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13. SUMMARY 
This report results from a regular desk audit. The project 

is not on schedule due to the delayed start-up caused by the time 
required to gain good working relationships and agreements in the 
hOlt countries. There are actually no critical problems and data 
collection is proceeding nicely. 

14. EVALUATION METHODOLOGY 
The reason for the evaluation was first to satisfy the AID 

documentation system and second to examine and clarify, for the 
record, the project status one year after the contract was signed. 
The evaluation method was an examination of all project records 
by the project manager, discussions with the contractor, and Asia 
Bureau representatives. 

15. EXTERNAL FACTORS 
The major change in project implementation plans relates to 

the fact that the plan was unrealistic in the first place. The 
project is behind schedule by approximately 10 months. This has 
been the result of the necessary negotiations with Missions and 
host country scientists prior to start-up in a country. 

The contract was signed September 1977, however, the Memor
andum of Understanding among Cornell, USAID/Manila, and the 
Philippine Government was not signed until May 1978. Therefore, 
the first man on assignment at post did not arrive until July 1978 
or 10 months after the contract was signed. 

The project calls for at least two sites in Asia. Negotiations 
are now underway to initiate the project in Indonesia. Here again, 
in order to do a proper job, time has been a key factor. The 
Indonesian Government and USAID/Jakarta appear extremely interested 
in the project and it is expected that by April 1979 a man will be 
stationed there. 

16. INPUTS 
To date there are no problems with inputs other th~n the fact 

that scheduling of them has been slower than originally planned. 
It is obvious that the project will need to be extended because of 
the delayed start up and perhaps the estimated budget will be 
inadequate due to this delay. However, this should not be anticipated 
until the project is further along and a team evaluation is made 
during July-August 1979. 

17. OUTPUTS 
Certainly progress toward output targets is not on schedule, 

for the reasons discussed under External Factors (ab~ve). Actually 
the progress is good if one considers project initiation as the date 
the project actually started on the ground. 



18. PURPOSE 
liTo improve procedures for design and/or rehabilitation of 

irrigation systems incorporating explicit considerations of the 
interactions of critical socio-economic factors with the physical 
factors." 

The progress toward EOPS has been minimal becuase of the late 
start; however, the EOPS conditions are still a good description of 
what will exist when the purpose is achieved. The data collection 
methodology has been developed and information collection is in 
progress. 

19. GOAL / SUBGOAL 
liTo improve water use efficiency in irrigated agriculture and 

thereby increase production per unit of water". 

It is far too early to evaluate the reasonableness of the goal. 
This will only be possible after the methodology and procedures have 
been developed at one or two sites and are tested at a third site. 

20. BENEFICIARIES 
No project data are yet available to quantify beneficiaries or 

type of benefits. However, during discussions with the Missions 
and Governments in the Philippines and Indonesia it is obvious that 
the expe~,ation of the project output being beneficial to the 
Governments is high. The project is viewed as being able to provide 
answers on haw to make irrigation systems operate so that there is 
an equitable distribution of water with system benefits accruing to 
all users. 

The Mission in Sri Lanka is very much interested in having the 
project select that country as the third project site. However, 
this decision will have to await the results of the team evaluation 
and the decision regar~i~~ whether or not the project length is 5 
years or terminates in three. 

21. UNPLANNED EFFECTS 
Not p~rtinent at this time. 

22. LESSONS LEARNED 
The assumptio~ that projects can immediately begin with signing 

of a contract is invalid. This is especially true where the work is 
to be done in an LDC. The RAC when approving the project in October 
lS76 asked that an lS-month review be held with special attention 
given to ~esearch methodology. Apparently the RAC assumes that 
projects begin shortly after their approval because they called for 
a report on the lS-month review in October 1975. Of course, with 
data collection beginning only in July 1975 it would have made no 
sense to have an lS-month review with only one month's data available. 



The lesson learned is that, for evaluation purposes, the 
project initiation date should not be the date the contract is 
si&ned but rather the date in which work actually begins. This 
undoubtedly creates problems within t'~le AID documentation process 
but is is a fact that should not be tgnored if project output is 
considered important. 

A possible solution would be for projects to make all LOcI 
Kiasion arrangements prior to project approval, however, this 
baa many disadvantages and probably is unworkable especially if 
the contractor is not known prior to the competitive bidding process. 

23. SPECIAL COMMENTS OR REMARKS 
Not pertinent at this time. 
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1. S~RY 

The Determinants of Developing Country Irrigation 
Project Problems: A Multifactor Analysis for 
Improved System Operation and Performance 

October 1976 - September 1979 . 

$278,700 

M.L. Barnett, Department of Rural Sociology, 
Cornell University 
E. N. CO\~'ard, Department of Rural Sociology, 
Corndl Universi~y 
G. Levine, Department of Agricultural Engineering, 
Cornell University . 
L.E. Small, DC!partment of Agricultural Economics 
and ~brketingJ Rutgers University 

E>-11anded irri£ation has been identified as a maj or factor in the 

dcvdopmr·nt of the LDC's, as evidenced in the UN Indicative World Plan. 

It!; cri.ti.,-::.ll role relative to the world hunger problems was stressed in 

the PSAC rCp0rt on the World Food Supply and more recently at the World 

Food Confl'rence. U:3AID, <!.lone, has over 100 million dollars of current 

\;atcr-rclat,~d proj ccts I l11:lny of them irrig1.tion oriented. Notwithstanding 
. . 

a long history of irrigation, increasing understanding of the basic· 

engineering and agricultural sciences, and massive investments, many 

Dlod~rn irrif,a tiLlI1 proj ects encounter maj or problems. Some of the problems 

relate to the ph)'si~:ll components of the systems, but the most serious 

occur in lL!3.nagement and utilization. These are especially serious where 

the s)'Stcms are supposed to meet small-holder .needs. 

The problems encountered have been seriol\s .enough on many projects 

that thcy have altered the course of future governmental policies, 

certainly in the area of investment and frequently to the detriment of 

small holders. 
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It is the thesis of the proposed research that the causes of these 

failures arc an inadr.quate rcco~nition of the critical importance of the 

interactions of the socia-economic factors with the physical aspects of 

the sptcms and a lack of wlderstanding of these interactions. To illus-

tratc, the process of water cistributian in an irrigation system is a 

fllJlctiC':I, inter 0.113, of the physical layout of the distribution channels 

~lJlJ t\~·.' r.l:ln;l~~!f1l;llt rUli.!5 foll()\~cd by the water authorities. These two 

elt~l(:.lts, ch:-mnel S JnJ rul e~, inter:lct and cannot be viewed as independent 

('!('n:c~:l'~~ \;h(.)u sy~::(,in<j G.l"8 being ,\eyi.~'Tlcd or operated. Since the ability 

to ihl1d ,'I!len t l::~IW!gcl:lcnt rule;" in turn, is a flmction of social. arrange-

wenls the ini~iul choice of distribution layout needs to be considered 

fI'om 011 orL~Jlli.::ltioll<.ll perspective. 
j 

'[hu rcscar~h proposes first to describe and analyze critical inter-

actions, such as these; ~ccand, it will attempt to identify those 

intcT~ctions that ~re critical to system success; third, the ~~lications 

for polic.)', des i~~n and op~ration Hi 11 be identi fied. It is anticipated 

that this incrC'ased understallding will be incorporated into a set of 

analyti(.:al and operational procedures designed for use by planning, design 

and 0pt:r:ltions organi ::1tions. 

The n .. ~~eal'l::l pruc8Jufe: i'iill be based upon detailed, int'erdisc1plinary, 

field analysis of cxist.ing systems with a ronge of physical and soc1o-

cconond.c c:cndi tions.. The studies will be comparative within county, 

between COWl t)', and betw~cn public and conun lmal systems in monsoon Asia. 
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2. RESEARCH PURru~E I\'~D EXPECTED PRODUCTS 

a. Th~re is :llmost univer~,:l.l recognition that irrigation s;'stems 

are "comv1cx bt~r:lctiJns of phpic:Jt. economic and social factors." Yet, 

in planninr:. in c1esi.[;.1, and in op(:':l.tion many of these interactions, even 

critic:l.l ont'S, are either ignon.d or only considered intuitively. 

It is the purl'0~c of this proposed research to improve current 

procedures [or the Jcsir;n of nCH irrigation systeMs, for the rehabilitation 

of cxistili~ ()nes 2nd, ;'lllr~ generally, for system ma.nagement and opel':1.tion. 

This lIould D~ ac~ic vcJ through cxpl ieit cO,.3i.cieration of the interactions 

0; ~~iticJl sodo-e(Onol:L~(: fJ.ctors h'ith the l'hysical and biological factors. 

The ult.ili\:ltc indic:l.tor of the achievement of this purpose is 

iIi\IJr('v~d irrl~;Jtion :;ystCL p'.:rfoTIDcnce. For the purposes of evaluation 

uf tlds rcsc,l:.:ch proj ('ct 8, more rC:llistic ul tir.mte indicato'r would be 

:lc i'cptanct.: of the r<:'vi ::.ed proceduTl~s by a signific,ant nwnber of the orga

ni:.'.at::i.o:1s rcspo:1siblc for the desil!!l and/or operation of irrigation systems. 

IIIte',1nedi,atc ij':ii...::atL'I1 of the :::.chie'.'ement of the project pUI7o~e would be 

the Succe:i,O [til appli..::n ,Lon of the revised procedures to the redesign of at 

least a few existing systems. Both of these indicat~rs require a relatively 

long time for l;t:i.li::ation. giVe!l the time Sp:lll between design or redesign' 

unJ s)'st~'m ir:lplc::lCnt:1tion, and bet\>;een implementation and impact on project 

pcrfoI'lT'::tncl.' . 

A preliminary indicator of the achievement o~ the stated purpose 

would be the utilization of the revised procedures by any of the organi- J 

zntlons rf~::;ponsible for design and/or operation of irrigation systems. 

b. The specific research objectives aru: 

1. to describe, analyze and explain the complex interactions 

uetween the physical, biological, economic and organizational dimensions 
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of exhtin~ iIT; ~ation sy·;tems and the relationships of these. factors to 

overall s/,ste!l! pcri":)r::'I 3J1ce. 

2. to develop analytic~l tools and procedures for the identifi-

cation ani anal;rsis of critical system interactions of the type indicated 

above. 

3. to identify system design and operation implications that 

derive f.:-::>r.I the ex?licit crmsideration of sG~io-economic factors and their 

interaction \dth. physical and biological factors. 

4. to identify the planning 'policy implications. These implica-

t ion; l:.e i.n the al"'33.5 of. rroj ect scale, choice of technology I degree and 

for:il~ of i"a:7.J.cr paT:iclp3.tion and equity considerations, 

3. SIGNIfICANCE AND RATIONALE FOR THE RESEARCH 

c!cveb?;::p.::l~ 0: t::::: :..;'")C IS, 2.S evidenced i.:1 the tj~l Indicati"/e t·;o:-lc! Plan. 

t:ba PSAC =~?O~t O~ t~e ~ot~d ~ocd Supply a~d ~ore :ecently at :he World 

=-5·.:-::"_"'-~:._·_;·1" :: ... ·-1 ... '0 ..t~ 11.::::1· .... l~~· -"""I.,!.,!- ';:,""10- ,. ... """"""'i~':7 ;;u-~~., ~ ... -" ... -~ .... _ .... __ .... uc.. _" 1.l.._...J .. ~ _...,_ --'-.I~~-.. -o ... J. __ &Q ';" 

canals, reSe:"':oi:-s 3.r.~ deli';e=y syste:::) all t'c?rase:'lt visible achieve-

~cnt and t~cra~~r2 ~~::"'l a positive pol!:!cal connotation. Data ~orl~-

'Tide, hOI/eve.=, :'::::':'C2..:= t~<:.t ;:cst i::-i~atic:'l sys::ems and practically all 

in t!l.e !...DC ~all :2.:~e= set:::i~6 ope:oar:e at ~nbell.e.vauj"y luw .::riic;italClc.;, 

GOVernncncs cont~::u~ to ;uild syst~s i~ this sa=e cold with encourage-

:acnt: f':::= l:~::-l-:' 3::.:::~, AID, ar.d c::her :::ajor c.onors. 



- s -

HoW' to pro":~a go"C ';Q.:~r :!a~ag~~nt f=~ the '.:ate!' sou:,c:e t:o t~. 

crop root :onc it. :l:e LDC setti ... ~ is Il~tr.er k.,otm ncr doc\.!~ented. This 

project is c~si;~~d t~ acidr:ss that ?roble~ jy.studying the social, 

econo~'~ ~r:~ ~_0~~~._'~al ~so.er~s of exi3ti~g sv. st~s (state-of-the-art) • . . ~- .... , -.- --"' '\'" -
T~(' obj Qc::.:i.\'Q !.S to ~ro,,:!.;'<; .. a. bet:er l:ec:.c.n:.s-::l. for desi~:l ar.d ope:-ation 

ope:'(!ti~!l is a :{~y ?toblc . .':. l,·;i~hi:1 that st:-ategy. P-:actically al.l:LDC 

1:1 i::lproving thei.:: irrigation t:lana.s~cnt:; '. 
~ 

cvi~cnCE: the ~O~! t~~n $100 :i11!on di:ected at watpr resources =a~a;e~ent 

in ,UDls 1975 buJ;e~ sucnission. ?.asults of this pl:oject ~;il1. be extr~e-

ly usdul. to gove:-:::::e:l:S in d!;!si~ping n~'''' and reno'laring ole i=::igation 

b. The rese.lT'::!\ literature abounds with studies of specific technical 

questions (r~lar:'n; t~ soils, pl?.nts, water, engi!1eering concens). There 

are a nu:nl~·~!" o~ stuJics of project econcr;U(;s, and some of economic e£ii-

cienc), b =eLltion to technologic3l chang~s such as irrigation. Even in 

the sociaL science !,ite!"3ture there are significant numbers of s"tudies 

rela.ting to t~~ social systems associated with ir=ig3,tion,' and a few that 

deal with speciii.:: physical components of the irrigation system itself. 

(See Appendix II.) !:Iut to 3. very large extent these studies, while con-

sidering siJnificant aspects of the complex interrelationships of developing 

country in'igation, I.ere undertaken from a single disciplinary point of vie· ..... 
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In a numbl."r of instances the) sensitivity of the investigator to the related 

disciplines h3~ Fcnnitted a broader view, with new insights. 

RJrcly, ho\~evcr, havc'! interdisciplinary studies of irrigation project 

probl ems becn un.Jert.1ken wi th representatives of the relevant disciplines 

collabor~ting closely. Neither have these studies been undertaken with a 

foclIS 011 idcntifyin~ polic)' and operational implications. As a result, 

understanding CJf interactive effects and their implications for planning, 

des irn anJ orera t iO:1l1 processes is woefully inadequate. This is especially 

true for unJcrstanJing of socio logical implications and their interactions 

with the physical 2.~pects of the sY$tems. These interactions are important 

both in tenns of the anticipated operations of the systems and in terms of . 
the nnLi cip.1.tecl cO:1sequcnces of proj ect investment. 

4. PLM':S TO COORDINATE TO LINK RESEARCIi--INCLUDING NETIWRKS 

Since the c::1;)hGsis is 011 real-world systems, active ~oopc:cation of 

tit", gov('rn::ivnt3.1 .::J~~':';flci.es rc::;pol1~ible for irriZJtioa i3 ess(.!ntial. WorUng 

C:OlltaC'.t :11 r·~;~Jy (';<ists 'dith '.:ho :-Jational IrrigJtion Administration (NIA) 

in the I'hi!irpin<:s, the ~:llJ:t River Dcvelo[linent Authority ;md the Division 

or Irrigation 3.!1J DrainJge in H:ll:1/sia and the Royal Irrigation Department 

in Th3iland. Contacts have been mac.e \dth relevant agencies ,in Indonesia, 

though ~orking r~l3.tionships have not yet been established. Close rela-

tioIlshiI'~; exist with stuff on tho "gro-Economic Survey of Indonesia. 

Linbges with the academic institutions in these countries have been 

.- estahlished throu3h previous research activities of the prop~~cnts. In 

the Plullppincs, close relationships exist with f~culty at the University 

of the Philippines, at Dilliman and Los Banos. Important among t.hese is 

contact with Dr. Senen M, Nir~nda of the Department of Agricultural 

http:o-enci.es
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Economics, an aJvisor to the NIA and research leader in the area of water 

resources Hith the Philippine Council of Agricultural Research. Similar 

relationsllips exist with the Institute of Philippine Culture (IPC), a 

social science research unit of the Ateneo de Manila and the Social Science 

Research Unit of the Ateneo de Naga. The IPC is collaborating with the 

NIA on a survey of communal systems in the Philippines with support from 

the ForJ Foundation. 

In Malaysia working relationships exist with the Agricultural 

University at Scrdanc nnd the Science University of Malaya in Penang. In 

Thailand coIl abor:ltion is anticipated with r..asctsart University (both its 

cnginee:::ing ::.nd sodal science departments) and several other uni ver.sities 
• 

in-:1udinz: Chul:::.!c;;Z}·.Or:1, Th3=o,-sa~, Kcng h..en and Chieng ~fai. 

The International Rice Rcsc:uch Institute (IRR) is expanding its 

exist bdl,ecn the proponents and the research staff and administration at 

TRRI. Discllssions have already bi-'en held with the Director of the Institute, 

Dr. }.i.e. BrLi.dy; with Dr. R. Barker of the Department of Agricultural 

Ecollomics; :.1nd with Dr. T. Wickham of the nel'<' Department of Water ~1ar.agement. 

Close colJ::J.~oration is further 1i.ssured both within the Philippines and 

other cCllntries of the region as iRR: I s I"ater management res«7arch expands. 

1n South Asia contacts have been established with staff of the Water 

Technology C~ntcr of the Indian Agricultural Research Institute and the 

Fater nC~;ullrccs Developmcnt Center at the University of Roorkee, as well 

_ as with the' Agl'ariJ.n Research and Training Center in Sri Lanka. 

It is anticipated that this research will be related to the activities 

of the regional nctYiork on irrigation research supported by the Agricul tural 

Dcvelopl!lent Council. This network represents an important group of Asian 

http:aa:~zgemo.nt
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researchers and others concerned with the improved operation of irrigation 

systems . 

Asian researchers represented in the network arc an important source 

of information on irrigation research and a significant group for future 

research efforts on this topic. They will be used for purposes of reviewing 

research plans and strategies and as analyzed data becomes available as a 

forum for the early pl'esentation of findings and interpretations. Their 

ability to discuss the findings in the context of their broad collective 

rcsc:uch experience will be of great value in the final reporting of 

results. 

Two important U.S. groups dealing with LDC irrigation issues are the 
.\ 

.Consortium for International Development and the Food Institute of the 

East-Nest Center. Faculty associated with CrD can perform useful consult-

ing l'oles regarding research methodologies, the final interpretations of 

results and the development of policy reconmendations. Their participa-

tion in the development of the final international symposium will be very 

helpful. The Food Institute has considerable experience with presenting 

rc:se.uch findings to system managers and operators and useful collaboration 

''Ii th them for the purposes of t:oanslating research findings into instruc-

tional materials is envisioned. 
, 

Colorado State lliliversity in their AID supported research project 

ill Pakistan h~lS carefully delineated social and technical problems associ-

ated with the on-farm aspects of that irrigation system. CSU counsel 

will be sought in design of the detailed work plan and their data and 

collection techniques reviewed carefully and used wher~ applicable • 
. 

We visuali:e these linkages and cooperative activities as being 

important components of this research effort. In addition to the direct 
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value of the rese~rch itself, the combined activities will assist signi-

fic::mtly in maintaining the fragile but important momentum that currently 

exists and in the development of expanded local research capability. 

The linkages anticipated include host country participation· in 

development of the research specifics (e.g., identification of specific 

issues, selection of study sites, etc.), active cooperative studies utiliz-

ing local graduate students and trainees along with advanced graduate 

students fTom Cornell nnd Rutgers, both U.S. and foreign. In most 

instance5, the local ~Taduate students will be supported from local 

resources, thourh ~C)Jil.! logistic support wi! 1 be provided from the proj ect. 

S. PLANS TO FACILn'ATE UTILIZATIOn OF RESEARCH RESULTS 

Fuur phases for facilitatlnl.! the ut.L1Latiol1 of the results are 

anticipated: ea) irrLgation Jcpartmcnt confe;rences; U)) planning and 

reporting I.'ork::;hops; (c) international Sy:I;pOS ium, and Cd) other professional 

Ir.cctings de:l~.illg 1·6th proldC'lUs of tedl.'1ology, food and agricultural 

development. 

(a) Irrigation department conferences 

Our past experience has shown that periodic progress reports to the 

irrigatj on Jgl'11Cy staff, both at th~ system level and at the top adminis-

trative lev9l, provide motivation to remain actively coopeI 'Ie and are 

very cffccti V~ ill betting the research resul t5 utilized rapidly. Feedback 

from the agency stai[ is also very helpfUl in developing research directions 

_ which arc I;]OSt promising. Conferences a.re held at three levels and modes. 

Frequent informal meetings nre held with the agency personnel directly 
. 

involved in the research sites. Periodic, usually twice per year, co:;-

ferences are held for a broader group of agency personnel, usually 
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includin~ system sup~rintendcnts and Central staff designers. These 

meotings would include formal l"Cports as well as opporttmity for discus

sion. Dire::t rcporti:1~ to the agency administrator is planned for at 

least once per year. 

Cb) P lanninr. and repor-tin!; workshops 

Research planning I\-orkshops G:J."C proj ected prior to the establislunent 

of each research effort. 11lCse l.fill provide the opportlmi ty for effective 

input into the research planning by the host country collaborators, as 

\-:011 as for dis!;emination of the results of the previous research. An 

updated "state-of-tho-art" report will form the initial basis for each 

\"orkshop, from I~hich specific E'rr.ph~ses will be developed. 

Following the field data collection phase of each project, a 

SYliljJosiu;'1 will be held in the ho:;t country, to revie'N the data and the 

projected analysis. Subsequent to the analysis, an expanded conference 

to report the results is plrumed with participation of other agencies 

and groups concel11eu l.,rith irrigation development in the region, such as 

the Mekong COLmittee. 

(c) In1'crnational sYlllPosium 

Tow~rd the latter stage of the research program, an international 

conference is P1"Oj ceted. Th~s conference will be specifically aimed at 

the planni.ng and design cormnunity which, in practical terms, 'may be the 

most import:lIlt group in influencing the utilization of this and other 

research results. 

Cd) Other professional meetings 

The importance of ilTigation in world food problems and in agri

cultural d~vc1opm~I1t in general is so widely recognized that various 

aspects frequently are considered within these contexts. This is evident 
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in past MAS meetings I at the l'lorld Food Conference, in a variety of 

professional society meetings, and most recently in deliberations of the 

International Food Policy Research. Institute. The researchers involved 

Ll this proj cct. will participate in a variety of those meetings and will 

hav!! the opportunity to present the findings and conclusions. 

6. MANAGE-lENT CONSIDERATIONS 

It i~ proposed t~at t~is research be handled t~rough a sole source 

CO~ltr:lc:. r:.e '.,jode ::l!SC JC d.one by an int~rdi5cip!.:!.::!.ary tem and the 

di.s(:ipli:1L~~;; 'ls.s()c:! . .J.t~d ~'lith the problr.J:l. All have had ext:ensive ex-

pccicncc :La i.::'t·i~.:ltiun related \mrk in AsiJ.; t'-lO have had significanc 

Lldc :'::::'.01'.3.:'.. (!:·;~·'.:!'ion,=-e i.:.l Latin AI:lerica. These experiences. include field 

WO~~~~ tosc:~er ?rc~iously and have established the relationships ne~essary 

cO:-:1?ctencies and e::?E:::-:'cnce Horl~ing as a te2r.l, tHO universities are 

f'ropor.ed.. The. con~::.:!.ct '.-rould hO~'iever be. with one, Cornell, who Hould 

A porticn of th~ field ~or~ shouli ideally be conduc~ed in Asia where 

~~ .... """,- ... -... 10..0_' ___ ...... . ar.d 
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th~t co.~cc:~cd. ::'e!.d ::issic:1s ~.'ill be i.:.tc:-ested and cooperativej ho~:avar, 

before d:1y fiel~ ~,urk or formal LOe lin!.:agp.s elre cade an inqui:y \-1111 be 

m~dc or nll ~issions as co their i~t~r~st in this research. Fl~al selec-

tion of test sitL!s will be Til.:J.d.l by the AID project lI!anagers and the 

~on::r;,,-:::or in consul::,ation uith Regional Bureaus onli' after ~eceipt of 

sug~~s~ions [r02 ~ission5. 

:i."c:.:lt care l1iJl b.~ :J.k::!n during the pr~li.,"'Jinary stages of th~ project 

to CI'.!';Ure good li:1k.:lges. 7l1e AID project "~';:lnagers ~V'il.l assist the 

co'nt:,cct;"\t', ir. t!1C' field, Hi':h the dcvelopr::ent of fOnl31 lin.b.ges bet';.rzen 

-- - - --.-
t~c U3AID ~i5sion. the host co~ntry institutions, and the centrally funded 

contI' .. ':::. T11is \·,'tll be accCi~~pii3hed through. meetings, at the test sit~s, 

BudGeti:1~, reporting, and docu-

::'·:;1:_·.··, .. ,.,.-., .~.,.-- ....... - .. "':":: T.,:-:~~ ;-..... ~.:~.J ~::",-·"""~n"1. ~O_fooo_""-- ... "- ""'_,.: "''''''''''3 
---.- .:I. ...... to- ... _ -'--".-".0-••• ___ ... C •• __ .... :..J. \.\Y·::~l t..&. .. e \J "'- ... ~'-"""""' .. ""' ..... __ ....... _ 

ortlin..:te th:'s ?roject ~Tith other rclat~c! AID financed l.'esearch r>~uj:!Ct.3, 

to c!!ccl~ proSt'2~3, to plan fu::!.l=~ ~.;rork and to cmtici~ate and r&love 

cvnstr:'..int5 '.1!l::'ch r..:i·bht: i:lpede"prcgress. In certain ins::ances th~:lQ 

http:handl.ed
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input. 

1.,--... .., ...... '::::!I';~ t::;; 

ne~\l~cn 12 ar:.d 18 ::!o:1ths dcer inici:.;:ion the project: v111·rl!t:c!.va 

e: :.-ath~r .tl:J:·:)U8~ re.',ie\J. This re'licu ~vill as~ess the p:'ogress :ut 

the site s212~~ion ~~s good or if it ~hould be changed while there i~ 

suf~icicn: ~i~a to devel=p reliable data el~e~here. ~t this point a 

decisiun ",1::'11 ::150 be r.J2.cie. as to the desirability of conducting t:"e rci-

ccarch i~ a th!:d country. 

Special Competence of the Contractor: 

Tho four principal investigators represent the critical disciplines 

associated wi~h :he problem. All have had extensive experience in irriga-

- tion related ',Y"()r~~ in :\513.; two :"ave had significant additional experience 

in Latin :\."1~ric3.. Thest~ <:xperi~nces include field research, tecQ.nical 

~sist3.nce, tea~hingJ and policy level advising to government agencies , 

and/or ~he m~~j or foundations. The investigators have worked together 

http:th.st.on
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pl.·eviou!ily and have c.stablished the relationships necessary for effective 

mul ti-disclplin:lry re~jcarch. TIw search for the special competencies 

r'f~cessary for research on this type of problem \ ... as not confined to one 

uni vcrsity, and thus fLlcul ty from both Cornell University and Rutgers 

University are represented. 

7. TECHNICAL REVIEl'1 

Past research on irrigation has been highly disciplinary oriented. 

A cOllsiJcl'J.blc amowlt of research has b~en done exploring relationships 

b(:t\~'ecn plant growth ;Jnd water applications: much. of it in research 

station settings. Similarly, significant research. has been completed on 

t)h~ tcchlloh)f:Y of irri[::1tion. Tho work of social scientists on irrigation 

insti tulioa::; anJ org:,lli zations has ei th.er been incidental to more focal 

sociolo;jic:ll concerns or hJ.s largely ignored the significant nonsocial 

com~)Qnent:; l) f the S)'sti:l11:;. 

Ir.lport&llt new tnmds have occl;-,red in the past few years. Water 

managc~211t ra~ua~ch at IRRI has applied engineering and agronomic research 

in fiel d settings and hJS combined an interest in management and organiza

ti'Jnal issues. Researchers a.t Colorado State University are conducting 

l"cscnrch at the turnout level in operational systems in Pakistan.' Romana 

de los I~c)'c~" a grJdu;}te student in Anthropology, is conducting a unique 

study of a COiltI.lU1W.1. irrigation system in the Philippines that will combine 

sociological analysis with data on the physical perfomance of the system. 

Absent from t~le Ii tcraturc, at this point, are any systematic studies 

of the interaction of pnysical, biological, economic and organizational 

elements of irrigatioll based on a comprehensive program of research 

conducted in several field sites with comparative data. Thus, while 

http:SOciOlic.Cl
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numerous studies in the exis~ing literature are suggestive of critical 

interactions related to system performance, they do not provide an adequate 

basis for the enwner:ltion of design and operations implications. What is 

needed is a program of research that will allow the careful identification 

of critical inter~ctions and the interpretation of these findings into 

practical implications. 

Our proposed re~earch utilizing the combined experience of several 

disciplines \o.':i.th a focused proel~lm of research in several within- and 

r,1'05s-n.1 j'l')Il:ll field 5i tF:!~ is j ntcndcd to hclp fill tIlls significant gap. 

8. RESEARCH P!;'OJECT DESIGN AND METHODS 

• 
TI'/O sets of milestone..; cnn be identified for this project, one 

internal tu cach set of country studies; a second, reflecting the combina

tion of COll)1tIY studies to achieve the proj ect obj ectives. 

Within each cOW1try the research program will have four completion 

po)illtS: (:) iJI:i.tbtion Llf the field studies, following the pre-project 

plann:ing I'!orl::;hop :lnd development of cooperation specifics; (2) completion 

of fi('ld d:~1:a collection and preliminary analyses; (3) completion of fi!1al 

onalyds, reflected hy a report document; and (4) information dissemination, 

characterized by final reporting meeting5 with agency staff and adminis

trators, 

TIle project milestones can be characterized by five events: (1) 

initiation of studies in the initial three countries; (2) completion of 

_ the country studies; (3) completion of the between-country comparisons; 

(4) completion of the critical workshops and prep,aration of the final 

reports; and (5) holding of the international symposium. 



The anticipated time span for the total set of activities is five 

yoars. It is rccogni:cd that this proposal is for a three-year period, 

and therefore the full intceration of the individual studies into the 

compandve fral1e'oJork, the critical workshops and the international 

sympOSiWll h'0uld not take place during the initial period. Completion of 

the H/O of the three count.ry studies, and initiation of the third are 

anticipated within the three-year time frame. 

Rcse:.rTch Objectives 

f\. basic hnothesis lUlderlying the research. obj ectives is that specific 

vadaLles ;"i thin each of the con:ponent dimensions making up the irrigation 

s)'~tC!l1 environrwnt are critical for satisfactory system performance, not 

only by virtue of their direct effects but also because of their interaction 

cU"ct~, For exaJllple, in the r>hysj.cal dimension the importance of the 

fi:J[:I\jj LIde of the available water supply in determinj ng the area that can be 

serv(;ci by the system is clearly recognized. TIle customary design procedure 

to relate these ti'lO variables is to estimate the crop water requirements 

and tIl(! effici C.;ll..~; C!:i in dis t:d.butinJ and transporting the water thus arriving 

at a specified qu:mtity necessary per unit al'ca to be served. The efficiency 

selected preswllably reflects objectives related to economic and resource 

use efficiel\cy. What is not generally recognized is that the combination 

of social attitu~es toward water distribution coupled with factors such as 

profi Utbili ty resul tine frma irrigation may have a critical impact on 

whether those efficiencies could in fact be achieved. As a specific 

exanple, the DEZ pilot irrigation project in Iran can be considered classic. 

TIle project, designed as a model~ agricultural development effort based on 

irrjgation, with the latest in irrigation,technology, was design~d with 
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the cxp~ctation that water use efficiency would increase from the 25\ 

found in the traditional systems to S5 or 66\ with the modern improvements. 

Six yc:trs after the proj cct was in operation actual water use efficiency 

was 11%. The modern ::;ystcm destroyed the role of the local villages in 

the water contI-ol process and failed to substitute an organizational struc

ture til;.!t the local farmers were willing to accept. 

~bny mor~ individual cases could be cited where failure to recognize 

critical int8raction has resulted in failures to reach project objectives, 

pal'ti;llly or totully. BOh'ever,. there has not been rigorous research to 

id~ntify these critical interactions. 

~c~:..~,rch Objective 1: To d(>scribe, analyze and explain the complex inter

.:let lons bct\'lel~n the physical, biological, economic and organizational 

dj;l\(:llsiol\s of existing irrigation systems 3.nd the relationships of these 

factol'S to overall system pcrfornance. 

a. 11H.! basic approach is to conduct multi-disciplinary field studies 

of operating sy~:tC'lJ1s in each of threo cOlmtries: initially the Philippines, 

then jn t~vo other countries of Asia. 

The COJiiplc:dty of the probl~ms being addressed, the importance of 

lmJcr:;unding local situations, and the need for interaction with irriga

tion system personnel. require that the research be cooperative with host 

country research collc~gues and government agencies. The research coopera

tion ~JlticipatcJ is described in the section on research linkages. 

Initial focus will be on the systems in Central Lu~on, either 

communal or :HA operated, selected with input from host country colle'lgues 

including the Irc survey of communal systems. The systems will represent 

some h'hich have been judged successful in meeting the water needs of small

holders and others Ivhich have been judged unsuccessful. 



The first systems to be studied are located in the Philippines wher 

thore i5 stnnr, govl'r.~mentJ.l cOllcern with many of the issues related to 

this proposed rC'5I.,;:lrc:h :md \vhcrc many intern.1tional agencies, including 

AID, are activl.,; in the irrigation development area. 

There arc tHO irnportant dimensions of the research that set the broad 

paro.mcters of the research n1cthodololJ)'. First, the research is concerned 

with actions in I,;xisting irrig3tion systC.!rlS, hence the need for field 

research and prilll:lry d.1ta collection in operating systems. Second, given 

the conccpt3.al emphasis on critic;).l interactions, specific field data 

wi!l be collected in each of the broad categories previously mentioned: 

physical, biological, economic and organizational. 

ItP~~!C~EcsiJ~~: Existing irrigation systems in each of the three 

Asian cotmtrics \;ill be selected as field sites. In each country 3 to 5 

systems will be idcntifif'd for field work (the area served by one lateral 

of a large irrip,at.ion system might be considered a "system" for the purposes 

of tllis study). Thw;, the total proj ect would cover 9 to 15 different 

field sites. Observations and da'ta collection in each field site will 

continue for approximately 18 months thus permitting obserVation of system 

opcr3.tion through both the \vet and dry seasons. In addition, by utilizing 

existin[! records and eliciting information from informants about .the recent 

past we will attempt to add a time dimension that exceeds this l8-month 

observation period. 

Data collection: The field data win be collected by a mix of 

research techniques including at least the following: 

1. Ph0sical measurem~!2~_~ water flow: To determ;ne actual amoWlts 

of water being delivered at different locations within the system and at 

difforent points in time. 
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2. Farm surveys: 
/ 

to determine cropping patterns beine followed, 

production inputs used, patterns of landholding, etc. 

3. Key informant interviews: . to obtain information on the formal 

and informal roles and nIles used to operate and maintain the system, 

procp.uurcs for selecting leaders, modifying roles of work time, etc. 

4. ~~rticipant obscrv~tion: attendance at group meetings, involve-

men t \Vi th I.'o~ .. k Lrour~j, observation of actual irrigation activities will 

be u~;('d to Cll ll:lbor:1t~ infon:JJ.tion collected through other techniques and 

to identify !lew infor;w.tioJl. 

5. ~9~j~:li·~tr j ~::~.9d~niques: to identify patterns of farmer inter-

actioa on \'later use and related activities SUI..; I a<; joint land preparation 

or marketing activities. 

6. EX:l.mination of records: when possible, the examination of 

records such .15 r.linutes of mcetin8s, formal statements of rules and 

proccct.;rcs) financia 1 records and other information will be used as 

infon.ation sour;:;cs. 

'111cse arc standard tcclU1iques for obtaining the needed data and the 

investigators have had 10n8 experience with them. 

The focus of data collection initially will be 011 specific variables 

related to the physical, biological, economic and organizational elements. 

TI10SC efforts will be designed to answer such questions as: the nature of 

the (.!ngineering structures of the system, the types of soils available, 

ba:.;ic climatic conditions, available, ater supplies, the nature of cropping, 

inform~l water rights, patterns of conununication and leadership, etc. As 

information is collected on each of these special~zed topics and shared 

among the research staff, potential critical interactions will b~ identi

fied. As these al'e identified, research proce""-es will be implemented'to 
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carefully invc5tigate these l~ads. For example, if information on canal 

si:o suZgcsts that water delhery at the time of land preparation will be 

5ignific:l.1tly con'~trailled, l"C!!Jearchers working in the economic and organi

utional areas wi).l be alerted to look for specific cropping patterns, 

rules for planting schedules or other techniques that the system users 

may hJVC derived to cope with this problem. 

TIlc identification of guiding questions, as that of the test sites 

thcID5clvc-s, will be mde during the project initiation phase of .;ach 

co\.mtry study. Development of the spec:i.fics of cooperative effort will 

take pLiCC at the S:"!.Jr.C time. In addition to the I.oe participation during 

the planIling phase it is anticipated that some tDe researchers from the 

Insti tULe for Philippine CuI tm'e, the llniversity of the Philippines (Los 

Bano.5) ::i.lld Central Luz.on Statc University may be actively involved with 

aspects of the field work and data collection in the Philippines. 

The International Rice Research Institute is planning re!:carch on 

t! .. ,' ~ .. :~·~,~.i.fication 811d implcl;lcntation of relatively specific practices for 

the il'lprovement of system operation in the Philippines and other countries 

of Asia. The IRRI will participate in the planning ,.,.orkshops for this 

proj cct ~nd will include appropria.te data collection in its owr. studies 

to provide input into the comparative phase of this research~ 

Q~ta ~~~~1lL::.~: The initial analytic strategy ""UI be to examine the 

field <lata [or ea..:h'field site ind~pcnJently. Hypotheses regarding 

critical interactions will be tested with a variety of statistical tools 

appropriate to the particular empirical measures available. These tech

niques may mngc from nonparametric tests such as, chi-square through 

parametric tests such a5 partial and multiple correlation. In each case 

the choice of technjques will be determined by the properties of the . 
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empirical measureMents availablo and the conceptual thrust to identify 

and test interactions. 

As analysis is completed on the data from individual field sites, 

cross-sites comparisons \'Iill be undertaken. This will allow the further 

testinr, of interactions deduced or induced from specific field sites. 

b. The In.1jor actjvitie~ associated with this objective are: 

1. The planlljn~ \%d:shops to be held in each country for the 

purpose of identify Ln~ test systcm~, specific study questions and details 

of h.ost-co~ntry collahoration. l1\ese wi 11 ue held at approximately six-

month intcl'vaL and tlH.'rl' C:)re 1"/ ill ue completed in the third country 

about 13 months :..::u:-r p:'o.i ed initiation. This activity will produce the 

test pro.;c,!uJ'us. qucstinnYl.ircs alld detailed resear,;h plans for each case 

study. 

2. 11\0 !:JliliE.~j 1\1) count-ry studies including the collection of 

Hold dO-ta, :l!1:cJ)'!:.is and reporting of results will be initiated approxi-

tm tv 1)' 6 11l0Ilt)1~~ aft cr proj l~ct ini tiat ion and concluded \\'i thin a 2l-month. 

pc·dod. Field data Will include: water use by farming l.D1its, economic 

(fam budget) uJ.ta at the farm level, details of water management practices 

at the various management l(web within the irrigation system, and opera-

tional details of associated fanller organizations and social structures. 
, 

Thi.s activity will be complete with the compilation of the data into a 

report. 

3. The second Asian country studies, similar to Activity 2, 

_ will be initiated 12 months after pToject initiation and completed in the 

fo!1o\'t'ing 21 months. The data (same as 1.. above) will be collected, compiled, 

and recorded in same I:Junner as first case study. 
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4. 'nlC third Asian country studies, similar to 1 and! above, 

will be initiated 21 months after project initiation and completed at 

the end of the project period. 'Data and compilation as 1 and 2 above. 

S. Integration of countEr studies'would be initiated only if 

the project is extended beyond three years. This would involve an exami-

nation of individual country studies for conclusions which can be general-

ized across geographic and agricultural system regions. 

c. The resource requirements include: 

1. Access to the overseas field sites; our contacts with 

irrigation agency administrators in the countries specified insure this 

accessibili ty. 

2. Facult)' and graduate students in the host country; we have 

had continuing contact wi t:l. faculty colleagues in the cOlU'ltries specified 

ruld have been assured of cooperative efforts~ The IRRI has indicated the 

availability of scholars and trainees from the IRiU trajning progran. 

3. Vehicles; depending upon the location of specific sites, one 

or t\-.'o jeeps (or equi.valent) plus a mctorbike .... ·ould be reqll~red, along with 

miscellaneous sl:w.11 equir::,'':IIL. c. g. rain &uages, locally fabricated. No 

special equipJ:1cnt needs are anticipated. 

The total estimated cost for objective is approximately $180,000. 

Research Objc~_tivc 2: To develop analytical tools and procedures for the 

identification of critical srstem interactions suitable for use by the 

professional cOI1TIl!nity invol'led in design and operation of irrigation 

systems in the devcloping countries. 

As discussed under f\cscarch Objective 1, the number of possible 

interactions influencing system perfonnance is extremely large. Research 



Objective 2 will build on the understanding gained through Objective 1 by 

system~tic analy3i~ of the interrelationships identified and their offects 

on system performance is anticipated that scaler rankings of importance 

will be an outcome. 

a. The major activities associated with this objective are: 

1. Development of preliminary analytical tools and procedures. 

Quantitative and qualitative scaling techniques will be used to develop 

procedures to rate variables in terms of their impact. The data from the 

Philippine case \-lill bo used to do this. 

2. Appl:ic~tion of preliminary procedures to a similar environ

ment; refin~mcnt of the tooL; 2-nd procedures. The procedure developed in 

1. al>oVl! uti lLill::. Prj lii'pin':' d.:tt3. '",i l1 be applied to the irrigation system 

of the sc:cor,j ,\:.L!:l c~)u;,.trv, The results of this technique will then be 

COT'li';lre<1 to !-\lC J:lLl c.JllectcJ in that COUTll.ry. Discrepancies in critical 

varir.Lles rc~;ultin): L';)r.l U:e -J!;.11ytic proc:Jurc vs, the d.1ta collection 

will be ,:valU.ltc:c\ :C;ld tLc pr0C~-G',::-crefL;\L'J .1ccordingly. 

3. {rplic3tio~ of th~ pr~ce~~r~s to a broader context; refine

W.!llt of the t(l(lls ;t;:J i:r.;ccd·,I!·'~S, The refined procedure will be evaluated 

for l'xtl';;pol.1t.ion ::(1 J. '"ider C'o.Il',:u:'31 cnvirC'nmcnt by testing it on the 

thi rd ,-"\;:'.t:-y d.l ta, 

4. AdJl)tat i on of the procedures for use by the professional 

irrir:ation cOI:ul'.unity. Finali~ing the procedure based on the testing 

procedures dcs~ribed in 1, 2, and 3 above. 

b. The milt'stonc events will be the preparation of the local working 

papers, the holJin!:: of the agency workshops and preparation of the country 

study final reports. 



c. No special equipment or facilities arc required. Personnel needs 

include the senior investigators, along with host-country colleagues. 

Approximately $50,000 is estimated for this objective. 

Rese~rch Objectives 3 and 4: To identify system design and operation 

imI'lications that derive from the explicit consideration of socio-economic 

factors and their interaction with physical and biological factors; to 

identify the planning policy implicati9ns. 

a. Two types of activities are anticipated for these objec ives: 

1. Analysis using country studies are expected to reveal a set 

(or sets) of variables influencing system performance. The results of 

this synthesis will be a general application based on conunonality of 
• 

critical variables. 

2. Critical review and interaction Hith irrigation agency design 

and oporation personnel anJ with policy level plarmcrs. 

b. Following achievement of Oujcctives I and 2, data on selected 

systeJll:. in tit{: UPRP comnwTld area \'Jill be obtained, using the developed 

procedures. Analysis \dll be for the purpose of identifying the design 

and op(~ration implications. The reporting of these analyses and implica-

tians will be the indicator of phase completion. Accuracy of tho identifi-

cation cannot be judged until implementation of the changes under tho UPRP. , 

c. No special resouyce requirements other than the investigators 

and associated r,rt'..Jmtc students and collaborators. It is anticipated 

that $40,000 will be used for this effort. 

The gener:.!l pattern of field data collection and preliminary analysis 

by the research teams followed by critical reaction from other researchers 

and end-product users, with final analysis and reporting hna b(!~n 1J~"rl Vf)"C"1 

successfully by researchers affiliated with the Cornell Rural Development 
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Committee (sec, for example, the AID sponsored research on the role of 

local government). Three of the four principal investigators of this 

proposal have worked with the Rural Development Committee for a number of 

years. 

9. OVERALL COST ESTI~~TES 

Total Proicct Cost: $278,700 . 

Fiscal Year Estimates 

f:Y 77 FY 78 FY 79 

Salaries and Wages 
Principal Investigators $15000 $12000 $12000 
R~search Assistants 20000 30000 30000 

Field Resoarch Costs 10000 15000 15000 

Travel and ~Iaintcnance 12900 14000 13000 

Equipment and Supplies 9000 6000 6000 

Other Direct Costs 5000 5000 5000 

Indirect r.osts (36. R% of salaries 
and I"ages) 12880 15460 15460 

TOTAL $84780 $97460 $96460 

Cost Estimates by Obiectives 

The intcrrflar 10nships of the objectives and the sequencing of the 

in-country studies make it difficult to break down by fiscal year detail 

the cost estimates for the objectives. TIle overall estimates by objectives 

are approximately: 

Objective 1: $180,000 

2: 50,000 

3: 15,000 

4: ·35,000 



26 

The first year emphasis Hill be entirely tOHard Objective 1; 

approximately 60~ of the second year and 40% of the third will be for 

thi ", :" :JJ:lC obj cctivo, Tho emphasis during the second yoar will shift to 

Objective 2, with approximately 25% of the costs allocated to this; this 

same pcrccnt~gc is anticipated for the third year. 

Ohjectivcs :5 and 4 "'ill represent about 15% of the second year 

budget and 35% of the third year budge~. 

10. WORK PLAN 

a. Obj~~tive~: To describe, analyze and explain the complex inter

actions between the physical, biological, economic and organizational 

dilI1c:n~,ion~~ of cxi :.ting irr:i sation systC'n. ' and the relationships of these 

factors to ovcr311 system pc~TformMcc. 

Completion of the first of the three sets of country studies is 

anticipated by the end of the stlcond yenr; completion of the second set is 

scheduled for Illid-yc~r three, Completion of the third set is anticipated 

early in year four. (It is recognized that this is a three-year project 

emd t.he decision to proceed with the third COlU1try set will be dependent 

upon review of the research progress ~1 year one. 

1. Acti vi tif!s 

a. Pl:lI1ning \wrkshops, In vieH of the major element of host-country 

cooperative effort required for this research, provision for host-country 

input at the planning stage is required. Prior to each set of country 

studies, a planning workshop Idll be held, to identify specific sub

objectives, details of field work, etc. 

b. Field d:lta collection and preliminary analysis (Philippines). 

Following the first planning workshop the field studies will take place. 



Intonslv~ data collection will t~ko pIneo Qt n numbor of communal systems 

in the Phil ippincs. Analysis of system specific interactions will take 

plae",. 

c. Fil'ld dat3. collection and preliminary analysis (second Asian. 

country). Same as for activity 2.; selection of appropriate country to 

be based upon consultations with AID. 

d. Fie} d. data coIl ('clion and preliminary analysis (third Asian 

~mtrYL So-me ~s J~Ol' activity .9_; selection of appropriate country to 

be based t:PC;J1 consultations with AID. 

Principal irlvestig~tDrs, primarily for activity ~ and during initial 

and final ~tagcs of activities ~, =-, and d. 

Graduate students, U.S. and host-country, primarily in activities b, 

E-, and~, tlnugh active in activity~. The budget estimates have been 

i~lentiiicd in dot:dl by Fiscal Year (section 9) with overall estimates by 

objective. For the first two years, for Objective 1, the estimated total 

cost of $1·1S,OOO. 

Activity A. Planning confer~nce reports 
Initiation of field studies 

Acti vi ty B. PhiUppin,~ country report and associated publications 

Activity C. Second Asian country report and associated publications 

Activity D. Third Asian countlY ltp0~t and associated publications 

Activity E. International symposium and report. 
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b. Obj ecti vc 2: to develop ,lnalytical tools and procedures for 

tho ic.lentific~tiol\ of critical ~ystC!l1 interactions. The achievement of 

Objectiv\) 1 for the first tl\'O Asian countries will permit the development' 

of appropriate proccdure~. 

This ~.holllu be complr:tcd ,.,ri thin the third year. Application to the 

third Asian case, and subsequent modification would take place in the 

fourth year. 

1. Activities 

a. Devolcpment of pl'oc~dl1res for Philippine environment. Initial 

idcatifi.cation of critical vcl1'iables and an identification procedure. 

FollrlHillr, this development, 2 ",'orkshop with host-country researchers and 

ar,l'lICY )'cpresl!l1t:1t.ivcs will be held to evaluate and refine the procedures. 

b. Application and refine:nent of procedures. The procedures developed 

on the oasis of the Philippine- studies ,.,rill be applied to the second Asian 

coullt1'y; these will be modified to include the inputs from the second set 

of studies. A. lllcal critical ,,'orkshop Hill be held for agency reaction. 

c. ~pplicatj.'2n 8.nd refinement of proc.edures for third Asian country. 

Similar t.o Activity h; expecteJ completion latter part of fourth year. 

d. Development of gcnerali zed procedures. A pattern similar to 

E. and £ though ' .... i.th the broader perspective, culminating in a general 

critical workshop and international symposium in the fifth year. 

2. .Inputs 

Primarily principal investigator and host-country colleagues and 

<J,t;~li'-i personnel. Costs are primarily related to travel and partial 

salaries. 



3. Obj cct ~~ verit~ Ie progres 5 and comp letion iJlIfcators 

Activity A. Formal procedure document 

Activity B. Revised procedure document for Asian contex~ 

Activity C. Revised procedure document 

Activity D. Generalized procedure document symposium report. 

c. Objective 3: To identify system design and operation implications 

that derive from explicit consideration of socio-economic factors and their 

interaction with physical and biologic factors. Most of the activity to 

achieve this objective ,viII take place in the third, and subsequent years. 

Completion i3 anticipated for the firth year, culminating in the pre~enta- . 

tions and Jiscu5sions at the international sYTllposium. The country specific 

• 
implications ",ill be comlleted approximately six months after completion of 

Ohjective I in each country. 

1. Activi til~S 

a. TIl~ ~nalysis of results developed under Objective 1, as well as 

thc:t obtaineu in studies by others. 

b. InteFact ion 'vi th agency staff and administration. Formal reporting 

,.,rill be made through agency conferences. Emphasis will be upon local 

country implications. ~fore general lJwplications will be considered at the 

international symposium. 

2. Inputs 

. Primarily principal investigators, host-country colleagues and agency 

__ personnel for the in-country activities. Budget items primarily related to 

travel and meetings. 

3. Objectively verifiable progr~ss and completion indicators 

Reports of agency conferences, and associated documents. 
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d. Objocti,:,e 4: To identify planning policy implications. Th1. , 
" Objecti~e will receive only preliminary emphasis during the first two 

years of th,; project. Significant work will start in year three, with 

D\:)st crnph.:u;is during year four and five. 

1. Activities 

A. Analysis of results to date, and identification of policy impli-

cations. 

b. Critical revie\oJ and reporting. Polic:y implications will be 

explored with irldividuals active in irrigation planning, in a workshop 

!onnut. Pr:finemcnt of the lr.1plications stC1.tE!ments. The final statements 

~ will be e;.:plo~cd at the international S~'Inposiurn. 

Primarily principal investigators, ?Ost-country colleagues, and 

planning personnel. Budget items primarily related to travel and meet": 

il1,]s. 

Report of policy implications. Professional and/or scientific 

jounlal articles. 

11. INITIAL ENVIRONMENTAL EXAMINATION I 

The activitjc5 of this project fall into the nrea described in environmental 

proc:cdnr.e regulations, paragraph 2lG.2(c) "Analyses, studies, academic 

or investigative research, workshops and meetings." These classes of 

activities will not normally require the filing of an Environmental Impact 

Statement or the p~eparation of an Environmental Assessment. It is possible 
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thnt an Ol~t. t of the pruject will be a set of procedures and guidelin,ea 

which when used would require such an asses~ment. However, the project 

ibclf only l'ropo~cs development of procedures. Under these guidelines, 

this activity c!t'arly qualifies for a Negative determination at the time 

when a thre~hold decision is determined. 
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PERSONNEL 

Four faculty me~bers, representing critical disciplines in the study 

of irrir.ation systems are identified as primary participants in the proposed 

research, Each has officially designated international components to his 

University responsibilities, ranging from 25% to 100%. All have had 

extensive experience in irrigation related work in Asia, including field 

research, te:lc:ling, and pol icy level advising to government agencies and/or 

the major fOU1dations. 

The prim:n-y faculty are: 

~ii1 ton L. Barnett, Dept. of Rural Sociology, Cornell University 

Eo Wal ter Coward, Jr., Dept. of Rural Sociology, Cornell University 

Gilbert Levine, Dept. of Agricultural Engineering, Cornell 

University 

Leslie E. SIII:111 , Dcpt. of Agricultural Economics and Marketing, 

Rutgers University 

111esc primary facul ty, along with the host-country collaborators, 

,dll provid ~ thl' core group planning the work, directing the graduate 

student pal'ticip:;mts, analyzing and reportir,g on the research. 

Supportjng the cor~ group of faculty will be a Cornell faculty 

advisory panel l'(.'presenting a broader range of disciplines, who will be 
I 

available for consul tation and specific input as problems are encountered 

for ,.,.hich individual 8),:pertisc is desired. Faculty in this group include: 

Dr. W. Brutsaert, Professor of Civil and Environmental Engineering 

(Hydrology) 

Dr. H. Capener, Professor of Rural Sociology (Development Sociology) 

Dr. /·1. Drosdoff, Professor of Agronomy (Tropical Soils) 



Dr. ~Iilton EST:lan, John S. Knight Professor of Government 

(Institutional Development) 

Dr. Howard Conklin, Professor of Agricultural Economics (Resourco 

Economics) 

Dr. D.P. Loucks, Professor of Civil and Environmental Engineering 

(Environmental Systems) 

Dr. David Thurston, Professor of Plant Pathology (Tropical Plant 

Pathology) 

Dr. Norman Uphoff, Assistant Professor of Government (Local 

Government) 

Dr. William Whyte, Professor of Industrial and Labor Relations 

(Development Sociology) 

In addition to the faculty members, research assistants will be 

utilized as an integral part of the research effort. These will include 

advmlced level grauu:lte assistants from Cornell and both advanced and junior 

level gracJu3.te assistants from the host country cooperating institutions. 

These \.,rill be coordinated to provide multi-disciplinary teams for each· 

system study. 
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The Determinants of Oeveloping Country lrriga tion ProJ l'd 

Prob ll'ms: A Nul tifactor Ana lysi s for Improvad System 
Op('ration and P('rformance - Cornell University 

l>l". Tllorb('cke, Cornell University, absentl'd himself from th" 

m('('ti.n~ to "void .Iny pl)ssibl£' conflict of inter£'st. 

Dr. 1'('t('rsoJl, Chairmiln of the Subcommitt£'e comp0scd of Or. lIe,ldy, 

Dr. H. Peterson, dnd Mr. Wittn('bert reviewed the project as follows. 

As b.ll·.kground nr. D. Pet('r~;0n pointt>d out that Asia, with morc than 

half of the world's population, has only about 20% of the arable 

land n'sourCl't~ 'Jhic" is 80 to 90':'. utili.zed. l1uch of this comes under 

til(' influl'lwl' of the tropical monsoon with distinct ,.et and dry seasons. 

They must. through irriga tion, insure aga inst drought to avoid famine. 

Re.ISI)ll,lbl\' sllL(,I'~~Silil indigl>n0us irrigation systems haVl~ e'volved. llo\o~~· 

evcr, the large, 0xtern~11y designed systems have a rather poor record 

of .:lchievelilcnt. There ilre ,n;IIlY reasons beyond the physical chilra~·ter-

istic5 (If th(' sy:,t(!!l1S fpr this poor performanct'. Sine£' there i.s no 

\o."IY to IIlI'I't Lhl' .lgriculturdl requirements of these heaVily populated 

,lrl'd!i without illl:rC35ed irrigation, this proposa l addresses a very 

important m..1.tter. 

This project proposes to deal with the socio-economic factors ar.d 

thei r interactions with the physical characteristics at the project 

level. Tile' research objectives are to 1) describe, analyze, Clnd explain 

the complex interactions among these components; 2) develop analytical 

tools for identifying critical systems interactions; 3) identify system 



- 111-

dl'~ign ,lnd opaa ti on imp lica tions; and 4) identify planning policy 

imp1 il:;ltions. 

A pl:mnillf, I ... orkshop including host country participation will insure 

..1 \"I)rkabll' IlII,thodolugy. Following this ana lytica I stage further planninB 

with host countries will rcfinc the procedures. The investigators appear 

well qualified, and there is also an impressive list of consultants 

rl'I'l"l'scnLing ililpurt.mt disciplin('s. 

Till' staled goal i.s to increase water usc effidency, but this may, 

or may nDt be fully congruent \"ith more basic goats, e.g., improving the 

income of individual farmers. Significant questions are: to what extent 

wi 11 cOllstraints external to the projects, such as national policy, be 

cOllsidl'rcd ,Ind how far can one movc into these? Will the Asian Development 

B..lnk and the Agricultural Devl'lopm('nt Council be involved in these con-

TIlt' SubCllllnnittl'I' is gl'lll'r,llly favorable to the project, but believl:!s 

it could bl' improved. Suggestiolls fur discussion include confining the 

projcl'l to 1il11llS00n Asia, clarifying the socio-economic methodology, and 

including plJlitical seiL'nee expertise on the team. 

t'lr. Wittnebert s<lid Lh(: consumer oriented objectives of the project 

were very good and that the efforts ot staff and contractor were apparent 

in the qua liLy of the proposal. 

Although he wa5 quite favorable to the project Dr. Heady suggested 

tl~t a more complete definition of the socio-economic methodology should 

be given as there arc many reasons for inefficient water distribution and 

usc. The hC3vy usc of research a ssi stants should be re-eva 1ua ted, and 

perhaps more socia I science emphasis given in the leadership. 
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Dr. M. l'ctl'rson pointed out that one can manipulate the variables 

and data input to provide wlwt~v~r conclusion destrable on irrigation 

l'nllllI11lil: :;. II.' rl'l'I'rC'lIl'"U <\11 ,',\ r Ii "~I' l'X,l\l\jl Ll' ill th" \~l'sll'rl1 tI. S. tll 

ill ustr,lll' tL'I'S til be ,lVoiliC'd. 

Ill'. ~hl\\l~ll:nery ::.aid thdt in till' socil1-economic methodology it is 

11l11'0rl~H\t tll ~l't thl' poLitil:al .Ill<11y~t to dttach sOl:iaL l:ontent analysis 

to ded sion analysis. He indicated his belief that the Cornell political 

sciencC' consul tants mentioned in the proposa l are qua lified to work on 

tha t prub lem if they are given accC'ss to tha t pha se of the study. 

Dr. Adams expressed his reservation whether this task could be done 

loJ i thin tIll' l'st im3 tC'd budget. He a l so expressed concern tha t host countries 

,)itl'll \o,';lllt the' money but do not \~ant projects evaluated. Therefore, he 

bl'l icvl'" this wllul d bl' il high ri~ activity with 1 ittle chance for success. 

Dr. SIYill\~;On l~xpresseu l:OIll"l'rll that l'xamples of the quoted critic;] L 

illdic,Il\'r~; 1.Jl'rl' licIt gi.vl'n aOlI 1.11;\[. t\ll'I"C I~;ts no pl'rformance indicatnr 

I."b i dl l:l';! 1 t wi t.h l'qui ty distr i.but iOll. lh' a sked if third country testing 

would Ul' included. Dr. Ehrenreich endorsed the systems approach and 

thoughL this expertise could be successfully incorporated into such an 

analysi~. Dr. 5111uckler pointed out that Cornell has political scientists 

who have worked in this area, and he would encourage their involvement if 

the pt"oject moves forward. 

~)L. tJ. h.:Lt:L·::Vl< ... d,'_n.o, .. l(:u~~d dliit lh~ budglll 1~ lIIDd~!:It, but aLncc 

this is pioneering work it may be best to begin modestly. It is necessary 

to develop a critical mass. 

http:Swan:.on
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Ill". Cll",,\,, TI\/A(;R, p"int"" ,'\It that " sf~"ith'i1nt. ",,jilt \'1 LIIl' 

projl~ct is that H will look at systems as tlll'Y ('xist, and thel'c is not 

to be allY juggling of inputs. IIc cmphasized that this will be the first 

project of it's kind in the world and will be a systems rather than a 

bottle-neck approa~h. He expressed agreement with the corrments on 

ml,thodlllll);Y. A significant key to suc.cess oC the effort is involvement 

of local people because foreigners cannot successfully go in and get the 

nl'cC"ssary dolta - this is why the workshops ar(' necessary. Va lid1ty of 

till' pn'jl'ct rl'sts upon rdiability l'C the datH. Restriction to the Asian 

ml'llSOOll arCil is desirable. Too oCten irrigation systems merely dispose 

of \~at('r. Not enough attention is given to getting the watC'r from the 

dl'livcry systl'm to the crop. This project will look .nto t.he reasons for 

thi~ illddl'qllacy. The project aims to see lE certain interventions do 

carry ov('r to other systems. The investigators ~elieve it will take time 

r .... ~cc th.:1n ('lOtH'\' tll dll this t;\sk. r."""\l'nt\n~ \\1\ thl' \\\\,\'\\'\,\IW\\t \'( r,\~\\\i'~\\ 

ds:,islOlllts he said 1'1\('5e would be top level advanced graduate studl'nt:; and 

L'lllployed ,.Ji sl'ly in the Cornell tradition. Before the project would be 

implemented he said top consideration would be given to host country 

locations. lie reported the Asia Bureau is favorable to the proposal. 

Dr. D. Peterson a sked if there should be more c brifica tion of 

methodology prior to approval and how a delay until October would affect 

the projeLt plan. Dr. Hesser, TA/AGR, indicated it would be possible to 

sharpen the methodology with greater political science involvement and 

re-evaluation of the budget for review in October without disrupting 
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• tIl(' planning horizon. The consensus of the subcolTl1litt~e was that 

Dr. Hesser's suggestion be adopted. 

t-Iotion: That AID staff consider suggestions of the RAC 

and present a revised proposal at the October 

(RAe) meeting. 

Vole: Carried ,\lith 10 aye and 5 nay votes. 

The Chairman lIIade clear that the negative votes should be interpreted 

as a desire to approve the project without further referral, therefore 

the project goes forth with a strong affirmation for acceptance with the 

!;uggcsted considerations. Dr. D.· Peterson said he wanted to emphasize 

the concensus of the subconunittee for this project and to compliment AID 

staff on its development. Dr. Long complimented the RAC on their review 

and action on the project. 




