  

S o i l s  ana Ceep sandy Sandy c l a y  Sandy loam Sandy loam Sandy s a l t y  Black co t t on  Well dra ined 
topography loam f l a t  loam f l a t  h i l l y  f l a t  and b lack  6"-24" r o l l i n g  sandy loam 

c o t t o n  mos t l y  

.I Pucca means d i s c i p l i n e d  and f i r m  Kutcha i nd i ca tes  loose &nd releaxed. 



Table 1. - (Cont inued) 
P r o j e c t  

I tem Chamba 1 Naaa UP Pub l i c  UP Pub l i c  Gu ja ra t  Maharashtra Haryana 
(Sukhomjari) Tubewells Tubewells. Tu bewe 1 1 Duqwell @ Rohtak 

Type o f  P r o j e c t  Major surface Minor smal l  Deep tubewel l  Deep tubewel l  Shal low Dugwell Large sur f  ace 
w i t h  s torage tanks tubewe l l  r i v e r  r u n  

Ex ten t  o f  water-  Very l i m i t e d  To w i t h i n  P i  pe t o  o u t l e t  Pipe t o  f i e l d s  Pipe t o  f i e l d s  Some w i t h  
course l i n i n g  200 f t  o f  5 ( r ~  r u l e 3  

each f i e l d  

Farm o u t l e t  50-15- 2-4 ac I b  30-60 1-2 1-2 
7 eve1 (ac res )  

Con t ro l  t o  on- Some A l f a l f a  va lve Screw gate Mua p l ug  Bo l ted  p l a t e  Bo l ted  p l a t e  S l i d e  gate 
farm system (nukka) gate 

Ccn t ro l  t o  
water-course 

Command acres pe r  
c f s  based on con- 
t i nuous  a i l i v e r y  

Apparent i r r i g .  
i v c e n s i t y  - r a b i  

2 o t a t i o n  between 
d i s t r i o u t a r i e s  

Ro ta t i on  between 
o u t l e t s  and 
d i  s t r i  o u t a r i e s  

rione Valve w i t h  D i r e c t  from TW G i  r e c t  from Td GI r e c t  f rom 
w ie r  Pump 

21 aa j s /  :i3ne None 
months 

Yes Yes 

21 days/ Pucca Pucca Kutcha P U C C ~  
month 

R o t a t i o n  between Kutcha Pucca Kutcha Kutcha Pucca 
fanners 

D i r e c t  from Submersed 
P UmP o r i f i c e  

Yes Yes 

Pucca Plicca 
karabandi 

Pucca Pucca 
Warabandi 

Soi 1s and B l a c k c o t t o n  D e e p s i l t  S i l t y l o a m  S i l t y  loam Deep sanay Black co t t on  S i l t  loam 
Topography w/15% m i l d  loam h i l l y  f l a t  f 1 a t  loam f l a t  54" deep 

s a l i n i t y  

3 l i n i n g  i n  a l l  sect ions,  runn ing  about 50% l ime based on adequate e l e c t r i c i t y  t o  pump 16 hrs/day (now, o n l y  4-6 
hrs /day)  5 o n l y  p lan  t o  pump 5-6 h rs lday  6 two i r r i g a t i o n  du r i ng  r a b i  . 4 



Table 2 .  Quick Evaluation o f  Project Organization: Projects Visited i n  F ie ld  Trips. 
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Annex I X  

RELATIVE COSTS FOR HARDWARE ANU SOFTWARE COMPONENTS OF 40 SELECTED IRRIGATION PROJECTS 
FUNDED BY THE WORLD BANK AND AID WITH ASIA PROJECTS SEPARATED OUT 

------_________I_______--__---____---------_------_----__----------_------------------------------------------------------------------------------------- 

T n W  Co;t o f  T o t a l  Cost of  T o t a l  Cost o f  T o t a l  Cost T o t a l  Cost Break down f o r  I n d i a  
$11 p r o j e c t s  a1 1 kb p ro -  a l l  A10 As ian  k o r l d  As ian AID 
ma. percentages Jec ts  p r o j e c t s  Bank I n d i a  - X I n d i a  % 

WB A T r r  - 

- - - - - - - - - -  - - - - -  
A. Hardkare 

1. Dams 
2. Canals 
J. F looa  C o n t r o l  
4. Machinery& 

Veh ic les  
5. Roads & other 

I n f r a s t r u c t u r e  
6 .  Tubewel ls 
7 .  Low 1 i f t  pjmps 
8. Crainage 

3.  Sof tware  

1. On-f arm uater 
management 3 68 (16.7) 311 (17.2) 57 (14.2) 310 (19.0) 50 (16.6) 153 19.5 4 3 34.1 

2. T r a i n i n g  30 ( 1.4) 15 ( .8) 15 ( 3.7) 15 ( .9 )  14 ( 4.6) 10 1.2 6 4.8 
3. C r e d i t  27 ( 1.2) 0 ( 0)  27 ( 6 . 7 )  0 ( 0.0) 24 ( 7.9) 0 0.0 11 8.7 
4. Admin. ana 

management 4 00 (18.1) 348 (19.3) 52 (13.0) 314 (19.2) 36 (11.4) 110 14.0 17 13.5 



Annex X 

BRIEF SLlMMARY DESCRIPTION OF A I D  
EVALUATION OF 1RRIGArI'lON PRACTlCE SEMlNARS (1956-1970)* 

The purpose of t h i s  annex i s  t o  p rov ide  a  b r i e f  overview of  A I D ' S  
f i r s t  e f f o r t s  t o  t r a n s f e r  knowledge i n  two r e g i o n s  r e l a t e d  t o  improved 
i r r i g a t i o n  development,  There i s  l i t t l e  doubt t h a t  t h e  seminars  he id  
i n  t h e  Middle Eas t  and South Asian rtlglon:; wc!r,c i ~ ~ s t r u m e n t a l  i n  
c r e a t i n g  s u b e t a n t  i a  1  i .nst  i t u t  i o n a l  char~gt. i n  i r r i g a t  ion  development.  
The major  r e s u l t s  o f  t h e  seminars ,  a:; rt.porLt.cl b y  p a r t i c i p a n t s  ~n t h e  
1973 A I D  e v a l u a t  i n n ,  a r e  provided i n  t h i s  st1m1n:11-y. 

The need t o r  such a  ~ntrchaniu~n f o r  sys tc~m; i t i c  Lra~1:i ter  01 wa te r  
management improvement t ec l lno log ies  i s  crt!a t c d  i n  t h e  1 9 8 0 ' s  than 
e a r l i e r ,  due t o  t h e  knowledge gained and tli* impetus f o r  wa te r  
management p r o j e c t s  i n  i r r i g a t e d  r e g i o n s  around t.he world.  Such 
seminars  provide  one means o r  h e l p i n g  t o  change n a t i o n a l  p o l i c y  and 
t h e  a l l o c a t i o n  of r e s o u r c e s  toward s o l v i n g  t h e  problems of i n e f f i c i e n t  
use  of  i r r i g a t i o n  wa te r .  

The fo l lowing  d e s c r i p t i o ~ i  i s  taken from  lie 1973 E v d l u a t i o n  Repor t :  

"Beginning i n  1956, ATD j o i n t l y  wi th  9 h o s t  c o u n t r y  i n  t h e  Near 
Eas t  and Souch A s i a ,  s t a g e d  a  s e r i e s  o t  seminars  on i r r i g a t i o n  
p r a c t i c e .  Thcy were he ld  b i e n n i a l l y  u n t i  1  1970 a t  v a r i o u s  
l o c a t i o n s  i n  tl~c' r e g i o n s .  I n  h i s  ' P t - t b t n c c '  t.o t h e  f i r s t  semlnar  
r e p o r t ,  Car l  M .  F o r s b r r g ,  t h e  seminar  I tk~~t lo r ,  s t a t e d  t h e  
s e m i n a r ' s  P U I  P O R l ? :  

. . . . a s  .a n ~ t ! a n ~  o t  c r r a t  i ng i n t e r e s t  .?n(l t lc~veloping a b e t t e r  
unders tand ing  of t h e  s u h j e c t  of  we tc r  i ~ s c . .  . . . . 

Forsberg  c i t e d  t l ~ r  l a r g e  c a p i t a l  e x p e ~ l d i t l ~ r t r s  bcti  ng committed t o  
i r r i g a t i o n  wa te r  supp ly  works and t h e  c o n c u r r e n t  d i f f i c u l t y  of 
implementing good i r r i g a t i o n  on t h e  farm :is r easons  t o r  making t h e  
e f f o r t  t o  hold t h e  seminar .  He s t a t e d :  

. . . .Spending f o r  large-scu lt! works t o  dtlvelop and d i s t r i b u t e  
wa te r  f o r  i r r i g a t i o n  h a s  reached t h e  magnitude of b i l l i o n s  o f  
both  l o c a l  cu r rency  and f o r e i g n  exc.l~angc d u r i n g  t h e  p a s t  decade.  

*Source:  NESA I r r i g a t i o n  P r a c t i c e s  Semirinrs L956 - 1970: An Eva l l l a t ion  
(1973) b y  Dt:an F. P e t e r s o n ,  A I I )  WQ1shi~igton, Con t rac t  AID/Asia 
597,  March 1973. 



Most c o u n t r i e s  o t  the  reg ion  have l a r g e  programs, developed by 
t h e i r  own e n g i n e e r i n g  f o r c e s ,  o r  by c o n s u l t i n g  f i r m s ,  o r  bo th .  

U n f o r t u n a t e l y ,  however, very  l i t t l e   though^ and c l f o r c  i s  being p l a c e d  
on t h e  use  o f .  i r r i g a t i o n  w a t e r  on t h e  l'arnts. l 'he p o l i c y  of  n e g l e c t i n g  
t h e  a g r i c u l t u r a l  phase o t  i r r i g a t i o n  can lead o ~ l l y  t o  r u i n ,  both  f o r  
t h e  farmers  i n  water logged and eroded s o i l  and poor c rops  and t o  a  
n a t i o n  i n  abandoned s t r u c t u r e s  and inves tments .  

Tne 1973 r e p o r t  goes on t o  s t a t e :  

"The b a s i c  o b j e c t i v e  of t h e  seminiir s t3r ics  remained t h e  same 
throughout  t h e  pe r iod  o i  i t s  a c t i v i t y .  Tht! v a r y  s e r i o u s  problems 
of i n e f f e c t i v e n e s a  o i  c a p i t a l  i n v e s t m e l ~ t  a n d  a poor w a t e r  use  
p r a c t i c e  s t i l l  e x i s t .  Poor wa te r  u s e  i s  not r e s t r i c t e d  t o  new 
c a p i t a l - i n t e n s i v e  p r o j e c t s ,  but  o c c u r s  p e r v a s i v e l y  on o l d  and new 
p r o j e c t s  whether t r a i l i t i o n n l  o r  modern. I t  i s  a n  o b s t a c l e  both  
t o  g a i n i n g  economic r e t u r n s  on c a p i t a l  investment  t o r  new 
i r r i g a t i o n  works and Lo e t f e c t i v e  use  n f  a g r i c u l t u r a l  i n p u t s  of 
new v a r i e t i e s ,  t e r t  i l i z p r  and rnecli,?nizat ion o f  t r a d i t i o n a l  
sys tems.  Some p r o g r e s s  h a s  bee11 made, n e v e r t h e l e s s  and t h e  
ev idence  demons t ra tes  t h a t  t h e  semirrar s e r i e s  was s i g n i t i c a n t  i n  
c o n t r i b u t i n g  t o  t h a t  p r o g r e s s .  

"Organ iza t iona l  and o p e r a t i o n  of t h e  seminars  was somewhat 
t y p i c a l  f o r  i n t e r n a t i o n a l  seminars .  In each  c a s e  a  s e n i o r  U.S, 
e x p e r t  v i s i t e d  t h e  c o u n t r i e s  s e v e r a l  r~~onchs  i n  advance and helped 
deve lop  t h e  program based on problcms eccomplishments found 
i n  each coun t ry  dnd on a cons idera t io r1  o r  what p r a c t i c a l l y  might 
be s t a t e d  i n  a torrnal paper  by c o u n t r y  e x p e r t s  and a d m i n i s t r a t o r s  
a t  the  p o l i c y  l e v e l  i n  d e l e g a t i o n s .  During t h e  a c t u a l  s e s s i o n s ,  
papers  and d i s c u s ~ i o n s  were l e f t  t o  t h e  c o u n t r y  d e l e g a t e s .  U . S .  
e x p e r t s  played a secourlary r e s o u r c e  r o l e  a s  t e c h n i c a l  a d v i e o r s  
and remained in t-Ire backgrou~ld o t  t h e  t l i scusuione.  The g o a l  was 
t o  s t i m u l a t e  c l iscuusion o P  rttal p r u b l e r ~ ~ s  :ir~d s o l u t i o n s  r a t h e r  
than  t o  i n s t r u c t .  The l ~ o p r  f o r  p roduc t  wds p o l i c y  exchange and 
i n s t i t u t i o n a l  d e v e l o p m e ~ ~ r  , but exchange o f  t e c h n i c e l  in fo rmat  ion 
was a l s o  an important  p a r t  of t h e  s t r a t e g y .  E f f o r t s  were made t o  
g i v e  t h e  seminar  a s  much s t a t u s  i n  the p o l i t i c a l  h i e r a r c h y  of 
each c o u n t r y  a s  p r a c t i c a l .  Over t h e  p e r i o d ,  t h e  p a r t i c i p a t i n g  
c o u r i t r i e s  were encouraged t o  assume i n c r e a s i n g  r e s p o n s i b i l i t y  f o r  
o r g a n i z i n g  and f i n a n c i n g  t h e  seminars .  

"The e i g h t  seminars  were h e l d  a t  t h e  f o l l o w i n g  t imes and p l a c e s :  
Zsmir, Turkey,  1956; Tehran,  I r a n ,  1958; I a h o r e ,  P a k i s t a n ,  1960, 
Ankara, Turkey,  1962; New D e l h i ,  I n d i a  1964; Amman, J o r d a n ,  1966; 
Lahore,  Pakistan, 1968; Kabul, A f g h a n i s t a n ,  1970, S i x t e e n  
c o u n t r i e s  p a r t i c i p a t e d  i n  one o r  more seminars .  These i n c l u d e d  
Afghan is tan ,  Cyprus,  Greece,  I n d i a ,  I r a n ,  I r a q ,  J o r d a n ,  Lebanon, 
Nepal,  P a k i s t a n ,  Turkcy,  Saudi Arab ia ,  S r i  Lanka ( ~ e y l o n ) ,  Sudan, 
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S y r i a  and U A H .  ' f ie  u s u a l  i~l- te~lcl ; i l lc t*  w : ~ s  :4tiven o r  e i g h t  
c o u r l t r  i e s ,  t hex rnost  was 1 l i t c e l l  i11ld Ic'#l:it:, Y ix. Average  
a t t e l l d a n c e ,  e x c  l u s i v c  o l  U.S. per::ollnfs 1 a v e r a g e d  b e t w e e n  16 a n d  
17. The t o t a l  nusb(!r o f  rlon-U.S. p a r t  ~ c i p n t  i n g  c o u n t r y  
a t t e n d a n c e  376. B e c a u s e  some d e l c g n t e s  p a r t i c i p a t e d  i n  more t h a n  
o n e  s e m i n a r ,  t h e  t o t a l  number o f  d i f 1 t : r e n t  i n d i v i d u a l s  t r o m  
p a r t i c i p a t i n g  c o u n t r i e s  t o t a l e d  309. 

"Over a p e r i o d  o f  e i g h t  c ; e m i n a r s ,  t h i s  was a  s m a l l  number  o f  
p a r t i c i p a n t s  t r o m  t h e  LOCS. I n  t h e  p r o p o s e u  p r o j e c t ,  p l a n s  a r e  
made f o r  i n v o l v i n g  l a r g e r  numbers  o f  I,UC p a r t i c i p a n t s .  

" A c c o r d i n g  t o  t h e  e v a l u a t i o n  i n  1 9 7 3 ,  Llle s e m i n a r s  i s s u e d  a  
number of  r e c o m m e n d a t i o n s  d e a l i n g  w ~ t h  s u g g e s t e d  p o l i c y  a n d  
p r o g r a m s .  A s  p a r t  o f  t h e  e v a l u a t i o n ,  n t t r m p t  was made t o  a s s e s s  
t h e  d e g r e e  to which t h r s e  r e c ~ r n m r n d ~ ~ t i o n s  had been  i m p l e m e n t e d  i n  
t h e  v a r i o u s  c o u n t r i e s  v i s i t e d .  Based o n  a s t u d y  o f  t h e  
r e c o m m e n d a t i o n s ,  a l i s t  u t  1 3  e v a l i ~ a t i v c  t o p i c s  was d e v e l o p e d .  
T h i s  l i s t  i n c l u d e d  s u c h  t o p i c s  a s  t e c h n i c a l  p r o g r a m s ,  
i n s t i t u t i o n a l  d e v e l o p m e n t s  a n d  a r r a n g r m c r l t s ,  e d u c a t i o n a l  
p r o g r a m s ,  l e g a  1  d e v e  l o p m r n t  s and  r e s e a r c h .  The e v a l u a t i o n  
r e p o r t e d  i n  1 9 7 3  t h a t ,  i n  g e n e r a l ,  a l l  c o u n t r i e s  s t i l l  h a v e  a 
l o n g  way t o  g o  t o  implement  t h e  r e c o ~ n m e n d a t i o n s .  Some h a v e  
f a r t h e r  t o  g u  t h a n  o t h e r s .  'Turkey may h a v e  a  r e a c h e d  a 
' b r e a k - t h r o u g h '  t i t a g e  and  t h i s  s t a g e  i s  p r o b a b l y  b e i n g  a p p r o a c h e d  
i n  I n d i a .  G e l ~ e r a l l y ,  t h e  p rob le lns  o l  on- fa rm w a t e r  management 
a r e  n o t  y e t  b e i n g  d e a l t  w i t h  a d e q t ~ : ~ t c l y  b y  c i v i l  i r r i g a t i o n  
e n g i n e e r s  r e s p o n s i b l e  f o r  u v e r a l l  p r o ~ r c t  d e s i g n ,  n o r  h a v e  t h e  
f a r m - s e r v i c e  i n s t i t u t i o n s  s e t  u p  t o  p r o v i d e  on- fa rm t e c h n i c a l  
s e r v i c e s  and  c r e d i t  b e e n  a d e q u a t e l y  d e v e l o p e d .  On t h e  o t h e r  
h a n d ,  good s t a r t s  h a v e  b e e n  made a n d  t t ~ c  n e e d s  h a v e  b e e n  
r e c o g n i z e d ,  n o t  o n l y  by t h e  c o u n t r ~ ~ s  t h e m s e l v e s ,  b u t  by 
i n t e r n a t i o n a l  l c n d l n g  a g e n c l e u ,  a 1st ) .  ' l l ~ a t  t h e  molnentum now 
e x i s t s  l n  mos t  v t  t h ~  co1 ln t r i c . s  t o  C'iirry the, movement t h r o u g h  r s  
u n q u e s t  i o n a b l r . "  

T a b l e  1 i n d i c a t e s  s o ~ ~ ~ e  o i  t h e  n ivjor  r c s u l t u  t j t  t h c  i r r i g a t i o n  p r a c t i c e  
s e m i n a r s .  l h e s t !  a r e  s i g n i l i c a n t  fl11d h f 1 p ~ : J  Lo l a y  t h e  f o u n d a t i o n  f o r  
many o f  t h e  deve lop~i i t !n t s  t a k i n g  p l a c e  t o d ; ~ y  ~n Asia  a n d  o t h e r  r e g i o n s .  
A I D  a n d  i t s  s t a f f  i r l v o l v e d  I n  i r r i g a t i o n  8iilllli:d much v i s i b i l i t y  a n d  
c r e d i b i l i t y  t h r o u g h  t h e s t >  s e m i n a r s  i l t  low c o s t .  

The mechanism c a n  be  improved and made w o r t  u s e f u l  i n  t h e  1 9 8 0 ' s .  The 
U n i t e d  S t a t e s  i s  w e l l  q u n 1 i f i ~ : d  t o  p r o v i d e  l r a d e r s h i p  f o r  t h i s  
i n t e r n a t i o n a l  e x c h a n g e  o f  w a t e r  Inanagcrne~lt k n w l e d g e  a t  a  t i m e  when 
on-farm w a t e r  management i s  b e i n g  a c c c p t e d  a s  orle o f  t h e  m a j o r  
c o n s t r a i n t s  t o  c o n t i n u e d  a g r i c u l t u r a l  progr;lms i n  many d e v e l o p i n g  
c o u n t r i e s .  A I D  c o u l ( i  c a s i l y  c o o p e r a t e  w i t h  u t l t ~ ! r  i n t e r n a t i o n a l  
o r g a n i z a t i o n s  i n  t h c s c  s w n i n a r s .  
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Table 1 

MAJOR HESU1,'I'S KEPOHTEL) FROM 'I'HE 1HHIGATLON -- 
PRAG'I ICE SEMINAKS (1956 - 1.9 70) - - 

INNOVATZON OH CHANCE 

Increased awareness and under- 
standing of on-farm water use 

Inetrumental in helping develop 
a coord ina ted na t iona 1 program 
with an on-farm focus 

Influential in getting government 
to focus on land development, 
water user associations and needed 
legislative changes. 

Helped Irrigation Departntent to 
focus more on drainage problems 

Provided first awareness and under- 
standing ot t.?klng the farn~er into 
account in irrigation development 

Convinced the government that some- 
thing could be done a b o u t  water 
rights without coming into conflict 
with Islamic laws 

Provided awareness and under- 
standing priority focus in irrig- 
ation must b e  on improve~nent of 
farm conveyance systems 

1964 seminar led directly to the 
command area development program 

Changed planning procedures in 
Irrigation Department and 
sequence of planning - now procecde(1 
from the field to t h e  water supply, 
rather than the reverse 

All countries 
participating 

Turkey, India 

Turkey, Afghanistan, 
India 

Iran, Afghanistan 

Pakistan 
Afghanistan 

Afghanistan 
Pakistan 

A11 countries 

lnd ia 

Nepa 1 



10. Helped us gain cor l t  idcncc Lhat 
certain t e c h n i c a  1 improvements 
could also be accomplished in 
our countries. 

11. Helped engineers see need to wvrk 
more closely w i t h  agriculturalists 
and other disciplines. 

All countries 

Sri Lanka 

Though much progress has been made since 1973, countries in the 
developing world need support as they institution~lize water 
management i n  t h e i r  agricultural sector deve  loptnent programs. 



Annex X I  

SUMMARY COMMENTS OF 'IHE REPORT OF 'THE HIGH LEVEL 
COMMI'I'TEE ON ORGANIZATIONAL SET-UP OF THE CAD 

PROGRAM IN MAJOR A N U  M E D I U M  IRKLGA'I'ION PROJECTS 

AND 

CREATION OF A WATER MANAGEMENT A N D  LAND 1)EVELOPMENT 
W I N G  1 N STA'TE IHRICAl'ION DEPARI'MEN'I'S* 

T h i s  b r i e f  summary p r o v i d e s  some i n f o r m a t i o n  on a  p o t e n t i a l  
p o l i c y  i n n o v a t i o n  whicli c o u l d  have  a n  i m p o r ~ a n t  impact  on i r r i g a t i o n  
management i n  I n d i a .  

A t  t h e  S t a t e  I r r i g a ~ i o n  M ~ n ~ s t e r s  C o n l r r e ~ ~ c e  h e l d  a t  B a n g a l o r e  
i n  Oc tobe r  1980,  t l -~e  r e so111 t  i n n  was p a s s e d  rc~co~nmeod i n g  s t r e n g t h e n i n g  
o f  t h e  CADAs and b u i l d i n g  o f  a  s t r o n g  c a d r e  o f  w a t e r  managers .  The 
M i n i s t r y  o f  I r r i g a t i o n  i n  June  1981  c o n s t ~ t u t e d  .2 h i g h  l e v e l  
commit tee  t o  examine  t h i s  q u e s t i o n  i n  d e t a i l .  l h e  commi t t ee  made t h e  
f o l l o w i n g  s i g n i f i c a n t  recomrnend;~t ions :  

1. Tha t  t h r  CADA h e  a  wing of t h e  I r r i g a t i o n  Depar tment  and  
e s t a b l i s h e d  a s  t h e  p r o j e c l :  wing u n d e r  :i s e n i o r  l e v e l  s e c r e t a r y .  Tha t  
t h e  CAD wing ot Lhe I r r i g a t i o n  Depar tment  be ~ ~ r ~ d e r  t l ~ c  S t a t e  M i n i s t e r  
o t  I r r i g a t i o n .  

2 .  Tha t  t h c  m u l t  i d i s c l p l  i n a r y  t e c h n i c a l  I n p u t s  r e q u i r e d  be made 
a v a i l a b l e  t o  t h e  S t a t c  I r r i g a ~ i o n  Depa r tmen t s  i i n d  a  new Water  
Management and Land Develnpmt?nt Wing be c o n s t i t u t e d  i n  t h e  S t a t e  
I r r i g a t i o n  Depa r tmen t s .  

3 .  Tha t  t h e  p roposed  Water  Managemt:nt and  Laud Develop~nent  Wing 
s h o u l d  be c r e a t e d  f o r  o p e r n t i o n s  and m a i n t e n a n c e  o f  c a n a l s  u n d e r  
m a j o r  and medium i r r i g a t i o n  p r o j e c t s  and l o r  b ~ g g e r  minor  i r r i g a t i o n  
p r o j e c t s  w i t h  CCA o f  more t h a n  500 h e c t a r c s  e n c t ~ .  

4. Tha t  t r a l n l a g  i n s t i t u t e s  f o r  v a r i o u s  l e v e l s  o t  t r a i n i n g  be 
s e t  up a t  t h e  n r l t i o n . ! l  and  stat^ l e v e l s .  

5. T h a t  t h e  CAD o r g a n i z a t i o n s  b r  pprrnti~lt!nt e n t i t i e s  w i t h  c a r e e r  
c a d r e s  of i r r i g a t i o n  H I I ~  r ~ x t e n s i o ~ l  e t a  1 t . 

*Government of  I n d i a ,  M i n i s t r y  o f  [ r r i g a t o n  (CAD and WM D i v i s i o n )  
New DeLhi ,  December 1982 



These recommend~itions were made after much study of the relative 
merits and shortcomings of the present arrangements for operation, 
maintenance of irrigation systems and CAD. 

In addition, the committee has recommended that special 
deputation and other allowances, such aau project allowance, free 
housing, special area allowance and CAD allowance be provided to 
staff. It is realized that these jobs require some incentives to 
attract and hold quality staff. (pg.35) 

The committee also recommended special studies, monitoring of 
systems, development of technical manuals, procedural manuals and 
guidelines for operational staft. (pg.72) 

It is recommended that agronomists, agricultural economists, 
rural sociologists, work on tho team and be located on the same 
premises as the other water management staff (pg.40). The discipline 
roles have been worked out but little thought has been given to the 
process of team building. 

Mention is made ot servlces required from Indian Institute ot 
Technology, agricultural unlversitics (pg.42) and the Indian 
Institutes of Management. For example: "'lhe Institute of Management 
at Ahmedabad has a well esloblished ccnter tor management in 
agriculture where therefore has Focused primarily o n  macro lssues of 
irrigation development and problems o i  t h e  agricultural sector in 
general" (pg.41). 

The committee strongly recommends wa tcr management training be 
provided in the tollowng areas: 

1. irrigation t~ngir~ecr~ ng 
2. Agricultural engineering 
3. Agronomy 
4. Agricultural extension 
5. Water resources and farin marlagemcnt economics 
6. Water management (~nterdificiplinary) 
7. Diagnostic analysis Ln t h e  field (ream or interdisciplinary) 

(pg.42) 

Finally, there 1s recomme~lded the iiclc-d tor a national center to 
support :,tete insti tutev dnd to "train ct?ntrn 1 government officers 
and for importing nclvnnt:e ~~crining to oificers trom tall over tlie 
country, for tra ini~ig trai~~ers and for i nt ro~iuc ing new approaches 
based on experience >I I 1  ov~lr the world. " ( p g . 4 2 )  



The need for tarmer trailling is also strongly recommended in the 
areas of improved irrigation practices, irnprovcd cropping patterns 
and use of inputs and in developing better means for allocation of 
water. The committee suggests that " t h e  use of modern media like 
video, television, be used by cach CADA a n d  it](? water management 
wings. Also irrigation delnonstrationv rind fairs are recommended on a 
yearly basis in the command .1reas." 

These recommendations come at a time when India plans to gear up 
to focus more on training and special studies. 'l'he proposed USAIL) 
project has been designed to help imp1rrnc:nt these recommendations and 
other crucial soktwcire tecllnologies. 



Annex ,  X I 1  

MANPOWER REQUIREMENTS FOR EFFICIENT 
WATER MANAGEMEN'L 

M . N . V e n k a t e s a n  
C t ~ a i  rman 

Narmada C o u t r o l  A u t h o r 1  t y  
N c w  D e l h i  - I n d i a  

ABSTRAC'I' 

I n  t h e  d e v e l o p i n g  c o u o t r l r s  waH t t l f r ~  1 I r r i g a  t i o n  p r a c t i c e s  a n d  
i n c r e d i b l y  low y i e l d s  p e r s i s t ,  resulting i n  Lack of b a s i c  n e c e s s i t i e s  
o f  f o o d ,  s h e l t e r  a n d  clothing. 'I'he t o u r  l , i r g e  g r a n a r i e s  o t  t h e  
d e v e l o p i n g  w o r l d ,  l y i n g  i n  t h e  U p p e r  Ganga, ttie l r i c ~ u s ,  t h e  
E u p h r a t e s - T i g r i s  a n d  t h e  N i l c  b d s i n  a t  p r e s e n t  p r o d u c e  a n  a v e r a g e  
y i e l d  a s  Low a s  1 . 5 7 / h a .  W l t l ~  t l ~ e  population e x p l o s i o n  i n  t h e  
d e v e l o p i n g  c o u n t r i e s ,  t h e  t n r e c s s t s  o f  demand f o r  t o o d g r a i n s  b y  t h e  
t u r n  o f  t h e  c e n t u r y  r e v e a l  t h e  n e e d  f o r  d o u b l l n g  o t  o u r  p r e s e n t  
p r o d u c t i o n .  The  r a t e  o t  g r o w t h  o f  irrigation p o t e n t i a l  w i l l  
definitely b e  f a r  b e h i n d  t h e  g r o w t h  of. p o p u l a t ~ o n .  The  o n l y  m e t h o d  
t h e r e f o r e  o f  a c h r e v i i l g  t h i s  t a r g e t  by  t l i e  e n d  o I  t h e  c e n t u r y  w o u l d  b e  
t h r o u g h  i n c r e a s e d  productivity by i m p r o v c d  o p e r a t i o n  o t  I r r i g a t i o u  
s y s t e m s  a l o n g  w i t h  o t h e r  e s s e n t ~ a l  i n p u t s  r1eedc.d t o r  a m o d e r n i s e d  
s y s t e m  o f  a g r i c u l  t l ~ r c .  

I r l  s p i t e  o f  t l ~ e  n p p r t t c i n b l e  i n c r e o ~ r  i l l  ~ h c .  a r e a  b r o u g h t  u n d e r  
i r r i g a t i o n  i n  l n d i s  s i n c e  1ndt :pendei ice  ( 1 9 4 7 )  i t  c a n n o t  b e  s a i d  t h a t  
we are  m a k i n g  t h e  m o s t  e f f i c i e n t  u s e  of wnLer  f o r  i r r i g a t i o n .  Many o f  
o u r  i r r i g a t i o n  s y s t t ? m s  a r e  o p e r a t i n g  s u b - o p t i m a l l y .  We h a v e  y e t  t o  g o  
a l o n g  way b e f o r e  we ca l l  e v o l v e  i d e a l  m e t h o d s  o l  w a t e r  d ~ s t r i b u t i n n  t o  
o p t  imise i n c r e a s e d  a g r  i c u  l . t u r a  1  p r o d u c t  i o n  un r l e r  v a r i o u s  e c o - s y s t e r n s .  
T h e  r e s u l t s  o f  r e s e a r c h  c a r r ~ ~ d  o u t  i n  o u r  A g r i c u l t u r a l  l n ~ t i t u t i o n s  
a n d  U n i v e r s i t i e s  n e e d  t o  b e  a d o p t e d  q u i c k l y  i n  o u r  p r o d ~ l c t i o n  
p rogramme f o r  m a x i n i i s i n g  t h e  p r o d u c t i o n / l i e c t a r e  o t  l a n d  i r r i g a t e d .  
T h i s  c a l l s  f o r  t h e  c r c a  t i o n  o t  a s u i  t a b  l c  a ~ l n ~ i n i s  t r a t i v e  a n d  s o c i a l  
o r g a n i s a t i o n  f o r  e f t p c t i v e  u s e  oi i r r i g a t i o n  w a t e r . .  To e n s u r e  t h a t  
t h e  f a r m e r  i s  a b l e  t o  g e t  t h e  r e q u i r e d  q u a n t i t y  o f  w a t e r  a t  t h e  r i g h t  
t ime ,  i t  w l l l  b e  n e c e s s a r y  t o  b u i l d  a n d  m a i n t a i n  p h y s i c a l  s t r u c t u r e s  
f o r  p r o v i d i n g  w a t e r  b u t  a l s o  a s e p a r a t e  n i e c h a n ~ s m  f o r  c n s u r i n g  f a i r  
a l l o c a t i o n  a n d  e f f i c i e n t  u s e  of w a t e r  by  t.he f a rmt ! r s .  



Experience oi working ol ~rrigation systems over the last 7 or 8 years 
has revealed a number uf coordination problenrs among the various 
departments of Irrigation, Agriculture, Agricultural Extension, Marketing 
etc. This has resulted In inefticicnt waltlr nlonagornent and consequent loss 
of production. There is :j need therefore t o  create a proper organisational 
arrangement to bring the des~red interaction among different groups of 
Irrigation Engineers, Agronomists, Agro-ecunom~sts etc. Such a 
multidisciplinary organisation would, apart from attracting the best of 
talent, be multidimenaion~l in its approi3ct1 a11d ensure the uptimum 
utilisation of irrigation water for achieving increased productivity. 

lke requiremen~s o f  personnel lor s u c h  at1 orpd~rlsation is Likely to be 
large. It would also be ncceHsary to a t f o r d  tlrc.n~ the right kind of 
training to enable thcni to ti.nndle water IIl;ill,igeelt,nl problenrs as an integral 
package of all inputs to the  agricultural protluction process. Over and 
above all, it is cAsselrtiel L o  ensurc adequ~tc feedback regard~ng the system 
performance, the outpu~s w i ~ h  the help of liloni ~ o r ~ n g  and diagnostic 
analysis teams at the lower level overseen oy J perlormance monitoring 
group. 



MANPOWER KEQUZREMEN'I'S 'OK EFPIC LENT 
WA'I'ER MANAGEMENT 

1. I n t r o d u c t i o n  

Of t h e  1.4 b i l l i o n  people--one t h i r d  of t h e  w o r l d ' s  
p o p u l a t i o n - m o r e  than 85% have a  p e r  c a p i t a  annua l  income o f  l e s s  than 
300 U.S. d o l l a r s .  S t r i k i n g l y ,  of t h e  550 m i l l i o n  peop le  i n  t h e  world 
now l i v i n g  i n  a b s o l u t e  p o v e r t y ,  o v e r  400 m i l l i o n  Live i n  t h e  b i g  
c i t i e s ;  Addis Ababa, C a i r o ,  Teheran,  Bomb;~y, D e l h i ,  C a l c u t t a ,  Bangkok 
and J a k a r t a .  These c i t i e s  a r e  b u r s t i n g  a t  t h e  seams under  t h e  
p r e s s u r e  o f  i n d i g e n t  m i g r a n t s  who f l e e  t o  t h e  c i t i e s  i n  t h e  hope of 
e s c a p i n g  r u r a l  pover ty .  

By 1990, a c c o r d i n g  t o  1 n t ~ : r n a t i o n n l  Food P o l i c y  Research 
I n s t i t u t e  e s t i m a t e s ,  t h e r e  w i l l  be a d e l ~ c i t  o t  120 m i l l i o n  tonnes  i n  
s t a b l e  food s t u f f s  ( r i c e ,  wheat and c o a r s e  c e r e a l s )  i n  t h e  deve lop ing  
c o u n t r i e s .  I t  i s  clt::tr t h a t  f o r  a l l  Lht? d e v e l o p i n g  c o u n t r i e s  of t h e  
I n d i a n  Ocean r e g i o n  t h e r e  w i l l  b e  a major s h o r t t n l l  o t  s t a p l e  food 
p r o d u c t i o n  w e l l  b e t o r e  1930. No n a t i o n  can be s a ~ d  t o  be t r u l y  
independent  i f  i t  has  t o  deperrd on dollor c o ~ l ~ l t r i e s  f o r  meet ing ~ t s  
food r e q u i r e m e n t s .  S u r p l u s  prol luct ion of a few e x p o r t i n g  c o u n t r i e s  
could  s e r v e  o n l y  i n  ext reme emergencies t o  t i d e  o v e r  t h e  impact o t  
n a t i o n a l  c a l a m i t l c s ,  bu t  t h e r e  shou ld  be no i l l u s i o n  t h a t  t h e  w o r l d ' s  
food s e c u r i t y  can  b~1 cnsured c o n t i n u a l l y  by t h e  abundant h a r v e s t  from 
a  few developed c o u n t r i e s .  Th i s  w l l l  mean t h a t  mass ive  f o o d g r a l n  
imports  w i l l  have t o  bc r e s o r t e d  t o  i f  t h e  d e v e l o p i n g  c o u n t r i e s  do  not  
t a k e  i m e d i a t e  a c t i o n  on t h e  developmerit of irrigation on a  s c a l e  
u n p a r a l l e l e d ,  l e a d i n g  t o  n s u b s t a n t i a l  i n c r e a s e  i n  tood g r a i n  
p r o d u c t i o n .  

2. I r r i g a t i o n  i n  Llidia 

A t  t h e  t ime of l aunch ing  of t h e  F i r s t  Fivd Year Plan I n  1451,  a  
g r o s s  a r e a  of  2 2 . 6  m i l l i o n  h e c t a r e s  w a s  under  i r r i g a t i o n .  S i n c e  then  
more than  500 major and ~nerlium i . r r i g e t i o n  p r o j e c t s  and a few thousand 
minor i r r i g a t i o n  p r o j e c t s  have bccn taken up and s u b s t a n t i a l l y  
completed.  As 3 r e s u l t ,  t h e  i r r i g a t i o n  potc?nt ia l  has  touched a  f i g u r e  . 

o f  n e a r l y  60 m i l l i o n  h e c t a r e s .  The o v e r a l l  a d d i t i o n a l  i r r i g a t i o n  
p o t e n t i a l  t a r g e t t c d  d u r i n g  t h e  c u r r e n t  F' lvt :  Yeor Plan 1978-83 i s  15 
m i l l i o n  h e c t a r e s  wi th  on o u t l a y  o t  Rs. 70 b i l l i o n .  Such mass ive  
inves tments  w i l l  c o n t i n u e  t i  11 wt? ~ c h l t ~ v i ~  1 . h ~  111t  lmilte e s t i m a t e d  
p o t e n t i a l  of 113 m i l l i o n  t r ec ta res .  W I  t l l  t h e  I n c r e a s i n g  c o s t s  o f  t h e  
p r o j e c t s ,  t h e  r e s t r a i n t s  orr our  resource6  3s wc>L1 a s  t h e  f a c t  t h a t  t h e  
p r o j e c t s  t o  be taken up a r e  l o c a t e d  i n  more d i t f i c u l t  and i n a c c e s s i b l e  
a r e a s ,  i t  would cake q u i t e  some t ime b e f o r e  we reach  t h e  t a r g e t .  

Aga ins t  t h e  p r e s e n t  p r o d u c t i o n  o t  about  130 m i l l i o n  tonnes  of  
f o o d g r a i n s  i n  a  good y e a r ,  t h e  demands around 1985 a r e  e s t i m a t e d  by 



t h e  N a t i o n a l  Commission o n  Agriculture t o  b e  b e t w e c n  1 5 0  a n d  1 6 3  
m i l l i o n  t o n n e s .  S i m i l a r  t o r e c a s t s  o f  Food p r o d u c t i o n  b a s e d  o n  t h e  
i n c r e a s e  i n  p o p u l a t i o n  h a v e  r t !vea led  t h a t  by 2000 A . D .  1 1 1 d i a  w i l l  h a v e  
t o  p r o d u c e  a r o u n d  230 m i l l i a n  t o n n e s  o f  t o o d g r n i n s  t o  become 
s e l f - s u f f i c i e n t .  

3.  I r r i g a t i o n  l a r g e t s  

It c a n  be  s a f e l y  assumed  t l ~ a t  t h e  n e x t  few d e c a d e s  w i l l  see a  
v e r y  l a r g e  expansion o f  ~ n d i a ' s  i r r i g a t e d  d r e a .  A d o u b l i n g  o f  t h e  
p r e s e n t  a c r e a g e  i n  t h e  n e x t  20 y e a r s  would  b e  w e l l  w i t h i n  c u r r e n t l y  
e s t i m a t e d  l i m i t s ;  a n d  would  b e  n o  g r e a t e r  t h a n  t h e  r a t e  o f  e x p a n s i o n  
s i n c e  I n d e p e n d e n c e ,  d u r i n g  w h i c h  t i m e  t h e  a r e a  u n d e r  i r r i g a t i o n  h a s  
i n c r e a s e d  s u b s t a n t i a l l y .  Ttlr l i k e l y  n e e d  t o  p r o v i s i o n  a l m o s t  o n e  a n d  
a  h a l f  times t h e  p r e s e n t  p o p u l a t i o n  by  t h e  e a r l y  y e a r s  o f  t h e  t w e n t y  
f i r s t  c e n t u r y  w i l l  e n c o u r a g e  a h i g h  p r i o r i t y  t o  b e  g i v e n  t o  r e a l i s i n g  
t h e  p o t e n t i a l .  lo a d d i t i o n ,  i t  is now b e i n g  s e e n  t h a t  t h e  m a r g i n  o f  
c u l t i v a t i o n  h a s  r e c e n t l y  b e e n  e x t e n d e d  t o  l a n d  w h ~ c l i  e h o u l d  n o t  b e  
u n d e r  c r o p s  a t  a l l  b u t  r a t l l p r  p t ~ t  1111der p a s t l ~ r t ?  o r  t r e e s  s o  a s  t o  
c o n s e r v e  a v a l u a b l e  a n d  Lor a 1 1  p r a c t i c a l  p u r p o s c v  a n o n - r e n e w a b l e  
r e s o u r c e ,  t o p  s o i l  a n d  t h e r e b y  t o  p r o t e c c  t h e  ( l o n g  r u n )  i n c o w  o f  t h e  
l o c a l  p o p u l a t i o n .  1 f  t h i s  s u b m a r g i n a l  l a n d  i s  t a k e n  o u r  o f  c r o p s ,  a  
cornpensa t  i n g  i n c r e a s t .  I n  t u o t l g r , ~ l n  p r o d u c t  1011 t ,  lsc?wlicre w i l l  b e  
r e q u i r e d .  

4 .  P r o d u c t i v i t y  

U s i n g  p r o d u c t i o n  o f  r i c e  p e r  h e c t a r e  a s  i n  l n d e x  o f  t h e  
p r o d u c t i v i t y  o f  a g r i c u l t u r a l  p r o j e c t s  i n  S o u t h  E n s t  A s i a n  c o u n t r i e s ,  
t h e  R e g i o n a l  W a t e r  a n d  Land D e v e l o p m e n l  ;~ncl I . i , ~ n ~ g e r n e n t  O f f i c e  o f  t h e  
FA0 a t  Bangkok h a s  c l a s s i f i e d  1 9  r i c e  p r o d u c i n g  c o u n t r i e s  o f  S o u t h  
E a s t  A s i a  u n d e r  f i v e  g r o u p s  I n  d e s c e n d i n ?  o r d e r  o f  r h e  p r o d u c t i o n  
a t t a i n e d  by  them.  I n  J a p a n  a n d  t h e  R e p u b l i c  o f  K o r e a  w h e r e  a d v a n c e d  
w a t e r  management  t e c h n i q u e s  a n d  a g r i c u l t u r a l  p r a c t i c e s ,  p r o g r e s s i v e  
l a n d  r e f o r m s  a n d  i m p r o v e d  irrigation i n f r a s t r u c t u r a l  f a c i l i t i e s  a r e  
p r o v i d e d ,  t h e  y i e l d  l e v e l  a t t a i n e d  h a 8  b e e n  Inore t h a n  5  t o n r i e s  p e r  
h e c t a r e .  Ta iwan  a n d  West M a l a y s i a  f o l l o w  w i t h  a y i e l d  l e v e l  o f  r i c e  
r a n g i n g  f r o m  3  t o  5 t o n l i e s  p e r  h e c t a r e .  I n d i a  I n  s p i t e  o f  tier 
e n o r m o u s  r e s o u r c e s  a ~ i d  l a r g e  i i r e a  b r u u g l i l  11udt.r i r r i g a t i o n  r a n k s  o n l y  
i n  t h e  f o u r t h  c a t e g v r y  w i t h  J y l c l d  o f  l e s s  t h a n  2 t o n n e s  p e r  h e c t a r e .  

5. P r o b l e m  i n  ~ n d i a ' s  I r r i g a t e d  A g r i c u l t u r e  

The low c r o p - y i e l d s  i n  c a n a l - i r r i g a t e d  a g r i c u l t u r e  c a n  o n l y  b e  
e x p l a i n e d  a s  d u e  p a r t l y  t o  e n g i n e e r i n g  i n e f f i c i e n c y ,  p a r t l y  t o  
u n r e l i a b i l i t y  i n  c a n a l  s u p p l i e s  a n d  b e c a u s e  o i  p o o r  o n - f a r m  u s e  o f  
w a t e r .  The p r e o c c u p ~ t i o o  w i t h  c r e a t i o n  o f  new i r r i g a t i o n  p o t e n t i a l  
h a s  l e f t  u n a t t e n d e d ,  t h e  n e e d  f o r  op t imum u t i l i s a t i o n  o r  t h e  a l r e a d y  
c r e a t e d  p o t e n t i a l  by p r o p e r  c r o p - l a n d - w a t e r  management .  I n  1 9 7 5 ,  
a b o u t  4 . 6  m i l l i o n  t r e c t a r e a  u f  i r r i g a t i o n  p o t e n t i a l  c r e a t e d  w i t h  o n  



o u t l a y  of  over  Rs.20 b i l l i o n  remained u n u t i l i s e d .  Even i n  a r e a s  where 
t h e  i r r i g a t i o n  p o t e n t i a l  i s  s a i d  t o  have been u t i l i s e d ,  t h e  
d e f i c i e n c i e s  i n  t h e  p rocedures  adopted i n  p l a n n i n g ,  d e s i g n ,  
c o n s t r u c t i o n ,  o p e r a t i o n  and mainteiiance o t  t h e  i r r i g a t i o n  sys tems  have 
r e s u l t e d  i n  u n r e l i a b l e  and inequitable s u p p l i e s  and i n e f f i c i e n t  u s e  o r  
w a t e r .  A very  rough s u r v e y  r e v e a l e d  t h a t  abou t  25% of  t h e  i r r i g a t i o n  
sys tems ,  measured i n  terms o f  p o t e n t i a l  i r r i g a t e d  l a n d ,  o p e r a t e  a t  
abou t  70% c a p a c i t y  t i t i l i s a t i o n .  These sys tems r e q u i r e  main ly  c a n a l  
and channel  l i n i n g  t o  b r i n g  thew u p  t o  [ t i l l  c a p a c i t y  u t i l i s a t i o n .  The 
remaining 75% of t h e  sys tems o p e r a t e  a t  about  25% o t  t h e  c a p a c i t y  and 
r e q u i r e  d r a s t i c  improvements l a  both mn1iiigement and p h y s i c a l  
f a c i l i t i e s  t o  b r i n g  then1 up t o  a reaeon:~blc! l e v e l  of  u t i l i s a t i o n .  'lllr 
t o t a l  l o s e  h a s  been e s t i m a t e d  a t  62X o f  Lhe wa te r  a t  t h e  headga te .  I t  
t h e  l o s s e s  cou ld  be reduced by L O X ,  t h t ?  s a v i n g  would amount t o  v e r y  
roughly  20 m i l l i o n  a c r e  f e e t  r l l ich  i s  Lhc e q u i v a l e n t  of  abou t  t h r e e  
a d d i t i o n a l  Bhakro Dams o r  s i x  t imes  t h e  S h s ~ t a  Dam, t h e  key s t o n e  o t  
~ a l i f o r n i a ' s  C e n t r a l  Va l l ey  P r o j e c t .  ' l h i s  means t h a t  40-502 more land 
cou ld  be i r r i g a t e d  from t h e  some i n i t i a l  supp ly  o f  wa te r .  Also  t h e  
heavy seepage and o p e r a t i o n  l o s s e s  and lack ot s u i t a b l e  d r a i n s  have 
r e s u l t e d  i n  w a t e r  l o g g i n g ,  s a l t  imbalance and e r r a t i c  and i n a d e q u a t e  
e u p p l i e s  a t  t h e  t c i i l  ends  of t h e  i r r i g a t i o n  network.  

S t e p s  Taken by t h e  Goverilmcrlt - 

On t h e  eve  of l h e  F i f t h  Five Year Pla11 i . e . ,  1973,  a  review was 
c a r r i e d  o u t  t o  i d e n t i f y  tllc d e f i c i e n c i e s  i n  t h e  development o f  command 
a r e a s  o f  irrigation p r o j e c t s  and t o  c o n s ~ d e r  mcsasures f o r  [naximislng 
a g r i c u l t u r a l  p roduc t ion  i n  such a r e a s .  A nc~rnber of  p o l i c i e s  and - 

measure both  i n  t h e  rea lm o f  i r r i g a t i o n  e n g i n c e r l n g  and a g r i c u l t u r a l  
development were proposed.  Programs l i k e  f i x i n g  and e n f o r c i n g  of 
s u i t a b l e  c ropp ing  p a t t e r n s ,  s t r e n g t h e n i n g  o t  c!xtpnslon,  t r a i n i n g  and 
d e m o n s t r a t i o n ,  plnnri i I I ~  a ~ ~ d  e i i su r ing  t h e  siil)ply o l  i n p u t s  e t c .  were 
cons ide red  e s s e n t ~ n l  t o r  e lL ' tnc t~ ive  :in:! I . ~ ~ I C I ~ : I I C  i ~ t i l i s a t i o n  of t h e  
i r r i g a t i o n  p o t e n t i a l  creatctd i n  t h e  corrlrnnnd a r e a s .  'l'he ne rd  f o r  an  
i n t e g r a t e d  a r e a  development approach was i l l so  r c c o g n i s e d ,  r e q u i r i n g  
a c t i o n  i n  s e v e r a l  d i s c i p l i n e s  l i k e  i r r i g a t i . 0 ~ 1 ,  s o i l  c o n s e r v a t i o n ,  
a g r i c u l t u r a l  e x t e n s i d n  and c o o p e r a t i o n ,  a l o n g  w i t h  s u p p o r t  from c r e d i t  
and s e r v i c e s  o r g a n i s o t i o n s .  To c o o r d i n a t e  t h e  d i f f e r e n t  d i s c i p l i n e s  
a t  v a r i o u s  l e v e l s ,  Command Arca Devclopmt:r~t AuLhorltLeu were 
e s t a b l i s h e d  c o v e r i n g  over  TO ~rla jor  i r r i g a t  iori p r o j e c t s  and an a r e a  of 
12.5 m i l l i o n  h e c t a r e s .  

7 .  The Problem 

'I'hough t h e  co~ru~iand a r e a  devc loprnent c o ~ l c e p t  l las been a 
b reak th rough  from t h e  t r a d i  t  iona l  approer l i ,  .judged i n  terrns of t h e  
i n c r e a s e  i n  a g r i c u l t u r a l  productiorl  ;31ld c:iisurlng i ' q ~ ~ i t a b l e  and 
r e l i a b l e  s u p p l i e s  of i r r i g a t i o n  w a t e r ,  i t  hCls not matched t h e  
e x p e c t a t i o n s .  E ~ a l u ~ i t i o n  s t u d i e s  c a r r i e d  o u t  O I L  .I number of major  
i r r i g a t i o n  p r o j e c t s  have brought  t o  l i g h t  a m o ~ ~ g s t  o t h e r s ,  c e r t a i n  b a s i c  
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deficiencies in the irrigation systems which have led to inefficient 
water use and poor productivity. These are:- 

(1) Failure to carry out performance studies of systems from 
time to time; 

( 2 )  Poor water management; and 
( 3 )  Inadequate linkage between the various functional units. 

A major reason for the poor performance o t   he irrigation system 
is the lack of feedback regard i~ig the eye ten1 pertonnance, the 
outputs. This would mean that output monitorir~g of large irrigation 
systems should become a routine feature. Such an output orientation 
would enable us to have a continuous and rigorous information system 
focussed on outputs so that the performaoce of the system with respect 
to its objectives can be known and controlled. This will in turn 
result in a rigorous management system wherein i t  will be possible to 
not only measure the inputs but also the actual periormance and the 
capacity utilisation of any irrigation system. What is being 
practised today in the field of irrigation in developing countries is 
the administrative mode of operation with control and information on 
inputs only. The task before these nations is to implement a 
transformation from an administrative to a managerial mode of 
operation of the irrigation system so that one would be able to answer 
the question viz. how well are these systems performing? 

8. Performance of Irrigation System 

The performancr of existing irrigation systems could be improved 
by the following methods:- 

(1) lntegraced management of a l l  publlc sector inputs to the 
agricultural production prncese irrigation, secd~, tertilizers, 
extension, marketing, credit, land levelling, land consolidation etc. 

( 2 )  Accountability tor results - for increased output of yields 
and irrigated land which can only be ~ ~ n p n s e d  i t  control over all 
inputs is integrated under one management. 

( 3 )  Decentralised management of specific agricultural areas to 
enable managers to understand local problems and implement on the spot 
solutions to these problems. 

9. The Organisation 

It is thus seen that the techniques for optimum utilisation of 
irrigation water and achieving maximum productivity are 
multidimensional and require a multidisciplinary approach for their 
implementation. A proper organizational arrangement to bring 
efficient interaction among different groups o t  Irrigation Engineers, 
Agricultural Enginc~rrs, Agronomists, Agrnrconomi s t.q etc. has always 
been a long felt necessity. Arl Agricr~ Lt~~riil M,aniigc~mt:r~t Cadre has to 



b e  b u i l t  up which w i l l  have  a t  t h e  lower l e v e l s  s p e c i a l i s t s  i n  
d i f f e r e n t  d i s c i p l i n e s  s u c h  a s  i r r i g a t i o l ~ ,  a g r i c u l t u r e ,  economics  e t c .  
and a t  t h e  h i g h e r  l e v e l  v i z . ,  Managers  and  o t h e r  p e r s o n n e l  who, w h i l e  
b e i n g  a  s p e c i a l i s t  i n  a p a r t i c u l a r  d i s c i p l i n e  w i l l  have  a  c l e a r  
u n d e r s t a n d i n g  o f  t h e  r o l e  t h e  o t h e r  d i s c i p l i n e s  w i l l  have  t o  p l a y  f o r  
e f f i c i e n t  management. Such a c a d r e  b u i l t  up i n  e a c h  S t a t e  would 
a t t r a c t  t h e  b e s t  t a l e n t  i n  t h e  r e s p e c t i v e  d i s c i p l i n e s  i n  v i ew  o f  t h e  
v a s t  a v e n u e s  of  promot ion  i n  t h e  f i e l d  o t  A g r i c u l t u r a l  Management. 
Over and  above  a l l  t h e  c r e a t i o n  o f  s u c h  o ~ l n i f i e d  c a d r e  i n  r e s p e c t  o f  
a g r i c u l t u r a l  deve lopment  i n  t h e  S t a t e  a s  a whole would l e a d  t o : -  

(1) C l e a r l y  d e f i n e d  a g r r c u l t u r a l  ( p r o d u c t i v i t y )  and  s o c i a l  
( e q u i t y )  o b j e c t i v e s .  

( 2 )  A p r o f e s s i o n a l  scheme managemer~t which i s  made a c c o u n t a b l e  
t o  t h e  Government. 

( 3 )  O v e r a l l  management i n  t h e  hands  o f  t r a i n e d  
m u l t i d i s c i p l i n a r y  s t a f f .  

( 4 )  A s e p a r a t e  c a d r e  f o r  i r r i g a t i o n  msnagement a s  opposed  t o  
t h e  d i f f e r e n t  k i n d s  o f  a r r angsn len t  e x i s t i n g  a t  p r e s e n t .  

( 5 )  A meticulously planned  tramcwnrk f o r  d i s t r i b u t ~ o n  
p r o c e d u r e s ,  founded on d e t a i l e d  f i e l d  obse? rvac ions  o f  f a r m e r s '  w a t e r  
management p r a c t i c e s .  

( 6 )  P a r t i c i p a t i o n  o f  r e p r e s e n t a t i v e  l a r m r r s  i n  t h e  p l a n n i n g  o f  
s e a s o n a l  w a t e r  s c h e d u l e s  and  t h e  m o n l t n r l n g  of day  t o  d a y  r e l e a s e s ;  
w i t h i n  t l i i s  a g r e e d  framework,  s t r i c t  r l l l r s  goverc l ing  w a t e r  
d i s t r i b u t i o n  by o t f i c i a l  s t a f f  w ~ t h i n  s e a s o n a l  s c h e d u l e s  and  p o w e r f u l  
s a n c t i o n s  a g a i n s t  m i s s p p r o p r ~ a t i o n  o f  w a t e r .  

(7) R e g u l a r  c o n t a c t  between of  f i c i a l  s and l o c a l  w a t e r  u s e r ' s  
g r o u p s  f o r  t r a i n i n g  and  c o ~ l s u l t n t i o n ,  c o ~ n b i r l ~ d  W ~ L ~ I  t h e  d e l e g a t i o n  o t  
i n c r e a s i n g  r e s p o n s i b i l i t i c : ~  t o  j u n i o r  o l f ~ c i e l s  and f a r m e r s '  
r e p r e s e n t a t i v e s  o v e r  t ime. 

( 8 )  A c c o u n t a b i l i t y  l o r  o u t p u t s ,  a  tt.;ltclrc! l a c k i n g  t o d a y  i n  t h e  
CADA s e t  up.  

( 9 )  M o n i t o r i n g  and d i a g n o s t i c  i l n ; l l y s i s  i n t o  t h e  y i e l d  and 
i d e n t i f i c a t i o n  o f  d e f i c i e n c i e s  s o  a s  t o  r e c t i f y  them i n  t i m e .  

( 1 0 )  Supply  o f  f eedback  i n f o r m a t  ion t o  t h e  S t a t e  a s  w e l l  a s  
C e n t r a l  Govern~ncnt  t o  f o r e w a r n  them t o  ~ a k t r  nt:cCssary s t e p s  f o r  
overcoming s h o r t a g e s  o r  o t h e r  p rob lems  ; nnd 

( 1 1 )  Taking  up o t  a c t i o n  r e s e a r c h  progrnrns w i t h  t h e  o b j e c t  o f  
t e s t i n g  and  d e v e l o p i n g  imyrvvcd i n s t - i t u t i o n s  ;ind rllanagement p r o c e d u r e s  
c a p a b l e  o f  b e i n g  c x t e n d e d  s u c e s s f u l l y  o v e r  a l a r g e  a r e a .  

10. T h e  H i e r a r c h y  

For  a c h i e v i n g  t h e  most e l t l c i e n r  p ( - r t o r ~ n n n c e ,  t h e  o r g a n i z a t r o n  
w i l l  h ave  t o  o p e r a t e  i n  a c o n f l i d e r a b l y  d i l f e r t : n t  mode t h a n  t h e  t y p i c a l  



b u r e a u c r a t i c  s t r u c t u r e .  Th i s  new mode i s  b c s l  d e s c r i b e d  a s  
"pa ramet r i c  o r g a n i s a t  iona l  H t r u c t u r e "  anrl "l\t:ur I s t  l c  manager ia l  
p rocess" .  In a  p a r a m e t r i c  o r g a n i s a t i o n a l  s t r u c t u r e ,  h i g h e r  
a u t h o r i t i e s  on ly  s c t  t h e  broad c o n d i t i o n s  o r  pa ramete r s  under which 
t h e  o p e r a t i n g  u n i t s  work, l e a v i n g  t h e  d e t e r m i n a t i o n  o f  t h e  v a r i a b l e s  
up t o  t h e  l a t t e r ' s  d i s c r e t i o n .  l 'hus t h e  h i g t ~ r r  a u t h o r i t i e s  p rov ide  
lump-sum budget a l l o c a t i o n ,  wi th  minimal l i n e  i t em s p e c i f i c a t i o n s ,  
broad r u l e s  and o p e r a t i n g  p rocedures  and m u ~ u a l l y  de te rmined  o u t p u t  
t a r g e t s .  How t h e  p u t p u t  t a r g e t s  a r e  t o  be rtheched w i t h i n  t h e s e  
pa ramete r s  i s  l e f t  t o  t h e  o p e r a t i n g  agency.  The h i g h e r  a u t h o r i t y  
i n t e r v e n e s  o n l y  when t h e  sys tem f a i l s  - i . ~ .  wl~cn a c t u a l  o u t p u t s  a r e  
s i g n i f i c a n t l y  below p r o j e c t e d  ou tpucs .  

H e u r i s t i c  management e x p l i c i t l y  r e c o g n i s e s  t h a t  i n  most 
development e f f o r t s  i t  i s  imposs ib le  t o  d e f l n e  i n  advance o f  t h e  
a c t i o n  p r e c i s e l y  what problems w i l l  be e n c o u n t e r e d ,  much l e s s  t o  
program  solution^ t o  t h e s e  problems. The discovery of  problems and 
t h e  c r e a t i o n  of s o l u t i o n  t o  t h e s e  problerns i s  a f u r ~ c t i o n  o f  e x p e r i e n c e  
of  " l e a r n i n g  by dui  ng". 

The above can b e s t  be  ach ieved  by a  " c o r p o r a t e "  body which i s  n o t  
t i e d  down under  c i v i l  s e r v i c e  r u l e s  and r e g u l a t i o n s  and o t h e r  
b u r e a u c r a t i c  r e g u l a t o r y  p rocedures .  I t  w i l l  however, have t o  be 
r e a l i s e d  t h a t  t h i s  canno t  be t o t a l l y  e e l f - f i n a n c i n g .  There i s  a  need 
f o r  p u b l i c  s u p p o r t  t o  t h e  o r g a n i s a t i o n  whi le  i t  m a i n t a i n s  i t s  
independence i n  thought  and a c t i o n .  

11. Methodology 

The above can be ach ieved  by a  t h r e e - t i e r e d  s t r u c t u r e  a s  d e t a i l e d  
be low: - 

( 1 )  A S t a t e  l e v e l  c o r p o r a t e  body f o r  p o l i c y  gu idance  i n  r e s p e c t  
of  a g r i c u l t u r a l  ( p r o d u c t i v i t y )  and s o c i a l  ( e q u i t y )  o b j e c t i v e s  and o v e r  
a l l  c o o r d i n a t i o n .  

( 2 )  A r e g i o n a l  hody f o r  e x e c u t i o n  which i e  made a c c o u n t a b l e  t o  
t h e  l o c a l  Government a n d  t o  t h e  t a rmer  c l i e n t s  w i t h  an  o v e r a l l  
management i n  t h e  hands of a multidisciplinary team. 

( 3 )  A g r a s s  r o o t  l e v e l  o r g a n i s a t i o n  ~ I I  c h a r g e  of. a  t e r r i t o r y  
f o r  e n s u r i n g  t h e  p a r t i - c i p a t i o n  o t  r e p r e s e n t a t i v e  tarmer  and i n  t h e  
management of  t h e  a g r i c u l t u r a l  a r e a s  and f o r  c a r r y i n g  o u t  t h e  day t o  
day a c t i v i t i e s .  

To c a r r y  o u t  d i a g n o s t i c  a n a l y s i s  a s  w e l l  a s  moni to r  t h e  
performance,  a n  independent  m o n i t o r i n g  o r g a n i s a t i o n  may be s e t  up f o r  
even two o r  t h r e e  s e t s  o i  t e r i t o r i a l  g roups  who would c o n t i n u o u s l y  
a c q u i r e  i n f o r m a t i o n  abou t  t h e  f u n c t i o n i n g  a s  w e l l  a s  t h e  o u t p u t s  of  
t h e  system. 



A peformance a u d i t i n g  d i v i s i o n  s e t  up f o r  t h e  whole S t a t e  would 
look a f t e r  t h e  performance o t  t.he v a r i o u s  sys tems i n  t h e  S t a t e  n u  a  
whole end r e p o r t  d i r e c t  t o  t h e  S t a t e  a s  w e l l  a s  t h e  F e d e r a l  Government 
r e g a r d i n g  v a r i o u s  i s s u e s  such as  Crop a r e a s  and y i e l d s  seasonwise  and 
cropwise .  

12 .  The S t r u c t u r e  

F i g u r e  1  i l l u s t r a t e s  t h e  o r g a n i s a t i o n a l  s t r u c t u r e  o t  such a  S t a t e  
A g r i c u l t u r e  Management Corpora t ion .  

13. S t r u c t u r a l  Break-up 

A l l  t h e  i r r i g a t e d  a r e a  i n  the  S t a t e  s h a l l  come under t h e  purview 
of  t h e  S t a t e  c o r p o r a t e  body headed by General  Manager. For purposes  
o f  i l l u s t r a t i o n  i t  may be assumed cha t  t h i s  body i s  r e s p o n s i b l e  f o r  a  
t o t a l  i r r i g a t e d  a r e a  i n  the  S t a t e  of s j y  5 m i l l i o n  h e c t a r e s .  Th i s  
body s h a l l  be d i r e c t l y  respor lnible  t o  tht! S t a t e  C;ovt-:rnment and s h a l l  
have t h e  f u l l e s t  c o o p e r a t i o n  and a s s i s t a ~ ~ c e  i n  r e s p e c t  o f  p e r s o n n e l ,  
t e c h n i c a l  know-how e t c .  o f  t h e  Departments u f  I r r i g a t i o n ,  A g r i c u l t u r e ,  
Economics, S t a t i s t i c s  and Sociology.  

The S t a t e  w ~ l l  be d i v i d e d  i n t o  20 r r g i o n n l  r e n t e r s  rnapped o u t  s o  
a s  t o  o b t a i n  t h e  g r e a t e s t  p o s s i b l e  h o m o ~ c n i t y  of s o i l  t y p e s  and 
topography,  o t h e r  a g r o - c l i m a t i c  c o n d i t i o l l s  L I ~ I L I  s o c i a l  v a r i a b l e s .  Each 
r e g i o n  w i l l  be headed by a Regional  Malli~ger w i t h  t h e  r e q u i s i t e  
m u l t i d i s c i p l i n a r y  s t a f f  t o  a s s i s t  I l i m .  

Each r e g i o n a l  c e n t e r  w i l l  be d i v i d e d  i n t o  t c n  t e r r i t o r i e s ,  each  
having a  b a s i c  management u n i t  of 25000 t i ,? u f  i r r i g a t e d  l and .  Each 
t e r r i t o r y  w i l l  be a s e l f - s t a n d i n g  management team r e s p o n s i b l e  f o r  a l l  
a g r i c u l t u r a l  i n p u t s  i n  i t4 a r e a  and accc)tlnt;rble Lor o u t p u t  L a r g e t s  
m u t u a l l y  agreed  up011 wi th  t h e  h i g h e r  a u t h o r i t i e s .  

Each t e r r ~ t o r i a l  ( ! l v i s ~ o n  w i l l  c o n s l s t .  o l  t h r e e  t r e l d  u n i t s :  

( 1 )  The I r r i g a t i o n  System C r c ~ l ~ p  (ISC;) which i s  r e s p o n s i b l e  t o r  
i r r i g a t i o n  management tram t . t i ~  p o i n t  oL water  inpu t  Lnto t h e  a r e a  ( a t  
t h e  d i s t r i b u t a r y  i n  t h e  c a s e  o f  t e r r i t o r i t l l  u l l ~ t s ;  a t  t h e  headga te  o t  
t h e  i r r i g a t i o n  sys tem i n  c a s e  o t  r e g i o n a l  u n ~ t s )  t o  the  farmgate  ... t o  
t h e  i n d i v i d u a l  farrnrr  wl.th t h e  c o r r e c t  q u a n t i t y  o f  wnter  a t  t h e  
c o r r e c t  t ime. 

( 2 )  The Crop System Groc~p (CCS) - i n  rhnrgv  O E  ~ n p u t e  
compr i s ing  t ime ly  p r o v i s i o n  of s e e d s ,  f e r t i l i s e r a ,  p e s t i c i d e s ,  land 
l e v e l l i n g ,  c r e d i t  and extensLon.  

( 3 )  The A g r i c u l t u r a l  Output Croup (AOG) whlch 1 s  i n  c h a r g e  of  
c r o p  s t o r a g e ,  p r o c e s s i n g  and marke t ing .  

The o t h e r  c r u c i a l  r?lcmc?~lts In  t h e  s t  ruc'turt. art: t h e  Performance 
Moni tor ing and A n a l y s i s  D i v i s i o n  a t  t h e  relr,ional l e v e l  and t h e  



and t h e  perfurmance a u d l t ~ n g  a t  t h e  apex l e v e l .  l h e  former 
monitor8 t h e  progrv:is o f  the L ~ r r 1 L o r i . 1 1  11n1th  towards  t h e i r  
o b j e c t i v e s  and ht: l p s  crlaguosv problems s s  they  a r i s e .  ?'he l a t t e r  
a s  i t  were "watches t h e  w c l i c h c ~ . ~ "  by c o r r o b o r a t  ~ n g  mol l i tor lng 
r e p o r t s  through ~oc!c:pt~ndrnL chrbcks o t  a s.i111pl(1 o t  t h e s e  r e p o r t s .  

Performance r i l o ~ ~ l t o r i n g  i s  o r ~ l y  c o ~ . r c u r ~ ~ c d  w l  t l ~  r e s u l t s  - w i t h  
t h e  r e l a t i o n s h i p  bctwecn o l ~ t p u t s  and  e x p e c t a t i o n s .  I f  performance 
moni to r ing  ehowe t h a t  t h e  o u t p u t s  a r e  [ lot  i n  accord  w i t h  
p r o j e c t i o n s ,  t h i s  f a c t  t r i g g e r s  A more d e t a i l e d  r e ~ e a r c h  and 
a n a l y s i s  e f f o r t .  I ' t~e  Moni tor ing D i v i s i o n  t h u s  shou ld  o n l y  a t t e m p t  
t o  answer t h r e e  b a s i c  o u t p u t  q u e s t i o n s : -  

( 1 )  Howmuch a r e a  was c u l t i v a t e d  w i t h  d i f f e r e n t  c r o p s ?  
( 2 )  What p o r t i o n  o f  t h i s  a r e a  was i r r i g a t e d ,  a t  what t i m e s ?  
( 3 )  What were t h e  y i e l d s ,  by c r o p s ?  Did t h e  y i e l d s  i n c r e a s e  

a c c o r d i n g  t o  p r o j e c t i o n s ?  

I f  t h e  answer i s  110, t h e  d i a g n o s t i c  team w l l l  have t o  go i n t o  
a c t i o n  and f i n d  o u t  w h y ?  Who t a i l e d  t o  d e l i v e r  t h e  goods?  Were 
t h e  p r o j e c t i o n s  u n r e a l i s t i c ?  e t c .  

F igure  2 11  111st ra t t%s tht' m.?llpower requ i re lnen t s  a t  d i f  t e r e n t  
l e v e l s  of t h e  c o r p o r a t i o n  i l l  c t ~ d r g e  of  a t o t a l  i r r i g a t e d  a r e a  of  
abou t  5 ~ n i  l l i o r i  r1ectart.a. 

It. w i l l  be s c e n  from t h e  above t h a t  t h e  p e r s o n n e l  r e q u i r e d  t o r  
A g r i c u l t u r a l  Management fo r  5 m i  l l i o n  h e c t a r e s  i s  a s  below: 

Genera 1  t l a ~ ~ a g e r  1  
S e n i o r  Managers 2 0 
Managers 2 2  L 
A s s i s t  an1 Managcry 3723 
T e c h n i c i a n s  7 2 0 0  
Scaf f 104 64 

The annua l  e x p e n d i t u r e  on e s t a b l i s h m e n t s  o t  t h e  above o r d e r  
works o u t  t o  Rs.21.15 c r o r e s .  

The manpower r e q u i r e m e n ~ s  f o r  Lhe m o n i t o r i n g  e f f o r t  w i l l  
depend l a r g e l y  on t h e  sample s i z e  i n  each  s t r a t a .  On an a v e r a g e  of 
30 samples  i n  each s t r a t a ,  t o r  m o n i t o r i n g  5 m i l l i o n  h e c t a r e s ,  a  
c o t a l  of ahou t  250 p e r s o n s  t o g e t h e r  w i t h  a  s u p p o r t i n g  e t a f f  o f  
abou t  500 i . e . ,  a t o t a l  of 750 pe r sons  would be r e q u i r e d .  The 
number of pe r sonne l  f o r  performance a u d i t i n g  1 s  l i k e l y  t o  be abou t  
101  of t h e  pe r sonne l  f o r  moni to r ing .  



I n c l u s i v e  of t h e  o p e r a t i n g  c o s t  o f  t h e  A g r i c u l t u r e  Management 
& Monitor ing D i v i s i o n s  t h e  t o t a l  c o s t  i s  l i k e l y  t o  be w e l l  w i t h i n  
Rs.250 m i l l i o n  a n n u a l l y .  Th i s  works t o  a c o s t  o t  Ks.50/ha of  
i r r i g a t e d  land i n  r e s p e c t  o f  A g r i c u l t u r a l  Management and Moni to r ing  
on ly .  

For purposes  o f  c a r r y l l l g  Out tile mainterlarice and runn ing  of  
t h e  i r r i g a t i o n  sys tem a s  w e l l  a s  c a r r y i n g  o u t  any minor s t r u c t u r a l  
m o d i f i c a t i o n s ,  a  s e p a r a t e  group o f  I r r i g a t i o n  E n g ~ n e e r s  w i l l  be 
p o s t e d  t o  work under t h e  General  Manager o f  t h e  sys tem.  The c o s t  
of runn ing  and malntennnce 01 t h e  eyatem i n c l ~ ~ d i n g  t h e  
e s t a b l i s h m e n t  requircld f o r  t h e  same wi 11 be mtbt o u t  o t  t h e  06M c o s t  
o f  c a n a l s  f o r  whlc t~  t h e  S t a t e  Governments Ilnvr .]greed t o  p r o v i d e  a 
sum of Rs.50/ha of i r r i g a t e d  land.  Ally rnajor s t r u c t u r a l  changes ,  
m o d e r n i s a t i o n ,  l i n i n g  e t c . ,  i t  t aken  up f o r  improving t h e  
e f f i c i e n c y  o f  the  sys tem w ~ l l  have t o  he c a r r i e d  o u t  by t h e  
I r r i g a t i o n  Department of t h e  S t a t e  and w i l l  n o t  come under  t h e  
purview o f  t h e  A g r i c u l t u r a l  Management Corpora t ion .  

15. The 64$ Quest lon 

A s  a l r e a d y  s t a t e d  t h e  A g r i c u l t u r a l  Management Corpora t i o o  i s  
n o t  s e l f - s u p p o r t i r i g  and w i l l  have t o  depend on p u b l i c  s u p p o r t .  The 
q u e s t i o n s  t h a t  a r i s e  a r e  numerous and w i l l  need t o  be probed i n t o  
i n  dep th .  The a l t e r n a t i v e s  open t o  t h e  deve lop ing  n a t i o n s  a r e  on ly  
two. Do we c o n t i n u e  t o  produce a t  t h e  same r a t e l h a  of i r r i g a t e d  
land o r  a t  a  s l i g h t l v  i n c r e a s e d  r a t e  and widen t h e  gap  between 
demand and supp ly  whlch i s  bound t o  i n c r e a s e  s h a r p l y  by t h e  t u r n  o f  
t h e  c e n t u r y ?  Thls  w i l l  nlean t h a t  e i t l ~ e r  n ~ i l l i o n s  w i l l  have t o  go 
hungry o r  we will have t o  r e s o r t  t o  inatisive in11)orl o f  t o o d g r a i n s .  
O r  do we adopt morirrr~ methods of u g r i c u l t u r n l  nrariagc?mt-tnt and 
i n c r e a s e  o u r  p r o d u c t i v i t y  by 100% s o  t h a t  wca a r e  s e l t - s u f f i c i e n t  i n  
t h e  m a t t e r  of  food? Obviuusly ,  t h e  nnswcr Lips i l l  t h e  l a t t e r  s o  
t h a t  t h e  inc reas i r ig  p o p u l a t i o n  i n  our  c o u n ~ r y  by t h e  t u r ~ l  o f  t h e  
c e n t u r y  i s  a d e q n s t e  ly f v d  wi t h  our  own rcsourctss .  

A p e r t i n e n t  query a t  c h i s  s t a g e  wollltl b e  ;IS t o  how t a r  a r e  we 
s u r e  t h a t  by a d o p t i n g  t h e  type of Hy,r l c t ~ l t u r a  1  management 
i n d i c a t e d ,  we w i l l  be i n  o p o s i t i o n  t o  lmprove o u r  p r o d u c t i v i t y .  
There i s  no doubt t h a t  w h i l e  e t f i c i e n t  management i s  a major  i n p u t ,  
t h e  necessa ry  hardware such as  m o d i f i c a t i o ~ ~  of e x i s t i n g  sys tems ,  
l i n i n g  of c a n a l s ,  p r u v i s l o n  o i  c r o s s  rcAgrll:ition a ~ r d  o t h e r  
s t r u c t u r t ? ~ ,  measurement d e v i c e s ,  i n t r o d u c t ~ o ~ ~  o l  r o t a t i o n a l  w a t e r  
sys tem e t c .  w i l l  have t o  be  c a r r i e d  ( I I I ~  A L O I I ~ S  i d @  t o  e n s u r e  
i n c r e a s e d  product  i v ~  t y .  hnnv drvc! loping cotlnt r i c s  a r c  a l r e a d y  
engaged i n  t h e s e  t a s k s  w i t . h  o r  w i t h o l ~ t  t h e  ct.chnic.al artd f i n a n c i a l  
a s s i s t a n c e  of  i n t e r n a t i o n a l  l end ing  ag~>r~cir !s .  I t  L S  c+xpected t h a t  
t h e  perEormance o t  tile i r r  igiit i on  aystt2m wtluld improve 



s u b s t a n t i a l l y  by t h e s e  improvements  t o  t h c  s y s t e m s .  V a r i o u s  
d e v e l o p i n g  and s m a l l e r  u e t  i o n s  s u c h  a s  'l 'oiwon, I s r a e l ,  Korea ,  
P h i l i p p i n e s  e t c .  have i n  a d d i t i o n  t o  improvements  i n  t h e  h a r d w a r e ,  
been  a b l e  t o  a c h i e v e  a v e r y  h i g h  p r o d u c t i v i t y  by t h e  e f f i c i e n t  
management o f  t h e  s y s t c m s .  Thc re  i s  t h e r e f o r e  no d o u b t  w h a t s o e v e r  
t h a t  t h e  i n t r o d u c t i o n  o f  a n  A g r i c u l t u r a l  Management Cadre  a l o n g  t h e  
l i n e s  i n d i c a t e d  above  i s  a  s t e p  i n  t h e  r i g h t  d i r e c t i o n  f o r  
a c h i e v i n g  a h i g h e r  p r o d u c t i v i t y .  The q u e s t i o n  o i  how t h e  
a d d i t i o n a l  c o s t  on  t h i s  a c c o u n t  w i l l  bc  met w i t h  w i l l  b e  one  f o r  
t h e  Governments  t o  d e c i d e .  The re  i s  however ,  no  g a i n v a y l n g  t h e  
f a c t  t h a t  t h e  c o s t  oT Rs.SO/ha f o r  t h e  A g r i c u l t u r a l  Management 
would be  a v e r y  s m ~ ~ l l  p r r c e n t a g r  o f  t h e  i n c r c a v e d  b e n e f i t  which  t h e  
f a r m e r  would o b t a l n  a s  a d i r e c t  r e s u l t  t l r e r ~ ! o t .  

The re  i s  a  g r e a t  dea r t -h  o t  s u i t a b l e  t r a i n e d  p e r s o n n e l  i n  t h e  
deve lop i r ig  c o t ~ n t r i e s  i n  tht?  1 i e l d  o f  Agri c u l r u r n  1  Management. 
T r a i n i n g  t o  u p g r a d e  manpower c a p a b i l i t i e s  i n  t h i s  f i e l d  i s  a  key  t o  
a n  e f f i c i e n t  i n t e r f a c e  be twecn ha rdware  and  s o f t w a r e  i n  t h e  
p r o j e c t s  from t h e  p l a n n i n g  s t a g e  t h r o u g h  t o  i m p l e m e n t a t i o n  and  
o p e r a t i o n .  The t y p e  01 t r a i n i n g  t o  be  g i v e n  w i l l  be  d e p e n d e n t  on  
t h e  l e v e l  o f  t h e  p e r s o n n e l  e . g . ,  a t  t h e  t e c h n i c i a n  and A s s i s t a n t  
Manager l e v e l ,  t h e  t r a i n i n g  w i l l  have  t o  be o f  a  more d e t a i l e d  
n a t u r e  l a s t i n g  o v e r  a  p e r i o d  o f  a b o u t  a y e a r  d u r i n g  which  p e r i o d  
t h e  j u n i o r  s t a f f  m a s t e r  t h e  b a s i c s  i n  t h e  d i f f e r e n t  d i s c i p l i n e s  and  
a r e  a l s o  made aware  o f  t h e  need f o r  i n t e r a c t i o n  o t  t h e  d i f f e r e n t  
d i s c i p l i n e s  t o r  e f f i c i e n t  a g r i c u l t u r a l  management. A t  t h e  m i d d l e  
and  s e n i o r  l e v e l s ,  t h e  p e r s o n n e l  would be r e q u i r e d  t o  a t t e n d  
r e f r e s h e r  c o u r s e s  t o  u p d a t e  t h e i r  know-how and t o  become c o n v e r s a n t  
w i t h  t h e  l a t e s t  t r e n d s  i n  t h e  d i f f e r e n t  d i s c ~ p l i n e s .  The re  i s  a 
g r e a t  need f o r  e s t a b l i e h i n g  a n  I n t e r n a t i o n a l  T r a i n i n g  I n s t i t u t e  i n  
A g r i c u l t u r a l  Management f o r  t t i e  d e v e l o p i n g  c o u n t r l e e  where  e x p e r t s  
drawn from d i f f e r e n t  advanced  n a t i o n s  c o u l d  p r o v i d e  t h e  r e q u i s i t e  
know-how and  t r a i n l n g  t o  t.hc p e r e o n n e l  t t ie  d e v e l o p i n g  
c o u n t r i e s .  The l o c a t i o n  of tlrt' t r a i n i n g  i n s t i t u t e  w i l l  have  t o  be  
c h o s e n  c a r e f u l l y  k e e p i n g  i n  v iew t h e  a d v a n c e  made by the c o u n t r y  i n  
t h e  f i e l d  o f  i r r i g a t i o n ,  t h e  l ~ c i l i t i e s  a v a i l a b l e  and  t h e  
r e p l i c a b i l i t y  of  t h e  t r a i n i i i g  by t h e  t r a i n e e  i n  h i s  own c o u n t r y  on 
r e t u r n .  
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Fig .  2 :  MANPOWER REQUIREMENTS 



A SURVEY OF PROFESSIONAL DEVELOYMEN'f 1KAINING NEED 
FOR IRRIGATION MANAGEMEN?' I N  INDIA 

Flelvili D .  Skold and B .  Scrl* 

Improving farm d a t e r  rn;inagement h.is r txcent  ly chmc~rged a s  an  
impor tan t  p a r t  o i  i n c r e a s i n g  food p roduc t ion  n ~ l d  iarmer  incomes i n  
i r r i g a t e d  a r e a s  throughout  t h e  world .  An l>va lun t  ion o f  a  s e r i e s  o t  
eeminars  on i r r i g a t i o n  pr.ic t l c e s  i n  t h e  Nlb.lr Cdst dnd S o u t h e a s t  
As ia  found t h e  problems o l  on-farm wate r  mnnngrmer~t a s  not  be ing  
a d e q u a t e l y  a t t e n d e d  t o  by c l v i l  i r r ~ g a t l o n  c n g l n r e r s  r e s p o n s i b l e  
f o r  overa  l l  p r o j e c t  d e s i g n  and o p e r a t  l o n J / .  

The Goverumcnt o f  I n d i a  (GOI) has  bc>cn q111ck t o  respond t o  
thest: i d e n t i f i e d  d e t i c i e u c i e s .  Water n1an;jgemcnt t r a i n i n g  c e n t e r s  
have been established with  t h e  in tended  purpose  ot  t r a l n i n g  
i n d i v i d u a l s  t o  b e t t ~ ? r  manage t h e  n a t i o n ' s  v a s t  I r r i g a t i o n  sys tem.  

Responding t o  t h e  needs i d e n t i f l e d  wi t t l ln  t h e  G O I ,  a  P r o j e c t  
I d e n t i f i c a t i o n  Document (PID) was prepared  by USAID under t h e  t l t l e  
"Water Management and l r a i n  ~ n g " .  Subseql~tant ly , a Pre-des ign Team 
took t h e  recommendations o f  t h e  PID a  s t e p  t u r t h e r  and developed a  
d a t a  base  and more c l o s e l y  i d e n t i t i e d  t h ~ .  t a r g e t e d  a u d i e n c e s  f o r  
farm water  management t r e t ~ ~ i n g .  

Concurrent  wi th t h e  Pre-des ign l ' e a ~ n ' s  n c l  i v i  ty  i n  January 
1982, t h e  Prime M l n i s t o r  o i  Ind ia  gsvc. ~ : r n p l ~ . ~ s  i s  t o  a 20-point  
program f o r  implenicnting thlb c u r r e n t  l ivr.-yc?;~r. p lan  which L i s ted  
i n c r e a s i u g  t h e  ef f i c i c n c y  o f  i  r r i g f l t l o l i  ,ind torn1 technology a s  t h e  
number one p r i o r i t y .  I t  w81s i n d e e d  forLur~nCc t h a t  t h e  p re -des ign  
team planned t o r  e l  i c l  t i ~ l g  opi l l ions  from M i n i s t r i e s  of I r r i g a t i o n  
and A g r i c u l t u r e  o i  f i c i n l s  o t  r h e i r  t r a i u l r l g  u t ~ o J s  o r~d  t h a t  oE t h e i r  
s t a f f .  A questioilr lalr t!  was d t - s i g n e d  ;inti lnild~~ : ~ v ; ~ i l r ~ b l e  t o  s e l e c t e d  
pe r sonne l  in  t h e s e  op ,~~nc i t ? s  i n  Mahe l l - a~ l~ t ru ,  ( ; r ~ j a r : i ~  and Ra jas thon  
S t a t e s .  (.)i~estionnalrtbs were r e c e i v e d  froin 26 o f t  i . c l o l s .  An 
a d d i t i o n a l  23 responses  werc: r tAceivcd iron1 part  i c i p a n t s  i n  o  
Diagnos t i c  Ana l y s ~ s  T r a i n i ~ l g  Workshop 1)11 t  o r 1  by t h e  Water 
Management Synthes  i s  P r o j c c t  . 

J i ~ e t e r s o n ,  Dean F. , "NESA I r r i g a t i o n  P r s c t  i c e s  S e n ~ i n n r s ,  
1956-1970 = 

An E v a l u a t i o n .  A111 Washingtuo C o n t r a c t ,  AID/Asia 597.1973. 

*Skold i s  a  meo~bcr ; I L  the  p r o j e c t  J e s l g n  t r l n l n  : I I I ~  Stan i s  a member of 
the  USAIU/India s t ; ~ i  f .  



T h i s  r e p o r t  s i i m m n r i z e s  t h e  l e s p o n s e s  o b t a i n e d  t r o m  t h e  s u r v e y .  
The  s u r v e y  a s k e d  i n t o r m a t i o n  i rbou t  t h e  p r o f e s s i o n a l  c h a r a c t e r i s t i c s  o f  
t h e  r e s p o n d e n t s .  A f t e r  t l i o s e  ; i r e  d e s c r i b e d ,  t h e l r  attitudes a b o u t  a  
p r o p o s e d  N a t i o n a l  T r a i n i n g  C c ~ l t e r  a r e  p r e s v n t e d  a n d  f i n a l l y ,  t h e i r  
r e s p o n s e s  a b o u t  t r a i n i n g  n e e d s  w i t h i n  S t a t e s  a r e  p r e s e n t e d .  T h e  
s u r v e y  r e s u l t s  a r e  L a r g e l y  s e l f - c 3 . . p l a n a t o r y  a11d a r e  p r e s e n t e d  w i t h  a  
minimum o f  i n t e r p r e t a t i o n .  

A  l a r g e  number  o f  s u r v e y  l o r m s  were d i s t r i b u t e d  w h i c h  w e r e  n o t  
r e t u r n e d .  As a d d i t i o n a l  r c s p o i i s e s  a r e  r e c e i v e d ,  t h i s  r e p o r t  c a n  b e  
r e v i s e d  t o  i n c l u d e  them.  

C h a r a c t e r i s t i c s  o f  Respo! ldents  

T h e  r e s p o n d e n t s  t e n d e d  t o  b e  e e n i o r  p e r s o n n e l ;  37 o f  4 9  h a d  m o r e  
t h a n  1 0  y e a r s  e x p t l r i r n c e  a n d  2 8  of 49 h a d  m o r e  t h u n  20 y e a r s  
e x p e r i e n c e  ( T a b l e  1 ) .  Most  ~ * e a p o ~ ~ d e n t e  w e r e  e n g i n e e r i n g  g r a d u a t e s ;  
o v e r  o n e - f o u r t h  ( 1 4 / 4 9 )  llad post - g r a d u r ~ t o  d e g r r e s  ( T n b l e  2 ) .  T h e  
T r a i n i n g  W o r k s h o p  p a r t i c i p a ~ ~ t s  w e r e  s t r u c t u r e d  L O  i n c l u d e  a h i g h e r  
p r o p o r t i o n  o f  non- t ?ng lnePx  ~ i l g  g r a d u a t e s .  l 'wen t  y  e i g h t  o  t t h e  
r e s p o n d e n t s  a r e  e m p l o y e d  by t h e  M i n i s t r y  o t  irrigation a n d  t h e  o t h e r  
2 0  are  e m p l o y e d  by t h e  M i n l s t ~ y  o f  A g r i c u l t u r e .  ( T a b l e  1). 

N a t i o n a l  T r a i n i n a  N e e d s  

T h e r e  i s  a  p r o p o s a l  t o  e s t a b l i s h  a N a t i o n a l  C e n t e r  f o r  W a t e r  
R e s o u r c e s  D e v e l o p m e n t  a n d  Managemen t .  When a s k e d  who s h o u l d  b e  
t r a i n e d  i n  s u c h  a n a t i o n a l  c e n t e r ,  ~t b e c o m e s  immediately a p p a r e n t  
t h a t  t h e  r e s p o n d e n t s  v l e w  w a t e r  m a n a g e m e n t  a b  a  c o m p l e x  p r o b l e m  
i n v o l v i n g  s e v e r a l  d ~ s c ~ p l l n e s .  Most I d e n t i f l e d  t h e  n e e d  t o  t r a l n  k e y  
p r o f e s s i o n a l e  f r o m  a l l  D e p a r t m e n t s  a n d  d i s c i p l i n e s  i n v o l v e d  i n  
i r r i g a t i o n  d e v e l o p m e n t s  ( T a b l e  3 ) .  One S t a t e ,  K o j a s t h a n ,  w o u l d  t e n d  
t o w a r d  f o c u s i n g  t r a l r l l u g  o n l y  o n  s e n i o r  p r o f e s ~ i o n a l s  a n d  new e n t r a n t s  
t o  t h e  I r r l g a t i o ~ l  1 ) c ~ p n r t m e n t .  'I'he multi-disciplinary n a t u r e  of w a t e r  
managemen t  i s  f u r t h e r  r e c o g n i z e d  by t h e  a d m i n i s t r a t i v e  l o c a t i o n  o f  a 
N a t i o n a l  C e n t e r .  Most r e s p o l ~ d e n t s  t h o u g h t  t h a t  a  C e n t e r  s h o u l d  b e  
u n d e r  a J o i n t  C o m m i t t e e  o t  t h e  M ~ n i e t r i e s  o f  A g r i c u l t u r e  a n d  
I r r i g a t i o n  ( T a b l e  4 ) .  T h e  I ( ~ j t l s t h a 1 1  r e s p o n d e n t s  a g a i n  d i f f e r  eomewha t  
f r o m  o ~ h e r s ;  a  h i g h e r  p r o p o r t i o n  o f  t h e  K d j a s t h a n i  r e s p o n d e n t s  see 
t r a i n i n g  a s  b e i n g  designed t o r  t h e  Irrigation D e p a r t m e n t  b y  t h e  
I r r i g a t i o n  D e p a r t m e n t .  

T h e  r e s p o n d e ~ ~ t s  a l s o  ~ n d i c a t e d  r a t h e r  s t r o n g  a g r e e m e n t  o n  t h e  
l e n g t h  o f  t r a i n i n g  c o u r s e s  ( T n b l e  5 ) .  The m a j o r i t y  w o u l d  l i k e  t o  see 
s h o r t - t e r m  c o u r s e s  ( o l ~ e  w r c > k  t o  t w o  m o n t h s ) .  C l e a r l y ,  t h e  t r a i n i n g  
n e e d s  i d e n t i t i e d  a r e  d i v e r s e .  Some t r a i n i n g  of o n e  t o  t w o  w e e k  
d u r a t i o n  i s  d e s i r e d  a n d  nt.edu a r e  a l s o  i d e n t i t i e d  t o r  o t h e r ,  m o r e  
i n - d e p t h  (4-6 w e e k )  s h o r t  c o u r s e s .  And, d i v e r s i t y  o f  n e e d  i s  a l s o  
i d e n t i f i e d  a b o u t  t h e  s u b j e c t  o l  t r a i n i n g  c o u r s e : ; .  T r a i n i n g  p r o g r a m s  
t o  be d e v e l o p e d  m u s t  he d c s l g n c d  t o  accommodate t h e  d i t f e r e n t  
r e q u i r e m e n t s  o f  d u r a t i o ~ l  anfJ subject n l a t t c r .  



S t r o n g  s u p p o r t  e x i s t s  f o r  b0Lh t e c h n i c a l  a n d  m a n a g e m e n t  o r i e n t e d  
e t u d i e s .  The  l a r g e s t  number  w o u l d  p r e t e r  a c o l n b i n a t i o n  o f  t r a i n i n g  
m e t h o d s  a n d  many i n d i c a t e  t h a t  f i e l d  o r i e n t e d  t r a i n i n g  m e t h o d s  w o u l d  
s e r v e  b e s t  ( T a b l e  6 ) .  P r e f e r r e d  m e t h o d s  o f  t r a i n i n g  were 
r a n k - o r d e r e d .  ' I ' ab le  7 p r e s e n t s  t h e  h  ~ g h t i s t  r a n k  r e s p o n s e s .  A 
s i g n i f i c a n t  n u m b e r  w o u l d  l i k e  t o  see I e c t u r c s  by  s p e c i a l i s t s  a s  a n  
i n g r e d i e n t  i n  t h e  t r a i n i n g  p r o g r a m s .  S h o r c  c o u r s r s  w l t h  a c o m b i n a t i o n  
o f  l e c t u r e s  a n d  a c t u a l  f i e l d  e x p e r i e n c e  w o u l d  a p p e a r  t o  w e l l  s e r v e  t h e  
i d e n t i f i e d  n e e d s .  T h e r e  i s  a l m o s t  c o m p l e l e  a g r e e m e n t  t h a t  c h e  
t r a i n i n g  o f f e r e d  by a  N a t i o n a l  C e n t e r  s h o u l d  b e  i n t e r - d i s c i p l i n a r y .  

T h e r e  was considerable J i s p a r i  t y  anlong 1:i11? r e s p o n d e n t s '  v i e w s  
a b o u t  t h e  k i n d s  o f  o v e r s e n s  s t u d i e s  n c e d c d  a s  a p a r t  o f  t h e  t r a i n i n g  
p r o g r a m .  ? h e  l a r g e s t  nulnbcr w o u l d  prc! 1-er  L I I ~ I ? I I S  i v e  " h a n d s - o n "  
p r a c t i c a l  i n t e r - d i s c i p l i n a r y  t r a i n i n g  l a s t i n g  f o u r  t o  s i x  w e e k s  ( T a b l e  
8 ) .  O t h e r s  w o u l d  p r e f e r  o b s e r v a t i o n  t o u r s  anti  s t i l l  o t h e r s  w o u l d  l i k e  
s h o r t - t e r m  (4-6 w e e k s )  t r a i n i n g  i n  h i g h l y  r e c h n i c a l  s p e c i a l i z e d  
s u b j e c t  m a t t e r  a r e a s .  A s i g n i f i c a n t  n u m b e r  w o u l d  a l s o  l i k e  o n e  y e a r ,  
n o n - d e g r e e  a c a d e m i c  t r a i n l n g  w i t h  a  f o c u s  o n  w n t e r  m a n a g e m e n t .  I t  
s h o u l d  b e  n o t e d  t h a t  t h e s e  o v e r s e a s  t r a i n i n g  o p t i o n o  a r e  n o t  m u t u a l l y  
e x c l u s i v e  a n d  t h a t  p r o g r a m s  a r e  p r e s e n t l y  a v a i l a b l e  t o  p r o v i d e  e a c h  o f  
t h e s e  k i n d s  o f  t r a i n i n g .  F u r t h e r ,  a l l  o f  t h o s e  e x p r e s s i n g  a n e e d  t o r  
o n e - y e a r  n o n - d e g r e e  a c a d e m i c  t r a i n i n g  come f r o m  m o r e  e x p e r i e n c e d  
p e r s o n n e l  ( s e v e n  w i t h  m o r e  t h a n  2 0  y e a r s  0 1  e x p c r l e n c e  a n d  o n e  w i t h  
m o r e  t h a n  1 0  y e a r s  o f  e x p e r i e n c e ) .  P e r s o n a l  a n d  p r o f e s s i o n a l  
u n c e r t a i n t i e s  may make y o u n g e r  p r o f e s s i o n a l s  r e l u c t a n t  t o  c o n s i d e r  
t h i s  t y p e  o f  t r a i n i n g .  Somewhat s u r p r i s i n g  i s  t h e  l a c k  o f  d e s i r e  f o r  
g r a d u a t e  d e g r e e  t r a i n i n g  i n  e i t h e r  i n t e r - d i s c i p l i n a r y  w a t e r  m a n a g e m e n t  
o r  i n  a  t e c h n i c a l  d i s c i p l i n e  w h i c h  r e l n t e s  t o  w a t e r  u s e  a n d  m a n a g e m e n t .  

G i v e n  N a t i o n a l  ' l ' r a i n i n g  C e n t e r ,  Lhe o p i n i o n s  o n  s t a f f i n g  v a r i e d .  
However  ( T a b l e  9 ) ,  m o s t  t h o u g h t  t h a t  t h t !  s t a t t  c o u l d  h e  d r a w n  f r o m  
s e n i o r  p r o t e s s i o n a l  s t n f t  of t h e  irrigation and  A g r i c u l t u r e  M i n i s t r i e s  
o r  f r o m  t h e  h i g h e s t  q u n l i i ~ e d  s t s i f  f r o m  ally p l a c ~  i n  I n d i a .  Of 
c o u r s e ,  t h e s e  may n o t  b e  i n d e p e n d e n t  s e t s ,  O t h e r s  l i s t e d  a s  t h e i r  
f i r s t  c h o i c e  f o r  d r a w i n g  C e n t e r  s t a t t  tram Kc?sea rch  I n s t i t u t e s ,  O n l y  
o n e  r e s p o n d e n t  t h o u g h t  t h e  u n i v e r s i t i e s  a r e  t h e  p l a c e  t o  o b t a i n  s t a f t  
f o r  a N a t i o n a l  C e n t e r .  

A v a s t  m a j o r i t y  o f  t h e  r e s p o n d e n t s  I I I J  I c a t e d  t h a t  t h e  N a t i o n a l  
C e n t e r  s t a f f  s h o u l d  r e c e i v e  s p e c i a l  t r n  i n i  ng i r r  C o l n p r e h e n s i v e  
D i a g n o s t i c  A n a l y s i s  o f  I r r i g a t i o n  S y s t c m s  ( T a b l e  L O ) .  O n e - f o u r t h  f e l t  
t h a t  t r a i n e r s  w o u l d  n ~ + e d  i r r l  u p d a t e  i n  r 11i.i r r t . r , p e c t i v e  s u b j e c t  m a t t e r  
a r e a s  a n d  many a l s o  f e l t  t h i i t  t r a i r l c r v  :ihou I d  r i i c e i v e  s p e c i a l  t r a i n i n g  
i n  t e a c h i ~ l g  p h i l u s o p t ~ i ~ > s  ;111cl m1, thods .  'I'ht' i~~~pc . ) r - t : i nce  w i t h  w h i c h  t h e  
r e s p o n d e n t s  v i e w  w a t e r  nl;inagc:mont t r a i n i n g  i ,s i r l t i i c a t e d  by t h e  t a c t  
t h a t  a l l  b e l i e v e d  t h a t  some a d d i t i o n a l  t r a i n l l i g  of t r a i n e r s  i s  
n e c e s s a r y .  



Most responden t s  say  t h a t  a Nat iona l  C r n t t b r  shou ld  d i r e c t  i t s  
t r a i n i n g  toward s e n i o r  s t a f f  i n  t h e  S t a t e s ;  most thought  bo th  s e n i o r  
i r r i g a t i o n  and s e n i o r  agriculture s t a t f  shou ld  b e  t r a i n e d  (Tab le  1 1 ) .  
Others  s e e  t h e  r o l e  of  t h e  Na t iona l  Center  a s   raining t r a i n e r s  f o r  
S t a t e  t r a i n i n g  i n s t i t u t e s .  None o f  t h e  r e s p o n d e n t s  s a y  t h a t  N a t i o n a l  
Cen te r  t r a i n i n g  should  be d i r t l c t e d  toward t h e  C e n t r a l  Water 
Commission. A N a t i o n a l  T r a i n i n g  Cen te r  f o c u s i n g  o n  t r a i n i n g  of  
t r a i n e r s  f o r  S t a t e s  aud t o  t r a l n  s e n i o r  S t a t e  s t a f f  i n  A g r i c u l t u r e  and 
I r r i g a t i o n  would meet most i d e n t i f i e d  needs .  

I t  was e a r l i e r  observed t h a t  t h e  c a t e g o r y  of  p a r t i c i p a n t s  
i n c l u d e d  i n  t h e  Tab les  above l ~ n d  a h i g h e r  p r o p o r t i o n  of  non-engineers  
t h a n  t h e  r e s p o n d e n t s  from t h e  S t a t e s .  T h e  p a r t i c i p a n t s  a l s o  d i f f e r e d  
from t h e  o t h e r s  i n  t h a t  they had c o n ~ p l e t e d ,  o r  were i n  p r o c e s s  o f  
comple t ing  a  s h o r t  courue  i n  Comprehensive I) i .?gnuotic A n a l y s i s  o f  
I r r i g a t i o n  Systems. I t  i s  u s c f u l  t o  o b s e r v e  t:he d i t f e r e n c e s  I n  
response  between t h e  p o r t  i c  i p ~ r ~ t  s  and t l iosc qut!ricd i n  t h e  S t a t e s .  
Given t h e i r  i n t e r - d i s c i p l i n i ~ r y  ~ r a i n i n y  c x p v r i r n c e  ( r e c o g n i z i n g  t h a t  a 
l a r g e r  number o f  d i s c i p l i u e s  a r e  a l s o  r e p r e s e n t e d ) ,  t h e  P a r t i c i p a n t s  
f a v o r  t r a i n i n g  key p r o f e s s i o n a l s  from a l l  Departments and d i s c i p l i n e s  
more t h a n  t h o s e  from t h e  S t a t e s .  I t  shou ld  be n o t e d ,  however, t h a t  
t h e  S t a t e  r e s p o n d e n t s  favored t r a i n i n g  o f  key p e r s o n n e l  i n  a l l  
d i s c i p l i n e s  more than any o t h e r  c a t e g o r y .  

Choice of t h e  a d m i n i s t r a t i v e  l o c a t i o n  o f  t h e  N a t i o n a l  C e n t e r  d i d  
n o t  d i f f e r  markedly between t h e  p a r t i c i p a n t s  and t h e  S t a t e s .  Both 
groups  favored  t h e  l o c a t i o n  o f  such a  Cen te r  under  a  J o i n t  Committee 
of I r r i g a t i o n  and A g r i c u l t u r e .  S i m i l a r l y ,  t h e  p a r t i c i p a n t s  d i d  n o t  
b i a s  t h e  type  of t r a i n i n g  response  toward s h o r t  c o u r s e s  such a s  t h e y  
had e x p e r i e n c e d .  I n  f a c t ,  t h e  p a r t i c i p a n t s  endorsed s h o r t  c o u r s e s  of  
one t o  two weeks more s t r o n g l y  t h a n  t h e  group a s  a whole. By and 
l a r g e ,  t h e  p a r t i c ~ p a n t s  and n o r ) - p a r t i c i p n n t s  i n d i c a t e d  abou t  t h e  some 
p r e f e r e n c e s  f o r  type  oi t r a i n i n g .  

P a r t i c i p a n t s  and non-part  i c i p a n t s  u l ~ k t !  f a v o r  a  combinat ion of 
t r a i n i n g  methods. T l~e  p a l - t i c i p n n t s  dici b ide  the  r e s u l t s  toward 
f i e l d - o r i e n t e d  t r a i n i n g ,  l i k e l y  o t  t h e  type  which t t ~ r y  had 
exper ienced .  The S t a t  e  r ~ s p o n d e n t u  vo ted  f o r  i n t  e r - d i s c i p l i n a r y  
t r a i n i n g  a s  s t r o n g l y  a s  d i d  t h e  p a r t i c i p a n t s ,  however. 

Having completed an i n t e r - d i s c i p l i n a r y  w a t e r  management t r a i n i n g  
c o u r s e  i n  I n d i a ,  t h e  p a r t i c i p a n t s  v o t e d  111 f a v o r  of o v e r s e a s  
o b s e r v a t i o n  t o u r s  more s t r o n g l y  than  t h e  o t h e r  group.  The s t a t e  
r e s p o n d e n t s  would p r e f e r  t o  t a k e  a n  i n t e r - d i s c i p l i n a r y  w a t e r  
management s h o r t  c o u r s e  t r a i n i n g  program a t  an  o v e r s e a s  l o c a t i o n .  The 
p a r t i c i p a n t s  f avored  s h o r t - t e r m  d i s c i p l i n e  o r i e n t e d  t r a i n i n g  s l i g h t l y  
more f r e q u e n t l y  t h a n  t h e  n o n - p a r t i c i p a n t  group.  Perhaps  t h i s  i s  
because  of a  g r e a t e r  r e a l i z a t i o n  t h a t  t o  i u n c t i o n  we1 1 i n  a n  
i n t e r - d i s c i p l i n a r y  s e t t i n g ,  o n e  must f i r s t  be w e l i  grounded i n  
d i s c i p l i n e  e u b j e c t  m a t t e r .  



The participants do not differ from the non-participants in their 
opinions on the selection and training of trainers. Participants view 
the National Center as having a stronger role in the training of 
trainers than the respondents from the States. A slightly broader 
role for the National Center is seen by the participants. 

Twenty five of the Indian participants in two recent Diagnostic 
Analysis Professional Development short courses were asked for their 
opinions about the relevancy of such a course for others involved in 
the irrigation system in India. An exilminatior~ o t  Table 12 will 
indicate that these individuals believe that thc professional 
development program they had just completed should be experienced by a 
broad number of professionals involved with irrigation and agriculture. 

Stqte Training Needs 

Those queried were aleo asked a number of qualitative questions 
about training needs within States. Several ot the questions were 
such that tabular summaries of the responses could be made. In Table 
13, the kinds of trarning most needed by Command Area Development 
personnel are identified. Moat see the need for discipline-oriented 
field training in Team Dragnostic Analysis. Strong support was also 
given to technical training of an inter-disciplinary nature. The 
views of the participants and non-participants did not markedly differ. 

Applied research needs were also identified. Table 14 includes 
the preferences by number of highest rank and by the rank score. The 
largest number of participants and non-participants alike was for 
irrigation system evaluation such as diagnostic analysis by a team. 
The subject area of crop water consumptive use requirements was also 
identified by a number of respondents. Sevrral other subject matter 
areas received  upp port an well. 

The composite rank scores (calcul~t ~d by totaling the response 
rankings and dividing by the number ot rpspondents which ranked the 
item) are shown ln the right hand colurnn o f  lable 13. Clearly, 
special studies are needed in irrigation system evaluation and crop 
water requirements. Each oi the special ~ t u d y  s~~bject matter options 
received important support. For example,  oil fertility studies 
received no first-rank support but ere reflected as much needed in the 
composite ranking. No subject matter category can be ruled out on the 
basis of these composite rankings a s  no one subject matter category 
received a consistently high rank among the respoudents. 

A vast majority of the respondents a l s o  favored the location of a 
small, inter-disciplinary expatriate team in the States (Table 15). 
Forty two of the 48 respondents would like to s e e  such a team. 



T h e  p a r t i c i p a n t s  w e r e  n o t  a s k e d  of t h e i r  o p i n i o n s  o n  t h e  l o c a t i o n  
o f  t h e  t r a i n i n g  c e n t e r s  i n  S t a t e s .  T h e  o t h e r  r e a p o n d e n t s  f a v o r e d  t h e  
l o c a t i o n  o f  a  t r a i n i n g  c e n L e r  a t  t h e  p r o j e c t  a r e a .  Some q u a l i f i e d  
t h e i r  v o t e s  f o r  a  c ~ t y  l o c a t ~ o n  by s t a t i n g  t h a t  a  c i t y  n e a r  t h e  
p r o j e c t  a r e a  w o u l d  b e  t h e  b e s t  l o c a t i o n .  

CONCLUSIONS 

T h i s  r e p o r t  Huminarized a p r e l i m i n a r y  a s s r s s m c : n t  o f  p r o f e s e i o n a l  
d e v e l o p m e n t  t r a i n i n g  a n d  s p e c i a l  s t u d y  n e e d s  t o r  i - n ~ p r o v e d  w a t e r  
management  i n  I n d i a .  O t h e r  d a t a  c o l l e c t i o n  u n  t h e  n u m b e r e  o f  
p r o t e s s i o n a l s  w h i c h  may r e q u i r e  t r a i n i n g  f o r  management  a n d  s p e c i a l  
s t u d i e s  was  i n i t i a t e d  by t h e  p r e - d e s i g n  cvam b u t  t h e s e  d a t a  a r e  t o o  
i n c o m p l e t e  f o r  sumrnar i z t l t i o r l  a t  t h i t l  t i m e .  Tht: d e s i g n  t e a m  w i l l  
c o l l e c t  a d d i t i o n a l  p r o f e s s i o n a l  d e v e l o p m e n t  s p e c i a l  s t u d y  t r a i n i n g  
n e e d s .  W h i l e  t h e s e  a n a l y s 1 . 8  c a n  o n l y  b e  r e g ~ r d c d  a s  p r e l i m i n a r y ,  i t  
s h o u l d  b e  n o t e d  t h a t  t h e  n e e d s  t o r  p r o f e s s i o n a l  d e v e l o p m e n t  i d e n t i f i e d  
h e r e  a r e  e n t i r e l y  c o n s i s t e n t  w i t h  a n  e a r l i e r  r e p o r t  by ~ e n t o d l .  

A d d i t i o n a l  e v a l u a t i o n  o f  p r o f e s s i o n a l  d e v e l o p m e n t  r e q u i r e m e n t s  
s h o u l d  b e  d o n e  i n  I n d i a  a n d  e l s e w h e r e  i n  a  m o r e  c o ~ n p r e h e n s i v e  
f r a m e w o r k .  S u c h  a n  a s s e s s m e n t  w o u l d  h e l p  t o  i d e n t i t y  ( 1 )  t h e  t y p e s  o f  
p r o f e s s i o n a l  d e v e l o p m e n t  n e e d e d  by  a g e  a n d  p r o t e s s i o n a l  
r e s p o n s i b i l i t y ,  ( 2 )  t h e  d u r a t i o n s  o f  p r o f e s s i o n a l  d e v e l o p m e n t  p r o g r a m s  
w h i c h  a r e  f e a s i b l e ,  ( 3 )  t h e  p o t e n t i a l  n u m b e r s  o l  p r o f e s s i o n a l  
d e v e l o p m e n t  t r a i n e e s ,  ( 4 )  t h e  t a r g e t e d  a u d l e n c e  t o r  e a c h  k i n d  o t  
a c t i v i t y  a n d  ( 5 )  t h e  b e n t  l o c a t i o n  f o r  e a c h  t y p e  of a c t i v i t y .  T h e  
c o m p r e h e n a i v e  s u r v e y  s h o u l d  conu i d e r  t h e  11et .d~ 1 o r  u n - t h e - j o b  
p r o f e s s ~ o n a l  d t ?ve lo l~ rn t -~n t  o l  c u r r c b n t  l y  employtad p r o t e s e i o n a l e .  
F u r t h e r ,  c h a n g e s  ~ n  c o l  leg11 t l ~ l r i  u n i v e r s i t y  c o u r s e s  nrld c u r r i c u l u m  m u s t  
b e  a d d r e s s e d  w h i c h  w i l l  b e t t e r  e q u i p  graduates t o r  m e e t i n g  I n d i a ' s  
i r r i g a t i o n  d e v e l o p m e n t  p l a n r l i r l g  a n d  i r r i g a  t i o n  s y s t e m  m a n a g e m e n t  
i m p r o v e m e n t s  i n  t h e  f u t u r e .  

Some of t h e s e  s p e c i f i c  p r o f e s s i o n a l  d e v e l o p m e n t  n e e d s  h a v e  
a l r e a d y  b e e n  i d e n t i f i e d . ? / .  l n  t h e  M a h a r a s h t r a  I r r i g a t i o n  T e c h n o l o g y  
a n d  Management  r e p o r t ,  r e q u i r e d  s p e c i a l  s t u d l e s  a r e  i d e n t i f i e d  a s  w e l l  
a s  t h e  t y p e s  o f  t r a i n i n g  n e e d e d  i n  l n d i a  a n d  i n  t h e  U.S. T h e  n u m b e r s  
o f  i n d i v i d u a l s  t a r g e t e d  f o r  e a c h  t y p e  o f  p r o f e s s i o n a l  d e v e l o p m e n t  a r e  
e s t i m a t e d  a n d  s p e c i a l  s t u d y  r e q u i r e d  f o r  t h e  e x e c u t i o n  o f  t h e  p r o j e c t  
a r e  s e t  t o r t h  by discipline a r e a .  

  ento ton, R o b e r t o ,  " D o u b l i n g  R i c e  P r o d u c t  i o n  i n  A s i a  T h r o u g h  
I n v e s t m e n t s  i n  I r r i g a t i o n :  Some P e r s p e c t i v e s  o n  T r a i n i n g  a n d  
R e s e a r c h  N e e d s " ,  Ford F o u n d a t i o n ,  De l h i .  P r e s e n t e d  a t  a m e e t i n g  
o f  t h e  T r i l a t e r a l  C o r n n ~ i s s i o n  E x p e r t s '  M e e t i n g .  Tokyo .  November ,  
1 9 7 8 .  

3 / ~ ~ ~ 1 ~ / 1 n d i a ,  "i~r.tl j t , t : l  Ib.rpthr: Illd i a ,  M . ~ h , ~ r ~ ~ ~ l l t r : ~  l r r l g c r t  i o n  
t 1 1 n l y  I I I J I ~ I I ~ ' ,  V . 1 I .  P I  o jb*i*t A1-t;~ l y ~  1s. USAID/ 
New D e l h i ,  Mnr.c*lj, I Y f i L .  



Although the respondents were diverse in terms of their 
institutional affiliations, professional I~ackgrounds, experience and 
professional responsibilities, several near-concensus opinions emerge. 

1. The participants agree with the already stated goals of the 
GO1 that additional training is needed to accomplish the number one 
priority of improving irrigation efficieocy. 

2. Any National Training Center established should be under the 
joint direction of a committee representing the Ministries of 
Agriculture and Irrigation. 

3. Training options should be provided that ore both 
disciplinary and inter-diociplinary in content. 

4 .  Short-term training programs ot both upccialized disciplinary 
subject matter and inter-disciplinary diagnostic analyses of 
irrigation systems are needed. 

5 .  Training is needed tor both natiorial level personnel and [.o 
address specific problems within Statee. 



TABLE 1 

Up to 5 5-10 10-20 20 years No response Total No. of 
years years years 6 above Respondents 

Maharaehtra 3 

Gujarat 1 2 1 3 

Participants 
in Training 
Couree 2 1 10 9 1 

TOTAL 3 3 13 2 8 2 

BASIC EPUCATIONAL BACKGROUND OF RESPONDENTS 

Graduate Postgraduate Total Engineering Others Total 

Maharashtra 3 3 3 3 

Gujara t 6 I 7 6 1 7 

Ra jasthan 1 I* 5 16 15 1 16 

Participants 15 8 2 3 9 14 2 3 

Total 3 5 14 49 3 3 16 4 9 

*includes one non-reported case. 



TABLE 3 

CATEGORIES OF INDIVIDUALS TARGETED FOR PROFESSIONAL DEVELOPMENT 
AT A NATIONAL CENTER 

S e n i o r  S e n i o r  S e n i o r  Key P r o f .  O t h e r s  No N a t i o n a l  T o t a l  
O f f i c i a l s  P r o f e s s . /  O f f i c i a l s  from a 1 1  Resp. C e n t e r  
i n  I r r i g .  N e w  En-  i n  I r r i g .  D e p t s . /  s h o u l d  
Dept .  t r a n t s  6 A g r i c .  DISC. i n -  n o t  be  

t o  I r r i g .  Min. vo lved  i n  t r n g .  
Dept .  I r r i g .  C e n t e r  

Maherash t r a  2 1 3 

C u j a r a t  1 1  4 1  7 

P a r t i c i p a n t s  1 2 17 3 2 3 

T o t a l  3 9 4  2 7 5 1 4 9 

APPROPRIATE ADMINIS'IRAl'IVE HOME OF A PROPOSED NATIONAL CENTER 

Maharas t r t ra  G u j a r a t  Ra ja s  thii11 P a r t i c i p a n t s  T o t a l  

C e n t r a l  Water  
C o m i  s s i o n  1 

Othe r  u n i t  i n  
Min. of  I r r i g .  

Min. of  I r r i g .  1  L 2 4 

Jt .  Committee 
of M i n i s t r y  of  
I r r .  and Agr i c .  1  5 6 1 4  2 6 

Other  1  1 2 4 



LENGTH OF PROFESSIONAL DEVELOPMENT PROGKAMS WHICH SHOULD 
R E  P R O V I D E D  BY THE NA' l IONAl ,  CENTER 

6-12 L week - S h o r t  O t h e r s  No S h o r t -  T o t a l  No 
mos.  2 mos.  c o u r s e s  l ' r n g .  6 l o n g  R e s p o n s e  

t e r m  

M a h a r a s h t r a  1  1  L 3 

G u j a r a t  4 L 1  1 7 

R a j a s  t h a n  4 4 5 2 15 1 

P a r t i c i p a n t s  1  1  0 6 5 2 2 1 

T o t a l  6 1 8  13 8 1  1 47 2 

TABLE 6 

METHODS OF TRAINING PREFERRED BY 
NUMBER OF RESPONDENTS GIVING THE HIGHEST RANK* 

M a h a r a e h t r o  C u j n r n t  H a j a u t h a ~ ~  l ' u r t i c i p a n t s  T o t a l  

L e c t u r e s  1 1 5 3 10 
D i s c u s s i o n  1  1  
C a s e  S t u d i e s  1 1  2 4 
A u d i o  V i s u a l s  1  1 
Demons t r a  t i o n s  
F i e l d  O r i e n t e d  2 1 8 11 
La b  
O t h e r s  
C o m b i n a t i o n s  3  7 8 19 
None 1  2 

* One u n r a n k e d  



TYPES OF ' L ' K A l N l N G  W H  LCH SHOLII,D I jE  A V A I L A B L E  
'TIIROIIGH PROFESSIONAL DEVELOI'HENT PKOGRANS 

S u b j e c t  1); s c i p l i r i e  111t ( , r  None Both 
S u b j e c t  M:I t t e r  d ~ s c ~ p l  lnary  

Maharashtra 2 

Gu j a r a t  7 
R a j a s t h a n  I 5  

Part  i c i p a n t  s I 2 0 

- - - 
T o t a l  I 11 4 2 L 

'I'YPES OF OVERSEAS S'TIJDL1:;:i N E E D E D  
B Y  OHDEK O F  ML(;HF;S'I' R A N K  

Matlarashtra Cujarat  Rajas  t 1ia11 P a r t ~ c ~ p a n t s  Tot.a 1 

O b s e r v a t i o n  
t o u r s  
Hands-on I n t e r -  
d i s c .  Water Mgt . I 
T e c h n i c a l  , S p e c i o  I 
S u b j e c t  Matter  Area 
One-year non-degr e e  
Water Management I 
M.S. o r  PhD i n  
I n t e r d i s c i p l i n e  
Water Management 
M.S. o r  Pt1 .D.  I n  

S p e c i a l  S u b j e c t  
Are a 
Techni c n l  S p e c i a  1 I t y 

i n  I r r i g a t i o n  I 
Other 



TABLE 9 

INSTI1'U'l'lONS BES'1' FOR SEI.EC?'lON OF 
COKE PROFESS IONAI, DEVE LOPMEN'I' STAFF 

BY ORDER OF HIGHEST RANK 

M a h a r a s h t r a  G u j a r e t  R a j n s t l l a n  P a r t i c i p a n t s  T o t a l  

S e n i o r  P r o -  
f e s s i o n a l s  
f r o m  I r r i .  & 
A g r i c u l t u r e  
H i g h e s t  Q u a l i t y  
S t a f f  f r o m  a n y  
p l a c e  i n  I n d i a  
H i g h  Q u a l i t y  
S t a f f  i n  R e s e a r c h  
I n s t i t u t e s  1 
H i g h  Q u a l i t y  
Univ .  F a c u l t y  1 
A l l  o f  t h e  a b o v e  1  
None o f  t h e  a b o v e  1 2 

T o t a l s  3 7 16 

SPECZALLZEO iNSTRUCTlON FOR ' I H E  TRAINING OF TRAINERS 

T e a c h n i  ng P h i  l o -  C o m p r e h r r i s ~  vc? No A d d i t i o n a l  U p d a t e  of T o t a  
s o p t r i e s  a n d  D i a g n o s t i c  T r a i n  i n g  D i s c i p l i n e  
M e t h o d s  A ~ l a l y s i a  o f  T r a i n i n g  

I r r i g a t i o n  S y s t e m s  

M a h a r a s h t r a  1 
G u j a r a t  
RI j a s t h a n  4 
P a r t i c i p a n t s  3 

T o t a l  8 2 8 11 



TABLE 11 

MAJOR ROLE OF NATlONAL CEN'IEH 

T r a i n  T r a i n  T r a i n  T r a i n  A L L  None No r e s p o n s e  
CWC I r r i g .  S e n i o r  T r a i n e r s  
s t a f f  S t a f f  I r r i g .  f o r  S t a t e  

i n  d Ag. T r a i n r n g  
S t a L e s  S t a f f  1 n ~ t 1 -  

i n  t u t e s  
S t a t e  
1 r r  i g .  
Pro j c c  t 

Maharash t r a  1 1 1 
Guja ra  t 1 3 L 1 1 
R a j a s t h a n  3 8 4 I 
P a r t i c i p a n t s  8 8 1 

Tota  1 5 2 0 13 8 2 1 

===3CrLIIP==PP='DZs5*IIiCiCs====a=x=aa========:===========~============== 

TABLE 12 

PAR'1'LCIPAN'I'S VIEWS OF THE HEI,E;VANCE OF 
DlAGNDSTlC ANALYSIS TKAINING FOH - 

WATER M A N A G E M F , N l  PEHSONNEL 1 N - 
VAHIDUS BRANCHES OF GOVEKNMEN'I' 

Type o f  
Pe r sonne  1 

Recommendation t o r  Dingnos t  i c  ~ n a l ~ e i s e /  
YL'S Perhapr; No No r e s p o n s e  

--------------- (p~>rc,~r,t;tg~b)-----"-' - - ' '  

CAD h e l d  s t a f f  8 9 4 2 4 
A l l  I r r i g a t i o n  
Dept . Personne  1 6 9 16 I 1  4 
A l l  New Eng inee r -  
i n g  Gradua te s  
E n t e r i n g  I r r i g -  
a t i o n  Departtnent 64 2 ? I I 2 
E x t e n s i o n  S t a f f  
on CAD Programs 8 2 13  2 2 
Economis ts  on 
CAD Programs 7 5 2 0 2 2 

a /  Row t o t a l s  may n o t  a d d  t o  100 due  ro rountl ing.  - 



PROFESSIONAL DEVELOPMENT N E E U E D  IN 
COMMAND AREA DEVELOPhENT 

Training Technical Inter -  D i s c i p l i n e -  
Disc ipl ir ie  d i s c i p l i n a r y  'Learn Diag- 
Training Training n o s t i c  Analys i s  

Maharashtra 3 

Gujarat 1 6 

Rajasthan 2 10 

Part ic ipants  L 6 16 

D P P I I ~ ~ ~ ~ . I ~ 3 P E P P 3 ~ ~ 5 ~ ~ ~ P u I E ~ ~ ~ = t P I = P ~ P = = ~ = 3 = S ~ = = = ~ = : : ~ P = = i . ~ P I P ~ I ~ ~ L  



SPECIAL STUDIES NEEDED IN WATER MANAGEMENT 
BY ORDER OF HIGHEST RANK 

Maha- Guja ra t  Rajas-  P a r t i -  T o t a l  Composite 
r a s h t r a  than  c ipan t  Rank S c o r e  

Sys tern 
e v a l u a t i o n  2 

Ground w a t e r  
hydrology 

Crop w a t e r  
r equ i rements  1 

S o i l  f e r t i l i t y  
8 t u d i e s  

Water logg ing  
and s a l i n i t y  

Conjunct ive  use  
of  ground and 
e u r f a c e  w a t e r  

Soi l -water-  
p l a n t  r e l a t i o n -  
s h i p s  

Farm manage- 
ment economics 

Ex tens ion  s t u d i e s  

Ways t o  invo lve  
farmers  2 

A l l  of t h e  above I 



E X P A T R l A T E  'TECHNLCAL ASSISTANCE 
INTER-DISCIPLINARY TEAM 

FO K AGAINST UNDECIDED UNCLEAR 

Maharashtra 3 
Gujarat 6 1 
Rajasthan 1 3  2 
P a r t i c i p a n t s  2 0 1 

Total  4 2 4 2 1 

TAHLE 16 

BEST 1,OCA'TION O F  S'l'ATE 
PROFESS l O N A L  [)EVELOPMENT CEN'TERS 

Projec t  Area City  Univers i ty  Others 

Maharashtra 3 
Gujarat 3 
Rajas than 11 
Part i c i p a n t s  

TOTAL 1 7  



Annex XIV 

PHYSICAL AND OPERATlONAL INADEQUACIES IN CANAL SYSTEMS CITED 
BY INDlAN IRRIGATION OFFICIALS 

Tables 1 and 2 provide a comprehensive listing of the 
deficiencies of irrigation systems. Indian professionals in 
Irrigation and Agriculture are aware of the problems identified by 
various panels and studies. The Irrigation Water Management and 
Training Project 1s designed to train protceeionals how to intervene 
in the system to remove these deficiencres. Unlike some efforts, a 
diagnostic analyais team approach will be used to identify causes of 
the  inadequacies and systematic efforts will be made to intervene to 
rolve priority problems. Action field atudles, training, 
demonetrations and technol.ogy tranefer ere linked in this project 
organically to bring about poaitive changes a t  the  farm through 
improved water supply and use. 

TABLE l 

Physical and Operational lnadequacies in 
Canal Systems (as cited by Indian Otficials) (1) 

AMIN SYSTEM INADEQUACIES 

Faculty Origina 1 Design 

- The present level of competence in planning and preparing 
projects is too low.  

- The system most often lacks s u f f ~ ~ i e n t  control structures or 
control structures Are not properly designed. 

- Canals are often of inadequate capacity i n  relation to peak 
demand. 

Discharge capacity of project outl~!ts (chaks) often too low in 
relation to the irrigation stream t h a t  can he handled by 
farmers. 

Faculty Operation and Maintenance? 

- Canal capaclty less then original d e s i g r ~  capacity owing to 
poor maintenance. 

(1) CGIK Study Team. Report in Irrigation Management. 



T'ABLE 1 (Cont'd) 

- System operation often based on water evailabilicy rather than 
water demand. 

- Head-end farmers get oversupply of wdter In initial years and 
resie t later reductio~~ ot supply. 

Faculty Modernization Procedures 

Measuring device8 often lacking. 

Phasing often unsuitable, e . g .  overlooking that first effort 
should be to restore system back to original deeign capacity. 

Techniques for introduction of werabandi (rotational water 
supply) often not properly thought or implemented. 

- Irrigation Department staff lack an adequate manual to guide 
them in diagnosis as a step In plann~ng s'ystcm moderuisation. 

ON-FARM SYSTEM INADEQUACIES 

Faculty Institutional Arrangements 

- Lack of coordination among key agencies especially the 
Irrigation Dept., the Command Aren  Dt:velopment Al~thority 
(CADA) and the Agriculture Dept. 

- Failure to appoint a he;ld to direct (rather than cuerely 
coordinate). 

- Lack of follow-through on Central Government recommendation to 
create separate Operation and Maintenance wing in the State 
Irrigation Depts. 

- CADAs have inadequate administrative powers. 
Facultv Personnel Policies 

- Executive Officers rotate too frequently. 
- CADA administrators often too junior o r  fail to have 

leadership qua 1 i ties. 

The CADAs do not provide adequate career opportunities. 

Faculty Manpower Planning 

- Lack of kac~lities tor in-service training in water management. 



TABLE 1 (Cont  d )  

- Lack o f  a d e q u a t e  c u r r i c u l a  on w a t e r  management i n  a g r i c u l t u r a l  
and e n g i n e e r i n g  u n i v e r s i t i e s .  

F a u l t y  Management P r a c  t i c e s  

- E x e c u t i v e  O f f i c e r s  o v e r l o a d e d  w l t h  a d m i n i s t r a t i v e  t a s k s .  

- I n a d e q u a t e  exchange  w i t h i n  t h e  c o t ~ r i t r y  o f  l e s s o n s  f rom 
e x p e r i e n c e  r e  o p e r a t i o n  u f  w a t e r  u s e r s 1  c o - o p e r a t i v e s .  

- Lack o f  c l e a r  t a r g e t s  f u r  g u i d a n c e  ot' manilgers .  

FAULTY ON-FARM PRACTICES 

p l o t - t o - p l o t  i r r i g a t i o n  n u  widcLy p r a c ~ i c e d  1s ~ n e f f i c i e n t .  

Known t e c h n o l o g i e s  c ~ f  e f t i c i e ~ l t  waLer u s e  a r c  n o t  b e l n g  
a p p l i e d .  

The S t a t e s  a r e  s l o w  i n  r e s p o n d i n g  t o  Cerit r a l  Government ' s  
r e q u e s t  t o  e x t e n d  f i e l d  c h a n n e l s  a t  S t a t e  e x p e n s e  t o  5 t o  8 ha .  
b l o c k s  ( r a t h e r  t h a n  a b o u t  40 h a .  a a  a t  p r e s e n t ) .  

FAULTY D R A I N A G E  A N D  ROAD SYSTEMS 

Dra inage  s y s t e q  o f t e n  o m i t t e d  o r  i nadequaLe ly  d e s i g n e d .  

Farm-to-marke t  r o a d s  o f t e n  l a c k i n g .  

C o n j u n c t i v e  u s e  n o t  s ~ ~ t t  i c i e ~ i t  l y  c o ~ ~ s i t l c r e d  a s  means of  
r e d u c i n g  w a t e r  l o g g i n g  and s a l i n l  t y  w h i  l e  s u p p l y i n g  
s ~ i p p l e r n e n t a r y  1 r r l g : i t i o n  w a t e r .  

Resea rch  i s  l a c k i n g  (and  there tort^ tair~nc.rs  a r e  n o t  r e c e i v i n g  
a d v i c e )  on a p p r o p r i a t v  ta r rn lng  s y b t c o ~ s  including c h o i c e  o f  
c r o p p i n g  p a t t e r n  e l t h c r  u n d e r  t2xis1111g c o i t d l t l o n s  ( w i t h  
d r f i c ~ e n c i e s  i n  t h e  w a t e r  ~ y s t ~ r n )  o r  unde r  improved conditions. 



'I'ABLE 2 

TQe Main D e f e c t s  Found i n  t h e  Quick Survey  o f  
a Cnna 1 SysJem .in J u l y  1979 ( 1 ) ~ n c  luded :  

REASONS 

(A) I n s u f f i c i e n t  s u p p l i e s  Higlr s e e p a g e  i n  c a n a l s .  
C o n v e r s i o n  t o  wet i n  e a r l y  
r e a c h e s .  
Silting. 
Minor i n c a p a b l e  o t  d r awing  
d e s i g n  d i s c h a r g e .  
Never r e c e i v e d  w a t e r  i n  t e n  
y e a r s .  
Des ign  d i s c h a r g e  n o t  r e l e a s e d  
b e c a u s e  of weak bunds.  

(B) D e f e c t s  i n  o u t l e t s  ( p ~ p e s )  Not f ixeci .  
~ ' I x L : ~  i n  wrong p l a c e .  
F i x e d  b u t  d e f u n c t .  
Water  f l o w i n g  o n e  f o o t  below 
v e n t  . 
I l n a ~ ~ t h o r i z e d  p i p e s .  
Broken p i p e s .  
Opan c u t s  widened by u p p e r  

(c) Lnsut f i c i e n t  c o n t r o  1  Minors  h a v i n g  b o t h  w e t  
( p a d d y )  and i n t e r m i t t e n t  
p i p e s .  No c o n t r o l  s t r u c t u r e s  
f o r  n e ~ r l y  a l l  m i n o r s  and 
marly m a j o r s .  R a i s i n g  c r e s t  
o f  d r o p  n e c e s s a r y .  
C i s  t e r n  and r e g u l a t i n g  
~ r r a n g e m e n t s  n o t  p r o v i d e d  a t  
o f f t n k e  p o i n t s .  
Minor b reached  d u e  t o  
i n s u f f i c i e n c y  o f  syphon  v e n t  
way. 
irregular and u n t i m e l y  
s u p p l i e s .  
Wrong c r e a t i o n  o f  mino r  
off t a k e s .  
I n s u f f i c i e n t  c a p a c i t y  o f  
nl i l lo r .  

(1) S o u r c e :  Hashlm A l i ,  S .  Y r a c t l c a l  e x p e r i e n c e  o f  i r r i g a t i o n  
r e f o r m ,  Andhra P r a d c s h ,  I n d i a ,  Water S u p p l y  and Management, 5 t h  
J a n u a r y ,  1981.  



'l'I\HLE 2 ( C O I ~  t ' t i  ) ---- 

REASONS 

(D) F i e l d  c h a n n e l s  

( E )  Lands not  g e t t i i ~ g  watc:r 

( F )  Water l o g p . i ~ ~ g  

Not e x c a v a t e d .  
I 1 1 s u 1 t  i c i r ~ ~ t  e x t e n t  not: 
react1 i 11g e a c h  s u r v e y  number. 
Open c u t s  w i t h o u t  s t r u c t u r e s  
o r  d r o p s .  
hu c u l v e r t  o v e r  f i e l d  c h a n n e l  
cross111g c a r t  t r a c k s .  
C O I I A  t r t r c t c ~ ~ l  hut  o b l  i t t i rcl tcd 
o r  d:t~n:igcu~l. 
Ni~rrou cl1;111nc1 1  i n c a p a b l e  of 
t i ~ k i ~ ~ g  L I I  1 1  d i s c h a r g e .  
Hnp i d  t low c a u s i n g  e r o s i o n .  
Hn~nps : ~ t  c r o s s i n g s  n o t  
provid~!r l .  
Improper  a 1 ignment . 
I n s ~ ~ t f  i c i c n r  d r o p s  and 
d i s t r i  b u t  i on  boxes .  

Uncornrr~ondab Le a r e a  l o c a  l i s e c l .  
D i i m i ~ g ~ d  t i r o p s / c r o s s  
s t r u c t u r e u .  
F u l l  s u p p l y  l e v e l  c a n n o t  b c  
rne in t a i r~ t ld .  
W(*<!d!; i n  c a n a l s .  
I b . a i  l t  i lie n o t  done .  
M~u t r r  widrbnc:d by f a r m e r s  f o r  
r~s i  l r y ,  ; I S  ~ : i t r t  t r a c k .  
N r t t  n s i ~ ~ l z , l ~ a  a c r e  g e t t i ~ i g  
w;rtklr r~ndt!r O I I P  m ino r .  
J I I : I ~ ~ ~ ( ~ I I ; I L ( - !  s u p p l i e s  111 o v e r  
00 p e r c e n t  mino r s .  
BatJly l e a k i n g  s y s t e m .  
M:jjt)r n o t  e x c a v a t e d  up  t o  
r ~ c l u i r r ~ d  bed  l e v e l ,  hence  
tltlsi g11 d i s ch ; i rge  c a n n o t  f Low. 
l I r ~ : a ~ I ~ r ~ ~  r ~ l r > t  r e p a i r e d .  
M i  ~ l o r s  v i t h o u t  d r o p s  and  
s t r u c t u r ~ : ~ .  
M ~ n o t - s ,  p i p c s  s i l t e d .  
Sh i  t r i n g  o t  minor  head  s l u i c e  
necessary. 

U I I P  t o  h~,.dvy s e e p a g e  troni 
InIlror. 
I h ~ c  t o  c o n v e r s i o n  of l a ~ ~ d s  
~ r ~ t o  w t a t  i n  u p p e r  r e a c h e s .  



MA.IOH AN11 FI I NOH I R K  LGA'I I O N  O F F  I C I A1.S ' 
PERCEI"I'I0NS 01.' O I ' I - : K A r I  I O N  OF l ' I 1 I ~ :  I I(l4 I ( ; A  I I O N  SYS'I 'EM 

IN T H E  M A H  I KAI )Ah/ \  I ~ I ~ O . J E ( : ~ I . S  O K  ( ; ~ ~ . I A I ( A . I ,  S . I ,AI ,E,  ~ N D L A  

A D i a g n o s ~  i c  A~ra l y s  I s  PI-ol t a s s  iollil l I ) I ~ v ( *  I ~ I ~ ) I I I I . I . I ~  Workshtjp was l ~ c l d  
a t  Anand, Gujara t  , Ft1br~~: l ry  I h  1.0 March 10,  1981 , c.c\rlductcarl by t h e  
Water Management Syn th t?s l s  Pr.o.it!i:t. l ' l ~  i s  t  ra  ~n in;: program M a s  

conducted i n  coopera t  ion  wi th  Ihc  AID Mls:iioll, I ~ l r l ~ a ,  and t h e  
Commissioner o f  t h e  Mahi K;r~l:jn~? Command A r  < !a  U<~vt:lopment P r o j e c t .  
P a r t i c i p a n t s  i n c  luded f i v c  e n g i u c c ~ r s ,  t l~rc th  ; ~ g r o n o r n i s t s ,  t h r e e  
e x t e n s i o n  p e r s o n n e l ,  and t o u r  e c o n o r n i s ~ s  wllo co~:rposed t h r e e  
i n t e r d i s c i p l i n a r y  teams f o r  Diagnos t i c  Ailnlysis  (DA) f i e l d  a c t i v i t i e s .  

As p a r t  o t  t h e  : tnnlys is  I-)t t t ~ e  i r r i g ; l t i o n  :iystenl hr~Jow t h e  
goverrlmcnt ou t  l e t  [)A f i e l d  i rlvesc i g n t  ion  exert I scas included s t r u c t u r a l  
i r ~ t e r v i c w s  w i t h  L ivcu n ~ i n o r  i r r ~ g a t i o n  01 l i c ~ : t l s  n l l t l  s i x  miijor 
o f f i c i a l s .  The purpr.lse was t o  doc~lmcnt t l \ r > i  r  pc*l.ccptions of  sys tem 
o p l ? r a t i o r ~  and t o  s s c e r t a l n  t l l e l r  views ot  Ilow t l ~ r  uranagcment of' t h e  
s y s  tern cou ld  be imprljved. 

He thods  

A t t r r  a  review o l  a v a i l a b l e  literature, o v ~ ~ r v i e w  l e c t u r e s  by 
o f f i c i a l s  working 111 t h e  a r e a ,  and in fo rmal  irllc.rvit!ws wi th  fa rmers  
and of  l i c i a  1s i n  l i ve day rcbc-ou~~i~issanr i .  e x r r c  lse, two s t r u c t u r e d  
interview s c h e d u l c : ~  were des igned  f o r  rn i l joc  a n d  minclr o f f i c i a l s .  The 
reconna i s sance  f  i udings  p r o v ~ d o t l  inpu t  t o r  t h e  development or t h e  
s p e c i l i c  i n t e r v i e r  q u e s t i o n s  311d t h e  prcs tc2s t i l lg  of schet lu les  which 
focused on key operational ~ s s u c ? s .  'I'tle s i x  m:rjor o f f i c i a l s  were 
provided wi th  t h e  q u e s t i o r l n a i r c s  i n  Eng l i sh  Tro~n 3 week t o  t e n  days  
p r i o r  t o  t h e  p e r s o n a l  I n t e r v i e w s .  Minor c ~ t  f ~ c 1 : i  I S  were in te rv iewed  i n  
Hindi by two of t h e  workshl~p s t n f f  and ~r~ to r . ln ; l t ion  was cross-checked 
and compared t o  u t h c r  d a t a  ~ v s i  lahll .  t h r o ~ t g t ~  1 1 t ~ l d  c . )bservat ions  and 

* This  i n f o r m a t i o n  on L h t .  operat io11 of thv  m l n o t  ;111(1 major  sys tem 1 s  
supplenlented by d a t a  co ILec tcd  by i l ~ t e r d  i s c  i pI in'iry teams on t h e  
o p e r a t i o n  of t h e  tarlrt sys tem.  l ' t ~ e s e  d a t , ~  a r e  r t lpor tcd  s e p a r a t e l y  i n  a 
s p e c i a l  t e c h n i c a l  r e p o r t  by t h e  WMSP whlch conducted t h e  t r a i n i n g .  



interviews w i t h  3 3  randorn'ly sc j .cbc  tf-d 1 ; l rmt . r~  o i  a n  ilt~irnproved ~yscc:m 
and a l s o  compared w i t h  i r l format ion trom otlic:r o f f i c i a l s  and outsi t i , :  
s o u r c e s  of i n f o r m a t i o n  t o r  a c c u r a c y .  :ji.r~l:c t h e  numbcr of respondt>nt s 
i s  s m a l l ,  o n l y  a d e s c r i p t i v e  a n a l y s i s  1s provided.  ?his r e p o r t  
examines t h e  informe t  i.on from t h e  mi.lior o f f i c i a l s ,  fo l lowed  by an 
a n a l y s i s  o f  t h e  i .nformation o b t n i n c d  from major  o f f i c i a l s .  A 
d i s c u s s i o n  of  t h e s e  f i n d i n g s  i s  provided a l o n g  w i t h  a comparison o t  
i n f o r m a t i o n  from o f f i c i a l s  on f o u r  w a t e r c o u r s e  colinnartd a r e a s ,  20 
p e r c e n t  of  t h e  Chowkidars, 50 p e r c e n t  o f  t h e  Karkoons, and t h e  only 
S e c t i o n  O f f i c e r  i n t e r v i e w e d . *  

A .  Minor I r r i g a t i o n  O f f  ice* ant1 Opera t ion  of the  Irrigation S y s  tern 

P r o f i l e  of t h e  Minor Officials ---- 

The. minor o f  t ' i c i a l s  i n c  l.urled two Chowi; i tlrlrs, two K s r k ~ o n s ,  a ~ ~ d  
one S e c t i o n  O f f i c e r .  'Ihe dut   it!^ o f  t h e  Ct~owkid;trs i ~ ~ c l u d e d  revic~wi  1 1 ~  

f a r m e r s '  d o i l y  dernnndu f o r  w a t  c b t  a , ~ ~ l ( l  rc.>port i ng t o  tht: Kilrkoons, 
opening and c los i r ig  f o u r  t o  f i v e  011t1t:t:; S ~ o m  tht, r l i s t r i . b u t o r y ;  a n d  
h e l p i n g  w i t h  farmtbrs ' watt!r dern;lllll u p p  l i  c'lt. i 011s which a re  processct !  or) 
a  s e a s o n a l  b a s i s .  ?'tie Karkoons 611pervirie ttlc? Chowkidars; r a i s e  A I I ~  

lower t h e  check s  t r ~ i c t u r e u ;  grrlnt i r r i  go t  i on  p a s s e s ;  d e t e c t  darnages t.o 
s t r u c t u r e s  and unau thor ized  i r r i g a t i o n s ;  rt>comrnend t o  t h e  s e c t i o n  
o f f i c e r  f i n e s  and o t h e r  s a n c t i o n s  t o r  taro~c:r i n f r a c t i o n s  o f  r u l e s ;  
p r e p a r a t i o n  of wa te r  demand a c c o u n t s  clach 15 d a y s ;  and check ing  of  
s t r u c t u r e s  and d i s t r i b u t o r y  banks. 

D u t i e s  of S e c a o n  O f f i c e r  - 
'Tile d u t i e s  of t h e  S e c t i o n  0 t . 1  j.cclr I nc l t~ l l e :  r . o l l e c t i n y ,  demanti 

n o t i c e s  and provid  i n): Uep~r t :y  Engi~~c.c.tr.s t htr w a t c u  <l<:~~~i~l id  ~ C C O U I I ~ S  ; 
woni coring o f  cnrielv a n d  tJ i u t r i  t 1 1 1 t  1 l ) 1 1  u!  w a l  c r ;  i11:ipcct ~ O I I  01. mil j o r  
s t r u c t u r e s ;  supe.z.vision or: Karkf:)onfi; ; I I I ~ . I  I : ! V ~ ~ I I L I L  itrli of t h e  work 
p c r f o r n ~ ~ q n c e  of othcl: minor ol: t icer: i .  

Due t o  R lack 0 1 .  adequntc: t ~ ~ l l . - ~ i n i l ~  C:l~owki~i:!r::, on ly  l ' ivc!  0 1  [:tvn 
O I I  one d i s t r i b u t o r y  j n v r s t i g a r e d  w8.r-cb ptrr111.1ncnt ? , r a f t .  O f  t h e  t:v:o 

i ~ i t e r v i e w e d ,  one was a f3r111er hir(:,tl  ;1 ~11011thly  h : t ~ i ! 3  d u r i n g  t he  
nun-monsoon p e r i o d  n l l d  t h e  o t \ l t?r  kln!l k~ircel ot-r i l  work charl;t:r or. 
year - to -yea r  b a s  i s  w i  t h u u t  gr.)vcrnrr~f!ric ~ ~ l , n ~ i  I . O ~ . L  or o t h v r  c.onpc~nsatiori.  

* The  minor o f f i c i a 1 . s  l o c a t e d  on thrc:e improvetl sys tems were n o t  
i n t e r v i e w e d  because  t ime d i d  not: per-mit d u r i n g  t h e  i n t e n s i v e  t r a i n i u g  
program. 



Years of  S e r v ~ c r .  Faniilv S i z e  end Er l~~c . ;~ t ion  

The two Chowkiddrs Il'rd 1 2  i111d 13 y ~ ' i l r ~  o f  s e r v i c e  o r  an  a v e r a g e  
o f  12.5 y e a r s .  l ' l r c .  two K:lrkoons Iiad lo111 c ~ ~ ~ i l  t ivtb y e a r s  o t  s e r v i c e  o r  
a n  average  o t  4 .5  y e a r s  w h l l e  t h e  S e c t i o i ~  O l  l i c c r  had 25 y e a r s  o f  
s e r v i c e  coming up through t h t ~  r a n k s .  

The average  fami ly  s i z e  of  t h e  t i v p  minor o f f i c i a l s  was f i v e  
pereons  and t h e  average  forrnnl e d u c a t i o ~ ~  wah over  10 c l a s s e s .  The two 
Chowkidars averaged 7Lh ltbve 1  educnt i o n ,  tllc~ Karltoons 12th  l e v e l  and 
t h e  S e c t i o n  O f f i c e r  trad I3 l e v e l s  of kor~n ;~  1  r!ducdtion. 

In-ServiceIOn-the-Job l r a i n i a g  and Promotions 

Only t h e  S e c t i o n  O f f i c e r  had r e c e i v e d  t r a i n i n g  which i n c l u d e d  
f o u r  months of theory  a n d  n i n e  months o f  p r a c t i c a l  t r a i n i n g  on t h e  job.  

The on ly  p romot io r~s  tr i~ln a lower p o s i t i o n  wtsre t h o s e  o f  one 
Karkoon from t h e  p o e i t i o n  o t  Chowkidar t111d tho  Stlctiorl O f f i c e r  from a 
t e c h n i c a l  a s s i s t a n c e  p o s i t i o n .  'I'he l e t t e r  was promoted i n  1965 and 
t h e  former ( b r k o o u )  was promoted i n  1975. 

S p e c i a l  F a c i l i t i e s ,  I n c e n t i v e s ,  -- and S a l a r y  

No f a c i l i t i e s  o t h e r  Lhnn monthly pay i s  provided t o  t h e  temporary 
Chowkidars. Thc Karknons have a house ,  rnrrlical c o s t s ,  and a t r a v e l  
a l lowance.  The s ; ~ l d r y  l e v e l ~ i  ptlr month rclportccl by each minor 
o f f i c i a l  a r e  p rov ided  I ) c . l o w .  

Table 1  

-.-- -----A 

P o s i t i o n  S t  a r t  in# Sa lnrylMo. --- Prc.schnt SalaryIMo. 

A .  Work Charge Chowkidar 1973 - 90 lis 1981 - 402 Hs 
B .  Monthly Chowkidar 1q68 - 90 R s  1981 - 195 Rs 
C. Kdrkoon I  1967 - 147 K s  1981 - 607 R s  
D .  Knrkoon I 1  1976 - 573 12s 1981 - 650 H s  
E .  S e c t i o n  O f f i c e r  1956 - 2 2 5  K s  1981 - 976 R s  

In terms of i n f l a t i o n  over  a 10 t o  15 y e a r  pe r iod  and t h e  job  . 
r e s p o n s i b i l i t i e s ,  t h e s e  s a l a r y  l e v e l s  a p p e a r  t o  be low; however, i n  
comparison t o  s a l a r y  l e v e l s  t o r  a g r i c u l t u r a l  H.Sc. t r a i n e d  e x t e n s i o n  
workers ( abou t  Rs 500-65O), t h e s e  l e v e l s  o t  s a  l n r y  a p p e a r  adequa te .  



The h i g h e s t  s a l a r y  l .evt!ls po:;siblc under cu r . rpn t  s c a l e s  f o r  work 
charge  Chowkidiirs i s  HS /+50/111onth. 'I'hc I l i~ t i r ! ; l  lcve  1  a v a i  l a b l e  t o r  
k r k o o n s  i s  R Y  705/m01lth .111(1 l o r  Llic S e c L  ion 0 1  1 ~ c e r . ,  Ks Y76/month. 

Table 2 p rov ides  t h e  views o f  minor o f f i c i a l s  p e r t a i n i n g  t o  t h e  
major  problems pe rce ived  i n  t h e  normal performance o t  t h e i r  d u t i e s .  

Table  2 :  Major Problems Perceived i n  t h e  Pertormance of  O f f i c i a l  
D u t i e s  

- A 

Type o f  Problem Minor O f k i c ~ a l s  ( A  t h r u  E )  Number of 
(See  Table  1 p o s ~ t i o n s )  Times 

- Reported 

A .  Departmenta 1, Prc~blc1115 
I .  Sa l n r y  no t  a d t > q ~ ~ n l e  
2 .  Work load I r c , ~ v y  1  1 L 1  1  5 
3 .  B e t t e r  f a c ~ l i t l c > s  1 - 1 1 - 3 
4.  l r n i n i n g  net-d1.d - - 1  1  1  3 
5. B e t t e r  phone sys tem - - - 1 1 2 

B .  Local  Probleins (I!arge Landlortls and Var.ret~r-s) 
1. P r e s s u r e  a n d  t h r t ? a t s  

on Chowkidors 1 L 1  1 1  
2 .  Bea t ing  of Chowkidars - .- 1 1  I 
3. Taking water i l l c g a l l y  

by f a rmers  1 1 1 l  1  
4. Large l a n d l o r d  ttrrea ts - - 1 1 1 
5 .  D e s t r u c t i o n  n t  s t r u c t u r t r s  - - 1 1  1 
6 .  S e a l i n g  meta l  g a t e s  I)y 

o u t s i d e r s  - - 1 1  1  
7. Who g e t s  wa te r  f i r s t .  

among f a r m e r s  I 1 1 1 1  
8. Opcning g a t e s  :it r i i g l i ~  

by  f a rmcrs  - - 1 I 1 
9 .  Farniers who  won'^ t i  1 1 1  

water  app1 i c ; ~ t .  i o n s  - 1 I 



The two Chowkidare responded i n  such a  way a s  n o t  t o  c a s t  
n e g a t i v e  r e f l e c t i o n s  on t h e i r  performance of  d u t i e s .  A l l  minor 
o f f i c i a l s ,  however, ag reed  t h a t  t h e  f o l l o w i n g  problems e x i s t :  
Farmers '  u s e  of  p r e s s u r e  t o  g e t  more wa te r  a l l o c a t e d  i l l e g a l l y ,  
s t e a l i n g  of w a t e r ,  and t h e  q u e s t i o n  o f  which farmer  t a k e s  w a t e r  f i r s t  
when two o r  more demand i t  s i m u l t a n e o u s l y .  These pe rce ived  problems 
a r e  a l s o  r e p o r t e d  by fa rmers  i n  t h e i r  interviews and a r e  conf i rmed 
from i n t e r v i e w s  wi th  major  o f f i c i a l s  who l i s t  them a s  c o n s t r a i n t s .  
Two o f  t h e  f i v e  minor o f f i c i a l s  responded t h a t  l arge  l a n d l o r d  
p o l i t i c i a n s  o f t e n  t h r e a t e n  t o  r e p o r t  them t o  h i g h e r  o f f i c i a l s  o r  t o  
use t h e i r  c o n n e c t i o n s  w i t h  o t h e r  p o l i t i c i a n s  t o  g e t  e x t r a  w a t e r  
l e g a l l y .  

I n f o r m a t i o n  Flows and Dec i s ion  Makiiig P rocess  from t h e  Farm Level  - 
t o  t h e  Relvaee  o f  Water trom t h e  R e s e r v o i r .  

In  thtrory,  t h e  t e rmers  wi th  i r r i g a t i o n  p a s s e s  r e p o r t  t h e  w a t e r  
demands t o  t h e  g a t e k e e p e r  Chowkidar who i s  t o  be a t  a  s t i p u l a t e d  p l a c e  
on t h e  d i s t r i b u t o r y  on a  d a i l y  b a s i s .  T h i s  i n f o r m a t i o n  i s  t h e n  
r e l a y e d  t o  t h e  gatekeeper /Karkoon a t  t h e  d i s t r i b u t o r y  g a t e  on s c r a p s  
o f  paper ,  o r  v e r b a l l y .  The Karkoon r i d e s  a  c y c l e  10,000 f e e t  t o  a  
Canal Department phone and r e p o r t s  t o  t h e  Canal O f f i c e  where d a i l y  
e s t i m a t e 8  a r e  made and communicated by phone each  day a t  6 p.m. t o  8 
p.m. t o  t h e  g a t e k e e p e r  on t h e  main c a n a l  system. The S e c t i o n  O f f i c e r  
r e c e i v e s  t h e  d a i l y  demands from t h e  Karkoon, p r e p a r e s  a  demand 
s c h e d u l e ,  and r e p o r t s  t h e  demands f o r  t h e  n e x t  day t o  t h e  Deputy 
Engineer .  

The methods of communication a r e  v e r b a l  w i t h  s c r a p s  o t  paper  
provided t o  t h e  d i s t r i b u t o r y  g a t e k e e p e r .  The garekeeper /Karkoon 
e n t e r 8  t h e  demands i n  a  r e g i s t e r  and he o r  t h e  S e c t i o n  O f f i c e r  r e p o r t s  
t o  t h e  Deputy Engineer  o r  t h e  Execu t ive  Engineer  by phone. 

I n  p r a c t i c e ,  f a r m e r s  o f t e n  go  d i r e c t l y  t o  t h e  d i s t r i b u t o r y  
a a t e k e e p e r  o r  t h e  S e c t i o n  O f f i c e r  and some i n f l u e n t i a l  f a rmers  even  
r e p o r t  t o  t h e  c a n a l  o f f i c e .  Canal Department phones a r e  u s u a l l y  o u t  
of  o r d e r  f o r  p e r i o d s  d u r i n g  t h e  monsoon r a i n s  a t  which t ime  t h e  p u b l i c  
phone sys tem i s  used.  When both  f a i l ,  someone must walk o r  f i n d  a 
r i d e  t o  t h e  nex t  r e p o r t i n g  c e n t e r .  The S e c t i o n  O f f i c e r  s t r e s s e d  t h e  
need f o r  a  w a l k i e - t a l k i e  sys tem t o  improve communications f o r  b e t t e r  
o p e r a t i o n  of t h e  system. 

I n  terms of s p e c i f i c  ways c e r t a i n  t y p e s  of i n f o r m a t i o n  a r e  
communicated from t h e  Department t o  f a r m e r s ,  t h e  f o l l o w i n g  methods 
were r e p o r t e d  by t h e  f i v e  minor o f f i c i a l s .  (See  Tab le  3 )  



Table  3. Types of Infor lnat ion Provided by Number of  Times 
Mentioned f o r  Each S u b j e c t  

V r r b a l b y  W r i t t e n  Word of No Fixed 
S u b j e c t  Chowkidars Not ice  Media Mouth by Proce- 

when g e t  on B u l l .  Farmers d u r e  
A p p l i c a t i o n  Board a t  
f o r  Water V l l l a g e  

O t f i c e  

Closure  of  sys tem 
f o r  c l e a n i n g ,  
maintenance,  e t c .  2 4 - 1 - 

R a t  i o n i r ~ g  o f  
a u p p l i e s  - 1  .- 1 4 

Advance n o t i c e  of 
e x p e c t e d  s e a s o n a l  
s u p p l i e s  - 2 1 - 4 

P o l i c y  o r  r u l e  
changes by Dcpt. 1 2 2 1 

Rota t i o n  schedu le  2 2 1  - 3 

When farmers  need 
water above 
scheduled demand 2 - - - 6 

Both major o f t i c i a l ~  ~ n d  farmers  indicated t h a t  t h e  c u r r e n t  
sys tem of  communication t o  t h e  fa rmers  i a  g r e a t l y  inadequa te .  Word of 
mouth i s  o f t e n  u s ~ d  and t h e  few n o t i c e s  i n  t h e  p r e s s  a r e  seldom r e a d .  
Panchayat l e a d e r s  and fa rmers  r e p o r t  t h a t  t h e  n o t i c e s  which,  i n  
t h e o r y ,  a r e  t o  be p laced  on t h e  v i l l a g e  Pancl~ayat  b u l l e t i n  board o f t e n  
a r e  n o t  t h e r e .  I t  i s  obvious  cha t  t h e r e  i s  COIIAldt?rnble d i sagreement  
between minor o f f i c i a l s  about  t h e  int 'orm,qtion metllods o r  channe l s  used 
t o  p rov ide  infor tuat lon t o  Larlner uuera .  

The minor o f f  i c i n l ~  werft asked t o  s t a t t >  t h e  l requency of s e l e c t e d  
t y p e s  of u n a l ~ t h o r i z e d  p r a c t  icey by t h e  f i~r~ncbrs .  l'nblc! 4 p r o v i d e s  t h i s  
i n f o r m a t i o n .  



Table  4. Repor t s  of F ive  Minor O f f i c i a l s  About t h e  Major Types 
of Unauthor ized Ways Farmers Attempt t o  Take Water. 

He t hod Frequency 
Much Sometimes None 

1. Farmers open g a t e s  
- Night 
- Day 

2. Farmers s t e a l  wa te r  from minors  
o r  c a n a l s  

3. Farmers t a k e  w a t e r  beyond t u r n  
t ime 

4. Farmers t r a d e  cena 1 w a t e r  l o r  
TW wate r  and v i c e - v e r s e  

5. Farmers o p e r a t e  c r o s s  
r e g u l a t o r s  o r  b lock  
d i s t r i b u t o r y  t o  check-up 
w a t e r  

6. Water a l lowed  t o  f low from 
unc losed  o u t l e t s  when 1 1 0  one 
us ing  w a t e r  

I t  was o b v i o u s ,  by o b s e r v a t i o n s  a n d  from i n t e r v i e w s  w i t h  f a r m e r s ,  
t h a t  t h e  problems o f  f a rmers  opening t h e  o u t l e t  g a t e s  t o  a c q u i r e  
unau thor ized  w a t e r  i s  a c u r r e n t  problem. I t  W ~ Y  e s t i m a t e d  by minor  
o f f i c i a l s  t h a t  abou t  t e n  p e r c e n t  of t h e  t ime   his t a k a s  p l a c e ,  b u t  
o b s e r v a t i o n s  i n d i c a t e  t h a t  t h i s  i s  a  c o n s e r v a t i v e  e s t i m a t e .  They a l s o  
r e p o r t e d  t h a t  farulere u s i n g  pumps o r  s i p h o n s  a l s o  s t e e l  w a t e r  from t h e  
minors about  t e n  p e r c e n t  o f  t h e  t ime.  Minor o f t i c i a l s  r e p o r t e d  t h a t  
t e n  p e r c e n t  o r  more o f  t h e  fa rmers  t a k e  w a t e r  beyond t h e i r  a l l o t t e d  
t u r n  t ime and t h a t  a t  l e a s t  20 p e r c e n t  pay lower c r o p  i r r i g a t i o n  f e e s  
bu t  use  w a t e r  t o r  h i g h e r  l e v e l  c r o p s .  The i n v e s t i g a t o r s  obse rved  two 
p l a c e s  on one d i s t r i b u t o r y  where fa rmers  were check ing  up w a t e r  by 
throwing i n  wood and banana s t a l k s  t o  check up w a t e r  l e v e l s  f o r  
g r e a t e r  d i s c h a r g e  a t  o u t  l e t  g a t e s .  



Minor o f f i c i a l s  were a l s o  asked what t h e  u s u a l  a c t i o n  t a k e n  1 s  
r e g a r d i n g  s e v e r a l  problem s i t u a t i o n s .  T h e s e  r e p o r t s  a r e  summarized i n  
Table  5. 

Tab le  5. Water Problem A n a l y s i s  and Usual Act ion Taken 

Type S i t u a t i o n  Usual Act ion and Times Repor ted 

1. When s e v e r a l  f a r m e r s  I'e 11 superv i . so r  (1) 
demand wa te r  a t  t h e  Close g a t e s  u n t i l  t h e y  
same t ime c o o p e r a t e  ( 1 )  

S e c t i o n  O f f i c e r  i n t e r v e n e s  ( 1 )  
Try t o  e x p l a i n  a n d  g e t  

coopera t  ion  ( 4 )  

2. When powerful  f a rmers  Supply w a t e r  ( 3 )  
demand spec  i a  1  Make them unders tand  ( 1 )  
p r i v i l e g e s  C a l l  i n  h i g h e r  o t f i c i o l  (1 )  

3 .  When fa rmers  open gates  Noth ing /over look  ( 3 )  
a t  o u t l e t  Issue Ya~ichnama f o r  f i n e  

i f  con ( 2 )  

4. When fa rmers  d o n ' t  c l o s e  De tec t  and c l o s e  
g a t e  a t  o u t l e t  a t  p r o p e r  
t ime 

5. When Farmers damage o u t l e t s  Karkoon g i v e s  Panchnama ( 1 )  
o r  s t r u c t u r e  Inform h i g h e r  o f f i c i a l /  

p o l i c e  
Nothing ( 1 )  

6. When minor l e v e l  of wa te r  Raiae  l e v e l  ( 2 )  
drop  b: Kn rkoon rcgu l a  t e a  (1) 

Intornis s u p t ~ r v i s o r  ( 1 )  

7. When farmers  r a i s e  mlnor Over looks  ( 2 )  
wa te r  l e v e l  Report  t o  o l  t i c e r  o r  p o l i c e  ( 3 )  

8. When fa rmers  t a k e  
i lnauthor lzed wa t e r  

Nothing ( 1 )  
Karkoon ~ i v e v  Panchnamo ( 3 )  
Warning ( 1 )  



This  i n f o r m a t i o n  eu&gt*flt.q t h a t  t h e  systt1nl o t  o p e r a t i o n  and 
maintenance i s  q u i t e  loose. 'I'he Panchnamti i s  8 t i n e  but  t o  implement 
i t ,  two w i t n e s s e s  must be tound which i s  o t t c n  d r f f i c u l t .  In  terms o f  
damages t o  g a t e s  &41td Ht ruc tu r t ? ,  i t  was r e p o r t e d  t h a t  i n  t h e  l a s t  t h r e e  
y e a r s  t h e  i r o n  g a t e s  a t  t h e  bralich c a n a l  were s t o l e n  f i v e  t imes .  In  
1980 one minor check s t r u c t u r e  was t a k e n  but  o v e r  t h e  l a e t  12 y e a r s ,  
18 o r  more were s t o l e n  and s o l d  a s  s c r a p  m e t a l .  A l l  t h e  b r a s s  n u t s  on 
e a r l i e r  o u t l e t  g a t e s  were s t o l e n  due t o  t h e  h igh p r i c e  o f  b r a s s .  I t  
was a l s o  observed t h a t  some i l l e g a l  p i p e s  tiad been p laced  i n  t h e  minor 
banks and two minor o i i i c i a l s  conf i rmed t h a t  two o r  more such c a s e s  
o c c u r  each y e a r .  

Other  damages t o  t h e  systeul  r e s u l t  from c a t t l e ,  c a r t s  and 
t r a c t o r s  c r e a t i n g  damage t o  minor c a n a l  banks and r o a d s ,  e s p e c i a l l y  
d u r i n g  t h e  monsoon season  when roads  and c a n a l  banks a r e  i n  a  m o i s t ,  
f r a g i l e  c o n d i t i o n .  

Farmers Clean ing  and Maintenance o f  t h e  01)-Farm Mail1 Watercoursetl 

The r e p o r t e d  reasone  g i v e n  a s  t o  why t a r~nc?rs  d o n ' t  r e g u l a r l y  
c l e a n  and m a i n t a i n  t h e  common u r  malo w a t e r c o u r s e s  i n c l u d e d  t h e  
f o l l o w i n g :  F i e l d  c h a n n e l s  were o r i g i n a l l y  b u i l t  by government and t h e  
fa rmers  f e e l  t h a t  r e g u l a r  c l e a n i n g  and maintenance i s  n o t  t h e i r  
r e s p o n s i b i l i t y ;  no p r e s s u r e  on fa rmers  by Department t o r  c l e a n i n g ;  
some i a r m e r s  keep o t h e r s  from c l e a n i n g ;  l a c k  o f  c o o p e r a t i o n ,  l a z i n e s s ,  
o r  Lack of knowledge by f a r m e r s ,  a s  w e l l  a s  t h e  f a c t  t h a t  n o  fo rmal  
f a rmer  o r g a n i z a t i o n  e x i s t s  t o r  t h i s  t a s k .  

T h e  minor o f f i c i a l s  r e p o r t e d  t h a t  no o f f i c i a l  e f f o r t s  have been 
made t o  o r g a n i z e  f a r m e r s .  

The minor o f f i c i a l s  were a l s o  asked  t o  p r o v i d e  t h e i r  own r e a s o n s  
a s  t o  why fa rmers  p r e f e r  p r i v a t e  tubewel l  w a t e r  t o  c a n a l  w a t e r  when 
t u b e w e l l  w a t e r ,  compared t o  c a n a l  w a t e r ,  i s  seven  t o  n i n e  t imes  more 
c o s t l y .  The i r  r e p o r t s  i n c l u d e d :  More w a t e r  c o n t r o  1 from p r i v a t e  
t u h e w e l l s ;  l a c k  of f i e l d  w a t e r c o u r s e  c h n n n e l ~  uri ~nuch of t h e  colnmand 
a r e a ;  some a r e a s  on t h e  command a r e  t o o  h l g t ~  i n  r e l a t i o n s h i p  t o  l e v e l  
o f  t i e l d  c h a n n e l s ;  and t h e  Fact  t h a t  p r i v a t e  w e l l  owners e x t e n d  c r e d i t  
t o  f a rmers  who purchase  w a t e r .  While t h e s e  r e a s ~ ) n s  may be v a l i d ,  t h e  
major f a c t o r  i s  p robab ly  t h e  l a c k  of w a t e r  c o n t r o l  In  t h e  c a n a l  
g r a v i t y  sys tem and t h e  i n a b i l i t y  o f  t h e  sys tem t o  s e r v e  c o n s i d e r a b l e  
a r e a s  of  t h e  command a r e a  a s  t h e  sys tem i s  now o p e r a t e d .  

When asked what shou ld  be done t o  improve w a t e r  c o n t r o l  a t  t h e  
farm l e v e l  t o  meet t h c  needs  of t a r m e r s ,  t h e  following s u g g e s t i o n s  
were made by t h e  minor o f f i c i a l s :  "Government shou ld  improve and 



m a i n t a i n  till fa rm- leve l  m i l i n  wa te rcourses" ;  " l a n d  l e v e l i n g  i a  needed 
t o  l e v e l  f i e l d s  nut  pre t rent ly  se rved  by t h e  c a n e l  system"; " the  
Department ehould b u i l d  b e t t e r  wa te rcourses" ;  and "farmers  shou ld  be 
f o m a l l y  o rgan ized  f o r  r e g u l a r  c l e a n i n g  and maintenance o f  t h e  farm 
s y s  tem. " 

The Major O f f i c i a l s  and Opera t ion  o f  t h e  I r r i g a t i o n  System 

The s i x  major i r r i g a t i o n  o f f i c i a l s  were asked some o f  t h e  same 
q u e s t i o n s  a s  t h o s e  addressed  t o  minor o f f i c i a l s  i n  s t r u c t u r e d  
i n t e r v i e v s .  They inc luded  two Deputy Engineers ,  two Execut ive  
Engineers ,  t h e  Super in tend ing  Engineer ,  and t h e  C h i e f  Engineer .  
S t r u c t u r a l  i n t e r v i e w s  were supplemented by open-ended q u e s t i o n s .  

A b r i e f  p r o f i l e  i s  provided of t h c s e  o f f i c i a l s ,  followed by t h e i r  
views of system o p e r a t i o n s .  The p r o f i  l e  of t h e  major officials 
i n c l u d e s  t h e i r  major d u t i e s ,  a r e a s  o f  r e s p o n s i b i l i t y  i n  terms o f  a c r e s  
of i r r i g a t i o n  a r e a  e u p e r v i s r d ,  t h e i r  average  t o r m ~ l  e d u c a t i o n ,  s p e c i a l  
job  t r a i n i n g ,  and t h e  s e l e c t i o n  p rocess  used f o r  t h e s e  impor tan t  
h i g h e r  p o s i t i o n s  i n  t h e  i r r i g a t i o n  o r g a n i z a t i o n .  

The Deputy Eng i n e e r s  

The major d u t i e s  o f  t h e  Deputy Engineers  i n c l u d e  t h e  o p e r a t i o n  
and maintenance o f  c a n a l s ,  guidance t o  minor officials, on-the-job 
t r a i n i n g  of s t a f f  and s u p e r v i s i o n  of  t h e  S e c t i o n  Officers. The Deputy 
Engineer  i s  a l s o  r e s p o n s i b l e  f o r  p u b l i c i t y  and i n f o r m a t i o n  t o  s t a t t  
and f a r m e r s ,  d e c i s r o n s  on f i n e s  and s a n c t i o n s  f o r  i l l e g a l  behav ior  of 
f a r m e r s ,  t ime ly  a p p l i c a t i o n s  from farmers  t o r  w a t e r ,  and day-to-day 
accounts  of t h e  wa te r  regime and demands t o r  t h e  s u b d i v i s i o n  under tiis 
c o n t r o l .  Deput.y Engrneers have an a r e a  o f  about  43 ,000  a c r e s  i n  a  
s u b d i v i s i o n  w i t h  f i v e  S e c t i o n  O f f i c e r e ,  each of whom a r e  i n  c h a r g e  of 
about  10,000 a c r e s  of i r r i g a t e d  land.  One Deputy Engineer r e p o r t e d  
t h a t  he was i n  charge of 39,000 a c r e s  o f  i r r i g a t e d  land wl th  a  s t a f t  
of f o u r  S e c t i o n  O f f i c e r s ,  39  Karkoons, and 156 Chowkidars who h a n d l e  
about  860 o u t l e t s  on o warabundi o r  improved system. ?'he o t h e r  Deputy 
Engineer interviewed i s  i n  charge of an  unimprov~bd system. 

Both Deputy Engineers* have diplomas i n  C i v i l  Engineer ing which 
r e q u i r e  a  t o t a l  of about 16 y e a r s  of fo rmal  educu t ion .  Ne i the r  o f  t h e  
two r e p o r t e d  have r e c e i v e d  s p e c i a l  job  t r a i n i n g  s i n c e  1978. Both 

* One Deputy Engineer i 6  i n  charge of :I s u b d i v i s i o n  which has  
unimproved farm systems and t h e  o t h e r  i s  i n charge of a  s u b d i v i s i o n  
v i t h  some improved systems.  



r e p o r t e d  t h a t  they were a e l e c t e d  f o r  t h e i r  p r e s e n t  p o s i t i o n s  o n  t h e  
b a s i s  o f  s e n i o r i t y  and m e r i t .  Both  Deputy  E n g i n e e r s  had  s u c c e s s f u l l y  
p a s s e d  a s p e c i a l  depa r t l a e rk t a l  e x a m i n a t i o n  a f t e r  fo r rna l  s c h o o l i n g  t o  
q u a l i f y  as p r o f e s s i o n a l  e n g i n e e r s .  'I'hey r e p o r t e d  t h a t  t h e  exam 
i n c l u d e d  q u e s t i o n s  a b o u t  o p e r a t i o n  a n d  m a i n t e n a n c e ,  o r g a n i z a t i o n  a n d  
a d m i n i s t r a t i o n  o f  t h e  I r r i g ~ t i o n  D e p a r t m e n t ,  a c c o u n t s ,  m e a s u r e m e n t s ,  
and  t h e  Bombay C a n a l  and  D r a i n a g e  Law. 

The E x e c u t i v e  E n g i n e e r s  

The r e p o r t e d  m a j o r  d u t i e s  of t h e  two E x e c t ~ t i v e  E n g i n e e r s  i n c l u d e  
t h e  s u p e r v i a i o n  o f  a b o u t  15 Ueputy E n g i n e e r s  ; ~ n d  t h e  r e s p o n s i b i l i t y  
f o r  t h e  o p e r a t i o n  a n d  Io t - i i n t enn~~ce  of n system C J ~  a b o u t  150,000 
i r r i g a t e d  a c r e e .  

Both  E x e c u t i v e  E n g i n e e r 8  a r e  B.Sc. g r t i d u i ~ t e s  i n  C i v i l  E n g i n e e r i n g  
and  b o t h  r e p o r t  t h a t  s p e c  i a  1  j o b  t r a i l 1  i n g  , t1.1rorlgh workshops  a n d  
s e m i n a r s  a r e  p r o v i d e d  f rom t i m e  t o  time. Onc u t  t h e  E x e c u t i v e  
E n g i n e e r s  r e p o r t e d  t h a t  he  had  t a k e n  a  s i x  week c o u r s e  a t  t h e  Water  
Techno logy  C e n t e r  i n  New D e l h i  b u t  m e n t i o n e d  t h a t  tile method o f  
t r a i n i n g  was s o l e l y  by  t h e  l e c t u r e  method .  Both  s e n i o r  o f f i c i a l s  
a t t e n d  r e g u l a r  m o n t h l y  m e e t i n g s  w i t h  t h e  S u p e r i n t e n d i n g  ~ n ~ i n e e t s  t o  
k e e p  a b r e a s t  o f  new deve loprncncs  and  make d e c i s i o n s  o n  p rob l ems  and  
p o l i c i e s .  

The S u p e r i n t e n d i n g  E n g i n e e r  

The m a j o r  d u t i e s  o f  t i l e  S u p e r i n t e n d i n g  E n g i n e e r  i n v o l v e  t h e  t o t a l  
p l a n n i n g  o f  t h e  b u d g e t ,  a d m i n i s  t r a t i o ~ i  o f  t h e  i r r i g a t i o n  s y s t e m ,  a n d  
t h e  s e l e c t i o n  o f  o f f i c e r o .  T h e  S u p e r i n t e n d i n g  E n g i n e e r  r e p o r t e d  t h a t  
o f  t h e  t o t a l  o p e r a t i o n  a n d  rna i r t t enance  budget ,  about 70 p e r c e n t  i e  
a l l o c a t e d  f o r  s a l a r i e s  a l o n e ,  l e a v i n g  l i t t l e  t o r  t h o  c o a t s  o f  
o p e r a t i o n  a n d  m a i n t e n a n c e .  T h e  S u p e r i n t e n d i i i g  F:ngineer h a s  a  B.Sc. i n  
C i v i l  E n g i n e e r i n g  a n d  h a s  s u p p l e m e n t e d  h i  s e d u c o t  i on  by a t t e n d i n g  
s e v e r a l  p r o f e s s i o n a l  d e v e  1 opmrnt  t r a i n i n g ~ p r o g r a r u s .  He has a l s o  
p a r t i c i p a t e d  i n  many t o u r s  i n s i d e  I n d i a  and two s p t : c i a l  t o u r s  t o  e t u d y  
i r r i g a t i o n  s y s t e m s  i n  t h e  USA and  S p a i n .  He h o l d s  r e g u l a r  m o n t h l y  
p l a n n i n g  m e e t i n g s  w i t h  h i s  E x e c u t i v e  E n g i n e e r s  t o  d i s c u s s  p r o b l e m s  a n d  
p o l i c i e s .  The t e r m s  o f  s e l e c t i o n  f o r  t h i s  i m p o r t a n t  p o s i t i o n  a r e  
u s u a l l y  b a s e d  o n  o n e ' s  p a s t  j o b  p e r f o r m a n c e  r e c o r d  i n  t h e  d e p a r t m e n t ,  
m e r i t ,  and  s e n i o r i t y .  The S u p e r i n t e n d i n g  E n g i n e e r  s t a t e d  t h a t  h e  
u s u a l l y  p r e f e r s  t o  s e l e c t  o f t i c i a l s  f o r  new p o s i t i o n s  f rom t h o s e  who 
come up  t h r o u g h  t h e  r a n k s  r a t h e r  t h a n  o u t s i d e r s  b e c a u s e  h e  knows h i s  
own p e o p l e .  



The C h i e f  E n g i n e e r  

The  C h i e f  E n g i n e e r  p r o v i d e d  t i m e  f o r  a n  i n t e r v i e w  b u t  w a s  u n a b l e  
t o  r e t u r n  a  c o m p l e t e d  q u e s t i o n n a i r e .  A s  t h e  t o p  m o s t  s e n i o r  o f f i c i a l  
i n  t h e  I r r i g a t i o n  o r g a n i z a t i o n ,  h e  i s  i n  c h a r g e  o f  t h e  a d m i n i s t r a t i o n  
o f  t h e  S t a t e  D e p a r t m e n t .  He w o r k s  c l o s e l y  w i t h  p l a n n e r s  a n d  p o l i c y  
m a k e r s  a n d  i s  i n  c h a r g e  of :  t h e  t o t a l  i r r i g a t i o n  p r o g r a m  i n  t h e  S t a t e  
o f  G u j a r a t ,  I n d i a .  As t h e  h i g h e s t  i r r i g a t i o n  o f f i c i a l ,  h e  i s  i n v o l v e d  
w i t h  t h e  C e n t r a l  W a t e r  ~ o m m l s s i o n  i n  p l a n n i n g  a n d  p o l i c y  m a t t e r s .  He 
a l s o  r e p o r t s  t h a t  h e  s p e n d 6  c o n s i d e r a b l e  time L O  c o n c e p t u a l i z i n g  a n d  
d e v e l o p i n g  p r o j e c t s  w i t h  h i s  s t a f f -  ile t r a v e l s  much w i t h i n  I n d i a  a n d  
h a s  t r a v e l e d  o v e r s e a s .  The  C h i e f  E n g i n e e r ,  1 ilce t h e  o t h e r  h i g h  
o f f i c i a l e ,  i e  s e l e c t e d  u n  t h e  b a s i s  o t  r n v r i t ,  s e n i o r i t y ,  a n d  h i s  
a b i l i t y  t o  c o m m u n i c a t e ,  p l a n  a n d  i m p l e m e n t  p o l i c y .  

F a c i l i t i e s  P r o v i d e d  %Major  O f f i c i a l s  

T h e  m a j o r  I r  r i g a t  i o ~ i  of t i c i a l s  wcsra asked t o  s p e c i f y  facilities 
p r o v i d e d  them.  ? h e  s p e c ~ ~ ~ l  f a c l l i t i e ~  r r p o r c e d  a r e  shown b e l o w :  

P o s i t  i o n  D e p u t y  ( 2 )  Cxec.  (2) S u p t .  ( 1 )  C h i e f  ( 1 )  - 
1. H o u s i n g  o r  h o u s e  r e n t  x x x x 

2.  V e h i c l e  x x x x 

3 .  S p e c i a l  t r a i n i n g ,  s h o r t .  
c o u r s e s ,  w o r k s h o p s  - - X 

4. S t u d y  t o u r s  
- L o c a l  
- Abroad  

- Occas ion.? 1  x 
- - X 

5 .  H i g h e r  e d u c a t i o n  I I I  t l ~ e o r y  
f o r  p r o f e s t r i o n s  1 . J L  W a t e r  
d e v e l o p m e n t  'Tcrh no l o g y  

C e n t e r ,  D e l h i  

6. A1 l o w a n c e s  
- M e d i c a l  
- Educations 1  

X X X X - S l ~ o r t  c o u r s e  x 

As a g e n e r a l  p o l i c y ,  t a c i l i t i e s  s u c h  a s  I l o u s i n g ,  t r a n s p o r t a t i o n ,  
a n d  m e d i c a l  a r e  p r o v i d e d  b y  t h e  I r r i g a c t o n  D e p a r t m e n t .  I n c e n t i v c s  f o r  
t r a i n i u g ,  e x c e p t  f o r  thi!  h i g h  o f f i c i n l s ,  e x i s t  m o r e  i n  t h e o r y  t h a n  
p r n c  t i c e .  B o t h  tlic: D c p i ~ t y  F:ngi~lcers a n d  t l te  Extacut i ve E n g i n e e r s ,  
a f t e r  o b s e r v i n g  p a r t  o t  t h ~  D i a g n o s t i c  A ~ l n l y s i s  I l ands -on  T r a i n i n g  



Program experienced the desire to participate in such training. They, 
along with the Deputy Engineers, expressed the value of tours to other 
projects in India to leari~ about different approaches to system 
operation and management and other developments in system improvements. 

Views of Major Officials o n  How t o  Provide More Status and 
Prestige for Staff 1nvolved.in Operation and Maintenance as Compared 
to Staff Involved in Design ttnd Construction of Irrigation Systems. 

This ie a critical issue under current policy debate in India. 
It is now being realized that with an expenditure of about $3 billion 
per year for irrigation projects and improvemellt schemes, operation 
and maintenance (06~) must be highlighted more thaa in the past. 
Traditionally in India, as elsewhere, design and construction has been 
far more prosperous and prestigious fur engineers than operation and 
maintenance. 

The ways the six major officials believe this institutional 
change can be achieved include the following: 

- Establish a separate career structure of OLM. 
- Provide more incentives in terms of salary and other 
benefits for O L M .  

- Provide special ObM training with a tocus on water 
management. 

- Increase ObM budgets in projects. 
- Provide improved facilities for minor officials and increaee 
quantity and quality ot these key people. 

- Provide more recognition by government tor OLM. 
- Provide Executive Engineers with magistral powers such as 

forestry and railway officials have (Guards and Inspectors). 

This is a real issue with those officials who are concerned with 
the growing responsibilities in 06M and the present lack of policy and 
budgetary focus provided lor operation and maintenance activities. 
These major officials agree with central government thinking about the 
establishment of a career cadre for 06M separate from a cadre for 
design and construction. They also express the need to require 
selected Irrigation Department employees and new employee8 to acquire 
special training in water management. A member of the National 
Planning Commission in Delhi also stated chat all engineers need 
special training in water management. His expressed concern is that 
with the large GO1 expenditures in irrigation improvement, unless 
better quality work is achieved, there may be political opposition 
created to the Command Area Development Program concept which might 
impede its progress. 



P o l i t i c a l  P r o b l e n ! ~  a i ~ u  E x t e r n a l i t i c : ;  01 1 1 - r ~ g a t i o n  P r o j e c t s  

S i n c e  w a t e r  i s  n o t  mere ly  a t e c l r n i c a l  problem b u t  one  which h a s  
s o c i a l ,  economic and p o l l t i c a l  a s p e c t s  and definite i m p a c t s ,  i t  was 
though t  i m p o r t a n t  t o  l e a r n  from t h e  six major  o f E i c i a l s  t h e i r  v i ews  on 
some o f  t h e s e  impac t s  o r  e x t e r n a l i t i e s .  T a b l e  6 p r o v i d e s  a summary o f  
t h e i r  v iews a b o u t  t h e s e  impac t s .  

T a b l e  6 .  Major O f f i c i a l s '  Views abou t  Various ' lypcs o f  Impacts  
o f  I r r i g a t i o n  P r o j e c t s  

---- 
Type Problem S y n t l l c s l s  of V l e w s  Repor t ed  

1. l n t e r s t a t e  prohl+ams: - Submergcnc~. o t  l a n d  i n  S t a t e s  o f  
raja st ha^, i l l id M,ahnrashtra due  t o  
r e s e r v o i r s  

- Stlaririg o l  w n t t r  between S t a t e s  
from same w a t e r s h e d  

2. S t a t e  problems:  

3 .  E x t e r n a l i t i e s  o t  p r o j e c t s :  
a. Submergence o f  l and  

by r e s e r v o i r  

b. Emergency f.lood i n g  

c .  Water l o g g i n g / s a l i n i t y  

- P o l l t i c i l l  i n t l u c n c e  i n  l o c a t i o n  

and o p e r a t i o n  ot p r o j e c t s  

- Submergence o t  Okahi l a n d s  w i t h i n  
Gujarat S t a t e .  

- C i v i l  c o u r t  c a s e s  v e r s u s  t h e  
I r r i g a t i o n  Department  

- D i  t fctrcnt  w a t e r  r e q u i r e m e n t s  
a r ~ d  p c ~ l i  t i c s  0 1  t l i s t r l b u t i o n  
b e t w c t ~ n  u r t ! i l %  L n  the  S t a t e  

- (See  ilhovt! between and w i t h i n  
S t a t e s )  

- Two e s c a p e s  b u  i l t  iirco Mahi-Kadana 
Systern used  I n  1973 h u t  o f t e n  have 
t o  f l o o d  c r o p  l a n d s  

- Due t o  lrenvy c l a y  p o c k e t s  i n  some 
are : rs ,  Lack  0 1  Lined  c a n a l s ,  and 
t h e  l ack  o t  a c o n j u ~ l c t i v e  u s e  
progr:lrn 



d. Health hazards 

e. Other hazards/impacts 

- Rises in incidence of malaria 
(need studies ot waterborne 
diseases, etc.) 

- Need studies about environmental 
impacts; how to irrigate lands 
above canal commend; and the 
degree of damage to transportation 
sy8tcrn; need to make water more 
equitable in supplies between 
head and tail-enders. 

lhese reported impacts are of concern to the major irrigation 
officials interviewed. They ere aware of the negative impacts but 
desire more data and understanding of how they might be mitigated in 
actual project areas. 

Professional Development Needs for Irrigation and Other 0ffTicials 
Involved in Irrigation 

These officials perceive a definite need for intensive training 
for technicians and extension workers who work at the farm level with 
farmers. For civil engineers they suggest special training in 
precision land leveling and improvement of the canals and 
distributaries. For agricultural engineers they recommend special 
training in precision land leveling, watercourse rehabilitation, 
improved irrigation practices and water requ.i.rements of crops. For 
agronomists they recommend training in a s p e c t s  ot precision land 
leveling, improved cropping practice and economics of various crops. 
For extension personnel the training needed inrludes improved crop 
management practices, utilization of inputs, plus methods of how to 
organize and train farmers effectively. Finally, they perceive the 
need for farmers trained ill improved cropping and irrigation practices 
as well as how to maintain improved systrme. All the major officials 
interviewed felt that the required training should be done in short 
hands-on intensive courses which teach how to do rather than simple 
lectures . 

As to specific training for minor officials, the following types 
were recommended. 



1 .  c a n a l  Chowkidar - S p e c i f i c  t r a i n i n g  r e l a t e d  t o  job f u n c t i o n  
and wate r  a c c o u n t i n g ,  s e t t l e m e n t  o f  
c o n f l i c t s / w a r a b u a d i  sys tem.  

2. Canal i n s p e c t o r s /  - Canal maintenance,  methods f o r  w a t e r  
Karkoone a l l o c a t i o n ,  co~nmunicat ions  w i t h  fa rmers  

and s u p e r v i s i o n  o f  g a t e k e e p e r s  
(Chowkidars) .  

3.  S e c t i o n  o f f i c e r s  - D i e t r i b u t i o n  o f  w a t e r ,  s u p e r v i s i o n  o f  
s t a f f ,  w a t e r  rnanagetnent demons t ra t ion  and 
r x t e n s i o n  methods. 

Th is  s u g g e s t s  t h a t  t h e r e  i s  no t  on ly  a t e l t  need t o r  t r a i n i n g  bu t  
some unders tand ing  o f  t h e  types  o f  t r c ~ i r ~ i n g  r e q u i r e d .  The major 
o f f i c i a l s  ranked t h e  need f o r  t r a i n i n g  i n  terms of t r a i n i n g  f i r s t  t h e  
Deputy Engineers ,  secondly the  S e c t i o n  Officers, t h i r d l y  t h e  Karkoons 
and f o u r t h l y  t h e  Chowkidars. 

The major o f f i c i a l s  ~ l s o  suggested ways t o  s t r e n g t h e n  t h e  p r e s e n t  
l e g a l  a u t h o r i t i e s  of  i r r i g a t i o n  s t a f f .  They were asked t o  s u g g e s t  
s p e c i f i c  new o r  improved l e g a l  a u t h o r i t i e s  needed t o  e n s u r e  more 
d i s c i p l i n e  i n  t h e  o p e r a t i o n  a n 0  maintenance of t h e  i r r i g a t i o n  system 
from t h e  farm l e v e l  t o  t h e  main c a n a l  l e v e l .  As i n d i c a t e d  e a r l i e r ,  
both  minor and major o f f i c i a l s  r e p o r t e d  t h a t  inadequa te  d i s c i p l i n e  
c u r r e n t l y  e x i s t s  i n  t h e  p r e s e n t  o p e r a t i o n  of t h e  system. 

In r e f e r e n c e  t o  t h e  I-arm l e v e l ,  thonc o t E i c 1 ~ 1 s  in te rv iewed  f e l t  
t h a t  f a rmers  should be nrganized a t  t h e  watercourse  l e v e l  and be g iven  
s p e c i f i c  r e s p o n s i b i l i t i e s  f o r  r e g u l a r  cltaaning nnd maintenance 
a c t i v i t i e s .  Mobi le  r n n g i ~ t  r a t e s  were : + u g f ; ~ z n t \ , c t  3 s  .? means of  
c i rcumvent ion of the  p r e s e n t  method o f  h r ~ v i n g  to f i n d  two w i t n e s s e s  t o  
any i n f r a c t i o n  of  t h e  r u l e 8  p r i o r  t n  t h e  i s suance  of H Panchnama o r  
l evy ing  a  f i n e .  Such mobile m n g i e t r e t t ! ~ ,  i n  t h e i r  v iews,  cou ld  a l s o  
work a l o n g  t h e  main c a n a l  and handle c a a e s  w h i c l ~  o f t e n  c u r r e n t l y  
r e q u i r e  up t o  t o u r  y e a r s  t o  r e s o l v e  through t h e  c i v i l  c o u r t  sys tem.  

Most o f f i c i a l s  agreed t h a t  t h e  o l d  Bombay I r r i g a t i o n  Act needs  
much r e v i s i o n  i n  l i g h t  of c u r r e n t  i r r i g a t i o n  needfi t o  suppor t  improved 
a g r i c u l t u r e .  In  terms of c o n k l i c t s  which need t o  be r e s o l v e d ,  t h e  
f o l l o w i n g  types  were r e p o r t e d  which occur  i n  t h e  o p e r a t i o n  and 
maintenance of t h e  Mahi-Kndana system:  

Area of System Major  Typee of  C o n f l i c t s  

1. Farm System Level - c o n f l i c t  o v e r  who nla inta ins  water-  
c o u r s e s ;  b(:twec!n farmers  o v e r  c l e a n i n g  



2.  O u t l e t  Leve l  

3. Minor Sys tem 1,evel 

4. Main Sys tem L e v e l  

and  between Larrners o v e r  whose t u r n  i s  
f i r s t  when two o r  more demand w a t e r .  

- Chowkidars  j o b  and f a r m e r s  w i s h e s ,  
c o n f l i c t s  o v e r  damage t o  o u t l e t s  a n d  
who i s  g t ~ i l t y .  

- O b s t r u c t i o n s  by f a r m e r s ,  damage t o  
sys t e rn ,  s t c a  1 i n g  o f  w a t e r ,  l o c a l  
p r e s s u r e s  on n~i .nor  s t a f f .  

- R e l e a s e  o t  w a t e r  downst ream,  l a c k  o f  
budge t  f o r  OCM; enc roachmen t s  by 
t u b e w e l l s  a s  t h e y  p l a c e  p i p e s  u n d e r  
c a n a l 8  and c n n t l i c t s  w i t h i n  d e p a r t m e n t  
o v e r  l e v e l  of s t a f f  needed .  

D e  J u r e  and  De F a c t o  O p e r a t i o n  o f  t h e  Sys tem a t  t h e  O u t l e t  and  
Farm L e v e l s .  

The m a j o r  o f f i c i a l s  i n t e r v i e w e d  were  a s k e d  t o  compare t h e  
o p e r a t i o n a l  r u l e s  w i t h  a c t u a l  p r a c t i c e s  o b s e r v e d  i n  t h e  f i e l d  a b o u t  
how t h e  s y s t e m  p r e s t ? n t l y  works a t  t h e  f a rm l e v e l .  The f o l l o w i n g  
i n f o r m a t i o n  was p r o v i d e d  a s  s h o w n , i n  T a b l e  7 .  

T a b l e  7. De J u r e  Ru le s  and K c g u l a t i o n s  of Sys t em O p e r a t i o n  Ver sus  
t h e  De F a c t o  O p e r a t i o n a l  S i t u a t i o n  

De J u r e  R u l e s  and  R e g u l a t i o n s  

1. Water  a p p l i c a t i o n s  r e q u i r e  
15  days  t o  p r o c e s s  f o r  
f a r m e r s .  

2 .  O u t l e t s  a r e  t o  be o p e r a t e d  
o n l y  b y  a u t h o r i z e d  p e r s o n n e l  

3. O f f i c i a l  r e g u l a t e d  o u t l e t  
d i s c h a r g e  

4. R e g u l a t e d  and f i x e d  t u r n s  
on Warabundi  s y s t e m  

P r a c  t ict: 

Pour  o l t i c i a l s  r e p o r t e d  t h a t  i t  
t a k e 8  more l i k e  2 0 - 2 5  d a y s .  

Two o f f i c i a l s  r e p o r t e d  t h a t  
f a r m e r s  opened  and c l o s e d  t h e  
o u t l e t s  a b o u t  75 p e r c e n t  o f  t h e  
t i m e .  

One r e p o r t e d  t h e r e  is  l i t t l e  or  
n o  v a r i a t i o n  w h i l e  two 
o f f i c i a l s  r e p o r t e d  v a r i a t i o n s  
from 1 . 0  t o  2 . 5  CFS a t  times. 

On t h e  Warabundi  W . C . ' s  i t  is  
t h o u g h t  t o  be work ing .  



- cannot be changed 
u n i l a t e r a l l y  by Larmers. 

a )  Trading of t u r n s  not  
p e r m i s s i b l e .  

b) Trading c a n a l  wa te r  f o r  
TW wate r  and v l c e  v e r s a  
n o t  a l lowed.  

5. I l l e g a l  t o  use  wa te r  from 
one o u t l e t  f o r  a r e a  on 
a n o t h e r  o u t l e t  command. 

6. l l l e g a l  t o  make unau thor ized  
c u t s  i n  d i s t r i b u t o r y  o r  main 
watercourf ies .  

7. I l l e g a l  t o  s t e a l  wa te r  from 
unau thvr ized  t u r n .  

8. Unauthorized remission of 
wa te r  r a t e s  not p e r m i s s i b l e  

9.  Farmers must do rt1gu13r 
maintenance of main w a t e r  
c o u r s e s  and p r o t e c t  s t r u c t u r e s .  

10. I l l e g a l  t o  g i v e  g i f t s  t o  minor 
i r r i g a t i o n  a u ~ h o r i  t i e s .  

11. I r r i g a t i o n  a u t h o r i t i e s  w i l l  
provide  farmers  ample  <iJvance 
n o t i c e  of  a l l  ca11.r l c l o s u r e s .  

12. I r r i g a t i o n  a r ~ t t ~ o r i t l e s  w i  11 
provide infornlnt i o n  t o  
farmers  about  r o t e t l o n  o f  
minors.  

This  t a k e s  p l a c e  and i s  a l lowed 

Does t a k e  p lace  but  n o t  much due 
C o  the h i g h e r  p r i c e  of TW wate r .  

l a k e s  p l a c e  because o f  t h e  

u n l e v e l  topography and l a c k  of 
good wate rcourses  i n  some a r e a s .  

Does take p l a c e  a t  t imes .  

Sonlet imes t a k e s  p l a c e .  

Probably happens. Should 
not . 
i i s t ~ i ~  l l y  d o  11ot. 

Bonus i s  g iven  t o  Chowkidars. 

Kerd t o  improve on t h i s .  

Use t h e  Panchayat Board. 

E s s e n t i a l  Techr~o log ies  a n d  Manngemcaiit P rocr~dures  t o  lmprove G&M ot -- 
t h e  Major,  M ~ n o r ,  @ i t l e t  a n d  F.~r,m l1t?vrL S y s t c ~ n s .  

The s i x  major r l f t i ~ ~ ~  L R  were asked t o  rank s e l e c t e J  t e c h n o l o g ~ e s  
and management procedures  w l l i  ch thcy percc  lvcnd 3 5  e s s e n t i a l  t o  Improve 
t h e  O&M of  the  major sys tem t o  t h e  farm system. I h c  following Table  8 
prov ides  t h e s e  r a n k ~ n g  with  ( 1 )  a s  t i ig i~  :intJ t h e  l d r g e s t  number a 8  lvwest  



in perceived priority. 'l'he acronym t o r  I)tbputy Engineer is D.E.; for 
Executive Engineer is E.E., tor Superrintending Engineer is S.E., and 
for Chief Engineer is C.E. as shown below: 

Table 8 Ranking Provided of Priorities ill Improving Operation of the 
Irrigation System at the Farm Lcvcl. 

A. Major System,Level 

1. Improved Information 
Sys tern 

Kank given by 
D E  DE EE EE SE Totals 
5 2 2 4 2 15 

2. Improved Monitoring 3 1 4  2 4 14 

3. Improved Maintenance 1 3 3 3 1 11 

4. Implemenation of Codes 2 5 5 5 5 2 2 

5. More Trained Staft 4 4 1 1 3 14 

B. Minor Svstem Level 

1. Improved In f orma t ion 
Sys tem 

2. Improved Maintenance 7 I 3 3 1 16 

3. Improved Lining 3 2 7 7 4 2 3 

4. Improved Monitoring 2 3 4 2 7 18 

5. More Trained Staff 6 5 2 1 3 17 

6. Better Structures 1 7 6 4 5 19 

7. Improved Rotst ion Sys tem 4 6 1 5 6 2 2 

8. Additional Regulat ion - - 8 8 - N A 

C. Outlet Level 

1. Improved Rotation System 

2. Improved Information System 

3. Improved Gates 

4. Improved Monitor ing 



DE DE EE EE SE Totals 

5. More Trained Staff 2 1 4 1  1 9 

6. Improved Pase Syetem 4 5 6 6 7  2 8 

7. Warabundi 6 6 1 2 4 19 

D. Farm Level 

1. Lined Channels 4 5 1  1 6 17 

2. Improved Channels 1 4 2 4 2  13 

3. Land Leveling 2 1 5 2  1 11 

4. Warabund i 5 2 3 3 4  17 

5. Maintenance 3 3 4 6 3  19 

6. Local Farmers Organizatione 6 6 6 5  5 2 8 

Since the number of reepondente ie 80 small, thie ranking tells us 
little except that there is erne general agreement on a fev technologiee 
but much dieagreement on othere among moat of the major officials. In 
terms of the major ayetem, however, most concern6 appear to be on the 
need for improved information syeteme, improved monitoring and 
maintenance and training. In term6 of the minor syetem, the general 
concensus in the need for improved maintenance, trained staff and 
monitoring. At the outlet level, however, top priority technologies 
relate to training. At the farm level, the two top perceived priorities 
by these major officials include land leveling the lining of channels. 

Procedures for Achieving Improved Farmer Cooperation in Regular 
Cleaning and Maintenance of Main Watercourses 

The five major officials interviewed were aleo aeked to rank six 
weye or m a n e  for the achievemenc of greater farmer cooperation in 
watercouree cleaning and maintenance. The rankings ere provided in 
Table 9. 

Table 9. Ways to Achieve Greeter Involvement in Regular Cleaning and 
Maintenance of Main Watercourses. 

Procedure DE DE EE EE SE 

1. Improved control of vater 3 3 2 5 2  
for farmer euch as 
delivery on demand. 



2. Imprpved and enforced  laws 2 2 1  2 6 
t o  g a i n  compliance.  

3. Formation of  l e g a l  wa te r  
u s e r  a s s o c i a t i o n s .  

4 .  Closure  of o u t l e t a  when 4 4 3 4  3 
wate rcourses  a r e  adequa te ly  
c leaned.  

5 .  Reduced wate r  r a t e  i n c e n t i v e  5 5 5 6 4  
t o  fa rmers  who r e g u l a r l y  c l e a n  
and i n c r e a s e d  r a t e s  f o r  no t  
c l e a n i n g .  

6 .  Charge supplementary  water  6 6 6 3 5 
r a t e r  and r e t u r n  t h i r  t o  a  
formal WUA t o  u t i l i z e  f o r  
c l e a n i n g  and maintenance.  

I t  i s  obvious  t h a t  i n  terms of  t h e  bee t  pe rce ived  method t o  g a i n  
more farmer c o o p e r a t i o n ,  t h e  format ion of l e g a l  WUAs i s  viewed a s  
impor tan t ,  fo l lowed by improving and e n f o r c i n g  laws t o  g a i n  compliance.  
The t h i r d  ranked method was improving wate r  c o n t r o l s  a t  the  farm l e v e l .  
L ike ly  no one method a l o n e  i a  adequa te  hut a combinat ion of i n c e n t i v e s ,  
euch a s  b e t t e r  w a t e r  c o n t r o l ,  wi th  a  s t r o n g  l e g a l  WUA and lawe which can 
be enforced  cou ld  be  packaged a s  a  means t o  g a i n  more farmer involvement 
i n  both  improvement programs and i n  r e g u l a r  maintenance of  t h e  farm 
system. Such a combination of  proceduree  i~ c u r r e n t l y  needed t o  h e l p  
b r i n g  more d i r c i p l i n e  t o  a v e r y  l o o e e l y  opera ted  system. 

I r r i g a t i o n  A u t h o r i t i e s '  and F a m e r e '  Suggested S o l u t i o n s  t o  
Se l e c  ted  Wr t e r c o u r e e  Problems* 

As a  p a r t  of t h e  d i a g n o r t i c  a n a l y s i s  of t h e  Hahi -bdana  unimproved 
wate rcourses  a t  o u t l e t s  2 /1 ;  10 A / L ;  11/L and 12/L o f  t h e  S h i o l  
d i e t r i b u t o r y ,  bo th  t h e  o f f i c i a l 8  and t h e  33 f a n n e r s  sugges ted  s o l u t i o n s  
t o  s p e c i f i c  problems r a i s e d  by i n t e r v i e w e e s .  For both  g roups ,  n e i t h e r  
a l l  t h e  fa rmers  nor  a l l  t h e  o f f i c i a l s  provided s o l u t i o n s  t o  a l l  t h e  
perceived problems because ,  e v i d e n t l y ,  some d l d  n o t  p e r c e i v e  a l l  the  
m a t t e r e  r a i s e d ,  t o  be major problems. Where poke ib le ,  s o l u t i o n s  
suggested a r e  ranked from most t o  l e a s t  i n  importance.  Where p o s s i b l e ,  

* Extens ive  farmer d a t a  i s  r e p o r t e d  i n  a s e p a r a t e  paper .  



rolutions euggested are ranked from most to least in importance, (The 
numbers in parantheses refer to the number of farmers and officials 
reporting each suggested solution. 

Table 10 

Perceived Problem Suggested Solution 

Authorities Farmers 

1. Spills or overtopping of Improved design (4) Govt. repairs (1) 
watercourse channels Govt. repairs (2) 

2. Leaks in channel banks Llned Channela (2) Govt. repairs (10) 
Farmers repair (1) Lining ( 5 )  

Farmers repair ( 2 )  
Pipe turnouts (1) 

3. Seepage at the bottom 
of Channels 

4. Dead storage in 
Channels 

5 .  Vegetative Growth 
along channels 

(no problem) Lining (1) 
Bottom design and 
cleaning. 

Beter Design (1) Better design (4) 
Better maintenance (1) Better maint- 

enance (1) 

Farmers Clean (7) Farmers Clean ( 1) 
(Govt. clean ( 2 )  

6. Non-a1 ligned channels Better design ( 3 )  Better design (9) 

7. Breaks at junctions Pucca Nuccas (7) Pucca Nuccas ( 3 )  

8. Silt in channels Cleaning farmers (9) (No response) 

9. Unlevel fields 

10. Lack of farmer 
organization and 
cooperat ion 

Land Leveling (7) Govt. LL (7) 
Private LL (4) 

Legal WUAs (7) WUAs* (5) 
Warabundi (7) Warobundi ( 4 )  
More Legal ( 6 )  Enforce (4) 
Authority of Rules Panchayat ( 4 )  
Department Invo 1 veme n t 

* Key informants in three Panchayats suggested that irrigation 
officials should meet with Panchayat and discuss their problems, They 
should involve farmers in decisions about o~itlets and create a mechanism 
for federating Water Users' Associations at the Yanchayat or some other 
level. Consideration should be given to providing part of the water 
revenue to legal WUAe for regular maintenance costs and farm level 



11. Irregular distribution Eetablieh 
of water by canal Warabund i ( 7 )  
Chowkidar Add more staff ( 7 )  

Wa ra bund i 

12. Farmers taking water out Warabundi ( 9 )  Warabundi 
of turn or taking more More statf and Enforce 
than their own turn staff trainirig Rules 

Though the number of authorities and farmers who provided specific 
suggestions for solutions to problems is not large, several useful 
conclusions can be drawn. First, both farmers and officials often agree 
on the way to solve specific problems. Secondly, due to lack of farmer 
involvement when the firet channels were designed and built, they think 
that it is the government's job to repair, improve and maintain the 
watercourses. Thirdly, farrners often spoke of never being able to talk 
with irrigation otficials or never being heard when new outlets are 
designed and located. Fourthly, this sugg,evts a serious problem of 
comunication between irrigation authorities and farmers. Both parties 
appear to agree both on the nature ot many problems and their solutions, 
but they presently do not communicate with each other adequately. To 
date, on the unimproved system studied, no mechanism has been established 
to eicher improve communications with farmers or to involve farmers in 
improvement programs. It is worthy of note that five of the farmers 
interviewed reported that they would even pay for watercourse improvement 
activities such as structures and lining i f  they could be adequately 
involved in the planning and implementat ion. 

In conclusion, the information provided by minor officials, major 
officials and farmers suggest that there is a definite perceived need for 
change and improvement. Greater focus than was possible to provide in a 
short, intensive training situation is needed on ascertaining appropriate 
information from both irrigation authorities and farmers as to how the 
system can be improved. Nei ther  party, without the other will likely be 
able to accomplish this task. 



Annex XVI 

 PARTICIPANT^' EVALUATION OF DIAGNOSTIC ANALYSIS 
TRAINING WORKSHOP AT ANAND, GUJARAT, INDIA 

February 16 to Hatch 19, 1981. 

I Introduction and Purposes 

The WISP Diagnostic Analyeis Training Model ir being conducted 
in two countrier to teat itr relevance and to refine it8 training 
content and procedures. Self-evaluation of the trainees wee provided 
twice to arcertain their views o f  this model and as a mean8 for 
improvement of training approacher. Thir type of evaluation takes 
place the second week of training and the findinge are compared with 
a final relf-evaluation at the conclurion of the courses. Other 
formr of evaluation ured include: evaluation by trainees upon entry 
into the courre by discipline trainers; daily evaluative observations 
of training team being dircurred in regular rtaff meetings; 
evaluatione by outsiderr who obeerve the training for two to three 
days; a structured final evaluation by participants themselvee; and a 
final two dayr training team review ecasion. Combined, all of these 
evaluations provide ureful information for refinement of the training 
model. The rtructured relf-evaluation results show that focue ie 
given to acquisition of specific skille, knowledge, and attitudes 
coneidered eesential for professional development in water management 
improvement. The courre is of a handr-on nature and ie conducted in 
epecial discipline eesrions, team seseions, and specific field 
exercises conducted by interdisciplinary teamo. A living laboratory 
of actual watercourse colanands ir ueed for all field exercieee in 
order to make the training relevant. The eetimated time in the field 
ranger from 60 to 70 percent of the total training time. 

The training materials used include: two training manuale, one 
which cover0 the key concepts and deecribes the eubsyetems of a farm 
level command area and another manual which confains the how-to-do 
diagnostic analysie field methodologiee; lectures by each diecipline 
leader in the form of handoute; and audio vieual materials. 

The primary method8 ured in the training include: intensive 
field exercises team and group dircuesions, panel discuseions, 
demonstrations, and lecturer with least attention given to the 
lecture method. 

Each trainee wae asked to respond to an open-ended question 
about the importance of the diagnoetic training course for their 
current job aeeignmente. The participante included eenior executive 
irrigation engineers, agronomists, exteneion ststf, junior engineers 
and economirts. Their rerponees are summarized below: 



1. **Learning diagnortic analyeir rkills to identify and eolve 
water management problems to improve system performance" 

. (three part icipantr) . 
2. "Learning rpecific ekillr of flow measurements, measurements 

of irrigation efficiency, data collection, irrigation 
practices for helping farmers improve their crop production1' 
(rix participante). 

3. "Underrtanding more about complete farming systems, crop 
practicee, and baric agriculture in order to improve 
technologiee for crop production1' (three participantr). 

4 .  "lielpr me improve my work in the command area development 
program and the management of rtaffl1 (three participantr). 

5 .  "Providee me an opportunity to improve my professional 
capabilitier in irrigation improvement" (one participant). 

11. Participants' Final Evaluation of Key Aspects Related to the 
Diagnostic Training Workshop 

The final overall evaluation vae conducted on the last day of 
the training program. Thie included items under the following major 
areas : 

Phyrical Facilitier 
Training Equipment/Supplier 
Training Teaching Methodr 
Quality of Discipline Training 
Quality of Trainere 
Attitudes of Trainers 
Relevance of Training to Present Uork 
Relevance of this Training for Others 
Need for Future Similar Training Progress 
What Thir Training Meant to you Personally 

The detail8 are useful for improving the training program which 
will later be refined and packaged for use elsewhere. The 
participants were made aware that they had a special role in helping 
training staff improve the training format, content, methods, and 
materials for other profeerionalr in water management improvement. 
Again their evaluation8 were frank, candid, and honest which made the 
training rtaff agree that the participants were profeseionals 
concerned with profeesional development for themselves and others. 

The i t e ~ ~  that received the highest marks ae  very good included 
the following: 



T r a n s p o r t a t i o n  F a c i l i t i e s  
T r a i n i n g  Manuals 
D i s c u s s i o n  Methods 
O b j e c t i v e s  of  T r a i n e r s  and T r a i n e e s  
Reconna i s sance  F i e l d  E x e r c i s e s  
Team B u i l d i n g  E x e r c i s e s  
A t t i t u d e s  o f  T r a i n e r s  toward T r a i n e e s  
A t t i t u d e s  o f  T r a i n e e s  toward O t h e r s  
P a r t i c i p a t i o n  o f  T r a i n e e s  ( e a c h  d i s c i p l i n e  i n  d i s c u s s i o n  
a e a s i o n s )  
L i s t e n i n g  o f  T r a i n e r  t o  T r a i n e e s  
F l e x i b i l i t y  of  T r a i n e r s  
U n d e r s t a n d i n g  of T r a i n e e s '  Needs 
I n t e r e s t  i n  S u b j e c t  M a t t e r  
Re levance  o f  T r a i n i n g  Lo (;om~nend Area 1 ) f . v ~  I opment Program 

These a r e  t h e  ireme which 50 p e r c e n t  o r  Inorc of t h e  p a r t i c i p a n t s  
judged a s  v e r y  gooq. A c t i v i t i e s  r e p o r t e d  a s  good and t h o s e  which  
need  more improvement i n c l u d e  t h e  f o l l o w i n g :  l a b  f a c i l i t i e s ,  
a c h e d u l ~ n g  o f  e v e n t s ,  and d e v e l o p i n g  r e p o r t s .  These and o t h e r  i t e m s  
which need  improvement a g r e e  w i t h  t h e  v iews o f  t h e  f o u r  t r a i n e r s  who 
h e l d  t h e i r  own two day  e v a l u a t i o n  a f t e r  t h e  c o u r s e  was comple t ed .  
The p a r t i c i p a n t s  n o t  o n l y  ga ined  much h u t  a l s o  p r o v i d e d  good q u a l i t y  
f i e l d  d a t a  on 53 f a rms  which a r e  b e i n g  used  b y  t h e  Mahi Kedana 
Command Area Development A u t h o r i t y  f o r  i r r i g a t i o n  improvement 
programs.  The d a t a  g e n e r a t e d  d u r i n g  t h e  f i e l d  e x e r c i s e s  a r e  b e i n g  
a n a l y z e d  and s y n t h e s i z e d  and w i l l  a p p e a r  i n  a  s p e c i a l  t e c h n i q u e  
r e p o r t  produced by t h e  Water  Management S y n t h e s i s  P r o j e c t .  The 
t r a i n e e s  and t h e  t r a i n e r s  p l a y e d  a  ma jo r  r o l e  i l l  t h e s e  r e p o r t s  which 
w i l l  be u t i l i z e d  i n  t h e  Mnhi Kadnna CADA n t ~ d  e l s e w h e r e .  

T h e  p a r t i c i p a n t s  were a s k e d  t o  p r a v i d t b  t h e i r  views o t  t h e  need  
for this t y p e  o f  t r a i n i n g  f o r  o t h e r s .  

Tab le  1 p r o v i d e s  an uvt.rvic:w ol tile pal- t  ~ c i  p r i n t s '  r e s p o n s e s  t o  
a n  e v a l u a t i o n  q u e s t i o ~ l :  "Wuuld you recommc~rcl s ~ ~ c l l  t r a i n i i l g  f o r  
o t h e r s ? "  The m a j o r i t y  of p a r t i c i p a n t s  f e e l  t h a t  s i n l i l a r  t r a i n i n g  i s  
needed f o r  a l l  CADA s t a f f  ; e s p e c i a l l y  ex ten : l i on ,  agronomy, 
e n g i n e e r i n g ,  and  economies  p e r s o n n e l .  Most o f  t h e  p a r t i c i p a n t s  a l s o  
r e p o r t  t h a t  s i m i l a r  t r a i n i n g  i s  needed f o r  o t t i c e r s  i n  s i m i l a r  
p o s i t i o n s  a s  t h e i r  own and f o r  a 1  1  new i r r i g a t i t . ) n  e n g i n e e r i n g  
g r a d u a t e s .  F i f t y - s i x  p e r c e n t  o t  t h e  r e s p o n d e n t s  a l s o  f e e l  t h a t  a l l  
I r r i g a t i o n  Depar tments  need t h i s  t r a i n i n g .  W h ~ l e  94 p e r c e n t  f e e l  
t h a t  a l l  CADA s t a l t  s h o u l d  b e  trained, t h i r ~ e e ~ ~  of t h e  s i x t e e n  
p a r t i c i p a n t s  s t a t e  LI I  .'an open-ended q u e s t  i o n :  "Do you p e r c e i v e  t h e  
need  f o r  s i m i l a r  t r a i n i n g  t o r  t h e  s t a f i  ~ ~ n d t > r  your  s u p e r v i s i o n ? "  



Table 1 

p a r t i c i p a n t s '  Views About Relevance of  D i a g n o s t i c  A-nalysis 
T r a i n i n g  f o r  Var ious  P e r s o n n e l  and Programs 

Personne l  Responding Yes Perhaps  No Don't  Know 
(No.)  ( p e r c e n t )  

1 .  Other  o f f i c e r s  
w i t h  p o s i t i o n s  
s i m i l a r  t o  
yours  15 6 0 13 2 7 - 

2. CADA f i e l d  s t a f f  16 94 - - 6  

3. A l l  I r r i g a t i o n  
Depar tmen t 
Eng ineers  16 5 6 19 19 6  

4. A l l  new I r r i g a -  
t i o n  e n g i n e e r i n g  
gradua t e a  15 7 3 2 0 - 7 

5. CADA e x t e n s i o n  
s t a f f  16 8 7 13 - - 

6. CADA agronomist8  15 8 7 7 6  - 
7 .  CADA economics 16 7 5  19 6  - 



The p a r t i c i p a n t s  f e e l  t h a t  t h e  t r a i n i n g  i s  needed  b u t  t h a t  t h e r e  is 
a l s o  a  c r i t i c a l  need t o  t r a i n  o r  c o n v i n c e  t h e  t o p  o f f i c i a l s  a s  w e l l  
because  t h e y  c o n t r o l  t h e  b u d g e t s ,  make t h e  p l a n s  a n d  f i n a l l y  w i l l  
h ave  t o  r e spond  t o  t r a i n i n g  n e e d s  and  a e s u r e  t h a t  new s k i l l s  g a i n e d  
w i l l  be p r o p e r l y  u sed  i n  a c t i o n  programs.  It i e  t r u e  t h a t  b e f o r e  
s u c h  t r a i n i n g  v i l l  r e s u l t  i n  s u b s t a n t i a l  program r e s u l t s ,  i t  i a  
i m p o r t a n t  t o  f o c u s  s h o r t  and  w e l l  f ocused  t r a i n i n g  s e m i n a r s  on t h e  
h i g h  l e v e l  p o l i c y  makers  and a d m i n i s t r a t o r s .  A l so ,  i t  was s u g g e s t e d  
t h a t  t o p  o f f i c i a l s  s h o u l d  r e c e i v e  a  "s t ream" o f  good l i t e r a t u r e  which 
c a n  h e l p  change  some o f  t h e i r  a t t i t u d e s  and  b e h a v i o r s  toward  new 
a p p r o a c h e s  o f  improv ing  w a t e r  management t h r o u g h  more w e l l - t r a i n e d  
p r o f e r e i o n a l  r t a f f .  Un le s r  t h i s  i m p o r t a n t  a u d i e n c e  o f  o f f i c i a l s  i s  
e f f e c t i v e l y  r e a c h e d ,  t h o s e  t r a i n e d  may n o t  be  a b l e  t o  implement  t h e i r  
new e k i l l s  and knowledge.  

The p a r t i c i p a n t s  were  a l s o  aeked  t o  respond to  a n  open-ended 
q u e s t i o n  i n  t h e  f i n a l  o v e r a l l  e v a l u a t i o n ,  which was:  "What h a s  t h i s  
t r a i n i n g  program meant  t o  you?"  T a b l e  2 p r o v i d e s  a summary o f  t h e s e  
r e s p o n s e s .  Note t h a t  s e v e r a l  o f  t h e  p a r t i c i p a n t s  a l s o  l i s t e d  s e v e r a l  
o t h e r  b e n e f i t s .  

Tab le  2 

No. o f  P e r c e n t  o t  t o t a l  
Reeponses  Heeponee Responses  

1. Good t r a i n i n g  program 9 

2. Learned  i n  t e r d i e c i p l i n a r y  
team work 8 

3. U n d e r s t a n d i n g  o f  r e a l  
f a r m e r  p rob lemr  4 

4. Learned  what  w a t e r  
management i s  5 

5 Learned  from working  w i t h  
o t h e r  d i s c i p l i n e  membero 
o f  team and e t a f f  4 

6. U n d e r s t a n d i n g  o f  fa rm 
i r r i g a t i o n  b e h a v i o r  2 

7 .  Learned  a b o u t  impor t ance  
of  w a t e r  c o n t r o l  2 



8. Learned diagnostic analyeia 
procers and procedure8 3 8 

9. Field rtudy van a nev 
experience 1 

10. Learned to evaluate a 
real ryrtem 

Table 2 also indicate8 the participantr' viewe about vhat the 
training program meant to them. In termr of ranking, it appear, that 
learning interdirciplinary team and team management approacher, 
underatanding of real farm level problemr, gaining a knowledge of the 
meaning of water management, learning with and from other 
dircipliner, and learning diagnortic analyrir processes and 
procedurer were mart important. 



Annex XVII 

PARTICIPANTS' EVALUAl'lON OF CHL'l'i'OKGAIIH KAJAS1,HAN (INDIA) 
IRRlGAT LON SYS'I EMS DIAGNOS'l'l(: ANALYS I S  WORKSHOP 

J a n u a r y  18 - F e b r u a r y  2 0 ,  1982. 

The  d i a g n o s t i c  a n a l y s i s  a p p r o a c h  p l a c c s  c e n t r a l  i m p o r t a n c e  o n  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  s y s t e m s .  L i k e w i s e ,  t h e  P r o f e s s i o n a l  
D e v e l o p m e n t  Workfihop i s  e v a l u a t e d  s y s t e m a t i c a l l y  by t h e  p a r t i c i p a n t s  
f o r  r e f i n e m e n t .  

A.  Types o f  E v a l u a t i o n  

S e v e r a l  f o r m a l  a n d  i n i o r m a l  t!vn luit t i o l~s  wet-c. c o ~ l d u c t e d  d u r i n g  a ~ l d  
a f t e r  t h e  w o r k s h o p .  F i r f l t ,  t h e  participants were a s k e d  t o  e v a l u a t e  
t h e m s e l v e s  i n  r e g a r d  t o  b a s i c  s k i l l s ,  p r o i - e d u r e s ,  and a ~ t i t u d e s  d u r i n g  
t h e  t h l r d  week of t h e  courfic. .  T h i s  f e e d b a c k  was t t t i l ~ z e d  b y  t h e  
t r a i n e r s  a n d  a s s i s t a n t  t r a i n e r s  t o r  p r o v i d i n g  s p e c i a l  a t t t . n t i o n  t o  t h e  
i n d i v i d u a l  n e e d s  oi p a r t i c i p a n t s .  S e c o n d ,  a t  t h e  e n d  o f  t h e  w o r k s h o p  
t h i s  s e l f - e v a l u a t i o n  wae r e p e a t e d .  A l t h o u g h  t h e  t i m e  l a p s e  b e t w e e n  
t h e  " b e t o r e  a n d  a f t e r "  s e l  f - e v a l u a t i o n s  w a s  i n a c t e q u a t e ,  i t  i s  e v i d e n t  
f r o m  T a b l e  1 t h a t  p a r t l c i p a n t o  p e r c e i v r d  :;(>me p r o g r e s s .  T h i r d ,  
a n o t h e r  f o r m a l  e v a l u a t i o n  was  c o n d u c t e d  a t  t h e  e n d  o f  t h e  w o r k s h o p  
f o l l o w e d  by a  p e r i o d  t o r  o p e n  e n d e d  rtrnlarl is .  'I'ht, r e s u l t s  o t  t h i s  
e v a l u a t i v e  f e e d b a c k  a r e  r e p o r t e d  a n d  d i s c u s s e d  i n  t h i s  b r i e f  r e p o r t .  
A f o u r t h  m e t h o d  o f  e v ~ 3 l u a t i o n  was  u s e d  t o  ; t s c e r t a i r ~  t o  w h a t  d e g r e e  
p a r t i c i p a n t s  f e l t  t h a t  t h e i r  e x p e c t a t i o n s  o f  t h c  w o r k s h o p  w e r e  
a c t u a l l y  f u l t i l l e d .  I t  m u s t  b e  s t a t e d  c h a t  some p a r t i c i p a n t s  w e r e  n o t  
b r i e t e d  a d e q u a t e l y  b e f o r e  t h e  c o u r s e  a s  t o  i t s  n a t u r e  a n d  c o n t e n t .  
O t h e r  p a r t i c i p a n t s  were w e l l  p r e p a r e d  nnti Ln t h c  c B a r l y  s e s s i o n s  w e r e  
a b l e  t o  a r t i c u l a t e  e x p e c t e t i u n s .  T a b l e  2 p r o v i d c s  t h e  r e s u l t s  o f  t h i s  
m e t h o d  o f  e v a l u a t i o n .  F i n a l l y ,  a  f i t t l t  c q . p t t  o t  < ! v a l u a t i o n  was 
i n f o r m a l .  T h i s  i n c l u d e d  d a i l y  o b s e r v a t i o n s  u l  t r a i n e r s  a n d  a s s i s t a n t  
t r a i n e r s ,  d a i l y  m e e t l n g s  o f  t h e  t r a i n i n g  s t o f , , ,  t h e  o b s e r v a t i o n s  o t  
v i s i t o r s  f r o m  c e n t r a l  a n d  s t a t e  g o v e r n n l e n t  s ,  AID, a n d  o t h e r  
o r g a n i z a t i o n s .  F i n n l l y ,  a f t e r  t h e  w o r k s h o i ~  was c o n r p l e t e d ,  t h e  c o r e  
s t a f f  f r o m  R a j a t l t h o n  a n d  C o l o r a d o  S t a t e  U n i v c * r s i . t y  s p e n t  s e v e r a l  d a y s  
i n  c r i t i q u e  e u d  r e 1  i n c m e n t  L ) ~  t h e  f o r m a t ,  c o ~ l l . e n t ,  anti m e t h o d o l o g i e s  
o f  t h e  t r a i n i n g  c o u r s e .  

As a  r e s u l t  o t  t h e s e  Y y s L e n t a t i c  e t l o r t s ,  t h e  i r ~ t e n t i o n  o i  tlte 
D i a g n o s t i c  A n a l y s i s  Workshop  i n  r e s p e c t  o f  c o n t e n t  a n d  a p p r o a c h  h a s  
b e e n  g r e a t l y  i m p r o v e d .  E a c h  p a r t i c i p a n t  l n  t a c t  c o n t r i b u t e s  t o  t h l v  
p r o c e s s  a s  d o e s  e a c h  t r a i ~ t e r .  



B. P a r t i c i p a n t s  S e l l - E v i i l u a t i o n  ol P r o g r e s s  Achieved  

Both t h e  s m a l l  number o f  p a r t i c i p a n t s  and t h e  s h v r t  t i m e  s p a n  
between t h e  two s e l f - e v a l u a t i o n s  make i t  d i f t i c u l t  t o  i n t e r p r e t  t h e  
f i n d i n g s  i n  T a b l e  1. Al though change  i s  l n t l ~ c a t t i d ,  t h e  m a j o r  v a l u e  
o f  t h e s e  e x e r c i s e s  i s  what  i t  means t o  t h e  p a r t i c i p a n t s .  

The p a r t i c i p a n t s  a r e  made aware  o f  t h e  t y p e s  o f  m e a s u r e s  a g a i n s t  
which  t h e y  c a n  e v a l u a t e  themselves. Thay know t h e r e  i s  no  p a s s  o r  
f a i l ,  which i s  i m p o r t a n t  f o r  a d u l t  l e a r n i n g  b u t  t h e y  l i k e  t o  have  
some means o f  j u d g i n g  t h e i r  i n d i v i d u a  1  p r o g r e s s .  Adu l t  l e a r n e r s  need  
t o  know what  i s  e x p e c t e d  and how w e l l  t h e y  Iiave per formed f o r  
e f f e c t i v e  l e a r n i n g .  'l'o a s s u r e  t h e  p c l r t r c i p a n c v  t l ~ a t  no  p e r s o n a l  
e v a l u a t i o n  forms w i l l  be used  a g a i n s t  thcs111 by s u p e r v i s o r s  o r  o t h e r s ,  
t h e  forms a r e  r e t u r n r d  s h o r t l y  a l t e r  s t u d y  by t h e  t r a i n e r s  and  t h e  
c o m p l e t i o n  o f  t h e  fiulnmary t a b u l i i t  i o n .  

C. F i n a l  O v e r a l l  E v a l u a t i o n  o t  t h e  Q u a l i t y  of t h e  P r o f e s ~ l i o n a l  
Development Workshop 

T a b l e  3 p r o v l d e s  t h e  reporting f i n d i n g s  a b o u t  t h e  f o l l o w i n g  
a s p e c t s  of  t h e  D i a g n o s t i c  A n a l y s i s  Workshop: p h y s i c a l  f a c i l i t i e s ;  
t r a i n i n g  e q u i p m e n t / m a t e r i a l s ;  t r a i n i n g / t e a c h i n g  me thods ;  q u a l i t y  of  
d i s c i p l i n e  t r a i n i n g ;  a t t i t u d e s  ( and  b e h a v i o r )  o t  t r a i n e r s ;  and  
r e l e v a n c e  o t  t h e  t r a i n i n g  f o r  v a r i o u s  disciplines/professional g r o u p s  
and l e v e l s  o f  s t a f t  i n v o l v e d  i n  I r r i g a t i o n  improvement .  

The f i n a l  o v e r a l l  e v a l u a t i o n  was c o u ~ p l e t e d  by t h e  p a r t i c i p a n t s ,  
t h e  a s s i s t a n t  t r a i n e r s * ,  and  t l ~ e  t r a i n e r s  -- a  t o t a l  of 2 9  p e r s o n s .  

Each c ? v a l u a t l o r ~  c a t e g o r y  1s ~ ~ H C I I R Y I , ~  I,rltbl l y  :iJong w i t h  t h e  
f i n d i n g s .  Tab le  3 p r o v l d c s  ~ n c ~ t - i .  d e t u ~ l c d  intorrn: iclon.  

1. P h y s i c a l  F a c i l i t i e s  l o r  111r Training Program 

Over 65 pe rcen t :  o t  t h e  29 r e p o r t r n g  r a t e d  t h e  c l a s s r o o m s ,  
t h e  h o u s i ~ i g ,  and  t h e  t r a n s p o r t a t l o l l  t a c i l i t  l e s  a 6  "ve ry  
good". E'ronr 20 t o  2 8  p e r c e n t  r anked  t h e s e  a s  "somewhat 
good". ? h e  food  t a c i l ~ t i e s  were  r anked  l o w e s t  b e c a u s e  o n l y  
17 p e r c e n t  r e p o r t e d  i t  "very  good" b u t  35 p e r c e n t  r e p o r t e d  
I 1  n e e d s  improvement".  A l s o  t h e  l a b  facilities were  j udged  t o  
be "very  good" by o n l y  24  p c r c e n t  and sotnewhat good by 55 
p e r c e n t .  F o u r t e e n  p e r c e n t  s u g g e s t e d  "needs  improvement". 
These  r e p o r t s  i n d i c a t e  t h a t  more a t t e n t i o n  s h o u l d  be  g i v e n  
t o  t h e  food a r r a n g e m e n t s  and  t o  l a b  equ ipmen t .  The l a t t e r  

*The a s s i s t a n t  t r a i n e r s  had p a r t i c i p a t e d  i n  a n  e a r l i e r  D i a g n o s t i c  
A n a l y s i s  Workshop and were  a s k e d  t o  t a k e  p e r t  i n  t h i s  workshop a s  
a  lneans o f  p r e p a r i n g  ~nrlRt o t  them n s  t ~ ~ t u r e  t r n i n c r f i .  



i s  o f t e n  somewhat d i f f i c u l t  t o  a r r a n g e  i n  t h e  f i e l d .  Food 
is i m p o r t a n t  b e c a u s e  when t h e  a d u l t  p a r t i c i p a n t e  a r c  n o t  
a a t i e f i e d ,  low m o r a l e  s o o n  r e s u l t s .  

I n  terms o f  t h e  r e s p o n s e 8  p r o v i d e d  t h e  r a n k i n g s +  o f  t h e  
p h y s i c a l  f a c i l i t i e s  e v a l u a t e d  a r e  f r o m  I t o  V w l t h  I a s  h l g h e s t :  

RANK ITEM PEHCENI'ACES RESPONDING 

I T r a n e p o r t a t l o n  9 4 
I I H O U R  i n g  9 0 

I11 Clasblrooms 8 7 
I V Lab Equipment  7 9 

V Food A r r a n g e m e n t s  6 2 

T r a i n i n g  Equipment  tind S u p p l i e w  

A8 s e e n  f r o m  T a b l e  3 l t r m  B y  t h e  m a j o r i t y  o t  t h e  r e h p o n d e n t s  
t h o u g h t  t h a t  t h e  c l a s s r o o m  Leaching e q u i p m e n t  was " v e r y  
good" (83 p e r c e n t ) .  About 70 p e r c e n t  t h o u g h t  t h a t  Volumes I 
a n d  I1 o f  t h e  T r a i n i n g  Manua l s  u s e d  w e r e  " v e r y  g o o d "  a e  w e l l  
a s  t h e  v i d e o  t a p e s .  F i i t y - n i n e  p e r c e n t  r c p o r t e d  t h a t  t h e  
f i e l d  e q u i p m e n t  ( f l u m e s ,  i n s t r u m e n t s ,  e t c .  ) w e r e  " v e r y  good"  
a n d  31 p e r c e n t  t h o u g h t  t h e y  w e r e  "somewhat good". 

The items w h i c h  r e c e i v e d  low m a r k s  w e r e  t h e  t y p i n g /  
d u p l i c a t i o n  a r r a n g e m e n t 8  a n d  t h e  h a n d o u t s  p r o v i d e d .  N o t e  
t h a t  42 a n d  24 p e r c e n t ,  r e s p e c t i v e l y ,  r e p o r t  t h a t  t h e s e  
a c t ~ v i t i e s  "need t o  b e  improved" .  They a r e  r e l a t e d  l n  t h a t  
d u e  t o  d e l a y s  i n  t y p i n g  a n d  m ~ m e o g r a p h  d u p l i c a t i o n ,  many 
h a n d o u t s  w e r e  d e l a y e d  o r  n o t  made  a v a i l a b l e  when n e e d e d .  
Both  o f  t h e e e  p r o b l e m s  n e e d  t o  be  e x a m i n e d .  T h e r e  i s  a 
l i m i t  a e  t o  how much r e l e v a n t  m a t e r i a l s  c a n  be p r e p a r e d  i n  
a d v a n c e .  The n a t u r e  o f  t h e  t r a i n i n g  i s  s u c h  t h a t  t h e  
q u e e t i o n n a i r e s  a n d  o t h e r  d a t a  c o l l e c t i o n  l n s t r u m c n t s  a r e  
d e s i g n e d  d u r i n g  t h e  c o u r s e  i n  r e l a t i o n s h i p  t o  t h e  
situation. L i k e w i ~ e ,  some s p e c i a l  I lar ldouts  a n d  r e p o r t s  
c a n n o t  b e  p r e p a r e d  i n  a d v a n c e .  In most  p l a c e s  w h e r e  t h e  
t r a i n i n g  i e  h e l d  i n  t e m p o r a r y  t n c l l i . t i e s  i t  i s  d l f f ~ c u l t  co 
l o c a t e  good t y p i s t s  a n d  d u p l i c a r i n g  f a c i l i t i e s .  

 he r e a p o n s e e  i n  c o t e g o r i e s  " v e r y  good" and "somewhat: g ~ o o "  a r t b  
summed t o  o b t a i n  t h e  s c o r e  f o r  r a n k i n g  shown above.  



The ranking of the items under "Training Equipment and 
Supplies" from higheat to loweet in the evaluations are 
shown below. Note that the responees under "very good" and 
"somewhat good" are ~ummed for ranklng. 

RANK ITEM PERCENTAGES RESPONDING 
"VERY GOOU AND GOOD" 

I Reconnaiasance Field Excrciees 
I Objective o t  Trainers 

I I Detailed Team Field Exercises 
I I I Diecueeione 
XI1 Objective Setting by Trainees 
I V Participation by I'raineee in 

Discussion8 
V Team Planning 

V I Lectures 
V I Schedule of Events 

VI I Team Reports 

3.  Quality of the Discipline Training 

Time is utilized in the workahop to review special 
discipline skill8 needed to perform diagnostic analysis. 
Each trainer spends time with his or her disclplint. groups. 
As shown in Table 3 under D, the discipline training was 
judged a8 "good to very good" by the large majority o t  the 
respondents. There ie room for improvement in providing 
this training quickly and in sufficient depth. It cannot be 
assumed for example,'that all the professionals are 
up-to-date in the performance of the skills required. 
Sometime8 there are new skills which require time to 
demonstrate and learn. 

The ranking of the quality of types of discipline trainlng 
ie provided below. 

RANK I TEH PERCENTAGES KESPONDING 
"VERY GOOD AND SOMEWHAT 
GOODl1 

I Agronomy (eoil-plant) Water 
Relationehipe 9 0 

I I On-Farm Engineering 7 6 
111 Economice of Farm Operation 7 3 
XI1 Extension and Farm Irrigation 

Behavior 7 3 
I V Irrigation Engineering Main 

and Main Syeteu6 7 2 



A s  s e e n  i n  t h e  r a ~ l k i n g s ,  e x c e p t  l o r  v e r y  h i g h  m a r k s  f o r  
a g r o n o m i c  t r a i n i n g ,  there i s  ~ i l m o s t  n o  d ~ f f e r e r ~ c e  b e t w e e n  
t h e  o t h e r  d i s c i p l i ~ l ( ~ s .  I t  s h o u l ( 1  b e  n o t e d  t h a t  e v e r y  
r e s p o n d e n t  e v a l u a t e d  e a c h  t y p e  o f  ~ r a i n ~ n g  w h i c h  s u g g e s t s  
some basl : ;  a n d  1 I kt-1)' o f  Y U ~  t i ( ' l ~ > r l t  i n t o r m a t i o n .  l h e r e  
was, h o w e v e r ,  much d i s c u u s ~ o n  itnd L n t e r a c t l o n  b e t w e e n  
d i s c i p l i n e s  a 6  t o  t h e  v a l u e  o r  q u a l i t y  o t  t h i s  a n d  t h a t  
a c t i v i t y  o r  L e s s o n .  

4.  Q u a l i t y  o f  t h e  I n t e r d i s ~ c i p l i n a r y  T r a r ~ t l i n g  

A number o f  l e a r n i n g  a c t i v i t i e s  a n d  s i t u a t l n n s  k o c u s e d  o n  
t e a m  activities. A m a j o r  o b j ~ c t i v e  o f  t h e  c o u r s e  i s  t o  
p r o v i d e  "hands-on" i i e l d  e x p e r i e n c e  1 1 1  i n t e r d i s c i p l i n a r y  
f i e l d  work .  The two a c t i v i t i e s  w h i c h  w e r e  j u d g e d  m o s t  i n  
n e e d  o f  improvement  w e r e  d e v e l o p i t l g  t e a m  r e p o r t s  a n d  
d e v e l o p i n g  t r a m  w o r k p l a n a .  F o r t y - t w o  a n d  35  p e r c e n t ,  
r e s p e c t i v e l y ,  r e s p o n d e d  t h a t  t h e s e  n e e d  more  a t t e n t i o n .  I n  
f a c t ,  t h e s e  two a c ~ i v l t i e s  a r e  a l s o  Lhe m o s t  d i f f i c u l t  t o  
t e a c h  a n d  much t i rne  1s: n e e d e d  b e t o r e  individual t e a m  members  
l e a r n  how t o  p e r t r l r m  t 1 f f r c t i v e l y  a s  o t eam.  T h i s ,  o f  
c o u r s e ,  i s  o n e  o i  t h ( .  b i g  c h a l l e n g e s  o t  t e a m  r e s e a r c h  a n d  
t eam a p p r o a c l r c u  t o  o t h e r  n v p e c L s  o f  d e v c : l o p m e ~ i t .  The 
r u n k i n g s  of tile v a r i o u s  t r a i r i i n g  i l c t  ~ v i ~ i c ! s  a r e :  

RANK ACZ'lb A'l'Y PERCENTAGE REPORlING 
"VERY GOOD 'I'0 SOMEWHAT 
GOI)Utl 

L e a r n  I [I?, X l e  I t1  ML. t ttlod 9 0 
R e c t ~ n ~ i i t l i s s ~ i n c t :  Fi c l d  S t u d i e s  9 0 
Team Bul l d l n g  Exercises 8 7 
F i l m s  S h ~ ) w n  l o  t h e  E v e n l n g s  8 4 
L e c ~ u r e s  on Team B u i l d i n g  80 
F o c u s  o n  Understanding O t h e r  
D i s c l p l  ines  7 7 
D e t a i l e d  F i e l d  S t u d i e s  7 6 
D e v e l o p i n g  Work A c t i v i t i e s  6 6 
Deve l o p  I ng Rt: p o r t  s 5 2 

5. E v a l u a t l o ~ ~ s  of t h e  Attitudes a ~ i d  B e h ; ~ v i o r t i  o i  t h e  T r a i n e r s  

T h e  a t t i t u d e s  e n d  1,~:h;lviortj o t  Lltle L r a i n e r s  r e f  L e c t  t h e i r  
a b i l i t i e s  and  u n d c r s t  a n d i n g  of. t h t *  r r a ~ r i i n g - l e a r n i n g  
p r o c e s s .  T h e  attitudes a n d  a c t i u ~ i s  ot  t r a i n e r s  w h i c h  
q u i c k l y  bttcorni. o b v ~ u u v  t o  a d u l t  t r e i 1 1 c . c ~  c a n  1 i . t e r a l l y  "make 
o r  b r e a k "  a  t r a i n i r ~ g  p r o g r a m .  A LrnLnt:r  c a n  a l w a y s  i m p r o v e  
i n  t h i s  a r e a  a s  i n  t h t :  s k i l l  e r ~ d  knowl.edge a r e a s .  



The m a j o r i t y  o f  t h o s e  i n v o l v e d  i n  t h e  e v a l u a t i o n  r e p o r t e d  
I I v e r y  good" t o  "somewhat good" f o r  a l l  10 items. Tha t  i s  
trom 72 t o  88 p e r c e n t  of ~ h c  r e p o r t s  f o r  a l l  i t e m s  a r e  "very  
good" o r  "somewhat good". The o r e a s  w h ~ c h  s t i l l  need  
a t  t e n t i o n  a r t !  "more p a r t  i c i p o t   on 0 1  c r d i n e e s  a l l o w e d  i n  
d i s c u s s i o n s  ( 2 4 x 1 ,  more l i s t e n i n g  t o  v iews  o f  t h e  t r a i n e e s  
(17x1 ,  more f l e x i b ~ l i t y  (17x1 ,  and  mdre  u n d e r s t a n d i n g  o f  
on-farm w a t e r  management (24%).11 

The o v e r a l l  r a n k i n g  o f  t h e  a t t i t u d e s  and b e h a v i o r s  o f  t h e  
t r a i n e r s  and a s s i s t a n t  t r a i n e r s  a r e :  

RANK ITEM PERCEN'CAGE REPORTING 
"VERY GOOD A N D  SOMEWHAT 
G001)" 

I P o s i t i v e  A t t i t u d e  Towards 
T r a i n e e s  88 

I1 Compromise i n  Changing T r a i n -  
i n g  Format  and  A c t i v i t i e s  8 7  

I1 U n d e r s t a n d i n g  o f  T r a i n e e s '  
Needs 8 7 

111 F l e x i b i l i t y  8 6 
111 I n t e r e s t  i n  S u b j e c t  M a t t e r  86 

I V  A b i l i t y  t o  Communicate 8 3  
V P o s i t i v e  A t t i t u d e s  Toward 

O t h e r  D i s c i p l i n e s  8 0  
V L i s t e n i n g  t o  Views o t  T r a i n e e s  8 0  

V I  U n d e r s t a n d i n g  o f  On-Farm Water  
Management 74 

VI I  Encourage  P a r t i c i p a t i o n  o f  
T r a i n e e s  i n  D i s c u s s i o n  7  2 

I t  i s  o b v i o u s  t h a t  some o f  t h e s e  c a n  be improved q u i c k l y  
s u c h  a s  more l i s t e n i n g  and encouragement  o f  d i s c u s s i o n .  The 
need  f o r  more u n d e r s t a n d i n g  o f  w a t e r  management i s  
i n t e r e s t i n g .  I t  may r e f l e c t  t h e  n e e d s  o f  t h e  a s s i s t a n t  
t r a i n e r s  who p a r t i c i p a t e  i n  t h e  c o u r s e  t o  a c q u i r e  more 
e x p e r i e n c e .  

P e r c e i v e d  Re levance  o f  T r a i n i n g  

As s e e n  i n  T a b l e  3,  t w e l v e  i t e m s  were u t i l i z e d  t o  a s c e r t a i n  
v iews  a b o u t  t h e  r e l e v a n c e  o f  t h e  t r a i n i n g .  

The l e a s t  r e l e v a n t  a r e a  was " t o  f u t u r e  t r a i n i n g  programs you  
may d e v e l o p  o r  t a k c  p a r t  i n  a s  a  t r a i n e r " .  Twenty-one 
p e r c e n t  f e l t  t h a t  t h e  c o u r s e  n e e d s  improvement .  



The r a n k i n g 8  g i v e n  t o  t h e  1 2  i t e m s  a r e  p r o v i d e d  below: 

BANK ITEM PERCENTAGE REPORl I N G  
"VERY GOOD A N D  SOMEWHAT 
GOOD " 

V I I  

VIII 

I X 

To u n d e r s t a n d i n g  how t h e  fa rm 
s y s t e m  work8 
To u n d e r s t a n d i n g  f a r m e r ' s  
a t t i t u d e 8  
To i d e n t i f y  p r i o r i t y  problems 
on-fanu  
To e v a l u a t e  v a l u e  of s y r t e m  
improvementr  
To i n t e r e e t r  and f e l t  need8 
To p r e s e n t  j o b  
To CADA programs 
To u n d e r s t a n d i n g  f i e l d  
r e s e a r c h  needo 
To u n d e r s t a n d i n g  f i e l d  
r e s e a r c h  problerne 
To u n d e r s t a n d i n g  f a r m e r ' s  
p roblems 
To own p r o f e r o i o n a l  deve lop -  
men t 
To f u t u r e  t r a i n i n g  programs 
you may d e v e l o p  o r  t a k e  p a r t  
i n  a e  a  t r a i n e r  

I t  i s  s i g n i f i c a n t  t h a t  t h i e  t y p e  of t r a i n ~ n g  1~ viewed by most 
a e  r e l e v a n t  t o  t h e i r  p r e s e n t  j o b s ,  t o  command a r e a  development  
programs CAD and t o  t h e  f e l t  needs  and i n t e r e s t s  o t  t h o e e  who 
p a r t i c i p a t e .  

I n  t e rms  o f  r e l e v a n c e  o t  t h i e  p a r t i c u l a r  mode of t r a i n i n g  more 
s p e c i f i c  q u e s t i o n 8  were  a sked .  The p u r p o s e  v a ~  t o  a c q u i r e  some 
i n f o r m a t i o n  a b o u t  t h e  t a r g e t  p r o f e e e i o n a l   group^ which r e q u i r e  
d i a g n o s t i c  t y p e s  of t r a i n i n g .  

T a b l e s  3 and 4 show t h a t  momt r e s p o n d e n t s  t e l t  t h a t  t h e r e  1 s  a 
need f o r  t h i s  t y p e  o f  t r a i n i n g  f o r  CAD s t a f t  which i n c l u d e  e x t e n s i o n ,  
agronomy, economic a n d  e n g i n e e r i n g  p e r s o n n e l .  S e v e n t y - s i x  p e r c e n t  
f e l t  t h a t  a l l  i r r i g a t i o n  depa r tmen t  p e r e o n n e l  needed  t h i s  t r a i n i n g .  
Only s i x t y  p e r c e n t  f e l t  t h a t  new e n g i n e e r i n g  g r a d u a t e s  e n t e r i n g  
i r r i g a t i o n  d e p a r t m e n t s  needed t h i e  t r a i n i n g .  



Table 4 provides viewu about how relevant a ehortened diagnostic 
analyeis type couree would be for higher level agricultural and 
irrigation officiale and policy makers. Note that again the majorlty 
report that there is a need for this type ot training to help them 
become acquainted with the new approache8 to diagnosing and improving 
syetems. Participants expressed thls need because in their words 
"unless the top brass understand thls approach and realize its uses, 
they will not provide ways and meane tor us to introduce it rn our 
field programs". 

A definite need exists to train or provide orientation to key 
policy maker8 and high level officials. It is not enough only to 
focus on operational staff. Perhaps the biggeet challenge in 
training is to find ways and mean@ to assure that thoee trained are 
provided the incentives to perform the new skills in operational 
situations. 

D. Evaluation of th.e Degree to which Participantel Expectations of 
Workshop were met 

At the beginning of the vorkshop the participants and the 
assistant trainers were asked to articulate their expectations of the 
workshop. These were written on a large wall chart and remained 
before the participants throughout the training. 

To the degree poseible the trainers attempted to meet these 
needs. Some were, as expected, unrealistic because it was found that 
some participants had not received adequate preparation and 
information about the course. As a policy it is important that those 
taking part receive the training manual and descriptions of the 
course in an appropriate time before they arrive for the workshop. 

Table 5 providee the findings of 22 respondents which lnclude 
trainers and the aesistant trainers. 

As expected, not all the expectations were mct nor is it 
realistic to -xpect that they can always be met. The approach, 
however, is to have a training mode which has flexibility. No one 
wants a "canned program" and the mode under experiment and 
improvement is flexible. For example, the eituation or irrigation 
system being used as the living lab dictates much of the data to be 
collected. The eurvey questionnaires and many methodologies are 
developed in the training program after the initial reconnaissance is 
done in order to have more ground truth. 

As suggested by eeveral of the participants, there is a need to 
provide better information and orientation to the participants prior 
to the course. When the participants receive the two volume training 
manuals, for example, they then have more realistic expectations. 



I n  t e rms  of ' l ' ab le  5 ,  t h e  part . ic ipa11t .s  :ind a s s i s t a n t  t r a l n e r s  
f e l t  t h a t  t h e  f o l l o r i ~ r g  e x p e c t a t i o n s  werc  n o t  a d e q u a t e l y  met .  Note 
t h a t  t h e  e x p e c t a t i o n s  a r e  l i s t e d  below w l t h  t h e  p e r c e n t a g e  s t a t i n g  
t h a t  i t  was met o n l y  t o  2 " sma l l  ( l i t t l e )  d c g r e e "  o r  "no t  a t  a l l " .  

I T E M  - PERCENT 

1) Krrowledge of what t a r ~ ~ i c t - s  e x p e c t  from 
government  46  

2 )  Water  management p r a c t i c e s  I n  USA ant1 o t h e r  
c o u n t r i e s  46 

3 )  O p p o r t u n i t i e s  f o r  o t h e r  training c o u r s c s  h e r e  
and  o v e r s e a s  3 7 

4 )  I n f o r m a t i o n  a b o u t  w o t c 3 r  r r q u l r c m e n ~ s  o t 
p a r t r c u l a r  c r o p s  3 2 

5 )  I n f o r m a t i o n  o n  ~ i i l i 1 1 l l y  JLICI a l k : ~ l ~ ~ l i t y  
problem9 4  1  

The above  s u g g e s t  son!(: expc's t i l t  i o ~ i s  w c r v  I I O ~  t IJI l y  met .  

F i n a l l y ,  u n d e r  D on  'L'sblc. 5 ,  a l ~ n o s t  ; r l l  those r e s p o n d i n g  
r e p o r t e d  t h a t  t h e  workstrop h i~ i i  bcc?n use1:ll bo th  p e r s o n a l l y  and  
p r o f e s s i o n a l l y .  

I n  t e rms  01 o t l l e r  t y p t > s  0 1  s p ~ c l o  l t r a  I rllng pruRrams,  t h e  
f o l l o w i n g  p e r c e r i t a g r s  of  t  llo.qt3 r e p o r t  1 1 1 ~  d e a l  r v d  t h e  programs l l s t e d  
below: 

RANK 'I'Y PE PKOtiRAM PEHCEN'IAGE WANTING 
PHOGKAM 

----- 
I M o n i ~ o r i n g  and  Ev.3 11lat  i o n  

Methods f o r  irrigation S y s t e n ~ s  9 1 
I  I  I m p l e m e n t i ~ l g  L)evct l o p ~ l ~ e n t  

P r o j e c t s  8 6  
I L Watc.r llse Yrac t  i c e s  8 6 

I 1 1  P r i n c i p l e s  and Methods u t  
Farmi.r 111volvt~mt.11 t i r r  lmprovt?- 
rnent. P r o j e c t s  8 2 

I V Design  ant1 C o n s t r u c t i o n  o t  
OII-Far111 !;L ~ U C ~ U L ' ~ ) H  5 5 

Opc!n E n d e d  Coa~rnt~nts by P a r t  i c  i p n n t u  

As p a r t  o f  t h e  f i n a l  t ? v i l l ~ a t  ion ,  each  p a r t i c i p a n t  was g i v e n  t i m e  
t o  comment on a n y  a s p e c t  0 1  t h e  t r a i n i n g  ~ ~ r o g r a m .  The f o l l o w i n g  
comments were  made: 



1. ( ~ g r o n o m i s t )  " S t a f i  trom Lht' G d a ~ b h l r ~  p r o j e c t  which we used 
f o r  D.A.  shoultl I ~ o v e  bcon invo1vc.d. 'l'l~cn they c o u l d  have 
u t i l i z e d  t h ( >  d o t 4  and  mt:thods L o  rml)rovcb w h d L  1s a "s ick"  
sys  tem". 

2 .  ( E n g i n e e r s )  "In t h e  i u t u r e  i t  wuuld bc  good t o  have a l l  
l e c t u r e s  a n d  how t o  do t l c l d  rnt-ttlods or1 v i d e o  t a p e s  f o r  use".  

3 .  (Agronomist)  "Tht, i n ~ r r d i s c i p l  itlilt-y rt!st:arch approach i s  
new. We shou ld  have gone t o  L I I V  t i e l d  t o r  U . A .  a c t i v i t i e s  
e a r l i e r  i n  t h e  coursct. Wlth marc usc? 'o i  v rdeo  t h e  how-to-do 
methods can be  t a u g h t  q u i c k e r  t o  p r o v ~ d c  a n  upda te  t o r  some 
methods". 

4 .  ( E x t e n s i o n )  "This  L S  a  new typt? o t  t r a i n r n g  and o u r  f i r s t  
~ n t r o d u c t i o n .  I t  r e q u i r e s  new a t t i t u d e s .  l 'here i s  a need 
t o r  more advance i n i o r w a t i o n  a n d  o r i e n t a t i o n  b e f o r e  t h e  
p a r t i c i p a n t s  come t o  t h e  t r a i n i n g .  Some o t  t h e  interviews 
w i t h  farn1er.q by e x t e n s i o n  pe r sonne l  were t o o  long. The 
fa rmers  t h e r e f o r e  cannot  g i v e  c o r r e c t  i n f o r n ~ a t i o n !  I'  

5. (Economist)  "Need t o  reduce  t h e  s u r v e y  d a t a  c o l l e c t e c ?  by 
economis t s  and e x t e n s i o n  p e r s o n n e l .  Need more t ime f o r  
c r i t i c a l  a n a l y s i s  o t  d a t a ,  i n t e r p r e c a t i o n ,  and p r e p a r i n g  
r e p o r t s  by t h e  teams. Also  s u g g e s t  more u s e  of  v i d e o  i n  
t e a c h i n g  some methods f o r  cia ta  c o  L I C C  t  ~ U I I ,  a ~ i i i l y s i s  and 
r e p o r t  wri t  ing" .  

6. ( E x t e n s i o n )  "The t!xperierlce of i r r i g a t  ion a n d  a g r i c u l t u r a l  
pe r sonne l  i s  new -1nc1 i t  t a k e s  t ime  t o  I c a r n  how t o  work 
effectively a c r t ) s s  J i e c i p l i n e s  and o r E a n i z a t i o n s .  We a r e  
making a good b tzg~nning" .  

( E n g i n e e r )  "'l'lirs i s  t h e  seconJ  ~ i ~ n c  so~lre o t  us  took t h i s  
c o u r s e  and t h ~ s  t ime i n  t h e  r o l e  of a s s i s t a n t  t r a i n e r s  we 
have l e a r n e d  much more. We a r e  l e a r n i n g  how t h e  
i n t e r d i s c i p l i n a r y  approaches  work. The team approach  t o  
d a t a  c o l l e c t i o n  and a n a l y s i s  i s  u s e f u l .  We a r e  t r y i n g  t o  
c r e a t e  a  m a r r i a g e  between a g r i c u l t u r a l  depar tment  and 
i r r i g a t i o n  depar tment  s t a f f .  'l 'hrs i s  l i k e  c r e a t i n g  a  s h a r p  
two-sided sword t o  make i r r i g a t i o n  sys tems  b e t t e r " .  

8. ( E n g i n e e r )  " I  e x p e c t  now t o  g r t  more c f t i c i e n c y  frum my 
s t a f f .  1  a l s o  p lan  t o  u s e  o t h e r  d r s c i p l i ~ ~ c l v  and t o  
c o o r d i n a t e  t h e i r  f i e l d  a c t i v i t i e s .  I t  w i l l  t a k e  t ime  t o  g e t  
c o o p e r a t  ion" .  

"In t h c  cornm,~nd a r e a  drvc? l o p ~ ~ ~ e r i t  program we need t h e  
teem appru ;~ch  t o  idcnt  i t y ;111d so l  vc:  rot) 11 .1n t i .  A l ~ o  need 
teams t o r  l l l t e r ~ l i ~ l  ~ I O I I I  t o t  111): o!  Y ~ S I O I I I N  011d p r o j ~ c t ~  a8  
we1 1 3s  f o r  cavalunt i o t ~ .  I 1  w t -  i ~ s c :  L l ~ t !  [iianl approach we w i l l  

11eed govthrnmt!nt ; ipproval  a n d  Irlurkv s t a t  l ". 



9. ( ~ g r o n o m i s t )  "We should have had some o t  t h e  tarmerv trom 
t h e  wetercouraee  i n v i t e d  t o  a s p e c i a l  t e a  o r  meal a s  we d i d  
government o f f i c i a l s .  We would be a b l e  t o  show them our  
a p p r e c i a t i o n  and r e p o r t  t o  them t h e  t i n d i n g s .  We need t o  
work more a t  i n t e g r a t i n g  t h e  team members". 

10. (Agronomist) "There i s  a  need t o  s e l e c t  t h e  teams from t h e  
f i e l d  programs where they w i l l  r e t u r n  f o r  follow-up work. 
Many people  involved i n  t h i s  demons t ra t ion  workshop w i l l  not  
go back and use  t h e  t r a i n i n g .  We need t o  work hard t o  g e t  
t h e  necessa ry  commitment from government t o  a l l o w  u s  t o  use 
our  new s k i l l s  i n  a p r o j e c t " ,  

11. ( ~ n g i n e e r )  "Agreed, we muclt f i n d  ways t o  t r a i n  t h e  s e n i o r  
of  t i c e r e .  Could t h i s  be done I n  uhor t  2-3 day workshops? 
Thie i s  why we need t o  have l o c a l  l e a d e r s  and government 
l e a d e r s  cuma obre rve  t h r  t r a i n i n g ,  r e  ni!ed t o  g c t  them t o  
make a p p r o p r i a t e  d e c i s i o n s " .  

12 .  (Agronomist) "We need t o  use vidco  more i n  t h e  t r a i n i n g .  
For example, how-to-do methods and how-t o-do d a t a  
management, a n a l y s i s ,  e y n t h e s i ~  a n d  r e p o r t s  should  be  on 
video". 

13. ( A g r o n o m i ~ t )  "Thie 1s t h e  b e s t  t r a l n l n g  program 1 have  e v e r  
a t t e n d e d .  The program itae1.f 1s  a good example of 
menagement". 

14. (Ex tens ion)  "Thie was my second o p p o r t u n i t y  and I have 
l ea rned  much which w i l l  brnef i t  I I I ~  a s  n t r a i n e r " .  

These comments by p a r t i c l p a n t ~  conc ludc t h c b  v a r l  ous approactic~s 
used f o r  e v a l u a t i o n  by  tlre pa r t  i c   pant s  t h ~ a l s e  l v c s .  These t i r l d l n g ~  
were s t u d i e d  by t h e  hve t  country  trainers ~ o d  c o o r d i n a t o r s  w ~ t h  t h e  
e x p a t r i a t e  t r a i n i n g  team. This  group spen t  a t u l l  day discusbir lg  t!lc 
s t r e n g t h s  and weaknesses of t h e  t r a i n i n g  progratn. Lessons l ea rned  
were used t o  improve t h e  d l a g n o s t l c  a n a l y b i s  course .  For example, 
be fore  t h e  nex t  t r a i n i n g  program scheduled i o r  S r l  L a n k a ,  t r n l n ~ n g  
manuals, v ideo  t a p e s ,  and o t h e r  mi i t e r ln l s  v l l l  be r e v l b r d .  Other 
changes i n c l u d e  t h e  use of more p r e - t r a l n l n g  orLentatLon and some i~ew 
t d e a s  about how t o  b e 8 ~ n  t o  reach high l e v e l  o i t ~ c i a l s  w l t h  t h e  
importance o f  t r a i r l ~ l l g  thoat- i n d i v l d u a l e  who w i  11 r e t u r n  t o  pertorm 
these  new e k i l l s .  

Many groups of p a r t i c i p a n t s  have c o n t r i b u t e a  t o  h e l p i n g  t r a r n e r s  
t o  d e f i n e  and r e f i n e  t h i s  d i a g n o s t i c  a n a l y s i s  mode of t r a i n i n g  s i n c e  
1979 .  



Table 1. ~articipante' Self-Evaluation at Midpoint in Professional 
Development Workshop and at Completion. 

SCALE OF ACCOMPLISHMENT* 
(Percentage Reporting) 

EVALUATION POINTS 
VERY GOOD FAIR POOR NO 

RESPONSE 

A. Job Perforga-nce E,ngineere(n-8) 

1. Installation of Plumes 62.5 37.5 - 0.0 - - - - -  
50.0 37.5 12.5 

2. Reading Flumes 

3. Checking Flumes 

4. Evaluation of Ditch Losses 37.5 25.0 0.0 - 37.5 - - - -- 
12.3 37.5 12.5 37.5 

a. Correct Location 

b. Correct Length of Time 37.5 37.5 12.5 --- 12.5 - 
25.0 62.5 0.0 12.5 

5. Estimates of Irrigation 
Efficiency 

a. Pield Area 

b. Average Flow Rate 

c. Average Estimated 
Deficiencies 0.0 62.5 25.0 --- * 12.5 - 

2 . 5  37.5 25.0 12.5 

d. Channel Elevation Control 25.0 62.5 12.5 
25.0 37.5 25.0 

e. Field Levelness 

*Very good mtins very adequate; good meana sdmewhat adequate, poor 
mean6 "need much more experience"; and poor means "still very weak. 
The percentages are shown ae final to indicate the change in 

before 

perceived progress. 



SCALE OF ACCOMPLISHMENT 
(Percentage Reporting) 

-- 
EVALUATlON P O l N T S  VERY GOOD PAIR POOR NO 

GOOD RESPONSE 

B. Job Performance Agronomists(n=3) 

1. Reading Flume-!s 

2. Estimation of Crop Stiintl:; 100.0 0 . 0  - -- 
50.0  5 0 . 0  

3. Fotential Yield 

4. Soil Moisture D e t i c l t  1OO.U 0 . 0  --- --- 
0 . 0 1 0 0 . 0 

5. Plnrlt Nutri(.nt Status 100.0 0 .0  -- 
33.3 67.7 

6. Soil Salinity 

7. Soil Texture Al~alysis 100.0 0.0 -- 
7 3 . 3  67.7 

C. Job Performance Engineers 6 
~ ~ r o n o m i s t s  (n=ll) 
1. Detailed Irrigation Evaluat~ons 

2. Advance and  Koc~t~s~iorr 2 7 . 3  54.5 9.1 -- - 9.1 - 
1 8 . 2  '36.4 18 .2  29.3 

4 .  U n d e r s t a n d ~ ~ r ~  Kesu l c s 9.1 63.6 9.1 - -- -- 18.2 
0 . 0  4 5 . 5  1 8 . 2  3 6 . 4  

D. Job Performance E x t e n h l ~  
Personnel (n=3) -- 
1. Observatio~~s a u d  Documenca- 

tion of Farmcr Behavior () 1 00 0 0 0 -- - -- --- - - 
0 h 7 3 3  0 0 



Table  1.  (Continued) 

SCALE OF ACCOMPLISHMENT 
( P e r c e n t a g e  R e p o r t i n g )  

EVALUA'l I O I N  POlN'l'S V E K Y  GOOD FA LK POOH NO 
GC)OD RESPONSE 

E.  Job  Performance Economists  d 
E x t e n s i o n  Personne l  (n-5) 

1. Design o f  Data Schedu les  - 80 - 20 - 0 - 0  - 0  
20 60 2 0  0 0  

2.  Care i n  I n t e r v i e w i n g  - 8 0  - 2 0  - 0  - 0 - 0  
6 0  4 0  0  0  0 

F. Job Performarrce A 1  1 '1'rainec.s 
(nm16) 

1. Accuracy of Uata 

2. Approach t o  Farmers 

3 .  Data C o l l e c t i o n  

4. Problem S o l v i n g  i n  h e l d  - 3 7 5 0 0 0 - - 13 - 
3 1 'j 1 1 2  0  2 5 

5. Care i n  Data Kecordlng n ~ l d  
Prvmptness 

6. W r i t i n g  Data Legibly  - (' 9 ..- 1 - 0 - (I - 0 
3 1 14 4  6 0 12 

7. Organizes  Work Da i ly  - 5 6 - 3 1  - 0 - 0 - 13 
3 7 3 7 0  0 2 5  

8. Data Reduct ion 3 7 - 5 6 - 
3 7 3 7 

9. Data Management 

10. Report P r e p a r a t i o n  - 1 2  - 6 Y - 0 - 0  - 19 
25 414 1 2  0  19 

11. Q u a l i t y  of  Report  
P r e s e n t a t  i o ~ i  



Table 1. (continued) 

SCALE OF AC:COMPLlSHMENT 
(Percentage Reporting) 

EVALUATION POINTS 
VERY GOOD FAIR POOH NO 
GOOD RESPONSE 

11. Quality of Report Presenta- - 6 - 7 5 6 0 - 12 - 
t ion 19 31 25 0 25 

12. Interviewing Techniques 

13. Farmer Credibility 

14. Working Overtime to Yrnivh 2 - 19 25 - 0 - 19 
a Job 19 19 0 6 56 

15. Makes Special Notee in Field 19 - - 3 1 6 0 44 - - - 
Books about Queatione(lssuce) 13 3 7 13 6 31 

16. Obeervations of Farmer l3 - 3 1 - 13 0 44 - - 
Behavior 6 5 0 6 6 31 

17. Speed in Work 

18. Arrives at Location on Time - 44 13 - 0 0 44 - - - 
to Set Up Instruments 3 1 2 5 13 0 31 

F. Relqtiopships with Team Member8 

1. Shoving Work/Helpfulnees - 6 2 - :j 1 0 0 - - 6 - 
3 7 3 1 13 0 19 

2. Cooperation with Others 

3. Participation in Decieios~ - 50 44 - 0 - 0 - 6 
Making 3 7 3 7 6 0 19 

4. Showing of Leadarship - 56 - 3 1 - 6 - 0 - h 
4 4 3 1 0 0 25 

5. Fol1owe Leader'e Xnstruc- - 6 2  - 19 - 0 - 0 - 19 
t ions 6 2 19 0 0 19 

6. Solving Team Problems - SO - 44 0 0 - - 6 - 
50 3 1  0 0 1 Y 



- 208 - 

Table 1. (continued) 

SCALE OF ACCOMPLISHMENT* 
(Percentage Reporting) 

EVALUATION POINTS VERY GOOD FAIR POOR NO 
GOOD RESPONSE 

7. Management of Team Activities 2 31 - 6 - 0 - 13 
when in Team Leader Role 5 6 13 6 0 25 

G. General Attitudes 

1, Extra Work, Long Houre, etc. 5q - 44  - 0 - 0 6 - 
37 4 4  0 0 19 

2. Pride in Work 

3. Modesty about Self and One's 69 - 2 5 - 0 - 0 - 6 
Discipline 3 1 4  4  6 0  14 

4. Frankness and Honesty in - 75  2 - 0 - 0  -- 0 
Relationehipa 56 25 0 0  19 

5. Positive Attitudes about - 56 37 - - 6 0 0  - 
Farmers 37 44  0 0  19 

6. Positive Attitudes about - 37 - 63 - 0 0 - 0 
Field tlardehipa 3 1 44 0  0  25 

7. Openness in Communication - 37 73 - O O -  - 0 
37 31 6 0  2 5  

8. Cooperativeness 

NONE SOME MUCH VERY NO 
RESPONSE 

9. Showing of Difference to - 69 2 - O 0 -  - 0 
Trainers 37 44 0  0  19 

*Very good means "very adequate"; good meane "somewhat adequate", 
poor meane "need much more experience"; and poor means "still very 
weak". 
The percentages are shown as final to indicate the change in 

before 
perceived progress. 



T a b l e  2 :  p a r t i c i p a n t s 1  Vlews o f  Kelevance  o t  D i a g n o s t i c  A n a l y s i s  
T r a l n l n g  f o r  V a r l o u s  Water Management P e r s o n n e l  
(Workshop a t  C l l i  t t o r g a r h ,  R a j a s t h a n ,  J a n u a r y  19 - 
Februa ry  2 0 ,  1982) 

"Would you Rccoln~ncnd D i a g n o s t i c  A ~ ~ a l y s l s  l y p e s  o f  
7 " P r o f e s s i c ~ ~ l a l  Dc:vclopmen t t o r  . . . . . . . . 

(Numbcr 01 P a r t  ~ . c i p a n t s  Repor t  i n #  I S  2 9 )  

Type Pe r sonne  1  Yc s Pcrhaps  No Don' t  Know No Response  - 
!'t>rcen ~ ~ r g e s  

1. CAD F i e l d  S t a t 1  8 0 7 ( 1  3 . 5  3.5 

2 .  A l l  I r r i g n t  I o n  
Dept . P c ~ r s ~ ~ i 1 : 1 ( ~ 1  7 6 I 4 7 0 

3. A l l  N e w  L n g .  
G r a d u a t e s  
E n t e r i n g  
1 r r i g . D e p t s .  h U 2 4 

4 .  E x t e n s i o n  S:af f 
i n v o l v e d  i n  ( ; A D  
Programs 7 9 14 

5 .  Agronomis t s 
i n v o l v e d  i n  C A I )  
Progranis 9 0 7 

6 .  E c o ~ ~ o m i s t u  

i n v o l v c d  Ln C A D  
Programs 7 0 2 1  I) 7 . 5  

7. O i f l c t ? r s  w i t 1 1  
s i m i l a r  P o s ~ t  ious 
t o  y o u r s  6 3 '3 . 5 7 3 . 5 



T a b l e  3 :  F i n a l  O v e r a l l  E v a l u a t i o n  of t l ~ c  D i a g n o s t i c  A n a l y s i s  
Workshop by P a r t i c i p a n t s ,  A s s i s t a n t  ' l ' ~ i l l [ l f : r 8 ,  a n d  
T r a i n e r s  ( N ~ 2 9 ) .  
( J a n u a r y  18 - F e b r u a r y  2 0 ,  1 9 8 2 ,  C h i t t o r g a r h ,  K a j a s t h a n ,  
I n d i a )  

P v r c e n t a g e  R e p o r t  i n g  
Very Somewhat Needs Not NO 
Cuod Gtlod Irnprovc~mc~nt A c c e p t a b l e  R e s p o n s e  - 

A .  P h y s i c a l  F a c i l i -  
t i e s  f o r  T r a i n i n g  
Program 
1. C l a s s r o o m s  (19 2 1 14  
2. H o u s i n g  0 9 2 1 I 0 
3. Food a r r a n g e -  

ment 1 7  4 5 3 5 
4 .  ' I ' r a n e p o r t a t i o n  6 6 2 8 7 
5. Lab  e q u i p m e n t  2 4 5 5 14 
B. T r a i n i n g  E q u i p -  
m e n t i s u p p l i e s  
1. C l a s s r o o m  

t e a c h i n g  
equipment 

( b l a c k b o a r d s )  
p r o j e c t o r s  8 3 

2 .  F l e l d  e q u i p m e n t  
( f l u m e s ,  
i n s t r u m e n t s ,  
e t c . )  5 9 

3. T y p i n g /  
d u p l i c a t i o n  7 

4 .  Manuals p r o v i d c d  
a .  Volume I 7 2 
b. Volume 1 1  6 9 

5. Handout8  
p r o v i d e d  2 1 

6. Video  t a p e s  6 6 
C. T r a i n i n g / T e a c h i n g  

Met h o d s  
1. L e c t u r e s  4 8  
2. D i s c u s s i o n s  3 8 
3 .  Team r e p o r t s  2 1  
4. Team p l a n n i n g  2 1  
5. S c h e d u l e  o f  e v e n t s  2 1  
6.  O b j e c t i v e s  o f  

t r a i n e r s  4 5 



Table 3 (Cont)  

Pe rcen tage  Report ing 
Very Somewhat Needs Not No 
Good Good Improvement Acceptable  Response 

7.  O b j e c t i v e e  o f  
t r a i n e e s  3 5 

8. P a r t i c i p a t i o n  
by t r a i n e e s  i n  
d i s c u s s i o n  3 8 

9. Reconnaiseance 
f i e l d  e x e r c i s e  4 5 

10.Detai led  team 
f i e l d  e x e r c i s e s  42 

D. Q u a l i t y  of  
D i s c i p l i n e  T r a i n i n g  
1. On-farm engg. 4 8 
2 .  I r r i g a t i o n  

e n g i n e e r i n g  4  8 
3. Agronomy s o i l -  

p l a n t - w a t e r  48 
4. Economice of  

farm o p e r a t i o n  3 1 
5. Exteneion and 

farmer  i r r i g a t i o n  
behavior  3 5 

E. Q u a l i t y  of  T r a i n i n g  
1. Learning f i e l d  

met hods 48 
2. Focus on under-  

s t a n d i n g  of  o t h e r  
d i s c i p l i n e s  42 

3. Team b u i l d i n g  5 2  
4. L e c t u r e s  4 2  
5. Reconnaieeance 

f i e l d  e x e r .  3 5 
6. D e t a i l e d  f i e l d  

s t u d i e s  3 8 
7.  Developing work 

a c t i v i t i e s  2 8 
8. Developing 

r e p o r t s  1 7  
9. Evening f i l m s  4 2  



Table 3 (Cant) 

Percentage Reporting 
Very Somewhat Need s Not No 
Good Good Improvement Acceptable Responee 

F. Attitudes of 
Trainers 
1. Towards trainees 
2. Towards other 

discipliner 
3. Participation 

of traineer in 
dircureion 

4. Listening to 
views of 
traineer 

5. Compromieer in 
changing training 
format and 
activitier 

6. Underetanding of 
trainees neede 

7. Understanding of 
on-farm water 
management 

8. Ability to 
conmunicate 

9. Flexibility 
10. Intereet in 

subject matter 
G. Relevance of 
Training 
1. To prerent job 
2. To profeerional 

deve lopmeat 
3. To CADA programs 
4. To interests 

and felt necdr 
5. To evaluating 

value of system 
improvements 

6. To understanding 
how the t a m  
system worke 

7. To identify 
priority problems 
ot on-farm system 



'I'sble 3 (Cont) 

Pcrcc t l t ; Igc  l< ( ,pc>r t  l n g  
Ve r~ Somclwha t N ( . ~ t > ( i s  Not No - 

Good Goo t j  lmpruvemcnt A c c e p t a b l e  R e s p o n s e  

8. To u n d e r s t a n d  L I I ~  

f a r m e r ' s  a t t i -  
t u d e s  4 2 5 2 7 

9. To understanding 
f a r m e r ' s  p r o b l e m s  7 2  L 0 14 

10 .To  u n d e r s t a n d  ~ n g  
f i e l d  r c s e a r c l ~  
mettrods 2 1 6 2 1 7  

11.To u n d e r s t a n d i n g  
t i e l d  r e s e a r c t ~  
p r o b l e m s  3 8 4 5  2 4 

12.To f u t u r e  t r a l ~ i l n g  
p r o g r a m s  you n l R y  
d e v e l o p  o r  t a k e  
p a r t  i n  a s  a 
t r a i n e r  4 5  2 4 2 1 



Pilrccn t agc3 He:purt I ng 
Ycs Ptlrhaps N o  U o n ' t  Know No Response  

H. Would you Recommend 
Such T r a i n i n g  f o r :  

1. O t h e r  o f t i c e r s  
w i t h  a s l m i l a r  
p o s i t i o n  as 
y o u r s ?  8 3 3 

2 .  CADA f i e l d  s t a f t ?  8 6 7 
3 .  A l l  I r r i g a t i o n  

Depar tment  
e n g i n e e r s ?  7 h  14 

4 .  A l l  new i r r i g a t i o n  
e n g i n e e r i n g  
g r a d u a t e s ?  5 9 2 4 

5.  E x t e n s i o n  s t a t t  
i n v o l v e d  i n  
CADAs ? 7 9 14 

6 .  Agronomis t s 
work ing  i n  
CADAs? 9 0 7 

7 .  Economis t s  
working  111 

CADAs ? 7 6 2 1 

I. Wou1.d you Recummend 
a  S h o r t  1-4 Day Wurk- 
s h o p  t o r  l 'op Levr 1 
O f t  i c e r s ?  

1. P o l l c y  makers  
( n a t i o n a l  l e v e l )  8 3 14 0 0 3 

2 .  CWC members 7 9 17 0 0 7 
3 .  CADA commiss ione r s  9 3  7 0 0 0 
4 .  S e c r e t a r i e s ,  C h i e f  

E n g i n e e r s  and 
Sup t  . E n g i n e e r s  7 6 1 7  '3 0 0 

5. D i r e c t o r s  o f  
A g r i c u l t u r e  9 3 7 0 0 0 



Table 4: participants' Vrews of the Importance of Short 1-4 Day 
Workshops for Toy Level Officials on Systematic Inter- 
disciplinary Approaches to Diagnose and Improve Farm 
Irrigation Systems. 

"Would You Recommend Short 1-4 Day Workshops tor Top 
Level Ofticralu to Understand Lhe Systematic Approach to 
Understanding How to Diagnose and Improve Farm lrr~gation 
Sye terns?" 

Type of Personnel -- Yes Pe t h ~ p a  - No Don' t Know No Kesponsr 

1. Policy makrra st 
national level 8 3 1 l t  0 0 3.5 

2.  CWC members 7 6 17 0 0 7 
3. CAD commissioners 93 7 0 0 0 
4. Secretaries, Chiei 

Engineers, Supt. 
Engineers - 
Irrigation 7 6 17 3.5 0 3.5 

5 .  Directors of 
Agriculture 9 3 7 0 0 0 



Table 5: participants' and Atataietant Ttainers' lnitial 
Expectation About the Workshop and Their Views o t  the 
Degree to Which They Were Met. 

(percentages) 
.Degree Expectation Met 

Completely Partially Little Not At No 
All Response 

A. Expectations Related 
to Farmere 
1. Knowledge for 

farmers expectation8 
from government 14 

2. How to increaee 
farmer involvement 14 

3. How to comunicate 
with farmer 14 

4. How to identify farmer 
problerne without 
confusing theory 3 6 

5. Understanding more 
about why farmere do 
what they do 18 

8.  Knowledge About 
1. Water management 

practices in USA and 
other countries 5 5 0 

2. Further opportunities 
for workshop and 
training overseas 2 3 3 6 

3. Farm irrigation 
system 2 7 5 9 

4. How diagnostic 
analysie process can 
improve irrigation 
eystems 5 9 

5. The warabandi rotation 
eyetem 4 5 

6. Problems of farm 
irrigation systems 5 0 

7. Causes of poor irri- 
gation and crop 
production 6 4 



( P e r c e n t a g e s )  
Degree ~ x ~ e c t a t i o n  Met 

CompleLely P a r t i a l l y  L i t t l e  Not A t  No 
A l l  Response 

Packages of i r r l -  
g a t l o n  practices 
f o r  f i e l d  adop t lon  3 2 
Ways t o  improve c r o p  
product  ion 2 7 
Water requiremchnts of 
p a r t i c u l a r  c rops  18 
S a l i n i t y  and a l k a l i n i t y  
pr ob 1 ems 1 4  
Why USAID and CSU 
conducts  works hops 
l i k e  c h i s  4 5  
How Gambhiri i r r l -  
g a t i o n  p r o j e c t  and 
s i m i l a r  p r o j e c t s  can 
be made t o  o p e r a t e  
b e t t e r  4 1 
Key c o n s t r a l n c s  o l  
t h e  Gambhlri p r o j e c t  5 9  
How I c a n  c o ~ ~ t  lnucl 

t o  i n c r e a s e  my know- 
ledge about w;) t t  L 

management 4 ') 5 0 

C.  S k i l l s  Rela ted t c )  

1. How t o  (lo d i a g r ~ o s t  L C  
a n a l y s i s  5 0 4 0 

2. How t o  comnlilnlcatcl 
f i n d i n g s  of D . A .  
t o  i a r n ~ e r s  3 2 6 8 

3. How t o  work on ~ n t r r -  
d i s c i p l i n a r y  teams 6 4 3 6  

4. How t o  improve nly own 
prof esv iona  1  and  
discipline s k l l l s  5 0 4 5 

5. How t o  a n a l y z e  
d a t a  b e t t e r  4 1 5 0 

'6. How t o  s y n t h e s ~ z e  
d 3 t 0  nnd prt.pnrth 
repor1.s i f~ 5 / I  

BEST AVAILABLE COPY 



Tab le  5 (Cont .  

( p e r c e n t a g e s )  
Degree E x p e c t a t i o n  Met 

Comple te ly  P a r t i a l l y  L i t t l e  Not A t  No 
A l l  Response  

7. How t o  i n c r e a s e  my 
own p r o f e s s i o n a l  
e x p e r t  i e e  14  7 7 9 0 0 

8. How t o  h e l p  o t h e r s  
a d o p t  and  u s e  D.A. 
methods t o  improve 
aye  tern 1 8  7 3 Y 0 0 

Ye a No Undecided 
D. S p e c i f i c  Q u e s t i o n s  

1. Has t h i s - w o r k s h o p  o v e r a l l  
been  u s e f u l  t o  you 
a .  P e r s o n a l l y  100  0 
b. P r o f e s s i o n a l l y  9 5 5 

2. Would you l i k e  t o  p a r t i -  
c i p a t e  i n  f u r t h e r  s u c h  
workshops i f  t h e y  a r e  
a v a i l a b l e  and  f o c u s  o n :  
a .  Water  u s e  p r a c t i c e s  86  9 
b. Lmplementing o f  

development p r o j e c t s  86  9 
c .  Design and 

cone t r u c  t i o n  o f  on-  
fa rm e t r u c t u r e b  5 5 3 2 

d.  M o n i t o r i n g  and 
e v a l u a t i o n  methods 
f o r  i r r i g a t i o n  
sys t ems  9 1  Y 

2. P r i n c i p l e s  and methods 
o f  f a r m e r  invo lvemen t  
i n  improvement p r o j e c t  8 2 1 4  



Annex XVIII 

JUSTIFICATION FOR TAHIL NADU CONSORTIUM FOR 
IRRIGATION MANAGEMENT TRAINING AND ACTION USEARCH 

The i n c l u e i o n  of Tamil Nadu i n  t h i s  p r o j e c t  i e  based on a  
p a r t i c u l a r  r a t i o n a l e .  F i r s t ,  i n  Tamil Nadu t h e  p e r  c a p i t a  wa te r  
r e r o u r c e  i r  on ly  0.17 h e c t a r e  mete r s  a 8  compared t o  t h e  a l l  I n d i a  
averape of 0.40 h e c t a r e  mete r r .  There i r  t h e  r e a l i z a t i o n  t h a t  t h e s e  
s c a r c e  wa te r  r e r o u r c e r  murt be managed more e f f e c t i v e l y .  Second, 
u t i l i z a t i o n  of more than  92 percen t  o f  a l l  t h e  a v a i l a b l e  e u r f a c e  
wa te r  r e r o u r c e  and about  70 percen t  of groundwater r e r o u r c e e  i n  t h e  
S t a t e  ha8 been developed. Thie i r  why o l d e r  c a n a l  eyetems such a s  
t h e  P e r i y a r  ry r temr  i n  Tamil Nadu and many t a n k s  which cover  a  t h i r d  
of t h e  c u r r e n t  n e t  i r r i g a t e d  a r e a  a r e  nov being modernized. Given 
t h e  f a c t  t h a t  improved i r r i g a t i o n  management r a t h e r  than  c o n s t r u c t i o n  
of  new rystemr i r  t h e  number one p r i o r i t y ,  t h e r e  i r  much o p p o r t u n i t y  
t o  i n t r o d u c e  improved In programr. I h e  p o s i t i o n  of  Tamil Nadu i n  
terme of  development of p o t e n t i a l  i r  a  f o r e r u n n e r  of where o t h e r  
S t a t e r  w i l l  be i n  a  few y e a r r .  A s  a t t e n t i o n  i s  now focused on In, 
t h e r e  i e  a  good o p p o r t u n i t y  t o  innova te  and deve lop  new approaches  
which can have t r a n s f e r  va lue  t o  o t h e r  S t a t e s .  

Th i rd ,  t h e  o f f i c i a l s  of t h e  I r r i g a t i o n  Department have r e q u e s t e d  
t h a t  a  consor t ium be developed u s i n g  t h e  r e s o u r c e s  and s e r v i c e s  of  
Anna U n i v e r r i t y  and t h e  I n d i a n  I n s t i t u t e  of Management Bangalore t o  
c r e a t e  a  t r a i n i n g  and a c t i o n  r e s e a r c h  program. Thie consor t ium under 
t h e  l e a d e r e h i p  of t h e  PWD ( I r r i g a t i o n )  Department i s  a unique 
innova t ion  which b r i n g r  t o  bear  t h e  r e s o u r c e s  and s t r e n g t h s  of 
s e v e r a l  o r g a n i z a t i o n s  t o  deve lop  and main ta in  a n  i n t e r d i s c i p l i n a r y  
IHT program. Thie aproach w i l l  be c a r e f u l l y  s t u d i e d  i n  o r d e r  t o  
d i s c o v e r  l e s s o n s  which may be v a l u a b l e  f o r  o t h e r  S t a t e s  In  the  
f u t u r e .  Though t h e  Tamil Nadu A g r i c u l t u r a l  U n i v e r s i t y  w i l l  not  
o f f i c i a l l y  be a member of t h i r  coneortiurn,  i n i t i a l l y  w i t h  iunds  trom 
SIDA f o r  a  pos t -g radua te  o p t i o n  i n  IWH they w i l l  be a b l e  t o  provide 
t r a i n e d  a g r i c u l t u r a l  e x p e r t i e e .  I t  is  hoped t h a t  i n  t h e  t u t u r e  t h i s  
o r g a n i z a t i o n  w i l l  a l e o  become a  p a r t  of t h e  Tamil Nadu coneortiurn t o r  
IMT . 

The c r i t e r i a  t h e  consor t ium h a s  adopted t o  gu ide  t h e  IMT program 
a r e :  

1. "Improved wate r  c o n t r o l  and r e l i a b i l i t y  of s u p p l i e s  t o  t h e  
farm l e v e l .  



2. "Improved equity of water distribution among all classes of 
farmerr at different location8 on command sytems. 

3. "Improved productivity of water in terms of units of land 
and water. 

4. "Improved conservation and maintenance of soil and water 
resources over time. 

5. "Increased participation of farmers in planning, operation 
and maintenance of farm irrigation eyetems, utilizing their local 
knowledge and labor inputr. 

6. "Improved coat effectivenese of investments in system 
improvementr." (Tamil Nadu Proposal, Jan. 1983, pp.8-9) 

They have agreed that a system team approach linking water 
source, supply, application, use and removal will be used to achieve 
their objectives. A rolid focus on the neede of farmers will be used 
to gain their participation in design, implementation, operation and 
maintenance of the ryrtem below the outlet. Also demonstration areas 
will be developed to spread new technologiee. There is agreement 
that irrigation and agricultural department8 will work closely in 
evolving roler and rerponribilitier to achieve better coordination 
and integration of timely inputr and services to end usere. Training 
program8 of reveral typer for officiale, operational etaff, seminars, 
eymposia and field days will be used to develop IMT understanding and 
ekills for profeseionale and fanners. 

( ~ a m i l  Nadu Proposal, Jan. 1983, pp. 10-11) 



Annex X I X  

LINKAGES BETWEEN THE PROPOSED 1NTERNATIONAL IRRIGATION 
MANAGEMENT INSTITUTE A N D  THE PROPOSED IRRIGATION 

WA'I'EK MANAGEMENT TRAINING A N D  SPECIAL 
SI'UDIES PROJECT OF U .  S.A. 1. D. 

The c o n c e p t  o f  t h e  I n t e r n a t i o n a l  I r r i g a t i o n  Management l n s t i t u t e  
( I I M I )  had been  unde r  d i s c u s s i o n  d u r i n g  t h e  l a s t  tew y e a r s .  A t  t h e  
l a s t  m e e t i n g  h e l d  i n  Washington  on  November 4 and 5 ,  1982,  some 
ag reemen t  i n  r e g a r d  t o  t h e  f u n d i n g  o f  t h e  I n s t i t u t e  a s  w e l l  a s  
imp lemen t ing  agency  was a r r i v e d  a t .  C u r r e n t l y  i t  a p p e a r s  t h a t  t h e  
IIMI w i l l  most  l i k e l y  be h e a d q u a r t e r e d  i n  S r i  Lanka w i t h  b r a n c h  
o f f i c e s  i n  o t h e r  c o u n t r i e s ,  i n c l u d i n g  I n d i a .  

USAID h a s  a l r e a d y  proposed  a n  I r r i g a t i o n  Management and  T r a i n i n g  
P r o j e c t  i n  I n d i a  w i t h  t h e  s o l e  aim o f  s t r e n g t h e n i n g  i n s t i t u t i o n s  and 
d e v e l o p i n g  human c a p i t a l  f o r  I n d i a ' s  c a p a b i l i t y  t o  d e s i g n ,  imp lemen t ,  
and  o p e r a t e  more e f f e c t i v e  i r r i g a t i o n  s y s t e m s .  I t  i s  t h e r e f o r e  
n e c e s s a r y  t o  examine b o t h  t h e  p r o j e c t s  t o  d e t e r m i n e  w h e t h e r  t h e r e  i s  
any  o v e r l a p  i n  t h e i r  s c o p e  and f u n c t i o n s  and i f  n o t ,  how t h e y  
complement e a c h  o t h e r  i n  t h e i r  working .  

The I n t e r n a t i o n a l  I r r i g a t i o n  Management I n s t i t u t e ,  a s  p r o p o s e d ,  
will have a  s m a l l  r e s i d e n t  s t a f f  o f  e x p e r t s  who w i l l  p r i m a r i l y  t o c u s  
on  d e v e l o p i n g  r e s e a r c h  m e t h o d o l o g i e s  i n  s o l v ~ o g  rna j o r  problems i n  
i r r i g a t i o n  s y s t e m s ,  on e v o l v i n g  unproved  t e c h n o l o g y  i n  t h e  f i e l d  o f  
i r r i g a t i o n  and u g r i c u l t u r e ,  on i n t r o d u c t i o n  of new m e t h o d o l o g i e s  i n  
t r a i n i n g  and who w i l l  h e l p  i n  t h e  t e c h n o l o g y  ~ r e n s f e r  by c r e a t i n g  a n  
i n t e r n a t i o n a l  ne twork .  To p r o p a g a t e  their r e s e a r c h  f i n d i n g s ,  e t c . ,  
r e g u l a r  s e m i n a r s  and s h o r t  workshops  w o t ~ l d  be hthl.d t o  which 
p r o f e s s i o n a l s  from v a r i o u s  c o u n t r i e e  would be i n v i t e d .  Most o f  t h e  
s t a f f  o f  t h e  I n t e r n a t i o n a l  C e n t e r  w i l l  be work ing  o u t s i d e  t h e  c o u n t r y  
and t h e  r e s i d e n t  s t a f f  w i l l  h ave  n e t w o r k ~ u g  :ind t e c h n o l o g y  t r a n s f e r  
r e s p o n s i b i l i t i e s  a s  w e l l  a s  i nvo lvemen t  i n  l i m ~ t e d  f i e l d  s t u d i e s  t o  
p e r f e c t  f i e l d  m e t h o d o l o g i e s  and p r o c e d u r e s .  

The I r r i g a t i o n  Management and T r a i n i n g  (IMT) P r o j e c t  w i l l  
p r i m a r i l y  f o c u s  on t r a i n i n g  o p e r a t i n g  p e r s o n n e l  i n  a g r i c u l t u r a l  and  
i r r i g a t i o n  d e p a r t m e n t s  i n  l n d i a  f o r  improved j o b  pe r fo rmance .  The 
p r o j e c t  w i l l  a l s o  c o n d u c t  s y s t e m  s t u d i e s  on  l i v e  s y s t e m s  i n  s e v e r a l  
S t a t e s  u t i l i z i n g  d i a g n o s t i c  a n a l y s i s  and o t h e r  team m e t h o d o l o g i e s .  

USAID i s  a t  p r e s e n t  a s s i s t i n g  tc GO1 i n  i r r i g a t i o n  p r o j e c t s  i n  
G u j a r a t ,  R a j a s t h a n ,  Maharasl . l t rn,  and i s  l i k e l y  t o  he1.p i n  Madhya 
P r a d e s h ,  Himachal P r a d e s h ,  e t c .  The d e s i g n ,  i m p l e m e n t a t i o n  and 
o p e r a t i o n  o f  t h e  p r o j e c t s  i n  t h e s e  S t a t e s  r e q u i r e  new a p p r o a c h e s  a n d  
t e c h n o l o g i e s  which L l t  t h e  p a r t i c ~ ~ l n r  p h y s i c a  1  and c u l t u r a l  c o n d i t i o n s  
o f  e a c h  S t a t e .  I r a d i t i o n a l  d e s i g n  mode ls  c a n n u t  be used  w i t h o u t  
f i n d i n g  o u t  t h e  appropriate f i e l d  t e c h n r > l o g i e s .  'l'llc s o l u t i o n s  t o  e a c h  

problem w i l l  have  to be l o c a t i o n  nnd c u l t u r a l  s p e c i f i c .  With e a c h  
s o l u t i o n  a p p l i e d ,  one must  a s k  i s  i t  t e c h n i c a l l y  c o r r e c t  f o r  t h i s  
s i t u a t i o n ,  e c o n o m i c a l l y  v i a b l e  f o r  t h i s  sys t e lu ,  s o c i a l l y  a c c e p t a b l e  t o  



the clients, politically teasible in relationship to land-water 
rights, water rates, irrigation codes, etc. and administratively 
implementable. Thiu calls for evolving custom-fit solutions towards 
which training in irrigation management under the IMT Project in being 
oriented. 

Each of the State irrigation projects in which USAlD is 
participating with GO1 will be linked to the Mission's Water 
Management Training and Special Action Studies Project. The 
individual sub-projects within the States can be used as the sites to 
carry out the special studies and training. Many of the Indian 
professionale who have been trained earlier under this project will be 
used in the State sub-projects and the tindings of the special studies 
will teed back into sub-project design and implementation. 

To summarize, the individual State sub-projects will serve as the 
training and proving ground8 for the IMT Project. They will receive 
inputs from and provide lessons learned to the IM'I' Project which will 
in turn provide feedback to the Internatiollal Center. The 
International Center would provide international information 
dissemination and provide inpouts to the IMT and other projects 
throughout India. The USAID Mission program in irrigated agricultural 
development which is integrated with the IMT Project will greatly 
benefit from and also contribute to the International Center. 

The figure below indicates some of the possible linkages. The 
figure also shows the relationship between the USAID Mission's program 
and the central funded Water Management Synrhsis I1 Project. These 
projects will provide inputs to the irrigation development ln India in 
the form of technical assistance and support to the training, special 
studies, and technology transfer activities. 
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Annex XX 

ACT lUN RESEARCll STUDIES 

Introduction 

The concept of field action research in Irrigation Water 
Management arises because most of the unsolved problems in irrigation 
are "systematic" ones, i.e., they are related to the interaction of 
the various components themselves. Component research on controlled 
experimental plots has been and will continue to be the backbone of 
applied agricultural research and ia not to be undervalued; however, 
because of the interactive influences of various aspects and features 
of systems, research on eyetems components in isolation has often led 
to wrong conclusions. Systems research begins with identifying 
Systems goals and objectives. The objective of an irrigation system 
is increased agricultural product-ivity. Thus the system concept must 
include the farm and farmers and their practices and needs as well as 
the hydraulic worke. The term "field action research" encompasses 
the implementation of corrective actio~ls as well as their 
identification. Action research on IWh must be Interdisciplinary 
because engineering, agronomic, economic and human behavior are a11 
involved. 

Equally important to production of new knowledge is the 
opportunity for development of new professional skills through 
training. This happens through the interdisciplinary diagnostic 
experience provided to mid-level personnel assigned to action 
research study teams and to batches of junior level in-service 
trainees detailed for training to action research study sites. 
Action research (diagnostic analysis) training on live systems is the 
most important cornpoilent of responsive professior~al training in 
Irrigation Water Management. 

Action studies can involve a small or on entire Large system or 
part of a large system sue-h as a minor, a d~strihutory or a branch 
canal. Major activities are: 

a. Diagnostic analysis, prioritization of key constraints and 
the choice of interventions; 

b. Benchmark surveys; 
c. Implementation of priority intervention; 
d. Monitoring and evaluation of interventions; 
e. Identifying lessons learned; 
f. Extending the learning to others as well iis other systems, 

(tecl~nology transfer 1 ; 
g. Utilizing tlie findings of the studies for Improvement of 

existing systems. 



2. Problems of Irrigation Systems 

The principal problems of irrigation systems have been 
summarized as: 

a. Main systems in many cases are not capable ot carrying the 
requisite quantity of water; 

b. The system of water delivery from main systems to farms is 
neither adequate nor timely; 

c. Water deliveries are inequitable since .tail-enders and often 
the smaller farmers do not receive their share d f  water; 

d. On-farm land preparation is faulty ceusing wastage of water 
and inhibited plant growth; 

e. Farmers are not properly informed on techniques ot 
agricultural production using irrigation and production inputs, 
markets and incentives are deficient or missing; 

f. In some systems, rising water tables are causing water 
logging and salinity. 

The current deficiencies of irrigation systems identified by a 
panel of Indian irrigation experts are grouped under System Design, 
Farming Systems, System Operation and Institutional Arrangement.l/ - 

a. System Design 

Physical deficiencies of the main system include: 

- improper design of canal eystem; 
- insufficient control structures and measuring devices; 
- absence of canal linrng and automation (to the extent 

practiciable and if properly phased); 
- poor communications (roads and telecommunications); - inadequate or poorly maintained drains. 

The on-farm system needs: 

- measuring devices and better outlet structures from the main 
system; - better field channels downstream of the outlet s tructures; 

- better division boxes serving individual farmers or small 
groups of farmers; - better land preparation (land shaping and land levelling). 

In many (but not all) cases, physical improvements In the 
main system must either precede or at least be concurrent with 
improvements in on-farm water delivery systems so that the latter can 
function effectively. 



b. Farming Systems 

Irrigation water is only one production input. Other 
factors - labor, farm roads, fertilizer, pesticides, credit, 
marketing, prices - influence farmers' practices and the productivity 
of irrigated agriculture. With inadequate, unreliable and untimely 
water supplies and with water logging or saline conditions, farmers 
have very little incentive for on-farm developing water user 
organizations or for the adoption of high-yielding crops and 
varieties and the use of fertilizer and improved irrigation practices. 

c. System Operation 

Operational deficienceis on main flystems include: 

- inability to carry the required discharge either due to 
inadequate design or faulty maintenance; 

- water wastage due to seepage and poor maintenance of canal 
banks ; 

- slow or non-existent responses to rainfall; - distribution according to rule of thumb without any 
attention to crop-water requirements; 

- inadequate phasing and zoning of cropping patterns and 
sowing time; 

- lack of monitoring facilities and procedures to enable 
managers to know how their systems are periorming; 

- poor maintenance; 
- unwillingness or Inability to deliver water to outlets in 

predetermined quantities and at predetermined times; - lack ot two-way communication with farmers; 
- lack of coordination with the agricultural department. 

Operational deficiencies at the on-farm level include: 

- poor or no control over flows in the tield channels; 
- poorly organized distribution systems; 
- lack of maintenance of field channels and drains; 
- lack ot synchronization and phasing of crops to suit water 

availability; 
- wastage of water due to lack of night irrigation and other 

factors. 

d. Institutional Arrangements 

There is no adequate coordination i~nd underetanding between 
the Departments of Irrigation, (usually controlling the distribution 
of water on main systems) and the Department o t  Agriculture (who are 
engaged at the on-farm level). 1.rr~gation engineers do not have much 
experience in operation of the systems below the outlet and in 
agronomic practices. At thc on-farm level, farmers' organizations 



often do not exlst or are weak. Communicatiohs are poor between 
farmers' groups and the irrigation management staff who control water 
distribution on the main system. A cadre ok water distribution 
specialists to distribute the water from the outlet to the farmere is 
non-existent . 

Removal of the deficiencies indicated above involves a 
multiplicity of current efforts. A number of steps have been and are 
being taken by the Minietries of Irrigation and Agriculture at the 
Center and the corresponding departments in the state. These 
efforts, although in the right direction, are inadequate and need 
much strengthening and speeding up. Also these efforts are not 
sufficiently coordinated at a national level for many large systems. 
As to farming systems and agricultural inputs and practices, 
substantial advance has been made by the Ministry of Agriculture and 
the ICAR. A major on-going effort ha8 been the establishment in 1974 
of CADAs. Although they have done useful work in the irrigation 
systems where they have been Lunctioning, the CADAs hove had only 
limited success, partly because of institutional weaknesses and 
because adequate attention has not been given to development of 
appropriate farming syeten~s. Likewise not much has been done so far 
for effective participation by the farmers in the management of 
larger systems. 

3 .  Description of Action Research Process 

While the contributions of conventional disciplinary 
agricultural research in irrigation are tremendous, they are only 
part of the story in the field of irrigation water management which 
is by nature multi-disciplinary. What is needed is research which 
includes the whole system: its physical, agricultural, institutional 
and operational dimension together with the systems environment and 
linkages among these. This approach will illuminate significant gaps 
in knowledge and understanding which can lead to improvements in 
management performance. Narrow disciplinary perspectives and the 
omission of the concerns of any major discipline or group or 
disciplines (especially engineering, hydrology, soil science, 
agricultural economics, sociology and management) can generate 
misleading diagnosis and ineffective prescriptions. Analysis and 
activities to improve irrigation management must thereafter be rooted 
in the realities of real systems. 

The objectives of action research studies are increased 
productivity and more efficient use of irrigation water. Studies 
purposes include: 

a .  Devising new procedures and rnstitutional arrangements which 
are tested and modified (under closely monitored but replicable 
conditions) with a view to identifying those most likely to succeed 
in similar environments. 



b. Providing visible and convincing demonstrations for farmers, 
politicians and administrators of the precise benefits and the 
administrative and financial costs of interventions. 

c. Providing field-oriented training to officials and staff 
charged with responsibility for extending lessons from the 
experimental area elsewhere and 

d. Advancing general understanding about certain key issues in 
irrigation management by testing important questions about which 
present knowledge is limited i.e., how irrigat~on water may be more 
equitably dietrlbuted? Do large farmers tend to dominate small 
farmere? How can tail-endars beat be accommodated? At what level in 
the system should tarmer organizations occur and what are their 
functions? 

This comprises diagnosis of an existing irrigation system by a 
team of trained professionals who determine tire deficiencies in the 
introduction of the interventions in the systems, likely 
interventions needed and then monitoring the results. 

Ideally, actlon studies involve collaborative learning among 
farmers, researchers and project staff. They are iterative and 
interventions such as changes in water scheduling, other management 
procedures and minor intrastructural improvements and subsequently 
moving to major system improvements, changes in cropping patterns and 
agricultural production practices, farmers' incentives, farmers 
organizations, incentives for government statf members and 
organizational structures. Action research sites are live learning 
laboratories for understanding the problems and potentials of 
irrigation management and for use in management training. 

The action tield studies are different trom demonstration terms 
in that they are multi-disciplinary dealing with all branches of 
irrigation water use, hydraulic, agronomic and behavioral in a 
systems context. Demonstrations on farms are carried out under 
controlled condit~ons difficult to reproduce under actual farm 
conditions. The tdrms where such demonstrations are conducted, are 
smaller in area, whereas action studies involve areas varying from 20 
ha. to 20,000 ha. Large scale (system) farm demonstrations on 
actions studies can be monitored before and after interventions and 
comparisons made to determine the efficacy of the intervention. An 
important and vital point is that on demonstration farms, the 
principal actors are the professional researchers. The farms, the 
principal actors are the professional researchers. The farmers, 
operating staft and the administrators are usually only witnesses. 
In the action studies, administrative, operating staff and farmer are 
all involved; in fact, arc actual components of the experiment. 'I'his 
involvement helps convince high level officials, pertaining personnel 
and the beneficiary iarmers of the utility of better irrigation water 
management. 



It follows that careful thought will need to go into the 
planning and detailed design of action field studies programs if they 
are to carry conviction and meet their objectives satisfactorily. 
Principal responsibility for this task should, where possible, be 
given to experienced agencies who have had prior experience of 
carrying out such studies elsewhere. This is an unfamiliar field to 
most, including the professionals in India, because it involves work 
of a kind not carried out before by irrigation enginers and 
agronomists and which academic social scientists have rarely found 
professionally rewarding. 

4. Relation to Trainin& 

Profeseionals involved rn comprehensive water management 
programs are agreed that greater emphasis must be given to 
action-oriented diagnostic and evaluative approaches to irrigation 
systems problems in order to understand how systems are currently 
functioning and to identify priority problems which must be solved. 
The general view is that the current training courses in irrigation 
management fall far short of what ie needed in style, content and 
scale. In-depth field exposure is quite inadequate. Most academic 
courees are specialized, with continuing divisions among engineering 
and hydrology, agriculture and the social sciences. There are a 
large number of specialized in-service training courses on technical 
aspects of agronomy and engineering but courses on comprehensive 
irrigation management are few. These often are deficient in in-field 
exposure. Even where the style and content are appropriate, the 
number required falls far short of needs. Since the training of 
water management personnel will require a "hands-on" approach, the 
appropriate "laboratory" is an actual irrigation system. Each 
component of the training should be designed aro~~nd a set of field 
studies located on on-going irrigation projects. 

5 .  Candidate Site Identification and Exa~nples of Study Issues 

Action research studies should be taken up in some areas where 
good irrigation practice8 and agricultural husbandry has not been 
adopted and where productivity is low in order to demonstrate the 
effects of improved management. However, DA should demonstrate that 
the basic systems capability for a successful experiment exists as a 
means of identifying alternative actions which may be taken. Control 
sites where new management techniques have not been implemented 
should be chosen on the same project. Irrigation and Agriculture 
Departments will have to make necessary investment Ln personnel for 
carrying out the studies, rehabilitating the infrastructure and 
implement appropriate changes in management required by the study 
plan. 



Examples of issues on which action research needs to be 
undertaken on all or nearly all systems are: (1) Problems of water 
distribution and of irrigated agricultural production below the 
outlet; ( 2 )  Improved operation and rehabilitation of canal systems to 
deliver required drscharges at outlets; ( 3 )  Improved allocation of 
available water supplies to cropping patterns taking into account 
soil and climatic variables; ( 4 )  Optimizing conjunctive use of 
surface and ground water; ( 5 )  lnfiuring against water logging, 
salinity and excess soil erosion etc. In general any single water 
management study should be able to deal with all ot these rssues and 
etudies should be so designed. In addrtion act~on research should be 
carried out on such special topics as (a) supply of rrrigation water 
on demand, (b) i18e ot automatlc control taqurpment to maintain water 
levels and flow in canals ar~d dietributaries, (c) studies in both 
deep and medium vartisole (black cotton soil areas), (d) improvement 
in methods of communication of operational rnfortnntion, (e) use of 
existing or newly acquired computer system tor storage and processing 
of information. 

As there are many variables due to ditferent agro-ecological, 
social and economrc envrronments as well as technological ones, 
implementation of the program of action studres will need to proceed 
carefully. Skillea human resources will be scarce especially at 
first and this rs a new endeavor where much has yet to be learned 
about methodology. Sever<~l states and CUL groups and the Ford 
Foundation have already given considerable study and thought to 
implementation of action research studrrs and the results of this 
will be drawn upon. 

A few excellent studies should be completed rather than a large 
number of lesser quality. lmplamentat~on will be sequential starting 
with one study, or nC most two, the fir9t ycnr and adding two or 
three for the next two or three years W L L ~  one or two studies in each 
State. Completion time tor each utudy should take about five years. 
Budget provided in the project is believed adequate for tour to six 
studies. To enable action research studies to be  replicable, two 
scales are visualized, though additional thought needs to be given to 
this: (1) the intensive sub-systems of water distribution to 
individual farms and agricultural production and human resources at 
farm level and ( 2 )  the water supply and distribution sub-system 
generally. The first will require more intensive investment of 
research c?ffort and infrastructure modification andmay be of the 
scale of a minor or distributary commanding several hundred or up to 
a thousand or more hectares. The second might be of the scale of a 
medium irrigation project of several thousand hectares or a main 
lateral in a major project commanding an area of comparable size, but 
at a less intensive level of investmenc. Optimally both components 
would be included in most ac~ion studies. 



Selection of Action Research Studies 

At the State level, a Technical Council (STC) consisting of 
representatives of State Departments of Irrigation, Agriculture and 
Cooperation, CADA, Irrigation Management Cell at the Center, USAID 
and World Bank, the Director of the Water Management Training 
Institute and the Director or the Land Development Corporation will 
finalize on the selection of sites. Recommendations should include a 
statement of objectives, an outline plan of work and estimated cost. 
In this, the STC will be assisted by a technical working group 
comprising the Chief Engineer, Irrigation, Chairman, Director, 
Department of Agriculture, CADA Commissioners, the Director of the 
State Training Center and representatives of the Land Development 
Corporation and the resident international specialist team and the 
International Irrigation Management Institute. Indian/international 
experts comprising the Action Research Technical Support Team (ARTST) 
will participate in selection, planning and developing action 
research studies. Detailed work plans developed by the working group 
will be reviewed and approved by the StaLe Technical Council. 
Listing of selected schemes will be forwarded to the Central 
Technical Advisory Committee (~Ac). After selections of the schemes 
by the TAC, the concerned States will recommend the specific schemes 
to be taken up in each State under the project. 

7. Design and Implementation 

a. Action field studies will be planned and conducted by 
designated representatives of the Irrigation and Agriculture 
Departments of the State Government with participation of the 
universities, institutes of management and IIPII, the 
international/Indian experts (ARTST) provided under the project. 

b. A study director will be chosen on the basis of his 
expertise and may be an engineer, agronomist, or social scientist as 
appropriate. As far as possible, the staff shall be deputed from the 
irrigation/agricultural department with a view to attract more 
talented personnel and to improve career prospects. Once the scheme 
is sanctioned, the study director shall have tull control of the 
budget and the staff. 

c. Continuity of personnel working on action studies or 
research programs is extremely important. Key personnel should be 
assigned normally for five years, but in no case less than three 
years. 

d. Two main problems arise in the design and implementation of 
action research studies: 



1. The d e ~ i g n  should he bascd on a correct identification 
of the major current impediments to better performance of the 
selected system. Traditional "Pilot" experiments on new large-scale 
irrigation projects have often been irrelevant because they have been 
based on unsubstantiated assumption about the main problems; 

2. In order that results be broadly replicahle elsewhere 
with respect to infrastructure and administrative manpower and the 
temptation of making studies achieve "success" by the injection of 
unrelated administrative and other inputs which make them 
non-replicable must be avoided. 

e. Based on the results of action research studies, planning 
rehabilitation of the project should be scheduled as early as 
practical in the States' program of construction. 

f. Staff salaries and substantial infrastructure modifications 
as required will be provided by GOI. AID will support the cost of 
international specialists and needed imported equipment and certain 
host country costs including local consultants and salaries of 
members of the Act ion Research l'echnlca 1 Support l'eam, local travel, 
temporary buildings and furniture, workshops, documentation, 
publications and limlted modification o t  phy~lcal infrastructure. 

Bench Mark Surveys 

For evaluation, a cross-sectional appraisal or bench mark survey 
to collect information about the site prior to initiating the action 
research study is necessary. This comprises two parts: physical and 
agronomic information about the irrigation system and socio-economic 
s tudiee. 

Physical information needed includes the state of the diversion 
and canal system including hist0rLc~l intormation about water 
deliveries and other infrastructure such ;is groundwater development, 
market roads, market facilities credit banks etc. On the agronomic 
side, historical cropping patterns both irrigated and rainfed are 
essential. Project-wise information about agricultural production, 
yields, etc. should be compiled. Often this must be separated from 
overall district or tehsil-level data whlch includes both irrigated 
command and non-irrigated cormnand areas. 

On the socio-economic side, general denlographic information on 
population, labor force, distributi.on and size of holdings, etc. 
should be compiled. A eocio-economic sample survey concerned with 
household production ioctors, fannii~g practices, incolne and 
expenditures, use of credit, croppirrg patterns, family and hired 
labor, caste, tribal and other soci;ll data should be made. There is 
considerable experience, including that ot USAlD on other 
AID-supported irrigation projects, which can bc drawn upon in 
designing a sample survey. 



9. Monitoring and Evaluation 

Routine monitoring and evaluation of prokreas as well as end 
results of each study will be carried out by a separate group 
designated by TAC/Sfl'C in consultation with internationallIndian 
specialists working on the particular study. 

Progress reports will be prepared three times a year: (1) 
during the cropping season to determine performance; (2) at the end 
of the season to determine improvements and program further action 
for next season; ( 3 )  before commencement of the cropping season to 
determine the facilities completed and decide on the program of 
monitoring. Evaluation must include as early as possible an 
assessment of technology transfer activities. (See Sec. j. below). 

A special evaluation wlll be made by the S'l'C with USAlD 
representatives participating 30 months after each action study is 
commenced and agairr on completion. These evaluations will be made 
available In support of the overall project mid-term and EOP 
evaluations in Project Yeare three and seven. 

Progress, mid-term and final analysis ot results will be 
communicated to the State Technical Courlci 1, CWC, Technical Advisory 
Committee, USAID and the Directors of relevant State Training 
Institutes. 

10. Technology Transfer 

For project objectives to be achieved the results of action 
research studies must be widely distributed by publications, video 
material, demonstrations, workshops, etc. and used in the development 
of training materials for STIs and universities. Further, the 
results must be integrated Into design and operating codes, standards 
and procedures of Irrigation and Agriculture Department and CWC. 

Each study director will be responsible for producing timely 
publications, scheduling workshops and demonstrations and shall 
coordinate with the appropriate sections of thc S1'I and IMlC to 
produce training materials in the form ot handbooks, video materials 
and reports. Responsibility for assessing the results of studies and 
ensuring that the technologies and procedures are introduced into 
engineering, agricultural and management procedures in the several 
States shall be that of the Central and State Governments. The 
Central Water Management lmprovement Cell will have the chief 
responsibility for transfer of technology among States. 

11. Action Research Technical Support Team 

Experience with interdisciplinary action research using existing 
live systems has been quite limited. Thus, a continuing high level 



of technical specialist support will be required tor the actron 
research program at least for the first few years. For this purpose, 
a full-time, multidisciplinary technical team (Action Research 
Technical Support Team, ARTST) will be established. ARTST will 
consist of five specialists: a civil engineer with irrigation 
systems experience, an agricultural engineer with expertise below the 
outlet, a water resource economist with tarm management orientation, 
an agronomrst, and an extension specialist or behavioral scientist. 
It will be multinational with both Indian and U.S. resident 
specialists. ARTST's responsibility will be solely LO facilitate the 
identification, design, implementation, annlys~s, evaluation and 
transfer of technology of action research studles. The team will 
participate in all of these activities. The team's responsibrlity 
will not be to do the research, but to work closely with those who 
are assigned that function in each case. A budget is provided for 
salaries and expenses of ARTST. The services of ARTS?' will be 
provided under a contract with n qualified contractor. 



Annex XXI 

WATER RESOURCES SYSTEMS PLANNING AND MANAGEMENT 

I. Background and Statement of the Problem 

A major emphasis for the Minietry of Irrigation (MOI) ot 
the Government of India (GOI) 1s the development ot its major 
river basins for a variety of purposes. This development will 
require careful planning, considerable investment and well 
organized management and operation. An important aspect is 
that not only should individual components and projects be 
carefully planned, but their integration into an overall system 
must also be considered. For example, in addition to concerns 
over efficient distribution of water, the project evaluation 
and analysis should also be concerned with efficient 
utilization of the water by the end users, namely local 
residents. In design and implementation of such large scale 
river basin development, ~t is imperative that ~ t s  planners, 
designers, and managers are aware of multi-objectivity of the 
system and are knowledgeable of quantitative techniques and 
tools that allow them to assess various alternatives. 

The key to the question of whether such development in a 
river basin will yield expected benefits lies in two main 
concerns : 

a) Do the individual projects as proposed integrate well 
into a viable system and 

b) Are the appropriate organizations strong, well 
trained and well structured to perform the necessary managerial 
and analysis tasks to bring the overall system to fruition? 

In the first case, system integration, little capability 
within the Ministry of Irrigation or the State Governments 
exists for determining how large scale systems interact. In 
the past, due to lack of analytic capabilities, reservoirs were 
planned for every possible site, and irrigation for every 
potential area with little cross-checking as to whether one 
reservoir's operation would interfere with another -and whether 
enough water is available when needed for each irrigation 
site. In any basin, there are inherent conflicts between 
irrigation and electricity production, between upstream and 
downstream users, between irrigation in different time periods, 
between all other uses and flood control, between within year 
and over year operational strategies, and in t h e  scheduling of 
projects. Little of this used to be taken into account. Will 
there be enough water to release during non-irrigation periods 



to produce hydroelectricity production year round? Will 
operations at upstream reservoirs hurt the productivity at 
downstream reservoirs? Will the scheduling of projects bring 
adequate early benefits before the project is finally 
completed? Will one year storage in wet years violate the 
tribunal decree, increase flooding risks and/or ~nterfere with 
power generation? How will these conflicts be illuminated and 
resolved? 

All these questions imply the need for a planning framework 
based on analytic tools and of a much d~lkerent nature than 
thoee used for the detailed project design. Until recently, 
little of this could be answered due to lack ot analytic 
capabilities on one hand and numerical and computational 
complexity on the other. Over the past ten years, however, 
such a framework and planning toole incorporating a systems 
analysis approach have been developed in Lhe United States by 
universities, government agencies and consultants and is being 
applied to large scale river basin development throughout the 
world with an increasing frequency. They depend on computer 
based models to help in integrating the large amount of basin 
data, the simulation over time of possible system configuration 
along with screening to bring forth good alternatives and the 
establishment of an evaluation procedure to allow comparison of 
alternatives using various social and economic cost benefit 
analysis methods. In addition to these relatively technical 
steps, a parallel process of eliciting goals and objectives, 
educating decision makers about the implications of 
alternatives, building a mechanism for implementing, financing 
and operating the plan and providing basic elemrnts tor 
planning decieionn must be carried out. Similarly indicated by 
the second question, a training program in Water Resources 
Planning and Management includes not only a technology transfer 
of computer modelo and training individuals to use and 
understand them, but the help in etr~~cturing institutions which 
can develop and use theee toole to properly carry successful 
planning and implementation. 

To meet this need, the tollowing capabilities have to be 
developed at the national level and transferred to the states: 

1) A human resource development program capable ot 
,ringing together at the national level available Indian 
echnical reeources under the auspices of MOI to provide a 
training cadre for all of India. This new group will be 
nurtured and grown through interaction with a U.S. academic 
institution to provide self-sustained training capabilities in 
Water Resource Planning and Management. 



2 )  Institutionalization capability, which will enable 
the Ministry of Irrigation to assist various States in 
establishing appropriate organizational unit for water resource 
planning and management. 'This will include organizational 
structure, staffing rcquircan~cl!nt, iufrastruc tural r~eeds, and its 
hierarchical ties to the State Government. Since developa~ent 
of this in-house capability at tile State level I S  highly 
dependent upon the State, its needs, its programs, and its 
priorities, it is advisable that one State be* used as 
demonetration case. 

11. Purpose and Objectives 

A five year collaboration program of human resource 
development in Water Resource Planning and Managcmeot and the 
ability to institutionalize such capability at thc State level 
is proposed. The programs will be carried out by a U.S. 
contractor in association with a U.S. academic institution and 
in collaboration with MOI and a State Government. The program 
will develop and carry out the necessary activities required 
for development of the qualified manpower ia this area at the 
national and State level, end will demonstrate through 
cooperation with M 0 1  and the Scate Government, the steps and 
activities required to institutionalize such capability in one 
State. 

Thus the program focuses on: 

a) Development of human resources for a national Water 
Research Planning and Management training program (WRPMTP) in 
collaboration with MU1 and CWC of GOI, and several academic 
institutions. Ttris will include: 

i) Administrat ior~ and orgenizat ion o t  the training 
program. 

ii) Identification of teaching and training staff, 
and improvement of their cnpnblllties by short term training in 
the U.S. academic institutions. 

iii) Development ot curriculum design and selection 
of applicants. 

iv) Assistance in developinent of hands-on training 
and case studies needed for the program. 

v) Assistance in providing loglvtic support for the 
trainrng program in terms of computer hardware, upgrading of 
physical facilities, library, etc. 

b) Development of appropriate adrninl s t ratlve and 
organizational arrangements, personnel requlrernents, and 
intrastructural supports (physical facilities, computers etc.) 
that are needed to establish such an institutiorlal capability 



within the Department of Irrigation of a State Government. 
Specifically, the following will be provided in cooperation 
with officials of the State: 

1) The structure, organization and roles and 
responeibilitie of a unit affiliated with the State 
Government. Thie unit is expected to provide an in-house 
capability for overall data gathering, modelling, 
implementation and application of system methodologies to the 
case study water resource planning and management problem. 

2 )  Selection, adaptation and application of computer 
baeed models for the case study. Primary emphasis w ~ l l  be 
placed upon suitability of models, their adaptation to local 
conditions, compatability with the existing data base, and 
proven application to similar river basin in other parts of the 
world. 

3)  Review ond evaluation of computer needs ot the 
program, purchase, ~hipment and installation of the necessary 
hardware in the established institutions. Adaptation and 
implementation of appropriate computer programs end models to 
the computer systems inetalled. 

4 )  Additional hands-on training of staff in application 
and evaluation of computer based models and other analytic 
tools and techniques available for water resources planning and 
management. 

111 Project Components and Activities 

To achieve the objectrves of the proposed work, and to 
assure the viability and feasibility of the 
institutionalizatio~~ effort proposed here, four separate phases 
are identified. I'he basic premise underlylrlg the activities 
and tasks identified tor each phase is the inLerlocking nature 
of the activities a11d their relnforcelnent o f  t h e  overall 
objective of the program. The four dpecific objectives 
proposed here are vital to creation ot a v~uble, productive and 
appropriate manpower in India, capable of conducting systematic 
water resource planning and management. The d~lve lopment of 
necessay analytic tools and models, their application to a 
major case study, training ot appropriate manpower For practice 
and future training, and acquisition of necessary computer 
facilities for in-house use constitute the basic components of 
a comprehensive institutional effort. 



Specific Tasks 

Phase I - Mobilization and Start-up (Year one) 
In thie phase, thc U.S. contractor will establish itself 

in India to lay the groundwork for both the Water Resources 
Planning and Management Training Program (WRPMTP) and for work 
in a State. The contractor will establish an ofiice in Delhi, 
will coordinate with the Ministry of Irrigation, GO1 on the 
logistics of setting up the training program, wlll review 
available computational facilities in India and the 
computational needs of the WKPMTP and will establish with USAID 
a detailed schedule and enumeration of further tasks. The U.S. 
contractor team will interact with USAID and COI on the 
selection of training staff, the curriculum for subjects within 
WRPMTP, training needs for the program personnel, policies and 
procedure8 for manpower development via the program and 
selection criteria for trainees. The objective of the program 
in this phase is to have it structured and located and actively 
training a firet set of trainees by the end of Phase 1. The 
U.S. contractor will in this phase begin collection of 
available data and meet with government officials on the scope 
of the development program and the institutional needs of the 
planning group. The contractor will also work with the 
identified Indian academic and GO1 training personnel on 
specific curriculum development, will supervise advanced 
training and will identify methodology areas where research on 
India specific issues can benetit training, development and 
technology transfer. 

Phase I1 - Training and Analyeis (Years two and part of 
three) 

In this phase, the training program of WKYM'IP will 
continue to evolve, computer recommendations will be made and 
implemented, available computer models will be evaluated, 
procured and installed in India, and logistics tor the program 
and for work on the case study continued. The U.S. contractor 
will focus on the logistic arrangements in India tor computers, 
facilities, training, identification of available models for 
Water Resource Planning and Management at the river basin level 
(such as the MIT River Basin Simulation Model, optimization, 
screening scheduling and sequency models as outlined in 
Advanced Water Resource Systems Analysis, Major D.C. and Lenton 
R., editors, Prentice Hall Publishers, Englewood Cliffs, N. J., 
1980), preparation of these modes for installation on the 
selected computers and data gathering for the case study. The 
U.S. contractor will continue its work research, development 
and trainlng for the center staff. The U.S. contractor, USAID 
and appropriate GO1 and State personnel will coord  note 
activities to ensure that both ecl~vitirg arcA mt~t~til~g their 
specific goals and interatacing well. 



Phase 111 - (Part o f  Year three and Year tour) 

In this phase, the coiltractor will conti~~r~e log~st ic work 
at WRPMTP and begin extensive involve~nent in 3 specific river 
basin. Interaction on the institutional structure of the 
planning institution, its facility needs, computer installation 
completion, model installation, and hands-on training using 
real system data will be begun. The contractor will continue 
its interaction with WRPMTP with emphasis on faculty training 
and development of new methods growing out of identified Indian 
needs for Water Resource Planning and Management. 

Phase IV - (Year five) 
A continuation of the activities of Phase 111 with an 

emphasis on continued hands-on training in one State. An 
evaluation process for the center end for the State institution 
designed to identify futurr needs and s~immarizc! document and 
evaluate work to date will be carried out. 

The contractor in all tour phases will participate with 
USAID, GO1 in an advisory committee tor WKPM'L'C and with USAID, 
GO1 and the State Government on the work in the State 
Government. 

IV. Project Expectations and Output 

At the end of the five-year period, the following outputs 
are expected : 

1. A Water Xrsourccs Planning and Management Training 
Center w ~ l l  be established at e location to be decided by G01. 
It will have: 

a )  A hui lcling to house c lassroo~rl:r, J c:o~~lputer and 
offices fur traini~!g personr~t!l. 

b )  An established training curriculum including 
detailed case study materials, and teaching rnoLerinls. 

c) A trained staff capable not only of teaching 
existing methods b ~ r t  of providing the rt:.qc.arch and development 
needed for new methods. 

d) An established institutional link with an 
American educat~onal institution. 

e )  Established procedures for selecting trainees, 
evolving its program, and maintaining the center's capabilities. 

f) A computer facility and software library 
pertinent to Water Resource Planning and Management. 

g )  A mechanism for continuing the existence of the 
center including funding and institutional strucLure 
considerat ions. 



2) For the State Government, a planni~lg institution 
within its Department of Irrigation will have: 

a) Personnel trained by WRPM'IY and by additional 
hands-on training in the State. 

b) A physical facility for the planning unit 
including a computer and software library pertinent to Water 
Resources Planning and Management. 

c) Tested and calibrated models pertinent to the 
planning and development of the case study area. 

d) An institutional structure directed towards 
providing planning 

e) A continued training and expertifie link with 
W RPMT P ., 

V. Project Organization and Administration 

In order to fulfill the objective8 ot this project, 
profesdional resources and capabilitiefi o f  several distinct 
professional groups are needed. These include: 

1. A U.S. based academic institution with experience and 
capabilities in water resources planning and management, in 
application of computer based models to major river basins in 
other parts of the world, in developing working relationships 
with academic infititutions and government agencies overseas, 
and in cooperating with government agencies of toreign 
countries in establishment of autonomous centers and 
institutions for research and development a n d  planning. 

2. A limited number ot Indian institutions of higher 
education with experience and expertise in teaching and 
research in the water resources field and having well trained 
faculty in appropriate areas relevant to this program. 

3. Participation of key members of the hinistry of 
Irrigation of GO1 and CWC in providing pereonnel, physical 
facilities and in-kind contribution towards establishment of an 
autonomous center for water resources planning and management. 

4. A U.S. based consulting firm capable of and 
experienced in providing overall supervision, coordination and 
management control for the program. In addition, the firm has 
to have a long-term experience in working in foreign countries, 
but fully familiar with and experienced in application of the 
models being proposed for use in this program, and having 
demonstrated experience in working with academic institutions 
in developing and administering training programs. Chart I 
contains the organization framework proposed for this project. 
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V1. In order to assure feasibility of any project, one needs to 
be assured of existence of need, comitment by in-country 
organizations, availability of resources, and similarity with 
other successful projects with similar objectives. 

It is quite clear, based on magnitude of anticipated 
expenditure, scale of operation, nature of large scale river 
basin development in India, and lack of adequate trained 
manpower in Water Resources Planning and Management, that a 
significant and immediate need exists for human resource 
development in this area. 

Recognition by GOI, staff of MOI and CWC, and Department of 
Irrigation of several States in India for such need points to 
the urgency of the problem. Delay in funding by major 
international agencies for these projects and their insistence 
that such capabilities be developed also indicates the 
timeliness of this effort. 

Commitment by GO1 and State agencies to formation of system 
analysis cells and planning agencies within their Irrigation 
Departments shows the strength of their willingness to 
development of such capabilities and to its utilization in 
evaluation of large scale river basin development. 

To develop this human resource, the following is needed; 
highly qualified staff, employment opportunities, appropriate 
institutional arrangements, timing and financial resources. 

Combination of an experienced U.S. consulting firm, U.S. 
academic institution and availability of highly qualified and 
willing to participate Indian faculty members assilre that 
academic program will be finely tuned to the needs and adequate 
control will be exercised. Need by MOI and Irrigation 
Departments at State level, their willingness to establish 
planning agencies assures the participants not only of 
employment opportunities, but oleo a challenging one. To 
assure appropriate institutional arrangement, the project 
envisions working in close cooperation with one State (to be 
finalized by GOI) in developing the institutional organization 
structure, and physical infrastructure needed to support the 
institute. Five-year period proposed assures that.adequate 
incubation period is provided so that a critical mass is 
developed and institutionalization effort would be 
self-sustaining. USAID provision of full support for foreign 
exchange and certain local currencies Assures continuity of the 
effort. 

Projects with similar scope have been successful both in 
India and other parts of the world. For exemplt., GUI decision 



s e v e r a l  y e a r s  a g o  i n  e s t a b l i s h i n g  s c h o o l s  o t  management ( I I M ) ,  
o r  t h e i r  r e c e n t l y  e s t a b l i s h e d  N a t i o n a l  i n s t i t u t e  of  Hydrology 
show t h a t  once  t h e  n e e d ,  commitment and r e s o u r c e s  a r e  
a v a i l a b l e ,  such  p r o j e c t s  do  s u c c e e d .  

V I I  A l - t e r n a t i v e  Approaches 

To meet  t h e  o b j e c t i v e s  o f  d e v e l o p i n g  e x p e r i e n c e d  w a t e r  
r e e o u r c e  p l a n n e r s  f o r  I n d i a ,  many a p p r o a c h e s  migh t  be  t a k e n .  
The one  s u g g e s t e d  h e r e  h a s  s e v e r a l  components :  

1. Assembly,  t r a i n i n g  and  i n t e r a c t i o n  w i t h  I n d i a n  academic  
i n s t i t u t i o n s  and  t h e  M i n i s t r y  o f  I r r i g a t i o n ,  Government o f  
I n d i a ,  t o  b u i l d  a n  ongo ing  t r a i n i n g  and r e s e a r c h  component 
c a p a b l e  o f  s u s t a i n i n g  i t s e l f  a f t e r  t h e  p r o j e c t  p e r i o d .  T h i s  
would be accompl i shed  by ii U.S. academic  i n s t i t u t i o n ,  
i n t e r a c t i o n  i n  I n d i a  and i n  t h e  U.S. f o r  r e s e a r c h  deve lopmen t  
and  t r a i n i n g .  

2. E s t a b l i s h m e n t  of a c u r r i c u l u m  f o r  t r a i n i n g  o f  w a t e r  
r e s o u r c e  s y s t e m s  s p e c i a l i s t s ,  S e l e c t i O n  o f  t e a c h e r s ,  s t u d e n t s  
and i m p l e m e n t a t i o n  of  s u b j e c t s  i n  De lh i  f o r  a  n a t i o n a l  t r a i n i n g  
c e n t e r  and  i n  t h e  S t a t e  f o r  hands-on t r a i n i n g .  

3 .  E s t a b l i s h m e n t  o f  a  computer  and  advanced  computer  
models  i n  b o t h  l o c a t i o n s  and t h e  u s 2  of l o c a l  F a c i l i t i e s  f o r  
"hands-on" t e c h n o l o g y  t r a n s f e r  u s i n g  r e a l  d a t a .  

4. The development  o f  modern p l a n n i n g  s k i l l s  f o r  a  S t a t e  
P l a n n i n g  I n s t i t u t i o n  i n c l u d e  i n s t i t u t i o n a l  s t r u c t u r e  and  
f u n c t i o n  s t u d i e s  and e x c e r c i s o s  i n  how p l a n n i n g  i n f o r m a t i o n  c a n  
be  i n c o r p o r a t e d  i n t o  d e c i s i o n  making.  

P o s s i b l e  a l t e r n n t i v e s ,  a s  e x e m p l i f i e d  by a p p r o a c h e s  i n  t h e  
p a s t  t h a t  were l e e s  t h a n  s u c c e e e f u l ,  c a n  be c a t e g o r i z e d  a s  
f o l l o w s  : 

a )  U.S. t r a i n i n g  and I n d i a n  c a s e  ~ t u d y  - numerous p r o j e c t s  
have  been a t t e m p t e d  i n  t h e  p a s t  i n  which l o c a l  e n g i n e e r s  a r e  
s e n t  t o  t h e  U.S. f o r  s h o r t  t o u r s  a t  U.S. academic  i n s t i t u t i o n s  
a n d / o r  a g e n c i e s .  An example i s  a  c u r r t 1 n t  UNDP p r o j e c t  "Systems 
E n g i n e e r i n g  f o r  I n t e g r a t e d  Developmnt o t  Water Resources  i n  
I n d i a " .  I n  t h i s  p r o j e c t ,  s e v e r a l  e n g i n e e r s  a r e  b e i n g  s e n t  t o  
t h e  U.S. f o r  s h o r t  t e rm t r a i n i n g .  When t h e y  r e t u r n ,  t h e y  w i l l  
work t o g e t h e r  on a  s t u d y  o f  t h e  Mahanadi R i v e r  w i t h  o u t s i d e  
c o n s u l t a n t  h e l p  o v e r  a  48-month p e r i o d .  T h i s  a p p r o a c h  p r o v i d e s  
t r a i n i n g  f o r  o n l y  a  few i n d i v i d u a l s ,  and  docs  n o t  b u i l d  
t r a i n i n g  c a p a b i l i t y  i n  I n d i a .  F u r t h e r ,  t h e r e  i s  no i n s t i t u t i o n  
b u i l d i n g  t o  p r o v i d e  a  p l a c e  t o r  t r a i n e e s  t o  r e t u r n  t o  a f t e r  
t r a i n i n g  n o r  a  mechanism f o r  m a i n t a i n i n g  a p l a n n i n g  p r o c e s s .  



b) Training only in lndia - provided by a U.S. consultant 
or by U.S. academic institution alone. Difficulty in providing 
the full range or services nceded. A consultnnt alone cannot 
provide Indian academic institution building and has difficulty 
with training courses curriculum. The academic institution 
alone has problems with continuity, real case studies and the 
massive logistic needs of uverseas projects. 

c) Training only in the U.S. - This has been the most 
prevalent form of training provided by outside groups so far. 
It fails to address all important issues raised ,above: 
institution building, hands-on experience, and self-sustaining 
training. 

VIII Monitoring and Evaluation 

The project, as noted above, contains tive major 
actors: a U.S. contractor1U.S. academic institution 
combination, the Government of India, the State Government, an 
Indian academic institution(s1, and USAID. 1S)ere are also 
several different functions kor these actors: 'I'he U.S. 
academic participants, the U.S. consultaut tor logistics of the 
training program, computer selection and installation, model 
selection and installation and provision ot "hands-on" and 
practical training. For all the above tasks, GOI, the State 
Government and USAID will act as advisory board members to 
ensure the objectives of each oi these organizations are being 
met. In addition, the concerned State Government must provide 
physical facilities for the location of planning institution as 
well as the necessary organizational structi~re, proper types of 
employees and logistic support. 

a) Delay in the consultant providing competent 
long-term resident personnel ill India for the project. 
Specific provisions in the contract should set time limits on 
personnel postings, define qualifications tor long-term 
positions and determine approval by GOI, State Government and 
USAID for assignment. 

b) Delay in provision of students for training by 
State Government and GOI. In early years, the main emphasis of 
the program is on training State as well as GO1 personnel. 
Selection of such trainees should be made as quickly as 
possible and incentive mechanisms to ensure their long run 
participation in the project should be investigated and 
adopted. 

c )  Delay in provision of physical structure In the 
State for hous i n 8  the plnn~ling ir~ut itutiorl and new computer 
facility. Such a delay will make it diffict~lt for the planning 



institution to functiorl well and could delay computer 
installation. The delays could be caused by financial or 
management difficulties on the State's part. 

d) Delay in import licenses tor the U.S. computers to 
be supplied for this project. India's current computer policy 
which attempts to stimulate Indian computer production may 
cause problems as the computers needed for this project are not 
available from Indian manufacturers. Negotiations should begin 
at Once to ensure timely securing of necessary permits. 

e) Delays in 1ndianIU.S. academic institutions' 
interaction. USAID has already taken advanced steps to 
determine and evaluate capabilities, availability and 
willingness of selected Indian academic institutions to work 
with this program. Six major institutions have submitted 
proposals detailing the services of faculty and facilities they 
could provide, their availability and the cost of such 
arrangements. The U.S. academlc institution would be chosen by 
AID to complement 1ndian skills on the basis oi experience, 
expertise, and willingness to particrpate as wall. An 
important aspect of the selection of both institutions will be 
an evaluation of their ability to work cooperat-ively. 

f )  Transfer of trained personnrl to activities other 
than State Government system activites ur River System Planning 
(GOI) or loss of trained people to other sectors. The State 
Government and GO1 must make immediate commitments not to 
reassign trainees without cause and must work towards incentive 
mechanisms (bonuses, extra pay, other perks to ensure trainees 
will stay). 

g)  Delays in computer activities. The contractor is 
to specify a computer far AlD pi~rchase and installation at the 
selected State and Delhi, provide models for lnatallation on 
the computers and train personnel in chei r use. Delays could 
be caused in securing rlecessary environmental and 
infrastructure illputs (stable and reliable power supply, 
air-conditioning, water, physical facilities). Clearly many 
things can and probably will go vrong here. Cooperation of GO1 
and the State as well as an efficiently run U.S. contractor 
operation is essential to keep such (Ji~turbances to a minimum. 

2. Monitoring Activities 

USAID will monitor the perfornt;lnctt of tltr U.S. 
contractor/acsdemic institution team a g a i n s t  task assignments 
and budget constraints. The State Govcrnmrut and GOL along 
with USAID will also ensure that the tram 1 s  providing outputs 
consistent with these orgnization's objectives tor the 
program. The fol lowlng monitoring and c o o r d i ~ i a t  i ng groups will 
be established: 



a) A joint U.S.-GO1 Advisory Board - This board will 
consist of three Indian representatives, one from each of the 
following: consulting firm, U.S. academic institution, and 
USAID. Thie board will periodically review the progress of the 
program and advise the contractor on adjustments needed to 
improve the quality of its output. 

b) Joint U.S.-Indian Executive Committee - Composed 
of four members from: MOI/CWC, State Planning Agency, U.S. 
contractor and an academic institution. This body will assist 
the contractor in carrying out its activities, will review on a 
regular basis the progress of the work, will consult with 
participante, and will advise the contractor on modifications 
cneeded to improve the program. 

c) A mid-term evaluation by a team ot expert(s) (one 
to three members) appointed by AID in consultation with GO1 and 
contractor, who would provide an independent evaluation of the 
progress of the project and mid-course corrections that might 
be required. 



Attachment A 

MONITORING SCHEDULE AND AID MANPOWER lMPLICATlON 

Phase I 

a) Participation in Advisory Committees 1/2 man month 
for WRPMTP and State activities 

b )  Supervise U.S. 'contractor and 
Academic Inetitution efforts 

L/2 man month 

c) Interactions with GO1 and State 1 man month 
Government on details relating to 
their participation 

d )  Participation in computer eelection, I man month 
import consideration, incility, 
construction in Delhi and at the 
State Center 

Phase I 1  

a )  Participation in Advisory Committees 1/2 man month 
for WRHIP and State planning activitic.3 

b) Supervise U.S. Contractor and 
Academic Institution efforts 

1/2 man month 

c) Interactions with GO1 and State 1 1/2 man monch 
on details relating to their 
participation 

d) Participate in purchase, importation, 1 1/2 man month 
installation of selected computers and 
facility construction in the Statc Center 

a) Participation in Advisory Committees 1/2 man month 
for WRPMTP and State activities 

b) Supervise U.S. Contractor and 
Academic Institution cffarts 

1/2 man month 



c) Interactions with G 0 1  and State on 1 1 1 2  man month 
details relating to their participation 

d )  Participate in purchase, importation, 1 1 / 2  man month 
installation of selected computers and 
facility construction in the State Center 

Phaae IV 

a )  Participation in Advieory Connnittees 1 / 2  man month 
for WRPMTP and State activities 

b )  Supervise U.S. Contractor and 
Academic Institutron efforts 

112 man month 

c )  Interactiona with G O 1  and State on 1 man month 
details relating to their participation 



Attachment B 

CONlRIBUTION OF THE GO1 AND SKLECTED STATE GOVERNMENT 

The Government of Ind ia  and t h e  s e l e c t e d  S t a t e  w i l l  
p rov ide  r e s o u r c e s  both  i n  kind and i n  l o c a l  cur rency  t o  chis 
p r o j e c t .  Below i s  an  e e t i m a t e  o f  t h e i r  c o n t r i b u t i o n  t o  t h i s  
e f f o r t :  

IN K I N D  LOCAL CURRENCY 
HJ . Rs. 

A. S u i t a b l e  o f f i c e  space  f o r  
approximately  50 p rofees -  
i o n a l s  and t h e i r  eupport  
s t a f f  

looom2 @ 
approx. 300 Rs/,Z 3 ,000,000 

B. A i r  c o n d i t i o n i n g ,  remodel l ing 
of  s p a c e  r e q u i r e d  f o r  computer 
f a c i l i t i e s  

2. SALARIES AND WAGES 

A. 50 T r a i n e e e / y e a r  
250/5 yeare  30,000 Re 
Average s a l a r y / t r a i n e e / y e a r  

B. A d m i n i s t r a t i v e ,  Super- 
v i s o r y  and L o g i s t i c a l  
Support S t a f f  

C. B e n e f i t s  and Overhead a t  
approx,  50 p e r c e n t  

3. TRAVEL 

A .  Local t r a v e l  t o  and from 
s e l e c t e d  Ind ian  I n s t i t u t e s  
f o r  c o l l a b o r a t i n g  t r a i n i n g  

50 t r i p / y e a r  a t  1000 R e / t r i p  
3 year  t o t a l  
Per  Diem Approx. 
100 Re/Day/Pereon 
150 Daya/Pereon 
50 P e r s o n ~ / Y e a r  
5 Years Durat ion 

7,500, U O U  



B .  Local Transportation I n  

India 

4 .  MISCELLANEOUS 

Telephone, Library f e c i  1 i t i e s ,  
Xeroxing e t c  . I ,000,000 

TOTAL: 18,000,000 

GRAND TOTAL: Hs. 23,000,000 



Table 1  - TOTAL BUDGET ( 1 , 0 0 0  U.S .  D o l l a r s )  

1 .  Manpower (Tab le  3) 

2 .  Travel  and TDY L i v i n g  Costs  (Tab le  5 )  

3 .  Admin. i n  I n d i a  & C a p i t a l  Equipment 

4 .  Computer S e r v i c e s  i n  U.S .  a t  MIT 
a t  CDM 

5 .  Local  Travel  (U.S.) 

TOTAL : 

At 1 . 2 1  e s c a l a t i o n  f o r  i n f l a t i o n  

* Items i n  l o c a l  currency  1 , 2 2 0  
( e x p r e s s e d  a s  $ )  

At 1 . 2  e s c a l a t i o n  1 , 5 0 0  



T a b l e  2  - MANPOWER ESTIMA'I'ES ( ~ r r n n - m o n t h s )  

PERSONNEL ------------- Y E A  R------------- TOTAI, 
A 2  - 3  4  5 

UA. S. . C o n s u l t i n g  F i r m  
P r o g r a m  D i r e c t o r  U.S. 3 3 3 3 3 

1 U.S. 6 3 3 3 3 18  
P r o g .  T e c h .  Co.)  I n d i a  h 9 9 9 9 4 2 

R e s i d e n t  Admin. 
O f f i c e r  I n d i a  12 12 12 12 12 6 0 

S r .  S t a f f  U.S. 6 6 6 6 6 3 0 
S r .  C o n s u l t a n t s  I n d  i a  2  2  2  2 2  10 

Jr .  S t a f f  U.S. 12 1 8  1 8  12 f) 6 6 

A d m i n . / C l e r i c a l  U.S. 1 2  1 2  1 2  12 12 6 0 

S u p p o r t  S t a f f  I n d i a  60 60 6 0 60 6 0 300 

U.S. A c a d e m i c  I n s t i t u t i o n  

P r i n c i p a l  I n v .  U.S. 4 4  4  4 4 2 0 
R e s .  A s s o c i a t e  U.S. 10 10 10 10 10 5 0 
R e s .  A s s i s t a n t s  U.S. 2 4  2 4  24 2 4  12 108 

V i s i t i n g  F e l l o v s  U.S .  1 2  18 18 1 8 1 2  7 13 

P r o g r a m  D i r e c t o r  I n d i a  1 2  12 1 2  12 1 %  

F a c u l t y  P a r t i c .  I n d i a  60 6 0 60  4 8  3 6 

S u p p o r t  S t a f f  I n d i a  36 3 6 3 6 3 6 3 6 



Table 3 - MANPOWER COSTS (U.S. D o l l a r s )  

B i l l i n u  Hatv 

PERSONNEL LOCATION $ / ~ o n t h  ----------- y E A R ---------- TOTAL 

U. S. Coneult  ing  Fi rm 

P r o g . D i r e c t o r  U.S. 13.5 40.5 40.5 40.5  40.5 40.5 202.50 
Prog. Tech. Co. US/Lnd. 10.0 120.0 120.0 120.0 120.0 120.0 600.00 
Res.Adm.Of f i c e r  I n d i a  10.0 120.0 120.0 120.0 120.0 120.0 600.00 
S r .  S t a f f  U.S. 12.0 72.0 72.0 72.0 72.0 72.0 360.00 
S r .  C o n s u l t a n t s  I n d i a  15.0 30.0 30.0 30.0 30.0 30.0 150.00 
J r .  S t a f f  U .  S .  7.2 8 6 . 4 1 2 9 . 6 1 2 9 . 6  86.4 43.2 475.20 
Admin. /Cler ical  U.S. 4.0 48.0 48.0 48.0 48.0 48.0 240.00 
Support  S t a f f  I n d i a  .3  18.0  18.0 18.0 18.0 18.0 90.00" 

Sub-Total 

U.S. Academic I n s t i t u t i o n  

P r i n c .  Inv. U.S. 10.0 40.0 40.0  40.0  40.0 40.0 200.00 
Rea. Assoc. U.S. 7.0 70.0 70.0 70.0 70.0 70.0 350.00 
Res. A s s .  U.S. 1 .5  36.0 36.0 36.0 36.0 18.0 162.00 
Admin. /Cler ical  U.S. 3.0 18.0 18.0 18.0 18.0 18.0 90.00 
V i e i t i n g  Fellows U.S. 3.0 36.0 54.0 54.0 54.0 36.0 234.00 

Sub-Total 1,036.00 

Ind ian  I n s t i t u t i o n v  

Program D i r e c t o r  I n d i a  0.6 7.2 7.2 7 . 2  7.2 7.2 36.00" 
F a c u l t y P a r t i c .  I n d i a  0 .6  36.0 36.0 36.0 28.8 21.6 158.40* 
Graduate  S t u d e n t s  I n d i a  0.2 12.0 12.0 12.0  12.0 12.0 60. OO* 
Support  S t a f f  I n d i a  0.2 7.2 7.2 7.2 7.2 7 .2  36.00* 

Sub-Total 

TOTAL 
=Pa===¶ 

(*)  Items t h a t  can be p a i d  i n  Hupeea 
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Table 4 - TRAVEL SCHEDULE 

Temp. Duty (TDY) ---------------- y E A R------------- TOTAL 
1 2 3. 4 5 

1 .  ~ u ~ e r v i s o r / C o o r d . /  
Tech. 18 @ 10 I5 @ 10 15 @ 10 15 @ 10 15 @ 10 78 t r i p e  

1 2. Teaching/Training 6 @ 20 6 @ 20 4 @ 20 2 @ 20 2 @ 20 20 t r i p s  

3.  Indians to  U.S. 
a .  Short-tern 

30 days 

b .  Long-term 
30 days 

8 @ 15 7 @ 15 7 @ 15 4 @ 15 4 @ 15 42 t r i p s  

2 2 3 2 2 15 t r i p s  
34 3 1 2 9 2 3 2 3 140 days 

Table 5 - TRAVEL AND LIVING COSTS 

Travel @ 3000/ 
t r i p  102 9 3 8 7 6 9 6 9 420 

Living i n  India 
$100 Per Diem 
20 Transp. 3 6 32.4 27.6 22.8 22.8 141.6* 

Living i n  U . S .  
$100 day 15  15 1 5  9 9 63.0 

624.6 

(*I Items that can be  paid i n  Rupees 



Table 6 - ADMINISTRATIVE EXPENSES IN INDIA 
AND CAPITAL EQUIPMENT 

A. ADMINI,STRATIVE EXPENSES IN INDIA 

1. Admin. Officer 
Living Costs $ 1000/month 
Relocation Allowance 

2. Office Operatione 

Te lephone/Te lex 
Courier 
Printing 
Vehicle 
Consumabler 
Office renovation end rent 
Renovation of reeidence for 
visitors in local campuses 
Housing renovation of etudente 
at local campuees and/or Delhi 
Local computer time + software 

3. Capital Equipment 

a) Computer hardware ( 2  Vex I1 - 
780 or equivalent) 1,000 

b) Library books 7 5 
c) Reproducing 6 audio visual 100 1,175 

4. Hiscel laneous 

a )  Insurance 
b) Local traneportation India 

($1000/month 




