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SlJtlHARY OF RAC REc;01l11£NDA'fIONS 

PROPOSALS REVIElVEn AT TilE MAY 24-25, 1976 t1EETING 

1. Effect of Protein-Calorie Intervention'5 on Hwnan Growth 
Retardation and Mortality Rates (New) '. Institute of Nutrition 
of Cpntral l~merica and Panama (INCAP). Duraticn of project, 5 
years; estimated cost, $2,288,020; authorization requested for 
3 years, $1,500,000. Schwe~gert, Carter, Linder, Montgomery.· 

2. 

~eco~~~,_dation: That Phase I of the Project be approved for 
a period of 18 months in an amount approximating $650,000 with 
the provision that RAC suggestions concerning design, food 
sources, data analysis, etc., be considered. It is un~erstood 
that AID staff will utilize advice from RAC member consultation 
during Phase I, and any proposed extension will require RAC 
review and action. 

The Determinants of Developing Country Irrigation Project 
p7oblems: A l1ultifactor Analysis for Improved System 
Operation 2' Performance (New) - Cornell University. 
Duration of project, 3 years; estimated cost, $280,000. 
D. Peterson, Heady, M. Peterson, Wittnebert. 

Recommendation: That AID staff c~~~ider suggestions of the RAC 
and present a revised proposal at the October (RAC) meeting. 

3. Improvement of Win~er \\Theat for Developing· Countries, Based 
on Hybridization of 'Spring and Hinter Forms (New) - Oregon 
State University. Duration of project, 3 years; estimated 
Gost, $943,000. M. Peterson, Ludington, D. Peterson, Whitney. 

~ecommendation: That the project be approved with the provisions 
that Ca) objectives be identified more specifically and (b) AID 
staff review the budget request for appropriate reductions in the 
total funding. I 

• RAC review subcommittee; chairman'underscored. 
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4. Research on Hernoprotozoal Diseases of Food Producing Livestock 
in I.DCs (Augmentation) - Texas A&M University. Duration of 
project, 3 years; approved May 1975 at an estimated cost of 
$1,185,000; ·estimated additional cost, $75,000. Schweigert, 
Adams, Connell, \olishik. 

Recoi!lll1e~~a~~c:>..~: That the project augmentation be .approved as 
requested. 

5. World Fertility Survey (Extension) - International Statistical 
Institute. Duration of extension, 3 years, 3 months; estimated 
additional cost, $7,500,000. }lontgomery, Anderson, Connell, 
Wishik. 

Recommendation: That the project extension be approved for 
support as proposed. 

6. Enha~cement of Lactational Infertility and Infant Nutrition 
(Ne~) - Johns Hopkins University. Duration of project, 3 years; 
estimated cost, $986,164. Wishik, carter, Connell, Linder. 

RecolTUllendation: 

1. Studies in phase I in Baltimore be approved with particular 
focus on thyroid-related side effects encompassing (a) a new 
immunobiossay'te~t for TRH in human milk, (b) testing for 
TRH and T4 in blood of \-Jomen receiving OTRH, (c) testing for 
elevation of basal prolactin level, (d) assessing ovarian 
steroid hormone acti vi ty, (e) measurement of spontaneous TRH 
and T4 levels among lactating \-Jomeni and (f) standarization 
of laboratory p~ocedures for field trials; and exclusion of 
nutrition and metabolism studies with corresponding reduction 
in budget. 

2. Budgetary provision be made for possible later field phase 
in Bangladesh, but not in Chjle, including attention to the 
.thyroid question among 'undernourished women. 

3. Prior to initiation of Phase II a revised proposal and 
budget be prepared on the basis of Phase I results and 
reviewed by RAC. 

4. AID obtain independent consultation on estimation of the 
potential demographic impact of.the proposed method under ..' ~~ 

different levels of effectiveness and practice, and try 
to obtain results for reporting at the time of RAC review 
of the Phase II proposal. 
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7. Socio-Economic Analysis of Environmental Health Problems (New) 
- Resources for the Future. Duration of project, 18 months; 
estimated cost, $128,042. Heady, Adams, Carter, D. Peterson. 

Recorrune"ndation: Tha~ AID (a) provide limited funds fqr 
Dr. Rosenfield to continue her schistosomiasis transmission 
simulation model applications to data available through WHO 
in Geneva, and (b) request Resources for the Future to develop 
a more comprehensive project proposal including complete cost­
benefit analyses of schistosomiasis transmission simulation 
models. 

8. The Relationship Between Trade Strategies and Employment Growth 
(Expansion) - National Bureau of Economic Research. Duration 
of extension, 15 months; estimated additional cost, $93,169. 
Heady, Anderson,-l1ontgomery, Wittnebert. 

Recorrunendation: That the budget and time period be extended as 
requested. 



PROCUREMENT SOURe! WAIVE. 
DRAFTED: 12/20/79 
INITIAL2D: 
WAIVER CONTROL NO: DS/AGR/TSWM FY80-1 

ACTION MEMORANDUM fOR THE DEPUTY ASSISTANT ADMINISTRATOR 
FOR FOOD ~~ NUTRITION, B~ FOR DEVELOPMENT SUPPORT 

FROM: DS/AGR, Ray S~ ~~ 
SUBJECT: Indonesia-Source Waiver for Purch~se of One Four-Wheel Drive 

Utility Vehicle Under Contract AIDlta-C-1412 for the "Determi­
nants of Irrigation" Project with Cornell University. 

Problem: Request for Waiver of Section 636 (i) of FAA, U.S. Source 
Requirement and Procurement. 

(a) Coop~ratinr. Country: Bureau for Development Support 

(b) Authorizing Document: Contract AID/ta-C-1412 

(c) Project: "Determina.nts of Irrigation" -Cornell (931-1005) 

(d) Nature of fundJ.ng: Research contract with Cornell University 

(e) Description of Goods: One (1) 4-wheel drive utility vehicle 

(f) Approximate total value: $9,000 to $9,500 

(g) Probable Source: Jakarta Motors (AMC) assembled in Indonesia 

Discussion: Cornell University is conducting AID funded researr.h in 
Indonesia under the "Determinants of Irrigation" Project. The purposes 
of this project are (1) to analyze interactions between physical, biolog­
ical, economic awl crganizational dimensions of existing irrigation sys­
tems; (2) to develop procedures to make these analyses; (3) to identify 
design and op~ration implicatione that derive from socio-economic factors; 
and (4) to identify planning and policy implications resulting from these 
analyses. 

The research methodology involves case study data collection in two coun­
tries (Phili.ppines and Indonesia). One contractor representative is 10-
::ated at each site and he works with host country research agencies in 
d~velopment of techniques and collection of data. The project is in the 
data collection phase ~hich involves gathering a great deal of accurate 
data on the operation of extstin~ irrigation systems. 

A 4-wheel drive vehicle is needed in Indonesia (Central Java) to transport 
field investigators and the ~ecessary equipment for water flow measurements, 
meteorological measurements, cropping survey~, and other types of activities 

DS/I)O 
--- ------ ---- --- --- ------~ 

'1p 
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eSient13l to t~e ?r0ject. The wor~ entails travel on unpaved r~ad9 and 
~~t.) (lli,ricU:C'.l:'3L fieUs 1:1 lie:: 1\;d .iry weather. Therefore a fo-wheel 
irl~e ut11ic~ vehicle Is nece~s~ry. T0 confnr~ to local traffic re~u-
1~t10n3 an~ ~or s~f~ty the vc~:cle ~usc 3130 be of right-hand dri7e type. 

The sovernm~nt)f Injonesia r~str1ctians on importation of vehiclas are 
such that ,a vehid~ could not be i:nlJorte:! into the r:ountry during the 
course of c~e project life. JSAID/Jakarta 1s operating under strict 
importation limi tHians .:lnd C'lr.n'Jt pro""ide a vehicle for the project. 
Si~ilarLy, the !nJopesiln ~inistry at Agric~lture (the cooperating 
a~ency) is not i~ a position to supply the vehicle. 

JQep type vehicl~s us1ns F~~dominantly U.S. parts are assemhled in 
Indon~sia e;<;c].usiv2ly among U.S. subsidiaries, by Jakarta Motors (AMe) 
u!lng 90 percent ~.S. source components. 

Although se~tlon oJ6(1) of the Foreign Assistance Act of 1961, as amended, 
F~; requires thac AID limit it3 fina:1cin~ of ~ator vehicles to those manu­
factured in th~ ~nited States, this li~itation ~ay be waived when special 
=ircuIDs~ances exist. 

Pri:'ldr} Justi}}ca-.SJ,n: The subje<:t equipment is essential to this AID­
ft~~nced ~~s~a~ch contract, a vehicle is authorized in the contract, but 
it is not re3d1ly available from the authorized source. 

I request that y,)U waive the res':rictions of Section 636(0 of the FAA 
3:1d authorize U.S. and sale source waivers for the following reasons: 

1. Jakarta ~otors (~~) is ~he only U.S. affiliated assecbler in I~donesia 
u~ jeeps ~hich are based on U.S. source co~ponentR and which ~et the needs 
of ~ur progr3~ i~ I~donesid. These ~~ vehicles cont3in a predomi~ant 
a2.ount - 9D ?erc~nt - of parts and subasse:nbl1es from the United States. 

2. Vehicles used in Indonesia :nust be right-hand drive (R.ttD) in order to 
comply ~i:h lQ~al laws requ~ring nctor vehicles to c~avel on the left-hand 
side of the road~ay. Alt~ough RHO utility vehicles are available in th~ 
united States, chey are available only on excended lead ti~e 30d a s?ecial 
)rcit;!r basis. 

3. The cos: of locally assembled ~~ vehicles is close to those 'Jf a.s. 
:!lanu~dcturad v~hicles; however, ~1e vehicles assemblej in Indonesia are 
i~ediately available to meet program requirements. 

~. Service and S?3"e parts for locally asse~ble1 7ehicles are readily 
available throughout Indonesia. 

5. ?rocure~e~t of vehicles asse:nbled ~y U.S. cO:!l?anies or subsidiaries 
in Indonesia ~ill strengthen U.S. efforts to ex?ani in overseas markets. 
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~e.:o:n""lendation: F:=r the a~o"e reasons. ! find -;hat special circu:ustances 
exist to waive r:he requir.;~ent of s~ction S36(i) of the FAA and conclu:1e 
that exclusioll of procurement tro~ th9 s~urc~ raque~ted above wculd 
seriously i~,ede attainment of U.S. foreig~ policy objectives and the 
objecti'/e:o of the foreign assistance prL'gram, and I reco;n:nend that you 
certify by ap?'C'oving this request for waiv~r. 

Approved: 

Disapproved: 

Attachment: Letter from Cornell 

Clearances: , . 
::lS/AGR/TSI-N;::;Corey. \..~~ DateJ~J1.~h·1 
SER/G:l/cODI :u~:E~I."-,l:ru:L..Dat~-lR'-l r 
SER/em!/A: BViragh I~l Date11:::2L; 7 , 
GC/!FHA: A.'-Uchstein~ SItr Date 1- ...... rrJ 
usl AGR:M:1ozynski 71(..&" Date-L.:...l::..'f'O 
Ds/pO:ASilver pc;...f.t-:v Dat~_ c,i- F'b 
[lS/PO:BChapnick-1/2tt!t=v Date~gz> 

nsl AGa./TSw:l: GLCorey: ap: 12/20179: X588i7 

Date: 

Is} S Lei,,.} r 1 

JAN , 
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v:, ~~rto~ Darvi~, Contracti~g Of!icer 
~griculturei~~tr~t1on Branch 
:encral Jperations Division 
ClfO: i::e of Con:::t'act Xanageoent 
~e~G.:-tI:len~ of St'a.te 
,:,.ger.cy tor Int~rnational Deve.lopment 
''':ashi::lgtou, D.C. 20523 

~: Con::-~ct ~iu:nber .. \ID/ta-C-1412 

Jcar ~. Darvin: 

November 30, 1979 

This letter is a request for permission to purchase a vehicle in Indonesia 
u~cer our co~tra=~ number AID/ta-C-14l2. 

The r.ontract bucget includes provision for the purchase of a utility vehicle 
for U3e in ~nd.onesia. The vehicle \.1111 be used in conju."1ction "'-ith the field studies 
~ei~g carried out in Central Java. It will be used for transport of the field 
i~v~st:ga:ors, a~ the equi?me~t ne~essary for ~aterflo\.l meas~rement, meteorological 
~easu~enents and ocher types of activities essential to the project. The work 
~:lta1ls t-:::rJel on unpaved roads and into the fields, thus, a four-~hee1 crive 
'.ltility vehicle is necessary. Fo). safety, the vehicle should be right-hand drive 
type, to co~f~~ to local traffic regulations. 

7he Inc.onesian Government r~st't"ic~ions on it:lpor~ation of vehicles are ~uch 
::13: a ':eh:'cle cOl:ld not :,e ~t:lported into the country dl:r:!.ng the course of the 
?:-ojec::: li:e. The L'SAID/lncio,,"esian ~~ssion is operating under s:::rict illporta::ion 
':'~':.:;.:::ions and is ~ot in a ?ositicn to provide a vehicle for our p-:ojec~ use. 
~:':::Har~y, :he bdonesi.an :':inistry of Agriculture, with whom ~e are cooperating. is 
::0: in a position to supyly the vehicle. 

',.le have e:Qlored price est:~ates :or the ty?e of vehicle necessary and are 
-=:lclosL'1g :::his i::':or:Jl2.tion. (The current :-ate of exchange 1s $1.00 t:s· 620 rupiah.) 
~e ~ntic~pa:e pu:-chase 0: the lesser cost vehicle, approximately $8,300.00. 

oro our L'1owlecige, there are no comparable US vehiclas assembled or available 
::":l ... na.onesla. 

To facilitate t~e eA~editious completion of the project \.Ie \.Iould appreciate 
action on this request a: :,our earliest convenience. If additional information is 
~eG~ired please do not hesitate to contact me directly . 

./') 

SiD.l!ere~Yn 
! // U/ "-
~~ 

.Gti':,e:-t Levi!le 
/' 

:':-lcl. 

~~c.orsed: Of=ice of Sponsored Programs 
cc: J.A. Yo~ngers, G. Corey 

http:lber:.vn
http:8,300.00
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II. ACTION Rl.rERENCE 
rOplion.') 

N/A 

ACTION REFERENCE DATE 



PROJBCT ALl'I1h.)Rl~t\'l'ION AND RE~l1EST 

FOR ALWT:-u-:N'r l'\F ~'llNnS rAi'T \ I 

ENTITY TA/Bureau 

PROJECT Determinants of Irrigation - Cornell 

PROJECT NUMBER: 931-1005 

I hereby authorize grant funds not to exceed $285,000 for a three year 
contract to be negotiated with Cornell University for research on "Determinants 
of Irrigation." ~lis research project will involve the collection, in two 
to thn!e ueveloping countries, of field data on the interactions of social, 
economic, use, design and management factors affecting irrigation. From this 
data will be developed a set of analytical and operational procedures for 
usc vI' l'lL111n1 n9, design and management organizations involved with irrigation. 
'1'11i.5 I'wjecl ...,i.ll ve incrementally funded with $185,000 in FY 77 for the first 
\·,0/0 YI',lrs of the cOl1tr<lct und with $100,000 in FY 79 for Ule third contract 
Yl',\r dt'll('m1iJ\~ on the availability of funds. It is ilnticiputcd that a future 
rCI]tIl':";t. for ullthorL~ulion and approval for a two year project ext C'llsi.on costing 
Lll'pror.ilT1<1tely $200,000 will be made after completion of an interim eVuluation 
of lhe project. This project was reviewed and endorsed by R&DC during their 
meeting in March 1976 and reviewed by RAC in their May 1976 meeting and 
subsequently endorsed at their October 1976 meeting. 

Clea rances: .' {\ A 

'l'A/l\GR/SWM:Gcore~/ .~ 
TA/l\GR:GBaird .\ 
'rl\/ l\CR: I.Jlesser 
'l'A/RES : MReChcigla=.U I -
TA/PPU:JGunning 
SER/ENGR:JHowe 

References: 

~J~~Cck~Q~ 
Curtis Farrar 
Assistant Administrator 
for Technical Assistance 
Date: 

JAi~ 7 " ... ,. 

1. Research Project Statement: "The Determinants of.Developing 
Country Irrigation Project Problems" submitted by Cornell to 
AID/TAB - dated September 1976 (attached). 

2. Minutes of RAC Meeting - October 1976 

3. Hinutes of RAC Meeting - May 1976 

4. Minutes of R&DC Meeting - 1~rch 1976 

5. A/AID's approval memo subject to RAe recommendaticn dated May 6, 1976 



ENVIRONMENTAL THRESHOLD DETERMINATION 

TO: 
THRU, 

AA/TA, Mr. Curtis Farrar 
TA/PPU, Carl Fritz 

TAI"GR, Leon F. Hesser~, FROM: 

SUBJECT: "Environmental Threshold Determination" 

Project Title: Determinants of Irrigation - Cornell 
Pruject #: 931-1005 
Svecific Activity (if applicable): Research Project 
REFERENCE: Initial Environmental/Examination (lEE) contained in 

the Research Project statement page 30 dated September 
1976. 

On the basis of the Initial Environmental/Examination (lEE) referenced 
above and attached to this memorandum I recommend that you make the follow­
ing determination: 

X 1. The proposed agency action is not a major Federal action which 
will have a significant effect on the human environment. 

______ 2. The proposed agency action is a major Federal action which will 
have a significant effect on the human environment, and: 

---- a. An Environmental Assessment is required; or 

b. An Environmental Impact Statement is required. -----

The cost of and schedule for this requirement is fully described in the 
referenced document. 

______ 3. Our environmental examination is not complete. We will submit the 
analysis no later than with our recommendation for an environmental 
threshold decision. 

Approved: W gAt, t C-h~ 
Disapproved: 

JAN 
Date: 

7 ~S7 I 
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UNITED STATES GO\·ER.~MENT 

Memorandum 
SERlCH, Mr. "ugh L. Dwelley 

fROM AA/TA, Curtis Farrar~~c~ 
SUBJECT: Detennination of Unsolicit<-tt-.:d Research Proposal for "The Determinants of 

Developing Country Irri.~F,"ion Project Problems" - Cornell University 

Pursuant to 7-3.101.80(d) (1) and 7-4.530:t,(e) of 41 CFR Chapter 7, I hereby 
determine that the unsolicited research proposal for liThe Determinants of 
Developing Country Irrigation Project Problems" submitted by the proposers -
t-,ilton L. Barnett, E. Walter Coward and Gilbert Levine of Cornell University 
and Leslie E. Small of Rutgers University is the product of original thinking, 
has significant scientific and technical merit and contributes to AID's 
research prOljram objectives sufficiently to warrant negotiation with the 
proposers without the requirement to seek competition from other sources 
formally or informally. 

Expanded irrigati on has been identified as a major factor in the development 
of the LDC's. Its critical role relative to world hunger problems was 
recently stressed at the World Food Conference. USAID alone has invested 
over 100 million dollars in water-related projects. Notwithstanding the 
long history of irrigation, increased understanding of the basic engineering 

~ and agricultural sciences and massive investments, many modern irrigation 
) projects encounter major problems. Some of the problems relate to t.he 
I physical components of the systems, but the most serious ones occur in manage­
'--ment and utilization. These are especially serious where the systems are 

I 
1110·", 

5upposed to meet small-holder needs. The problems encountered have been 
serious enough on many projects that they have altered the course of future 
governmental policies. It is the thesis of the proposed research that the 
causes of these failures are an inadequate.recogl)ition of the critical 
importance of the interactions oillie socio-economic factors with the physical 
~pects of the systems and a lack of understanding of these interactions. 
The resedrch proposers for this project will first, describe and analyze 
these critical interactions; second, identify those interactions that are 
critical to system success; and third, identify the implications for policy, 
design and operation. It is anticipated that this increased understanding 
will be incorporated into a set of analytical and operational procedures 
designed for use by planning, design and operations organizations. The 
results will be accomplished by detailed study and analysis of existing 
systems. The important rice producing systems of~sia will be the target 
~y?tems. The res~""arch m"W;t Ee-doneby at) interdisciplina.ryteam_aodthe 
research proposers have demonstrated strong abilities in this regard. The 
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1. 02/77 P~8earch contract signed (Cornell - AID/TA/ 
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13. "',~ 1.1. 'nstruc,ion'S to Au~hori:cd Ag!lnt 
R~r('renccs This PIO/T provides a'.l additional for a total 

/T # PIa 
'J) 1-1005-

initial two-year funding period 
of Irrigation" currently under 

$30,000, $215~000, for the 
of the three-year contract on "Determinant 

negotiation with Cornell University, 
317 7612 The three year funding level of the project is also hereby increased 

from $285,000 to $350,000. Funding of the third contract year will be 
made uepending on the availability of funds. The revised budget is 
attached. 

The reference PlO/T should be amended in section 19.C(5) to permit 
dependents to accompan:t technicians. Section 20.A.of the referenced 

(cant 'd on page 2) 
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17. For 1110 Age.,cl for inlernal;onol C~velopmenl 1 B. Dale of Signolur. 

Signatura: 

Title: Title: 

'. 
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14 (cont'd) 

TITLE 01' "0''''1 
~ A",.nelTn' 
UOrlglnalOR NOI 

2.b. Eff.ctl". Dol. 

3. Proj.ct/Acti"ity No. ond Titl. 
Determinants of Irrigation - Cornell 

(*931-1005) 

U •• thb fa,m to campl.t. the information r.qui,.d in any blacll of a PIO or PA/PR form. 

PIO/T should be amended to allow for the purchase of two (2) vehicles 
at an estimated cost of $18,000 instead of one (1) vehicle at $9,000 
as previously specified. Section 21.0.(2) of the referenced PIO/T 
should also be amended by specifying that the subcontract with Rutger's 
unIversity will be for the services of Dr. Les Small and not Dr. William 
Whyte as previously specified. All other conditions remain the same. 

The authorized funding level for this three-year contract is $350,O~O. 
The total amount of funds provided for this contrac't, including this 
PIO/T, is $215,000. 

"Article # Voucher Identification: In each instance of 
voucher (SF-I034) submission made by the contractor for payment here­
under, : 'the following identification data will appear on the face of 
the voucher. 

Contract: "To be specified by SER/CM!COO" 
Project : ~9~3:1~-1~0~0~5~ ________________ ___ 
Pro j ect Office: ~T:.:AB::./~A:..:.G=.;R:.:!/;..:S;.:W.::.M=--___________ _ 



CATEGOBY 

\ 
and Wages 1. Salaries 

2. Fringe Benefits 

3. Allowances 

4. Tr~ve1 & Transportation 

5. Equipment & Supplies 

6. Research Operations 

7. Other Direct Costs 

8. Overhead 

TOTAL -

REVISED BUDGET 

Determinant of Irrigation ~ COrnell 
Project Number; 931-1005 

Original 
'E'Y 77 Funding 
FR: 08-01-77 
TO: 07-31-79 

Amended 
FY 77 Funding 
FR: 08-01:"77 
TO: 07-31-79 

$ 77,000 (minus~$21,400 

5,934 

11,700 

26,900 20,182 

15,000 8,000 

25,000 8,400 

12,760 (minus~ 4,560 

28,340 1,744 

$185,000 $30,000 

Total First 2 Yrs 
FY 77 Funding 

FR: 08-01-77 
TO:. 07-31-79 

$ 55,600 

5,934 

11,700 

47,082 

23;000 

3~,400 

8,200 

30,084 

$215,000 

3rd Contract Yr 
FY 79 Funding 

FR. 08-01-79 
TO: 07-31-80 

4?,000 

6,400 

6,100 

28,900 

9,000 

11,600 

4,000 

~ 24.000 

$135,000 

FR. 08-01-7 
TO. 07-31-11 

$100,600 

12,334 

11,800. 

75,982 

32,000. 

45,000 

12,200· 

5I i081,-
$350,000 



AGENCY ."OR INTEHNATIONM. DEVELOPMENT 
RESEARCH ADVlS0RY COMMITTEE 

Minutes of the Fifty-fifth Meeting 
October 12-13, 1976 

Dr. Ralph Srr.llckler, Chairman, ciilled the meeting to order at 

9 a.m. tic ·",el(.;ol11l'd Dr. Erven J. Long back as an active participant 

following his illnef,s and recovery froln whiplash effects. Dr. Long 

extended a welcome to new members, Dr. Clanton C. Black, Department of 

Botany, Ulliv0rsity of Georgiil, and Dr. Dale N. Moss, Department of 

ilgrolh);ny and Pl.:mt C.enetics, University of Minnesota. Mr. Curtis 

lullu.L, lu\/TA, coml1lented on the Cor,yressional situation as being quiet 

"dth the FY 77 appropriation bill having been signed by President 

Fell."d 011 O,~t()her 1 ;It. 5: 30. There will now be pressures to get things 

UIlGerway LlJlU d sig!)ific.111t wod~ load anead. Dr. SciIWe.igelt O.L.Lt!.i:ed 

his congJ:alulations to Ur. Carter as the recently appointed Chairman 

of hie deparL-r.cnt at Tulane. Dr. l-taurice L. Peterson was also cited 

.1£' thc· :r,'(:cntly ,-:~:j·.'ointed head of the OM)c,rt.l1.ent of Agronomy and 

K<H1ge SCiC!lt:0 al Lite University of California at D<l.vis. 

Scheduling for future mectlng.s of the RAC was discussed and 

agreed UPOIl a.J follows: 
o 

December 10, 1976 

February 3-/1, 1977 

April 25-26, 1977 

Minut.es of thC' May 24-25, 1976 RAC meeting, as corrected 

following their circulation to the members, were approved 

unan irr.ol:sly . 



_ so _ 

'J'he Oetenn1nanto ot Developin9 Country Irrigat.ion 
Projoct Problemal A Multi-Factor Analyst. for Improved 
Sy~tems ~ration and Performance - Cornell University 

Dr. D. Peterson, Chairman of U,c Subcommittee composed of Dr. Heady, 

Dr. l-I. Pt'tersoll, and Mr. Wittnebert, reported as follows. (Dr. 

Thoroccke absenteJ himself from the project review.) 

'l'hi~ Pl'ojccL was reviewed in detllil ... at the last meeting of the RAe, 

and that discussion will not be repeated. One of the problems of 

in-igution all ov~r the world is thilt the physical system which delivers 

wat.er to the f.:lrmcr's fields does not seem to respond to the economic 

Lind social c;)n!.:iderations which constrain and influence the farmer's 

(k~('i~ion~. Thi~'; project. prOl)()sed to address this interac'tion in a 

inlllljdi!;cjl'lin;ll-Y ...... "y utilizing specific sites, first, in the Philippines, 

.1Il.] UII'n, 1"tC'l", ::1 1.\:0 :;ouLheast Asian count.ries. If successful, 

('ul"I1('l1 l1nivl~rsit:y, the contractor, may then attempt to extend this 

filt"lhodology t.O other rCJgions. 

While the .l;hysical measurements and methodologies were quite well 
I 

:.lli;.·.d do· ... ·n, the rn~thodologies in the sodal sciences Here less clear. 

iI, ; ,Ii n1e~;s, t.he physical characteristics are fairly visible and 

ll!;ldi ly <lppc,rent. The relevant social variables are more obscure, and 

tlwir idf'nti fication !s obviously part of the research question. Never-

U1clcss, the Subcommittee felt that A.I.D. and tile contractor might be 

ab](, to articulate this part of the methodology somewhat more thoroughly. 

's has nO\-l been done, and the Subcommittee is more comfortable with 

the present proposal. One question raised concerns the reality of 

·,.-r.cthcr the research re!'> lIlts can be applied as a function of political 
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difficulties. Another que~ti~n ~ncern. the lack of • quftntifiablr 

modal. HOWt'vt'r, We' bt-li~vc th~t thl' rl'oN,rcht'l-s .1rr. l~)(l't'rtl'IH:eli and 

t 
toh.,' WP '~lln MCpf'ct thE' ,'ppropr1;Ite methodology to b~ florted (lUt. - Not. 

enough is nO".~ known about the system to do much prior specification of 

tht:' nature of the products. 

In swrunary, A.I.D. and the contractor have-been responsive to the 

HAC rcques ts. 'll1e Subcommi ttee is now ready to rcconunend approval. 

Dr. Beady urged that the 18 month review of this project should 

particularly review the methodology. The budget is long on graduate 

students, and there is n('cd for more social science emphasis, 

Or. 1-1. l'etf'rson statC'd that the problem is cl-ucinl. He commented 

Oil the reference to the Iranian prujcct which failed to substitute a 

local ~;lruct\1n' \~hich was <.IcceplablC' to the farmers. Politics defeated 

Wi"~ 0 ( the )"(:; ul t" . He fil ,"ors thi s type of pro j cct, but doubts the 

d(~\'eloi;mcnt L1f any real effects. 

Mr. Wittnebert favored endorsement. 

Dr. Moss il~;kf'd whether the requC'sted three years of support would 

provide sui fL::i c:nt useful Gata in the: conduct of \-lhat is presented as 

u five year proposal? 

Dr. Weller pointed out_ the lack of a health component which he 

• felt should be part of the work. 

Dr. Gilbert L. Corey, TA/AGR, responded to questions raised. The 

18 month rcvieh' \oJi 11 be inclusive of methodology as a basis for planning 

th,~flllul'e support of the full project:. Dr. Coward, the Rural Soc:io-

logist, will be the Pro:iect Leader, not Dr. Levine, ° the Agricultural 

FJ1gineer, as shown on the Project Statement. Water efficiency depends 
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on the co",pr~h~nlllvC'lnc&. of maasurenwnt.. 'l1lh lnclud~1 attention to 

Vo1f1tA98 and greater emphasis on field data. The third year product. 
t 

ar~ not clear at this time. The matter of health and irrigation' i. a 

good quest ion, but there will be no attempt to make this a eystematic 

health study. 

Dr. Montgomery added that he personally knows the project staff, 

and hl" consid~rs thl!; to be a good tea~ for cooperative work. 

Dr. Wl"lll~r .... as still disturbed by the lack of a health focus, and 

!>uygL'st(>(l Lha t the project woul d need the ~;ervices of 1:I medical entomo-

logist ~nd ~ medical mycologi~t for adequate insights into health 

problems. Ur. M. Pcter!lon urgl.!d that A.LD. enter discu7sion with 

Cornell on the disease implications of this work or as a future project. 

Fxtcndcd disCllssion concen1f~d thE' select:~on and number of sites to 

be ~:tudied. I). Peterson, and 

agreed to lly Dt'. Corey, that ill this project the work would be limited 

to t.hrc(~ countries i if systematizable results are obtained, then expanded 

.. ,'(.r); ('"()ulc1 be proposed. Dr. Long pointed out that the RAe agrees to 

Ill) (~xp<.lllsion beyol'c1 three years \Vi thout further review. 

Motion: nlat the proposal be upproved with the provision that an 

l8-month revie\>/ be conducted including an evaluation of 
(j 

metllodology und of site selection. 

Moved by D. Peterson; seconded by Heady. 

Voice vote; Aye - majority; nay.- several. Motion approved. 
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'I'hat. the project extension for three years at the 

It 1".15 tlw ',I"nl.!!",ll con:;(,nc;us of RAC that the physiological studies 
could be 1;l!'''Il~lhl~IWd by t(,chniqucs developed by various other 
l."(·~'Jill"ch 1.Ibr·~c!t()r.il~S i1nd that ildditlonal scielltific talent at 
t;dlr.-:~;1r.,1 .:\:; \','I!ll i!!; Cl(]V! ce from l'hysiolog.i!;ts elsewhere would be 
l':~ C i.'111 i II : l.,'~' e c; l. U l1i oJ s . 

'r.i'> ~;d::'" r.·.:(·r:'.:· .. 'lldat·i.,'n 1>'<1" l,."n~! i'!S on the previous project 
1 ::j:' di ::'J :;:,~ ,,'U!l'lllCL of d ~',i,~~J~l_.E.0..c\'l of elll reLlted ~;ocqhum 
1·1~:.;l·,'1 :11 1'1 ujvcL:.; by l h0 :;,.lfroJ tColl:l. 

'l. 'The D,,!.:.·,'r:t.lnil;1t!; of Devulol'i.ng Country Irrigation Project Problems: 
TI.'~·:'lliti fii(T()~:-'An'.~lYsis-f(:;r-Iml)rov-eoSY-stems Operation and Performance 
(::(·w) " l'Ul"rlell 1111ivl'r~;j,ty. Dura.tion of project, 3 years; estimated 
"r)·;t, $:WO,OOO • .I2: .. P(>,ll>(!;O~, Heady, N. PetenJOn, \Httnebert. 

~:",::,:~:'~~~.~"!"0,O~: 'j"li..It tho [nopo:;L1l be ,lpproved with the provislon 
thill: an 18-1;;,~)rl h J"r'vil'w be conoucl.ed including em evaluation of 
Til~th()(lnlo'-JY and of ~ite s(!lection. 

5. roor Rur.'d lInw;dlOlcl", ']",chn iCi'll Change and Income Di stribu::ion 
in LDC':; (rJt:w) - COl"w~ll, rllrdl1~ Clnd Midligan state Universities. 
DUl',!l:i(ln of !.';'ll.i(,."t, J YI'dn;i C'~;l.i.mLlted cost, $763,002. Heady, 
1':C1IlC ~:d;:'i! :.'y, D. PI! t "rs,xl, '1'<1 n tc r. 

}~"~'~:~~~:'I~.bl ; ,'n: 'Thal". ('he l'j'(Jj('ct be ilpproved subject to the full 
oI.:Cl'LJ!:.1I1·:C: of th.~ r(!vi~;pd l>LOj!~Ct. plan by the three universities 
<Ind '11l,)Cdl1'.ln 0.1' suffici.:nt ;~l"tnpo\'/0r by A.I.D. to assure implementation. 

l';;)tf!: Pllol:~8 I of Lhj s pruje(~t: \'l,U; approved by RAC at its March 22-23, 
l~'lG 1~"0ting. 

(I. Slcrili;~;ILi(JJl by r~nol)!n'!tri.al ilbliltion (Extension) - University of 
C,)lOI';d.). Dur.1Lion of l:-..;l"tcnsion, 2 yo"rs; estimated additional 
co~;t, ~: :?·~5, t1 130 .c.::~~~,r~:L.'!:., t';cmt':lor:'lery I D. Peter'son, Tanter. 

T.~·~_~!':::··:l~l,'~.!.,t~),I!..: '1'11.1 t l hI! projl'ct extension be funded as propor:ed 
Ilith the ;,: ::,]1 c: pruviso tll,'!t the issue of the remodeling costs for 
tl~oJ Clmbul'ILo'J.:y SUl"<J<.!l·Y unit be reassessed in regard to sharing of 
lhe expense illcurrl~o. 

7. Clllti Vc1tinn of lluli:an 1·!,]la1"i<1 ,(PLlsrnodium fa.1ciparum) and the Use of 
lhn Cllltul(! for F>:p"3dn.C'nlal Tmnnmiziltions of L-lonkcys (Expansion 
itnd F.xtrnsion) - Pockefeller University. Duration of extension, 
3 YCdrs; estimated ildditional cost, $563,000. Wishik, Carter, 
SclMcisc:rt, Heller. 

P.I.!co:nrr.endntion: That the proposal be approved. 

http:o:t,:._lt.i.on
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1be RAe should consider how it can contribute to thil procell. Should 

w.~t. in researchers to update knowledge in a • ..tn.r format •• 

previo~ly discussed by RAe? Dr. Montgomery Bugge.ted a aubcommittee 
\. 

"-
might appr~ problems of specified target groups that could be addressed 

by intermediah" technologies. Dr. M. Peterson stressed the importance of 
\. 

problem definitio~ and the importance of the entry point. Dr. Long 
\', 

commented on Dr. Montgomery's point that the needs are not given as a 
\'\ 

basis for matching techno,logies. He recognized the difficulties of 

'. 
working under the developin~ .. country conditions, and the uncertainty 

\ , 

issue of massive change versus\~ultiple small changes. Dr. Black 
\ 

commented on historical SOlutions'~ in use today as in the case of 

specific power sources. Dr. D. pete~~n commented on the mis-identi­

fication of problems as a function of c~re and the state of the know-

ledge available. ~ 
Dr. Smuckler summarized the RAe consensus: the discussion has 

served a purpose, and may be presented orally to (2) ad-

ditional inputs from the RAe should be submitted or Dr. 

Smuckler; and (3) no formal development of a paper is 
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Th~ Determinants of Developing Country Irri9ation 
Project rroblems: A Multi-Factor Analyais for Improved 
SysteIM Opcr,ltion and Perfonaance - Comell University 

Or. D. Peterson, Chairman of the Subcommittee composed of Dr. Heady, 

Dr. M. Peterson, and Mr. Wittnebert, reported as follows. (Or. 

Thorbecke absented himself from the project review.) 

nlis project was reviewed in detail at the last meeting of the RAC, 

and that discussion will not be repeated. One of the problems of 

irrigation allover the world is that the physical system which 4elivera 

water to the farmer's fields does not seem to respond to the economic 

and social considerationu which constrain and influence the farmer's 

tlcdsions. This project prop08l'd to address this interaction in a 

multidisciplillary way utili~ing specific sites, first, in the Philippines, 

and th~n, later, ill two southeast Asian countries. Ii successful, 

Cornell llniver:iity, the contractor, may then attempt to extend this 

methodolugy to other regions. 

While the phYE"·ical measurements and methodologies were quite well 

pinned down, the methodologies in the social sciences were less clear. 

In fairness, the physical characteristics are fairly visible and 

recl~ily apparent. The relevant social variables are mre obscure, and 

their identification is obviously part of the research question. Never-

thelcss, the Subcommittee felt that A.I.D. and the contractor might be 

able to articulate this part of the methodology somewhat more thoroughly. 

This has now been do~e, and the Subcommittee is mre comfortable with 

the present propOSal. One question raised concerns the reality of 

whether the research results can be applied as a function of political 
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difficulti... Another question concern. the lack of • quantifiable 

model. However, we believe that the researchers are expertenced and 

that we can expect th.! appropriate methodoloqy to be sorted out. Not 

enough is now kll'.JWll about the system to do much priOl,' specification of 

the nature of the products. 

In sl.UlUnary, A.l.D. and the contractor have been responsive to the 

RAe requests. 'l1H~ Subconunittee is now ready to recommend approval. 

Dr. Heady urged that the 18 month review of this project should 

particularly review the methodoloqy. The budget is long on graduate 

students, and there is need for more social science emphasis. 

Dr. M. Peterson stated that the problem is crucial. He commented 

Oil the reference to the Iranian project which failed to substitute a 

local structure which was acceptable to the farmers. Politics defeated 

Ill,!' of the rcsul t~. lie favors this type of project, but doubts the 

development of any real effects. 

Mr. Wittnebert favored endorsement. 

Dr. Moss Llsked whether the requested three years of support would 

provide sufficient useful data in the conduct clf what is presented as 

a five year proposal? 

Dr. Wellp.r point.ed out the lack of a health component which he 

fel t ~;hould be part of the work. 

DI.:. Gilbert L. Corey, TA/AGR, responded to questions raised. The 

18 month review will be inclusive of methodology as II basis for planning 

the future support of the full project. Dr. Coward, the Rural Socio­

logist, will be the Project Leader, not Dr. Levine, the Agricultural 

Engineer, as shown on the Project Statement. Water efficiency depends 
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on the comprehensiveness ot measurement •. Thi. include. attention to 

wastage and greater emphasis on field data. The third Har products 
i 

are not clear at this time. The matter of health and irrigation is a 

good question, but there will be no attempt to make this ~ systematic 

health study. 

Dr. Montgomery added that he personally knows the project staff, 

and he considers this to be a good team for cooperative work. 

Dr. Weller was still disturbed by the lack of a health focus, and 

~ugg~sted that the project would need the services ot a medical entomo-

logist and a medical malacologist for adequate insights into health 

problems. Dr. M. Peterson urged that A.I.D. enter disoussion with 

Cornell on the disease implications of this work or as a future project. 

Extended discu~sion concerned the selection and number of sites to 

be studied. There was agreement, summarized by Dr. D. Peterson, and 

agreed to by Dr. Corey, that in this project the work would be limited 

to three cowltrics; if fJ)"Jternatizable results are obtained, then expanded 

wor-I-; ',luld r,(, proposed. Dr. Long pointed out that the RAe agrees to 

no expansion beYDnd three years without further review. 

Motio_n.: That tlll.! 1'1'o1-'05al be approved with the provision that an 

IS-month review be conducted including an evaluation of 

methodo10gy and of site selection. 

Moved by D. Petersonl seconded by Heady. 

Voice vote; Aj'e - majority; nay - several. Motion approved. 
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;::; Io-A-l !l1 .. ~&J 1 .. , 
R n c. Alt ~.j.,~ 

s/:J. fj- - :J. S/71..J 
The Ueterminantsof Dev~loping Country Irrigation Proje~t 
Pn'bll'ms: A ~lultifactor Analysis for Improved System 
Ofll'ra t ion and PC'rformancc - Cornell University 

Dr. Tllllrbl'~ke, Corllt'li lIniv('rsity, absentl'd hlm~el f from the 

ml'('tin~', 1.0 ilvoid any pl)ssible (onflict of interest. 

Ao;. h.1l kgrolllld Ilr. D. Petl'l"SI>O pointl'll out that Asia, with more than 

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

laud rt'SI'lIrCl'S which is HO to SlO% utilized. Nuch of this comes under 

the infllll'IIU' oi the tl"opic,llmonsC'on with distinct wet and dry seasons. 

Tltey must, thl"ough irrigation, inslIre against drought to avoid famine. 

Re.ISlln,lbh' Slit. ('ssful illdigel1l11.IS irrigation systems have evolved. HOI"-

ever, tile large, extern,llly designed systf'ms have a rather poor record 

of dchievcment. There art> many rea5~ns bC'yonci the physical chilracter-

it;tics of th,' systems for tlli s poor performance. Since there is no 

\~,ly to lIIl'I't till' ;'q;l'icultural l'equirC'lnl'nts of these heavily populated 

dl",'dS l-'i.rltl1ut lIH.:rt·.1sed irrig;Jtion, tllis proposal addresses a very 

llnptJl"t.Jl1t rna t ter. 

This project proposes to deal with the socio-economic factors aLd 

their intt'rLlcUons with the physical characteristics at the project 

level. Tilt' l"ese,Jl"ch ubjectives arc to 1) describe, analyze, and explain 

the complex interactions among these components; 2) develop analytical 

tools for identifying critical systems interactions; 3) identify system 



dt'sign ;lnd op,'ration implicati"n~; and 4) identify planning policy 

imp I i Cit t i 0 II s. 

A plnnnillg workshop including host country participation will insure 

.1 wl,rkOlb It' 11Il'l hodu logy. Fo 1 LOlo/ing thi 5 ana lytica 1 stage further pLanning 

wi th lhlst coulltries wi 11 ref ine the procedures. The investigators appear 

\0/ell l\u,llifil'd, .wd thl'te is "Iso '-In impressive list of consultant:> 

n'l'l"c:>,'nLi II~ i I:lpor tant di sciI' 1 inc's. 

Tltl' 5Ulll'd bo:d is to incrcasl' water use efficiency, but this may, 

or may Illlt Ill' rully congruc'nL '\li.th more basic goals, e.g., improving the 

illcome o( individual farmers. Significant questions are: to what extent 

wilL constr"ints external to the projects, such as national policy, be 

cOllsidl't"l'd <lnd hOI. (ar can one mov(' into these? Wi 11 the Asian Development 

B.lllk <llId thl' AgriculturaL DcvC'lop\lIent Council be involved in these con-

sider.1 tions? 

TIl(' SubClllnmitU'l' is gf'nerally favorable to the project, but believes 

iL could be improved. Suggestions tor discussion include confining the 

prlljel'L tu monsoon Asia, clarifying the socio-economic methodology, and 

illcluding political science expertise on the team. 

Hr. Wittnebert s"id the consumer oriented objectives of the project 

were very goud and that the efforts of staff and contractor were apparent 

ill the quality o( the proposal. 

Although he l<las quite favorable to the project Dr. Heady suggested 

tha t a more comp lete definition of the socio-economic methodology should 

be given as there are mal"y reasons for inefficient water distribution and 

usc. The heavy use of researdl assistants should be re-evaluated, and 

perhaps more social science emphasis giv0n in the leadership. 
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Dr. H. reterson pointed out that one can manipulate the vlrilblel 

.:Ind data illPut to rrovjd~ whatl.'ver cClnc1uliion desirable on irris'tion 

'-'·"IHlmic:,. II.' I·..r,·rcn~\-d a~l ,-.trllcl' ,'x,IIlIj,l,' in th(' Wl'sll'rn U.S. to 

i Ilu~tr,ltl' tr:q's tp be .IVllilh-d. 

Ilr. ;h'llt!',llllll!ry said th.IL ill til(' sol'in-l'conomic lnC'thodolugy it is 

il~ll'prt.ll1l (" f.l't rill' poliLicdl ;J1l.llyst Lu attach social content analysis 

to d(',:i',i;'1\ .11I;rl~'5is. !ll~ inoicaLI'd his belief that the Cornell political 

!jcil'IlL'l' Ll)I\~;ul (..lnts ITIcntiunt .. d i.n the proposa 1 arc qua lified to work on 

that pr,)blc/!; H tIH.'Y are given access to that phase of the study. 

Dr. Adams expressed bis rvservation \vhcther this task could be done 

\.Jithin till' ,·~;tilllo:lted budget. Ill' also expressed concern thcJt host countries 

,,f 1.,'1\ ',,';lllt lh., IlIc11ll'Y but do not \V3nt projl'cts evaluated. Therefore, he 

bl'li('vl'd lid:; \.Jould be;1 high ri!'k activity with little chance for SUl'l;(,ss. 

Ill. ~\'J'\Il:,"1I \'xprl-Sbl,d Cl'!lI.'t.:'t·ll that l'xamplt,s of the quoted l'ritil';}l 

\,dtich t!,,;llt I.lith C'quity distributioll. 1iL' <lsk\~d if third country testing 

\"oulll be iJlcluded. Dr. Ehrenreich endorsed the systems approach and 

tllL1uglt( thi r, ('xperti~;l' could bc' successfully incorporated into such an 

dTl.llysis. Dr. Smuckler pointl'd out that Cornell has political scientists 

will) h'lve worked ill this arl'c'\, and he would encourage their involvement if 

the project moves [on-lard. 

])l'. D. Pcter~;('ll acknowledged that the budget is modest, but since 

this is pionecrillg work It may be best to begin mOdestly. It is necessary 

to develop cJ critical mass. 
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Ih·. Cllr",', TA/A(;R, pl.>illtl'd l'lIl rhal .1 :;ignifi,'anl p,dnl ," till' 

I'rujl'l'l is lll<tl it will look .It Systl'lllS as thl'y exist, and thel'l' is nut 

to be allY Ju~~ding l)t input.;. Ill' emphasized that this will bl.! the first 

project Il( ills kind in thl' world and will be a systems rather than a 

l.lllt lll'-Ill'ck "l'p[",).ll:h. 1\e I'Xprl'!;Sl'U agreelllent with the comments on 

1lIl'lhodl1lllbY. A SLblliLicilllt kl'Y to SUl"(;(.'SS of till' effort is involvement 

of local pI'ol'l(' bl'c;1l1sc forL'igllC'rS cannot successfully go in and get the 

n('CC'SSilry uatLl - t.his is I"hy the workshops arc necessary. ValidIty of 

tl1l' prlljl'ct r,'sts upon reliability of the data. Restriction to thC' Asian 

monsooll arl',\ is desirable. Too often irrigation systems merely dispuse 

ot l.Jatl'l". Not enough attention i~ given to getting the watC'r from the 

dl' 1 ivC'ry systl'm to the crop. This project wi 11 look into the rea sons for 

this inadequacy. The project aim!; to see if certain interventions do 

carryover to other systems. The investigators believe it will take time 

more than mUIll'y tu do this task. Commenting on the involvement of r~search 

assistants he f;uid these would bc top IC'vcl advanced graduate students and 

"lIlploYl'd IoJist'l), ill tllC' Corndl trJdition. Before the project would be 

implemented he SJid top considC'ration would be given to host country 

locations. He repurted the A~i::l Bureau is favorable to the proposal. 

llt'. n. l'l'tl'rson asked if there should be morl.! clarification of 

methodology prior to approval and how i:l delay until October would affect 

the projC'ct plan. Dr. Ill'%cr, TA/AGR, indicated it would be possible to 

sharpcll the n1l'th'l<10logy with greater political science involvement and 

n'-eva luatioll of the budget for review In October without disrupting 
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the plann1na horizon. Th. consensus of th£ .... ., .. .,,-. ....... ..:; ••• ~'wr; 

Dr. H('sser l s sug8~stion be adopted. 

Motion, Tlut AID slaff consider suggestions of the RAe 

and present a revised proposal at the October 

(RAC) meeting. 

Vole: Carried with 10 dye and 5 nay votes. 

The Clw i rman m.:ldc clear tha t the nega tive votes should be interpreted 

as a d"!iirt, tll approve the project without further referral, therefore 

thl' projecl g(les forth with a strong affirmation for acceptance with the 

!;Un~l'~lcd COllsidcJ:d Lions. Or. D. Peterson said he wanted to empnasize 

tIl(' conccnSU5 of the subcommittee for this project and to compliment AID 

ataff on it~·, development. Dr. Long complimented the RAe on their review 

ilnu aclion Oil the project. 
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Improvement of Winter Wheat for Developing Countries, 
8as~d on Hybridization of Spring and Winter Forms -
Orc~0n State Univ~rsity 

Or. Mduric(' P('terson, Chairman of the Subcon'lllitt£"e comp05~d 

of Mr. Ludington, Dr. D. Peterson, and Dr. Whitney reviewed the 

proj~ct .is follLlws. Dr. Ppterson cOIl'.liicnted first on the relatlon-

ship bptwc('n AID plant brecJing research projects and those of the 

lntl'rlldtional Centers. lie noted that this project has a general 

objective similar to the Nebraska project. The program is proposed 

[or thrl'f' years with an estimated cost of $943,000, but it is recog-

nized that it \yill require 6 to 10 years to accomplish the objectives 

liS envisiuIlCd. The proposal is to carry out hybridization between 

wint('r ann spring wheats, which can be done effectively, in order to 

trans[pr de~irable plant, disease, and seed characteristics between 

the two gene pools for the improvement of both. Four issues should 

be considered. 

l} The projl'ct describes an activity focused on improved 

vari.:,ti('S Hilitout giving. spedfic goals. The procedure is not new 

i.I S l'ssentLllly every important winter wheat variety in the U. S. 

includf's spring wheat germ plasm. There is no disagreement that 

whei'! t brt'cders should cross the ,.wo types, but this activity a lone 

is a questionable basis for a major project of this magnitude. 2) 

Th£" underdeveloped countries have very limited acreage of winter 

wheats, thur. there is a signif:!.cant question as to who will primarily 

b('nefit from the project. 3) There is a question of alternative support. 

AID is providing operational support to CIMMYT and is supporting the 

Nebraska wheat project. The USDA is supporting wheat research in Oregon 
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...-.--­------~-)-... man.o STATU OO~Mf.NT 

Memorandum 
AA/TA, Job. fUrjorh &lchrr 

TA/Pro, Ifr. JOh~~~"i"ll 
~ 

IkU~l'mll1allt!i of Irrigation Project - Cornell 

Mftl June 28, 1971 

Att,lchcd is ..In action memorandum from TA/AGR dated June 14·.~ 1977 which 
rcqlll'sts ,Ill urwarJ adjustment in the authorization of the subject project 
[run: $28':>,OuO to $466,OUO. Also attached is a memorandum from TA/AGR 
dated ~J':l1!~- 21+, 1977 , .... hich elaborates on the additional budget requirement. 
1'l!~';l:';C III .• :' that, although the level of effort is increased in the third 
ye.Jr, the ,'rli'illd1 11roject and authorization anticipate a fourth and 
fifth YCdr ~llbjl'ct to successful results. Given this increase, however, 
the llri.t'.il~,d c.,;Lim.ltc III $200,000 for the projected extension will almost 
i:{'rLlinlv bc fl)und Lo be understated as well. 

Th.' IW.\ I, 11l1t.ili,l':ILi('1l already submitted to Congress CJvers this addi­
tiOll,ll bU.l.>';l.'L requirclIll'nt. 

TA!I'i'U l"I'e,'r,u:lvll<\:; :dgn:lturc of the attached PAF amendment. 

Actachill'lltS: a/f3 

cc: TA/AGR 

Bu)' U.S. Sat1in!,s B011ds Rtgularly on tht Payroll Satl;n&1 Plan 
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UNITED STATES GOVERNMENT 

Memorandum 
TAIPPU. Mr. Charles Holfetto DATa: June 24, 1977 

FRO 101 
'U--J. ~',r'_ 

: 'fA/AGR, Gilbert L. Corey)' -cs 
SUBJECT: Proposed Buuget. Oetcnninants of Irrigation - Cornell 

1111·11. 

The e.stimated budg£'t for this proposed contract is not straight-lined. 
In fact, the 3n.l year l~stimate is larger than the first two year total. 
Th1s merely reflects the fact that the contl:'Bct will produce products 
ml)st of \"hich I,'UI be forthcoming during the 3rd year. 

The project involves working in LDCs. It will start in one. It will grow 
into two ~nd finnlly three. Each location adds to the cost and since we 
II~vc suggested getting firmly settled into one location before starting 
the lh~xt, the budget is smaller in the initial year. And of course as 
research locations increase, all other costs incidental to doing the re­
search are increased. 

Als,), dir.scmination of resllits through seminars amI workshops is more 
costly in tile 3rd year simply because at the outset there are no results 
to JL,sclllinatc. 

C,Heful L'XQI:tinat tOrj of thL! proposal will indicate that during the 3rd 
jed,' one of t!l(~ princip~ll lnvestigators will be stationed in an LDC, 
T,o:hile prior lo th.:lt tLc field Ivork ..... ill be accomplished by graduate 
5 tuJellts. ~::cni(Jl" university staff 3re paid considerably more than gradu­
ate ~;tl1d(;l\l~; .wel tiH'H.'rorc the Jrd yC31" salary costs are considerably 
higher thnn in VC~Il'S I or 2. 

\.Jtwn om' <lud,; ,,11 o( tlll~nc factors, the 3rd year estimate is svmething 
morc th3n th~~ total for the first 2 years. Actually, it reflects a 
progriltn of \"hieh 1-s planned out in a logical manner., taking into con­
sideration the j~eality of doing research in an LDC environment. 
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UNITED ITATIS GOVEIlNMLVf 

Memorandum 
TO AA/TA, Dr, Erven Long DAta: July 19, 1977 

tkOW "/AGR, Luon F. """"0" MJa. 
SI,BJF.CT: "Determinants of Irrigation Project - Cornell" 

After your discussion with Dr. Baird and Len Otto concerning the subject 
projl'ct, We contacted Cornell regarding the problem of the large 
funding increase especially in the third year. Mr. Oarvin, CM/coo/TAB, 
hud sllg']ested that we do this. The project leaders, after lenghty 
discussions, decided that they could change their method of managing the 
project without changing the scope of work. They would do this b1 
reducing the non-professional carrpus staff and by not placing a 
princ:ipCll invC'stiqutor overseas during the third year. These changes, 
accordinq to them, would reduce the third year budget to approximately 
:;;135,000, thu;; fl\:lkiIl9 the total three-year budget $350,000. 

~~e realize lhol l!li.S i!~ still appreciably more than the currently 
authorizeJ ~;28~" ;l~O, however, it dOEl!;; represent the minimum the 
contl'actor ne,,~dt> to produce the ontputs of the approved project using 
the approved 11i~~Lhorlulogy. Anything loss would mean a reduced scope 
of work .;md that reduction would have to be evaluated to determine 
..... hether the project was worth doing at a.ll. 

Please reconsider this increased "Project Authorization ll in light of 
the reduced thir:l ye.:tr funding. '1'he funding figures have been changed 
on all pertinent ilttached docwnents to reflect. this reduced runount. 

If you have any further quest.ions on this matter please contact me 
or the project manager, Dr. Gilbert Corey (Tel# :.!3S-8S18), 

I concur in the project as redesigned 
and rebudgeted. 

I 
10 •• ,.11 
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UNITED ~AT£5 OOVD.NMENT 

Memorandum 
AA/TA, Hn. Harjorio Belcher 

TJ'l/AGR/Slm, Gilbert L. corcy •. :~~.-' 
DATa: January 4, 1977 

"Detelminilnt~ of Irrigation Project Problems" 

If this projt:ct. is not extended beyond a three year period, the specific 
output" wi 11 be!: 

1. A complete description of two Asian irrigation systems. It will 
include all illii.llysis of the interactions between the physical, economic 
i:Jnd organizational liimcJ\sioJ\s of the systems. 

2. A methodology to identify and 
which i mpinqe on improvement. 
of system data dnd refined as 

analyze the critical system interactions 
The methodology will be based on one set 

it is applied to a second one. 

3. II pr,:!limin.1.ry anulysis of irrigation system design and operation 
implicdtiom; wllich derive explicitly from socia-economic factors. 

lis plCJ.nn0o t:'lE' 4th <lno 5th year would pl"ovide refinement of the methodology 
,H, apP.Lied to u tllird ~;ystem; a comprehensive analysis of design and manage­
f,\ent implications resulting from social and institutional factors; and 
planninr; i:'plications and suggestions resulting from the study. 

n\e I~C rai~ed an issue rC9arding the health aspects of irrigation. It 
is beyor.J the purvie" .. of this project to specifically analyze interactions 
bL·ll-leen irriyution illld disease incidence. AID is heavily involved in 
environr.1l"ntal assessments, many of which (especially in the Sahel) will 
d(;fine the int~ractions between irrigation systems as disease vectors and 
wat('roorr,e diGea~e~:;. It i~; common knowledge that improving irrigation water 
centrol reduces diseClse incidence. This project is designed to study 
i.t r i<J~ltioll Pl"Oj ect design and opera.tion with special emphasis on soci&l and 
economj c C".»lstraints which are usually ignored. The project expectation 
is to derive better planning, design, and operational procedures based on 
attenL10n to these a.spects. The general conclus:;.on at the RAe meeting was 
that to include the health a.spect in this project might detract from the 
ir.te::ded purpose. 

i a 
111.·11. 

http:conclusi.on
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SUHHAR'i OF RAe REc;OMfo\ENDA'l'lONS TO A. I. D. 

PROPOSALS HEVrElYED AT THE MAY 24-25, 1976 MEETING 

1. Effect of Plot~in-Calorie lnterventions on Human Growth 
ReLlTrl,ltion and ~'()lt~lily R~tcs (N('w) - Institute of Nutrition 
of Cl'lltrdl l,,,,erica ,lIld f'i~nClmCl (INCAP). Duration of project, 5 
ycars; t'~ \ il1idtl'd cost, $2,~'H8,020; authorization requested for 
3 y l'ill~, ~,l, 500, 000. c, eh_we i ~ e r 1:, CClr t er, I.i nd er, Mont <] C)mery. * 

2. 

~Pc,=1I1,;n('lld'-1!ion: 'fllilt Pha~;e I of the Project be approved for 
a 1'('r i od of 1 fl IlIOllt.hs .in an amount approx imating $650, 000 with 
the pruvision thal RJ,C sU9gestions concerning design, food 
~.OUU;l~S, rlilla dTlilly!;is, elc., he cons.idered. It is understood 
that A1D !;t.idf will utilize il(]vice from RAC member consultation 
Ill:l il)g I'h,,~;e ], dlld 'IllY proposed extension will require RAC 
ll'vil· .... · dJI(1 ;;ct i un. 

·1~1l._J:·! ('1 iI. i 11,\ 11 j~' .~ . .'L..:~~:'.::.~~1) i !:ll!~~~.~t rY-2.!.r i ga t jon Proj ed 
J'rohl.·lIlS: 11 j·~ll.: Ii filctor Analysis for Improved System • 
Ol'Ic'lalioll ,ill;] 1·.'lfc'lj1\ilnCe (New) - Cuyne]] University. 
Dilridi.!1 (If ]'Joj,·.;t, .3 yc;,l"S; cstirn,lterl co!>t,$2BO,000. 
D. P('t'..!r~.oD_' iif.'ddy, 1-1. Petel',.on, I·dttnebert. 

h\ ':'.';nnl'·I,(l.Jt ion: That II]D staff consiof'r suggestions of the RAC 
'Ino lL('~.ellt a levi~'l'd [lrol'o";al at. the October (RAC) meeting. 

3. Jl1Il'!-nv":"'-'nt of loJint.er loJhC'at for' Developing' Countries, Based 
on lli'!>Lidi;;,;llillll of Spring and Winter FOlms (NE:w) - Oregon 
St(!t.~ l:r,h'('lsity_ [Juration of project, 3 years; estimated 

,;t, ~~q1,(lOO_ J-Lf'(~\Cl.:':0!2.' LucJin<jton, D. Peterson, Whitney. 

[;1'('[\.:'::1('11<1,) l ; nl~: 'l'hilt: t.he project be approved with the provisions 
t),.11. (.1) (,lJj!-ct ivcs DC je'lcntifjed Inore SI'('cifica1Iy and (b) AID 
!.\..1ff l('virw t))(~ lJuclget H'qucst for appropriate reductions in the 
t.ot~l fllllning. ' 

http:ievis.ed
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RC£f'arch on HClIloprot07.oal Diseases of Food Producing Livestock 
in I.ues (Tlu'Jlllenl<1Uon) - Texlts "/WI-{ University. Duration of 
PIOjf'ct, ) },l'ar5; iiJ>pToved May 1975 at dn ('stilnated cost of 
$l,lA~,OOO; ·cst 1l11dted arlditional C,)st, $75,000. ~chwei.gert, 
)\.(1.1;ns, ~()rHIf>ll, \\'j~,hi\. 

R('n'i;'::,l'IJi~cd iUII: '/'},dt t h~~ !)roject allljmcntation be approved as 
r'(:llUl'.;lpu. 

5. I-:or] d r"r til It.y :111"':y 0:>:1 cn51 on) - Till ernc:Jtional Statistical 
J.lstjl utl'. 1J111 ,II i('~1 of extension, 3 YCilrs, 3 months; ('stimcJted 
idrlitirJrl.l1 CC'!3t, ~7,·)OO,OOO. !.l~nI90i""!..Y..' llnderr;on, Connell, 
\';ishik. 

1\('1(",,'1<-1,,1,,( lon, 'TIl,,\. t1H.' prc..ject !?xtenslon be approved for 
f, \:! '! \,'J1 t d ~~ j Ir CJ '~·I.t~t\d. 

6. r:lJli;.lIf. I't,,('nt ['t' l,,'Ll.ltiot'Jal Tnfertil:it'l and Infant Nutrition 
(t~c"") . :;"Lll': Ik'J~.jns Unjv(,l~:ily. OUI.,lion of project, 3 yenrs; 
(-!;Iil !l','cl (()!;t, ~,(J8t"l(,4. \'li';11ik, CcU"tl~r, Connell, Linder • 

.1. StUtJ.iI"-;:1I PlJ;Jse ] in Billti/ll()](~ be ilpproved with particular 
fOl'U~; l,n IhYJoid'-l,.'lall'd side (':-[l'cts encompassing (a) a new 
.imll\ullL)bi(J~,·;-,y t.e~;t for 'I'HH in hUlTl.ln milk, (b) testing for 
'11\.11 cHid T4 in b) ood of \'Jomen rec.-,i ving OTRH, Cc) testing for 
(']l~vdtjl>n nf ! .t~;al prolactin 1(,\,,'1, (d) assessing ovarian 
sU-rc,j d 1101IH':";e oct i vi ty, (e) HlcasuJ'em€nt of spontaneous 'I'M 
<ind ']',1 ],~vr>ls <111.0119 "'i1clatjng women, and (f) standarization 
at l"bntdLory prc·cellures for field trialS; and exclusion of 
nutLit.ion and JII'<<1bolism studies with corresponding reduction 
in hudyet. 

2. DudIJPt..lry provision be made for possibl"? later field phase 
in Bo'Jllgl :1l1csh, but lIot in ChiJ<!, inclml::ng attention to the 
I');y} oi d qll('st'ion illnung 'ul1r1elno\lri shed women. 

3. 1'1 ior 1.0 illl t ~ :tI,iol1 of T"},ClSC Jl a revised proposal and 
blloget be,IHL'l'dTed OIl the ha~,l s of Phase I results and 
l' ('viewed by HAC, 

4. A1D nhL~in ,lnoc:perll1ent consultation on estimation of the 
!-,ot.t:flti iJl rlUllogl ,~,phic impact of the proposed method under .-. ... 
different levels of effectiveness and pr~cticc, and try 
to obtilin l:cs\ll ts fOI' reporting at the t.ime of RAe review 
of Lhe Phase II propo!>al. 
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7. Socio-rcoTll1mic Alltllysis of 1~/lviJonmenlal Health Problems (New) 
- R(,~;()\Ir("t's for th£' Future. DUTation of project, 18 months; 
cstirnilll'd L,}st, $]28,042. Hr:.aAY.., l;diUTlS, Carter, D. Petp.Tson. 

R(,,-.)T!~,,~,!.',l.ttion.: Thilt A1D (a) provj0E' limiten funds fqr 
PI. 1;(,: "nfit Id to C'>nt.illllL· her schi!;!or;orniasis transmission 
!,jlwj,st i()1l :''''lk! ili'filiciltlon~. to data dVililahle through WHO 
i Tl CI'I)' "',1, dTld (h) TI !uest 1~L'~>OUTCl'S lor the Future to neve10p 
,1 ""'1.' (':'l'l'·l)(I)~~jVI> proj':ct pl(1p(l~;al including compl~te cost­
l'I'llf'fit .,.,dl" ,.'5 of ;.;(-hi!jtu!.{J':ddS)S tli1n~;mjssion sill1uI,.ltion 

1:1: ,ell' 1 s . 

8. TIl" J ').diu'I"hip 1,\..,t' ... ('(>n Tld,lc StratuJies «ind EmploY!i1f:mt Gro\~th 

(!:xl'"w.ion) - t:,lt iC)T1al lhITl'.:1U of ECOllomic Research. Duration 
01 l'xlt'Il!;ioTl, l'~ months; f'~t.irnaled iHldition;ll cost, $93,169. 
;ll'd(~y', TIII<1. ),..,on, ~luI~tgolliery, WH,tTlr.!Lert. 

HI'i't'::',PII':: ;,11 "11: ThdL the blh1get and time period be extended as 
J t'(~ I:; ',' t (,d. 



'~'O""" I .... .... II 
...... 1.7, •• "'0 • 
••• • -. 141 t'.1 111.11,. 

UNlTFJ) STATES GOVERNMENT 

Memorandum 
TO SER/CM, Mr. /Iugh L. Dwelley 04 .... : Decenj)er 16, 1976 

,WIJI,CT: Detcnnillation of [jll~olic:it-utcd Research Proposal for "The Determinants of 
DI!VI.·l elj,j l1g CO\lnt 1'1' Irr i.':Jcl Han ProjPct Problems" - Cornell University 

'01'.'" 

Furt;ll,mt to 7-3.101.AO{d) (I) and 7-4.5301(e) of 41 CFR Chapter 7, I hereby 
aetl~J'lninl! that Uw Lnsolicitpd resedtch proposal for "The Determinants of 
DI~V,~lol'ing CO\lntry Irri'jillion Proj0.ct Problems" submitted by the proposers -
t-li.lton L. i.1arlll!tt, E. \'Ialter Cm:ard and Gilbert Levine (·f Cor'nell University 
..lila Lesli'.! E. Small of Rutgers lTniversity is tIw product of original thinking, 
has !;i'Jni fj cant :.;ci "tit i fic L1lld tcchnicfll merit and contributes to J\ID I 5 

reSCill"ch program objectives sufficiently to warrant ncgoti.ltion with the 
proposcr:::: wi t hout the requ.Li f'lllcnt t a seek competition from other sources 
fOl"Ill,\.llyor inforrn<..llly. 

I .. :,.::: ;.,:,; .ini'jdticJIl hds bl"..!11 iller.tified as a major factor in the development 
of the LUe's. Its critical role relative to world hunger problems was 
r'T'~nt.ly ~tn::!S'3ed at t.he \oJurld F.)()d Conference. USAID alone has invested 
O\'d: 100 million dol1.1rs in water-related projects. Notwithstanding the 
lOll'] hi~) tory 0 f irriqa t ion, j ncreased understanding of the basic engineering 
ill.d "<Jricullural 3cienc'~s and massive investments, many modern irrigation 
piU j I!l:l£. encoUl.ll~l' Illujor pl"oblcffiS. Some of the problems relate to the 
pbY"lCitl COr;lp(ments of the systems, but the most serious ones occur in manage­
ment and uti 1 i.z.ltion. These arc especially serious where the systems are 
SliPi"o~;"l to n:''I~t :~n:,tll-holc'ler Ile(~ds. 'The problems encountered have been 
la'rim]!; 1'1101l<Jll on i"i1L1ny project:; that they have altered the course of future 
~IU';"111Il\f,;IlL11 policies. It is the thcsi!.l of the proposed research that the 
CilU':'_:~j of lhese f.lilul'CS ilrc an inadequate rec09nition of the critlcal 
importance Dr the interactions of the socia-economic factors with the physical 
~';l.'::,;t:s of Lhc sy:.;tCll1S and d lacle of Ilnderstanding of these interactions. 
The ll!:;'~dl':h proposers for this proj eet will fil~st, describe and analyze 
th.]::;.; cl'itic-ill interactions; ~;e(,;ond, identify those interactions that are 
critical tq ~jy;;lem sllccess; a.nd t.hh:d, identify the implications for policy, 
lh:sign and O])o)"lt:ion. It h~ antidpated that tllis increased understanding 
... ,ill be jllc;'JrporateLi into il !Jet of analyticol and operational procedures 
desigrll'd [or usc by planning, dc'sign and operations organizations. The 
l'f'c;lllls wi 11 be occompl.i.shcd by rl(~tailed study and analysis of existing 
syf.. terns. 'l1le important rice producing systems of Asia will be the target 
..;ystelT's. '!'lle research mURt be donI.! by an interdisciplinary team and the 
(csC!arch proposers have demonstrated strong abilities in this r,egard. The 
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four principal researchers reprr '-cnt the critical disciplines associated 
with the problem. All have had extensive exp~rience in irrigation related 
work in Asia; two have had significant additional experience in Latin 
Al1lurica. The n",I)'chers have worl:cd together previously and have e~:tab­
lish('d tr:t! rela t i.onships necessary for effecl:ive rolL t idisciplinary research. 



HFJ.fORANDUt·' TO: 

FROM 

SUBJECT 

AA/TA. curt1is ~.rr:r 
TA/PPU. John mting 

Detf'nninant /~f Irrigation 

DATE: Dece.ber 10, 1976 

Att~H.:hed pr on /)etermjnants of Irrigation research activity with Cornell 
University is hcin)~ submitted for your npproval. The proposal 'ias favorably 
rcdewe'd by the IU,IlC in ~1arch 1976. 

Thr A/~IO's approval for transmitting the proposal to RAC also constituted 
.ij'jl,'oval authority f(lr the project suhject to RAe recommendations. 

In ')dohcr 1 ~76, I~AC recommended approval of the proposal with the caveat 
th~t it be' rc~icwpJ after 18 months of operation. 

PPll has revicwc.1 the attached and recommends your approval of PAF, Part II 
:md the Environment Threshold Decision. Also, your signature on a memoran­
dum to SEH/Cl': regarding unsolicited proposal. 
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-A-IO--1-J-:"-'-~-'-7.-7-GI--*-N-o~t-e-:--~T~h~~s-rs current y scheduled to be a three (3) year project 

with a total cost of $285,000 as subm!ttf'!d to R~C and hence 
receiving RAC endorsement. IL is anticipated that the prcject 
will be extended for two (2) additivnal yeats and will require 
approximately $200,000 in·additional funds after re~iew of 
·project progress in the first year. 
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Fl-rr/fi 
AGENCY FOR INTEF.NATlONAL DEVELOPMENT 

RESEARCH ADVISORY COHHlTTEE 

~Iinut('~ l'f thl' Hf ty- fourth Meeting 
~\;iy 24-25,1976 

Ur. R;) 1ph SmucklCl", ella irman, ca lled the meeting to order at 

9 01.111. Ill' (h'st called attention to the revised agenda which had 

bel'n distributl.'d to thl' members. lie then introduced Mr. C"rtis 

F'lrr.1r, Assistant Administrat('r for Technical Assistance, who 

"Helcomed the new members and briefly reviewed the· status of 

congressional and executive action on Foreign Assistance funding. 

In response to a question about the status of Title XII of the 

ForC'ign Assistance Act, he said there were no legal' problems with its 

implementation and that the next step .... a5 appointment of the Board 

which was awaiting Presidential approval. 

Dr. Erven Long, M/TA, intt'oduced the five new members on the 

nACo lie ;11l1l~)unced with regret: that Dr. Adams was leaving the RAC 

following this mceting due to his assuming a new position in 

Environmental Affairs with the North Carolina State government and 

that Dr. Merrill had resigned following the last meeting. He also 

noled tll:! t Administra tor Parker wa s today appearing before the House 

Subcommittee on
4

Budgct and was rescheduled to visit with RAC'on 

Tuesday morning. 

Scheduling for future meetings was discussed and agreed upon 

~!S follows: 

Fa 11 : Oc tober 12-13, 1976. defini te, 

'l.\\t\'~ ~ ~\.."'~~~~\' ~~~\ \\)t\\, ~~'\.H~'h 



S~heduling problems, other than thole discussed, which m1aht .rise 

.nd create serious conflict, dre to be called to attention of the 
t 

R"sl'4rch Off in' a~ S('l)n ;\5 possiblc· so the Fall m~'('ting datl's c.~an b(' 
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The Determinants of Developing Country Irrigation Project 
Probll'ms: A ~!ultifactor Analysis for Improved System 
OpC'rdtion and Pl'rtonnanr:e - CC'lrnell University 

t 

m~ctin~ t~ ~vuid ~n) FossihLe conflict of intcr~st. 

Dr. ~!. l'ctl'r~ul1, ~nd Mr. Wittl1l'bE'..rt rcviC'I"ed thC' prc'ject as fo1l0ws. 

AF. h.ll.kgr,)und Dr. D. Petersun p,)inted out that Asia, with more than 

hi! 1 f nf the \,It)): ld' s popula lion, ha s only about 20% of the arable 

land r('S(lun:£'s which is 80 to 90,. utUizcd. ~luch 0: this comes under 

the iniIUc'nCl' of the tropical monsoon with distinct wE',- and dry seasons. 

TI\£')' IhUSL, through ini);atiol1, insure against d)"ought to avoid famine. 

Rca ~;llll,jb I 'J' s\ll'c'l'~~:;lul indigclll'us irri.gation £,ystems have evolved. 1101.1-

ellel", Lhe large, externally df'signC'd systems have a rather poor record 

of Clchievemcnt, There <lrt' many reasons beyolld the physical character. 

if.tic~, (If Lh(' systems for thi spoor p('rformance. Since there j s 110 

w,ly tu I:;l','l llll' .l~~l"iculturdl J"E.·quirements of these heavily populated 

arl'd S I,ri thollt i !len.'."! ~',cd irrif;d tion, thi s proposa 1 addresses a very 

important matter. 

This project proposf's to deal with the socio-economic factors a'r.d 

their interactio~s with the physical characteristics at the project 

level. Thf' res~arch objectives are to 1) describe, analyze, and explain 

the complex illt.eractions amung these components; 2) develop analytical 

touls for identifying critical systems interactions; 3) identify system 
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dc~ign and operation in~lications; and 4) identify planning policy 

implir.ltiolls. 
t 

A planning I"o["kshop incI uding host country participa tion w'ill insun~ 

il w01'kable methodology. Follm.;i:lg this analytical stdge further planning 

\o,,!th llt):;t coulltries wi II refine the procedures. The invE:stigators appear 

wei 1 qu.dified, illld thNe is also an impressive list of consultants 

rt'I'L'('~;L'nlinf, impLlrt~lnt di scipl in('s. 

Th~' st.1 t l'U ~ll,11 is to j IIcrf'a 51' wa ter use cffi(:icncy, but this may, 

or may nl~L Le fully C()l\g["uc'nt Idth more basic goals, e.g., improving the 

income of individual f.Jrmers. Significant questions are: to what extent 

will constraints ext~~nal to the projects, such as nati9nal policy, be 

C()llsidcL'~J dllli ItOI, far (<Ill 011(' mov!' into these? Will the Asian Development 

B.:ll1k alld the Agricultural Dcvl'lopllIl'nt Council be involved in Lhese con-

si Jeri) t i (In ~:.'! 

1'\1(' Subcnllnnit.ll'l' is 8('lIprally favorilble to the project, but believes 

it could be improved. Su~gl'stions for discussion include confining the 

projecL to monsoon hsia, cla["iiying the socio-economic methodology, and 

illcludin~ pol iLica 1 ~;cie, cc e'xpcrtise on th~ team. 

Mr. WittnC'iJ('rl said the consumer oriented objectives of the project 

were very good and tl~t the efforts of staff and contractor were apparent 
• 

ill the qualitv 0f Ll.r: ;:-roposal. 

Although he loJ.}!.; quite fav-,rable to the project Dr. Heady suggested 

th;.l t a more complete definition of the s~cio-economic methodology should 

be given as there' arc nldny reason:: for inefficient water distribution and 

usc. The Ih'.lVY lise of research a 5si ~tantc; should be re-eva lua ted, and 

perhaps mo["£' social science emphasis I~iven in the leadership. 
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Dr. H. Peter son pointed out tha lone can manipula te the variables 

Olnd data input te' provide \.JhLlr~'vt'l- c0nclusion desirable on irrirgtion 

t 
l'l'\llhlillil:~;. Ii.' 1'1'1 l'rl'II~'\',1 ill I \'.11'1 i,'1' l'X.l1I4'11' ill tb" \~l'~ll'l'll ll. S, tll 

il lustr.lt,' trill'S tIl be .lvoid('ll. 

\)r. ~h'\lr!',l'lil('ry <,aid tholt \Il till' socio-('collomic methodology it is 

il11'orLlllt tIl !.~I'r L111' political ;1II,llY5t to Clttach social content analysis 

to d('ci~,iu!\ <1l1alysis. lie indicdted hi-s belief that the Cornell political 

scienCl' consultanls mentioned in the proposal are qualified to work on 

tho t pt ou lem if t Iwy arc given access to tlla t pha se of the study. 

Dr. Adams expressed hls reservation ",hether this task could be done 

wi thin the' est in\;l l('d budgel. He a 150 expressed concern tha t host countries 

oftI'll ..... ;ll1t the monl'j but. do not ",ant projects evaluated. lhercforc, he 

bl'l leVI'" t.ld~; would br' a high riS<. activity ",ith little chance for success. 

Dr. S"i.tn~;')1\ \'xpn'ssed COlleenl th<ll ('xamples of the quoted critical 

;ndi('''t\'J'~; wcre III'l givl'n and CIt,lt r.\1erl' \.JiIS no perfornunce indil'alIH-

\.Jhil'h dl':lll I,'it-It equity distribution. lie asked if third country tcsting 

\o.'11l11 d 1)(, j ncl uded. lJl. EltrenrC'ich endorsed the systems approach and 

<JlIalysi, .. Dr. Sll1ucklc.:' poillted L'ut that Cornell has political 5citmtists 

",110 h.ll'c worked in t.his area, and he would encourage their involvement {f 

• the project moves for'"mrd. 

Dr. D. Pctl~n,on ackl1>JI~ledged that the budget is modest, but since 

tltis is pioncl'ring ",ork it may be best to begin modestly. It is necessary 

to develop a critical mass. 
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I'r(ljcl'l is lh<lt it will look .It ~yst~'mll a:> th~'y ('xist, and thert' ill not 

t 
to be Ally juggling of inputs. Hc cml>hasized that this will be th(' first 

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

bottle-neck appn)3ch. He expressed agrCl'ment with the cOJllllents on 

m~,t.hodLllugy. A Significant key to success of the effort i:; involvement 

~lf loca 1 peop lv because foreigners ccmnot successfully go in and get the 

necessary data - this is why the workshops arc necessary. Validity of 

the project rests upon reliahility of the data. Restriction to the Asian 

monsooll .:lrCd is dc·dr.:lblc. Too often irrigation systems mercly disl'0se 

of watel'. Not cllough attention is given to getting the water from the 

dclivf>ry ~.ysl<'ln to the crop. This project will look into the reasons for 

this inadl·quacy. Th(~ project aims to see if certain interVE..ltions 00 

carry \)\/\.'r to other systems. The investigators believe it will take time 

more than money to do this task. Commenting on the involvement of research 

assist-lilts he said these wculd be top level advanced graduate students and 

l'mployC'd \,,rj.S(')y ill thl' Cornell tradition. Before the proj('ct would be 

illlplcr.lC.'ntl'd hl' said t:o~ cOllsjdcl"cltion h'ould be given to host country 

locations. lie reported the Asia Bureau is favorable to the proposa 1. 

Dr. D. Peter~on asked if there should be more clarification of 

• methodology prior to approval and how a delay until October WOULd affect 

the proj('ct plan. Dr. Hesser, TA/AGR, indicated it would be possible to 

sharpen the methodology with greater political science involvement and 

're-~villuation of the budget for review in October without disrupting 



th" P l.:Jnnins hClri zone The l"onsensu£ of the lubcotllll1ttee was tli. t 

Dr. H('ss('r' s sug~('stion be .idopted. 

Hotion: ThOlt AID sl.:lff con~;ider suggestions of tn£! RAe 

and prescnt a revised proposal at the October 

(RAC) meeting. 

Vole: Carried with 10 aye and 5 nay votes. 

The Chairman made clear that th~ negijtive votes should be interpreted 

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

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

suggested considerations. Dr. D. Peterson said he wanted to emphasize 

the COllcensus DC the subcommittee for this project and to compliment AID 

staff on its dt!vdopment. Dr. Long complimented the RAC on their review 

and action on the project. 



ACTIO. Nl!H01.nDUJI rOI t:1I A1HflSl" .. rOI 
MAY 6 :1976 

TOIU. .5 

'tOM. ~'/TA. Curt •• '.r~ 

Probla., Your a~p.o •• l t. r ••••• t.4 fo~ t~. twa ••• lttal 
~f nln. ~.~ ••• c~ rro~o •• la to tbe a •••• rc' A •• 1 •• ry 
Co •• itt •• (R~C) fer r •• t ••• t it. flfty-f •• rtk •• ~ ••• 1 •• 
~~atiDI ga M~, 24-1', 1?16. 

~~~~~~~I lhr •• pr~pu •• l. ar. 10r •• t.~.18. of oD •• 1 •• 
dct1.1c~... Th. other sis - three 1& too. aa4 D~trltl ••• 
aQ~ thr •• lB ~ •• l,b aaJ popul.,l •• - ar. n.w ,r_J •• t •• 
Oul, 1. t~. CQ •• of the ~orl~ '.reil1" '.rv., (t.,.ru.t1 ... 1 
~t.ti.tl~.l Ia.l1t.wca) do •• the ext ••• lqa 8xc •• 4 fl •• y •• r •• 
All of the re~.ar.h ~re~o •• l. b.y. b ••• reyl ••• d •••• ,pre ••• 
~1 t~. n ••• areh aa4 ~ ••• lop ••• t Co •• ict •• (l.OC) •••• preJ •• ' 
4It~C •••• t. LaY~ b •• n ~od1t1.d to Inaerpor.te I'DC r.co •••••• tl.a. 

A t~~th ~roJoct, la ccoao.1c.~ 1. tbe •• ~j •• t 01 ..... harp 
~if~.r •• c. of ra.! •• ~lthlD tb. ABea;y. It vill ~ ••• ~.ltt •• 
to yOY ah.rtly for s~p~r.t •• elieft. the proj3et .. it •• p 
1~ lneludeJ in the book. b~t a •• QalSl, ~. vltb.r ••• fre. 
~AC r~Y1ev ~1tb.ut owkw.r4n~~. ~~o.l. 10 ••• dlct ••• 

~. ~ill ~ollow o~r e~.tg~.r7 pr4&~ic. of 1~pl'.'D~1aa 
~r~'~et8 1~ Qrd.r of pri~r1t1 na.~ ~n4 f ••• 1)111t7 v1th1D 
~b~ir ,y 1975 an~ tr.~.1t1 ••• 1 q~.yt.r !.udlA. la •• 1a. 

A. 10 the p~.t. i~ tb~ ca~e of o~801DJ ,roj •• ta. tba pip.­
lInG ~111 ~. clo •• ly au.lysed hefor •• ~, 1 •• 4 • • ~. add.4. 
~~ ~hall ~~b~r. to the •• t.~li.b.d 1 ••• c, pollc, oa t~. 
toC"~rd t'~u4!njJ of teoek.lc.l ••• 1., ..... coatra.c:ta. 

2JI1 ~~lt"'..1. I teld I In ItJditi •• t. t~. r.,,!_ 01 ChI 
pt~ject ~r.~n'.l., tbe ugln4. 1~cla4 •• oae ~r.lr ••• r.,.~t 
or, an OD3~ilil :'l'G.,'.c (ut111~.C1 •• (tf a.c •• dery .,ect •• 
fQr tr~,ie.l fo~ •• t.). TOMr di.cu •• S •• of 1.fQlt.a of . 
Dc. teeb •• 1Q", Int. t~~ torels_ 4.I.~. proJ~'. k •• De •• 
~~b~J~J.d for 2c)0 p ••• a_ ~Oft~.,. ~., 24. 1'7'. 
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Tour approyal to tran •• lt t~. propo.Al. 11.t., ID tb • 
• Dc1olur. cOD.\ltut •• the authorlaA\ioa to ••• 0'la'. 
contract. tor Dey.lop •• nt R ••• arch. AI r.~u1r.' b7 
eection. 1-3.20' and 1-3.211 ot the APi. 

AttacbJ .. nt: 
Summary C03ment. on 
Prt,poI&ls to be Reyie •• 4 

.., 
!'~/l! h 
, 1.1 \ 

TA/RE3:MRechclg1;lv"t' 

Approy.4, /-/De .. 

Dl.approy.dl __________ __ 

Da\. :_M_A_Y_6_1_9_76_ 



The Determ1nmt. ot DenlopiD, CouAtl7 Il"I'iptlaa 
Pro! ,ct Proble::u I A Hnltitact.Ol" ADal.7818 tor 
Imprond Byllt_ Operc.,ton AnJ. Pertorm&.1ce (U .. ) -
Cornell t'!liverdty. Dur8tiOD ot project. 3 Jean; 
e.t1mated eost, $280,000 

Irrigation 3yst.rna vorldv1d1J operate at extre!lllllly lOY ettiet.Deie. 1D4 
p&rtioulul3' 1n t.he LDC 8me.U :t'~r lIetting. In man7 ay.t .. not 
Jl".o~ than 20 pe~t ot the water r6aehe. the C1'oJ)'. Sou ot thi. 
p:-oblem h nlated to the engineering r.omponent. ot the systems. but 
t~le IX>.t JariOWl lOlne. re.ult. fro. ino.\deqUA\e recognition t~t lrrl­
saUon 8J:J:'~11111 are compl'3x inter&etiona ot physical •• conomio,and 
!)oc1sl tacton. and Q. la~'t ot understanding of the.e inter&4tion •• 
T...lb proJ~ct vill ide-ntiry and define interaction. which ere critioal 
to Ducceu Md deV'elup a lJet ot design and operational procedUJ"8' tal' 
lOOre etfic1ent vater 11.5e. Thi:J intormation v11l be pre'p~d tor 
plMllel"!l. uaaigoera ,311d GY3teme oPftratore. 

Thie ~eearch involves f\Otlve cooperation ot LDC 1nlt1tutlon engineen 
o.'ld social aoientj at_ .in the I'hilip-pin'll, Mal~o1a, lodenellia, end 
ThUlanu .... hfl~ operating fJystems v11l be analyzed. The six ve.tel'D 
U.:3. '.mi venit t~. in th~ Conilortl um tlor Internationa.l. DeTelopmltllt. the 
EMt-West Center, a.od the Il- ~ 8~1.nthta will part.lcipate u a vorlting 
t6&Q in the do"",lc.,ptwmt ot detailed work plana, interpretation or 
results and c.enlopr.eot of polley recommendationa. 

I., 

I~e l'l&DC r:;,-rit¥W'!!d end approved this proJeot on l-!arch &4, 197G. 



Imnrovemflnt of' Winter Hhaat tor Developing 
Countries, Based on Hyhridization at s"rlnq 
and Winter FOrDIs (New) - Oregon State Ulivardty. 
Durat10n of project, 3 yn.,rs, c.!Itimatod cost,' 
$943,O()O. 

Thi~ pr()j~ct reinforces existing cooper&ltive researoh on improvinq 
whpat v~rietie8 for r~)C9 where winter whe~t is important. Wybridi­
zatj .'n of \ .. int('r spring types 'Wlll result in improvAment: ot both typ •• 
by cy.:';:tndi;1q t.'1eir genetic base. Such hybridization requires inte~ 
I)'ra":ion of field cx>:>erimentation between winter wheat and spring wheat 
arC·1S to aIle''' ~or selp.ction of. appropl."iitte characteri!'Ytlco. 

'l'hh r,rojPct, st::on'l.1y !;upporteti by CIM.'tYT and built '.>0 AID and 
RoctoL~ll(;r f'oll.'ldett.lon ~lInport of ()r~c:ron State ,.rork in Turkey and 
p-lr.fl':lh .... re, nr{)vi.le9 illteoration of tdntcr nnci Boring wheat 7...one 
brp~"1 inq )"roClriHn~ i1t ()rnc;nn nnd OIl1MY'1', re9pectively. It i9 tiqhtly 
... inked \.,1. t:l t.he Univ~r'3i tv of :':ebr,)!'lkll wheat protein itnprovcnr.cnt 
r,ro j('c~, ,,:-ld lItili~.'~ thf' Int.ernationi\l !,'/inter/Snrinq t,'heat; Screeninq 
N:Jr·;t"r~· I which rro"jl~':"S n Wt)rki.:J'J networJ.: ' ... i th I.OCs for e=rchanqe of 
bre€'d.tr:q Materiul3 emu r,,3f'arch information. 
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1. SUtWJly 

Title: 

Contractor: 

Status: 

Duration: 

Estimated COlt: 

Principal 
Investigators: 

Project Mallsger: 

Narrative: 

'I-~ I~ 

Il!SUlCH nOJECT STATDmrI 

The Determinants of Developin. Country Irrllatlon 
Project Problems: A Multifactor Aaaly.t. for 
Improved System Operation and 'Irfor.&ncl 

Cornell University 

New 

Three years. 

lit year 
2nd year 
lrd yut' 
Total 

1 January 1977--31 Dlc.abar 1979 

$ 85,000 
100,000 
95,000 

$280,000 

Dr. Gilbert Levine, Agricultural Enrinler, Llader; 
Dr. M. L. Barnett, Rural Sociololis~ 
Dr. E. W. Coward, Rural Sociololi,t 
Dr. L. E. Small, Agricultural Economilt--Rut'lr. Unlv. 

Dr. Gilbert L. Corey and Mr. Leo Ma.troflnl 

Notwithstanding a long history of irrigation, incre .. l118 undentanding 

of the basic engineering and agricultural sciences, and mal'~ve lnvelt-

ments, many modern irrigation projects encounter major probl~8. Soae 

of the problems r~late to the physical components of the eYlt .. s, but 

the most se::ious occur in management and utilization. These are especially 

serious wheg e the systems are supposed to meet small faraer needs, and 

equity objectives. 

The problems encountered have been serious enough on ma~y project. 

that they have altered the course of future governmental policiel, 

certainly in the area of investment and frequently to the datrt.ent of 

small holdet r:. 
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It i. the th.li. of the propoled r •••• rch th.t the cau ••• of th ••• 

f.ilurel a:e an inadequate reco,nition of the critic.l bI~ 'r~anca of the 

inter.ctiol" of the locio-economic t.ctorl with the phYllc.l •• p.ct. of 

the Iyateml .nd • l.ck ot underlt.ndina of th.l. interactiOD&. Th. 

research proponl fint to deacrlbe .nd .nalyze the inten'IIlation.hipl 

of the technology of irrigAtion with the or •• niE.tion.l •• conomic, loci.l 

and culturdl aspects of irrig~tion: second it will .ttempt to identify 

thole int~ractions that are critical to .ystem succel.; third. tha taplt­

cations for policy. dedln and oplratior. will be identiUed. It 11 

anticipated that this increaaed underat.ndina will b. incorpn~atld into 

a let of analytical and operational procedure I deltlnld for ule by lOe 

planning, desi6n and operations organizationl. The rele~rch procedure 

will be based upon detailed, interdisciplinary analyail of exiltinl IYlteaa 

with a rarge of physical and socio-economic conditions. The Itudiel will 

be comparative within country, between country, and betweerl public and 

communal systems. 

II. RESEARCH PUF~OSE AND EXPECTED rRODUCTS 

A. The=~ ia almost universal recognition that irrilation systeJU 

are "comple>.. interactions of physical. economic and locial f.ctorl." Yet, 

in pl~nning, in design, and in operation many of these interactionl, even 

critical ones, are either ignored or only cQnsidered intult1ve~.y. 

It is the purpose of this proposed relearch to tmpr7Ye current 

methodology for the design of new irrigation systems, for the rehabil1ta~ 
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tlon of .,t.tina on •• aad, .or. I.n.rally, for .y.t .... na ..... t ~ 

op.ra~l~n, within the context of the LDC'. and •• p.e1ali, wh.r • ... 11-

holder fa~ing il practiced. :hi. would De achieved throUlh ezplielt 

consideration of the interactions of critical .ocial and .c~na.lc factor. 

with the phy.ical and biological factors. 

While primarily aimed at the need. of the d.velopinl eountrl •• , 

enpecially those with severe economic and human re.ourc. c~n.tr.int •• it 

is anticipated that the result. will have applicability on a wider .cal •• 

For example, the irrigation problema experienced at the Blackf •• t Indian 

Reservation, in Montana, bear striking stmilaritie. to thoa. ezperien~ed 

in the LDC'~, and stTongly reflect the interaction of the physical .y.t_ 

and its manLgement with the socia-economic condition in the project area. 

The Bureau Jf Indian Affairs haa exprelled concern about the •• probl .. 

and is actively l~oking for solutions. 

The ultimate indicator of the achievement of th1. purpo •• 1. 

improved irrigation 3yslem performance. For the purpo ••• of evaluation 

of this resE'arch project a more realistic uitimate indicator would be 

acceptance ;:If the revised pr,)cedures by a significant number of the donor 

nnd !..DC :lrg1:.'1izatiolls respons.1.ble for the design and/or operation of 

irrigation :.ystcJ:w. Intermediate indication of the achievement of the 

project purrOHC would be the successful application of the revt8ed pro­

cedure!'! to the redesign of at least a few existing systeras. Both of 

these indlca~ors require a relatively long time for utilization, liven the 
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t~ Ipan ~.~w .. n d'll,~ er redeliln and IYltW. tapl .... tatioa, aDd .. ~ 

tapl ... nt&~ion and impact on rroj.ct pcrforaance. 

A pre1tminary indicator of the achi.va..nt of the Itftted purpo •• 

would be the utilization of the reviled procedurel by aDy of the oraani­

zationl re.:ponsib1e for design and/or: operation of irritation .y.t .... 

B. Tr~ specific research objectiv~a ~re: 

1. To describe, analyze and explain the complex interactionl 

between the physical, biological, economic and organizational dtaenlion. 

of exiating irrigation systems and the re1ationshipi of thele factor. to 

overall system performnn~e. 

2. To develop analytical tools and procedures fnr the identifi­

cation and analysis of critical system interactionl of the type iadicated 

above. The~e tools and procedures are to be luitable for UI. by the 

practicing rrofessionals in the design and operation activitie. in LDC •• 

3. To identify and analyze system design and operatiun tap1i­

cations that derive from the explicit consideration of .ocjo~ecoaoaic 

factors and th~~r interaction with physical and biolog1;:~1 factor •• 

4. To identify the planning policy implications. These tapl1. 

cations li~ in the areas of: 

el. project scale 

b. choi~e of technology 

c. degree and forms of farmer participation 

d. equity conSiderations 



.. 5 -

t1l1. sl~Nl'lCANCI AND RATIONAL! POR TH! RlS!AlCH 

A. Expanded irrilation hal been identified a. a _jor factor in tbe 

development of the LOC'e. a. ~idencad to the UN tndlcati~e World 'lan. 

It. crit~cal role relative to the world hunaer probl .. va •• tr ••• ed in 

the PSAC r~port on the World Food Supply and more recently at the World 

Food Confelence. Development of new irrilation project. do caule incr ..... 

in production, l!specially since H usually allowl tor cropp'lnl durin. a 

dry sea~on where nothing wa~ previously $rown. The msjor vork. (d .... 

canals, rese.lvoirs and delivery system) all represent visible 6.chieve-

ment and :her ufore carry <.l fl08itivp. political connotation. nata world .. 

wide, howe\"er, indicate that most irrigation eYl:ltemlS and practically all 

in the LDC 8ma11 farmer setting operate et unbelievably low effic1en~1.B. 

Not more than 20 percent of the water reachee the crop in ~ny sy.t .... 

Goverrunents continue to huild systema in this lame mole! with encouraae­

ment f'[om '~nrld Bank, AID, and otner major donora. 

Hou to provide good water management from the water sourc. to the 

crop root Zlne in the LDC setting is ne~ther known nor documented. Th1. 

project is designed to address that problem by studying the .ocial, 

economic, and technical a£pects of existing systems (state-Jl-the-art). 

The objective is to provide a better mechanism for del1gn and operation 

of irrigatio~ aystemA. 

'I'hli~ proj eet is targeted directly at AID's 5011 and Water Strategy 

(presently heing developed). Improved irrigation systelt dea1p and 
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oper.tion 11 • key probl .. within that Itr.teIY. Pr.ctic.ll, .11 LDC 

governaentl are interelted in improving thair irri!atioD "uaa ... Dt; 

evidence the more than $100 million directed at water rel~urc'l aan .... .nt 

in AID's 1976 budget submil.ion. Resultl of thi. project vill be axtr ... -

ly uletul to governments in designing new and renovating old irr1 •• tioD 

systeml. 

B. The research literature aboundl with studies of specific technic.l 

questions (relating to soils, plants, water, engineering co~cerns). There 

are a number of studies of project economics, and some of ~conamic effi­

ciency in relatinn to technological changes such as irrigation. Even in 

the socia~ science literature there are significant numbers of Itudiel re­

l~Ling to t~e social systems associated with irri!ation. and. few that 

deal with specific physical components of the irrigation eYlt .. itle1f. 

But to a very large extent these studies, while conSidering signific.nt 

aspects of the complex interrelationships of developing country irrig.tion, 

were undert~ken from a single disciplinary point of view. In. nuaber of 

instances c~e sensitivity of the investigator to the rel.ted disciplines 

has permittid a broader view, with new insights. 

Rarely, however, have interdisciplinary studies of irrigation 

project problems, especially those in the LDC context, been undertaken with 

representatives of the relevant disciplines collaborating ciolely. Neither 

have these s~udles been undertaken with a focus on identifying policy and 

operational implications. As a result, understanding of inter.ctive 

effects and cheir implications for planning, design and operational pro-
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c ••••• i. woefully inadequate. rbi. i. e.p.ciall, tru~ for ... .c.t ... t.I 

of .ociololical implication. and their iut.raction. v1th thQ pb,.leal 

alp.ctl of the .y.tem.. Th •• e interaction. are t.portaDt both 1D ter.a 

of the anticipated operation. of the Iy.tea. and in t.r.a of the antici­

pated ~.equenc •• of project inve.ement. 

IV. PLANS TO CJORDtNATE TO LINK RESEARCH--INCLUDING NE'l'WORlS 

Since the emphull iI on real-world .y.~eml!l, activ. coop,.ration of 

the governmental agencies responsible for irrigation t •• o.ential. 

Working Cal tact already exists between the propo.ed contractor and the 

National tl'tigation Administration (NIA) in the Philippines, the Muda 

River DevelJpment A~thority and the Division of Irrigation and Draina •• 

in Malaysia and the Royal Irrigation Department in Thailand. Contact. 

have been made with relevant agenciel in Indonelia, though .otking r.­

lationships have not been established. The proposed conttact ba. clo •• 

relation8hi~s with the staff of the Agro-Economic Survey of lndone.ia. 

ResearLh coordination with these action agencie. would facilitate the 

resear.ch rrujcct in a number of ways, including: the identification of 

8yStp~s for study, the provision of needed background information, collabo­

ration in the collection of certain field data, discusslion oi preltminary 

findings and interpretations and collaboration in the de~ei~pment of 

workshors and other arrangements for the dissemination of relearch finding •• 

The contractor has established linkages with the academic institutions 

in these c~untries through previous research activities of the proponent •• 
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I 

In the Philippinel. clole relationihipi eaiat with faculty at the Uai-

versity of the Philippinel, at DilltmAn and LOl Ban~l. ~portlDt..ana 

thele is ~ontact ~ith Dr. Senen M. Miranda ot the Depare-ent of Alr1-

cultural e·~onomic8, and advisor to the NIA and relearch llader 1n the 

area of wa~er resources with the Philippine Council of Aaricultural 

Research. Similar relationships exist with the Institute of Philippine 

Culture (IPe). a social scienc~ research unit of the Atenao de Manila 

and the So~ial Sr.ience Research Unit of the Ateneo de Nela. The IPC 11 

collaborating with the NIA on 8 survey of communal syst~ in the 

Ph11ippine£ with support from the Ford Foundation. 

In Malaysia working relationships exist with the Agricultural Un1-

versity at Serdang and the Science Univerlity of Malaya in Penanl •. In 

Thailand collaboration could be developed with Kaletsart ~n1verl1ty 

(both its eugineering and social science departments) an~ leveral other 

universiti~a including: Chulalongkorn, Thammasat, Kong xaen and Chieng 

Mai. 

Each of these institutions contain faculty and graduate students in 

the agricultural and social sciences relevant to the research project. 

Their collaboration would be sought for the purposes of ex~h4n81ng in-

furmatlon on current irrigation research in the area, to ~btain peer 

review of llroposed research designs and strategics, to participate in the 

collection of needed field data and to review findings and preliminary 

interpretatillns. Collaboration in the collection of field data .. y be 
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achiev~ throuch partial IUpport fro. project fund. for t .... rk of local 

Iraduate Mtudent •• 

The International Rice Re.earch In.titute (IRRI) t ... ~aDdiDi it. 

r •• earch in the water management field and close worklna relation.hip. 

exi.t between the proposed contractor and the re.earch .taff and a4aini­

atration at IRRI. Discussions have already been held with the Director 

of the Inptitute, Dr. N.C. Brady; with Dr. R. Barker of the Department 

of Agricultural Economics and ~ith Dr. T. WickhaM of the new Department 

of Water Management. Close collaboration 111 furthel.' allured both within 

the Philipp1nes and other countries of the ~egion a. IRRt'. vater manal8-

ment research expands. 

It is Qnticipated that this research will be related to the activitie. 

,'f the reg:ooonal network on irrisation rese~rch .upported by the Aaricul­

tural Development Council. Thi. network repre.ent. an important .roup of 

Asian researchers and other. concerned with the improved overatioD of 

irrigation systems. 

Asian researchers represented in the network are an taportant .ource of 

infonnatioll on irrigation research and a significant group for future 

research efiorts on this topic. They will be used for purpo.es of re­

viewing research plans and strategies and as analyzed data becomes 

available as an important forum for the e~rly presentation of findinl' 

and interpretations. Their ability to discuss the finding. in the context 

of their br~~d collective re6ear~h experience will be of Ireat value in 

the final rLporting of results. 



- 10 -

Two iaportant U.S. Iroupi dealin, 'f.lth lOC irri.atlon lllu" are the 

Con.ort~~ for International ~~.elopment and the rood lnltttute of the 

Ealt-We.t Center. Faculty a'lociated with CID can perfor. uleful conlult­

ina roles regarding r.learch methodololiel, the final interpretation of 

relultl and the development of policy recommendationl. lbeir participa­

tion in the development of the final international lyapollua will be 

very hel~ful. The Food Institute hal considerable experience with 

presentin~ research findings to system managers and operatorl and uleful 

collaboration with them for the purposes of translating research findingl 

into instructional materials is envisioned. 

Colorado State University in their AID lupported rele~tch project in 

Pakistan hAS carefully delineated social and technical probleml a'lociated 

with the on-farm aspectl of that irrigation sYltem. CSU counlel will bl 

Bought in lesign of the detailed work plan and their data and collection 

techniques reviewed carefully and uled where applicable. 

V. PLANS TO FACILITATE UTILIZATION OF RESEARCH RESULTS 

Four phases for facilitating the utilization of the ~elultl are 

anticipated: (a) irrigation department conferencel; (b) planning and 

reporting workshops; (c) international symposium; and (d) other profea~ 

sional meettngs dealing with problems of technology, food, and agricultural 

development. 

A. Irrigation department conferences in LOC. 
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Laperiance hal .hovn that periodic prolr ••• re~rt. to the local 

{rrigativn department staff. both at the .yat .. level aDd at the top 

administrative level. provide motivation to remain aett.eIy cooperativa 

and are v~ry effective ln getting the research result. utlll&ed rapidly. 

Feedback from the departaent staff i. also very helpful in u .. elopiDl 

research directions which are most promising. Conferenc ... vill b. held 

at three levels and modea. frequent ~nformal meet ins. would be held 

with the department personnel directly involved in the re.e.rch .1tel. 

Periodic, usually twice per year, conferences will be held for a broa~er 

group of aJency peroonnel, usually including system luperintendenta and 

Central staff d~signers. These meetings would include fo~l reporta 

as well 3S opportunity for discussion. Direct reporting to the agency 

adninistrator is planned for at least once per year. 

B. Planning and reporting workshops. 

I.esearch planning workshops are projected prior to the est,bli.h­

ment of each research effort. These will provide the opportunity for 

I"fp-~ttve input lnto the reDcarch planning by the hOlt country collabora­

tors, as well as for dissemination of the results of the previous reaeareh. 

An up-dated "state-of-the-art" report will form the initial ba.i. for 

each work,ihop, from which specific emphases will be developed. 

Fullowing the field data collection phase of each project, a 

symposium will be held in the host country, to review the data and the 

projected analysis. Subsequent to the analysis, an expanded conference 
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to report the re.ult. i. planned with participation of othec lleaci •• 

and aroup. concerned with irrigation developaent in the r .. ioa. 

c. International Iympo.ium. 

Toward the latter stage of the research proar .. , an international 

confere~ce is projected. This conference will be specifically aimed at 

the plam.ing and design cOl'amunity which, in practical tems, may be the 

most important group in influencing the utilization of this and other 

research results. 

D. Other professional meetings. 

T~e importance of irrigation in world food problems and in alri-

cultural. development in general fa so widely recognized that variou. 

aspects frequently are considered within these ~ontext.. Thi, i, evideat 

in past MAS meetings, at the World Food Conference, ill a variety of 

professional society meetings, and most recently in deliberation. of the 

International Food Policy Research Institute. It is the re.earchers 

involved !n this project who will participate in a variety of tho •• 
, 

meetings and will have the opportunity to present the flndinl8 and 

VI. MANAGEMENT CONSIDERATIONS 

It is proposed that this research be handled through a 801e source 

contract. ThE' work must be done by an interdisciplinarf team and the 

~~u£geste(' investigators have demonstrated strong abilities in this 

regard. The four principal investigators represent the critical 
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dllelpl1n .. a .. oelated with the probl.. All have heduttlln .. u­

perienee in irri.ation related work in Alia, two have had Iltalfieaat 

Ildditional experience in Latin AIIerica. Theee uperlene .. iac1ude field 

research, technical alliatance, teachinl, and policy level "villDa to 

government agencies and/or the major foundational The inve.ttaatorl have 

worked together previously and have establiahed the reletionihipi necelsar, 

for effective multidisciplinary research. Note that becaule of Ipecial 

competencieA and experience working as a team, two universities are 

proposed. The contract would however be with one, Cornell, who would 

sub-contrac'. for the services from Rutgers. 

A portion of the field work should ideally be conducted in Alia where 

the research team has considerable experience and linka,.s. It 11 al.u-ed 

that concerned field missions will be interested and cooperative; howtver, 

before any field work or formal LDC linkages are made an inquiry vill b. 

made of all missions as to their interest in this research. Final I.lec~ 

tion of test sites will be made by the AID project managers and the 

contractor in consultation with Regional Bureaus only after re~eipt of 

suggestions from missions. 

Gteat care will be taken during the preliminary stages of the project 

to ensure gO'Jtt linkages. The AID project managers will assist the 

contactor, in the field, with the development of formal linkagel between 

the USAID mi~~ion, the host country institutions, and the centrally funded 
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contract. Thil will be accompli.hed throuah aeetin,l, at the te.t .ite., 

with all concerned partiel. 

The pr~ject management in AID will b. handled jointly by TA/AGI and 

SER/ENGR O~erationl-Water Relourcel. Budsetins, reporting. and docu-

mentation ~ill be processed through TAB; however, the project co-mana,er 

from SER/E~GR will be a necessary signatory to all official document •• 

Semi-annual meetings will be held between the contractor and the 

technical representatives from AID. These meetings will Aerve to co-

ordinate t~is project with other related AID fi~anced relearch projects, 

to check progress. to plan future work and to anticipat~ and remove 

constra.int& which might impede progress. In certain instancea thele 

meetings m~y be held in LOCs to take advantage of mission and hOlt country 

input. 

Between 12 and 18 months after initiation the project ¥ill racelve 

a rather th>rough review. This review will asses a the prosre,. but 

more importantly it will analyze the linkages closely to determine whether 
, 

the site sel.ection was good or if it should be changed while there il 

suf[icient ~ime to develop reliable data elsewhere. At this point a 

decision will also be made as to the desirability of conducting the re-

search In a third country. 
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VU. TEClDfICAL UVIEW 

P •• t r ..... rch on irril.tion h •• been hilhly dileipliDar, ori .. t". 
A con.ider.ble amount of re.e.rch ha. be.n done ezplor1a& T.lltlon.hip. 

between pl.nt growth and water applic.tion.: much of i~ in r .... rch 

station Idtting'. Stmilarly, .ignificant re.earch h •• b.en coapl.ted on 

the tech~o~ogy of irrigation. The work of locial scienti.t. on irril.tion 

in9titutio~s and organizations has either been incident.l to aore foc.l 

sociological concerns or has largely ignored the aignific.nt non.ocial 

components of the systems. 

Important new trends have occurred in the past few year.. Wat.r 

management research at IRRI has applied engineering .nd alronomic reaearcb 

in field ~ettings and has combined an interest in man.la.ent and orlani­

zational iS9ues. Researchers at Color.do State Univer.ity .re conductina 

research at the turnout level in operation.l sy.teml in P.ki,tan. Romani 

de los Reyes, a graduate Itudent in Anthropology, i. conductiua • uniqui 

study of a communal irrigation system in the Philippin •• th.t vill combinl 

sociological analysis with data on the physical performance of the .y.t ... 

AbsenL from the literature, at this point, are any .yatematic studie. 

of the intenction of physical, biological, economic .nd organizational 

elements of irrigation based on a comprehensive program of r,.earch 

conducted in several field sites with comparative data. thus, vhile 

numerous studies in the existing literature are suggelti~e of critical 

intcrnctiolS related to system performance, they do not provide an adequate 
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ba.l. for the enuaer.tion of de.i,n .nd oper.tion. ~plle.tIODa. w..t 18 

needed il • prolr .. of re.e.rch that will .llow the c.reful ld.-tifle.tiG. 

of critical inter.ctton. and the interpret.tion of the.e fi .. taa. iDto 

pr.ctic.l imp1ic.tionl. 

Undoubtedly the realon for the p.ucity of literature ~. in the f.ct 

th.t in de\eloped countriel the Itron, f.rmer organiz.tion. coupled with 

V.lt resources have overcome the need for c.reful inte.ration of loci.l, 

economic, a'old technical facton at the d .. iln It .... of irrig.tion 

development. These interactionl become .pp.rent in the toe enviroaaent 

because of the scarcity of resourcel to waste and the educati,n level 

of the farmer, elpecially sm.ll farmer. 

The pro.)osed reoearch utilizing the combined experience of leveral 

di8ciplin~~ with a focused program of comparitive relearch in lever.l 

irrigatiop oystems within the same country as well al Iy.t ... In different 

countries iF intended to help fill this .ignilicant ,.p. 

VIII. RESE.ARCH PROJECT DESIGN AND METHODS 

Two sets of milestones can be identified for this project, one 

internal to ~ach set of country studies; a second, reflecting the 

combination of country studies to achieve the project purpol •• 

Within pach country the research program will have four .il •• tone 

completion points: (1) initiation of the field studies, following. pre­

project planning workshop and development of cooperation 8p~cific8; (2) 

completion of field data collection and preliminary analya.a; (3) co.-
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pl.tion of final analYlil, reflected by a report documeDtl I" (4) 

information dil.emination. characterized by final report~.na ... tin.1 with 

LDC alenc) staff and adminiltrators. 

The project milestones can be characterized by five .. entia (1) 

initiation of studies in the initial three countriel, (2) coapl.tiOD 

of the cou~try studie.; (3) completion of the between country coaparilon., 

(~) completion of the critical worklhopi and preparltion of the final 

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

The anticipated time span for the total set of activitiel 11 !!!! 

years. It is recognized that this project statement IUlS.ltl a three 

year per~od. and therefore the full intesration of the individual Itudl.1 

iuto the c(mparative framework, the cridcal workshopi and the int.r­

national ~ympo8ium would not take place during the initial purtod. Cam­

pleti.on of the two of the three countr)' studies, and initiation of the 

third are anticipated within the t~1ree year time-frame. 

Resear.C'.h objectives: A basic hypothesis underlying the reaearch ob­

je·:::tives is thnt speciiic variab1e:3 within I:!.:\ch of the component dimensions 

making up thl:: irrigation :3Y3tem environment are critical for satsifactory 

system performan~e. not only by virtue of their direct effects but also 

because of their interaction effects. For example, in the physical 

dimension the importance of the ma~nitude of the available water lupply 

in detem.'.ning the area that can be served by the systelll lIIelearly 

rec0gnize~. The customary design procedure to relate th ••• two variabl •• 

http:report.ng
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1. to e.tt.ate the crop veter requir .. ent. end the efflcl .. ~le. ta 'l.tri~-

t1na end tren.part1na the vater thu. errlvtna et e .peciiied quantity 

necea •• ry per unit are. to be aerved. The efficiency •• lected pr.~'ly 

reflecta objective. rel.ted to economic .nd r •• ource ule effici •• c1. 

What ia ,ot generally recogniled i. that the coablnatlon of eoela1 atti~e. 
/ 

( 

toward wat!r diltribution coupl.d with f'ctor. lueh •• profita.1lit1 re-

sultina from irrigation ... y have a cd.tlcal 1ap.ct on wt.eth"r tho.e 

effici.ncie. could in f.ct be .chleved. A ••• p.cific ez .. ple, the DII 

pilot irrig.tion proj.ct in Ir.n c.n be con,ld.r.d Cl"Lic. The project, 

d~81Kned as • modern agricultural develo~ant .ffort ba.ed on irriaatlon, 

with the lateat in lrri,ation technology, VI. d •• laned with the ..,.ctatton 

th.t water use efficiency would incr •••• frca the 251 f0UD4 in tb. tradl-

tionol systems to 55 or 66% with the mod.rn 1JIprovem.ntl. Ib yun aftet' 

the project was in operation actual water ule effici.ncy va. 111. The 

modern system destroyed the role of the local villslea in the vater control 

,:'':'Cf:3d u.,a f~!.led ~u su~ct1tute an organif;aticnal structur. that the 

local fal~ers were willi~~ to accept. 

Many more individual cases could be cited where failure to recogniE' 

critical interaction has resulted in failures to reach project objectlv." 

partially or totally. However, there has not been rlgorouG reuearch to 

identify these critical Interactions. 

Resear:h Objective 1: To describe, analyze and expl.in the coaplex 

interactionr. between the physical. b1oloBIcal, economlc and orlani.ationa1 
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dimensions of existing irrigation systems and the relatiosehips of thes
 

factors to overall system performance.
 

A. The complexity of the problems being addressed, the Importance
 

of understanding local situations, and the need for interaction with irri­

gation system personnel, require that the research be cooperative with host
 

country rnoearch colleagues and government agencies. The basic approach
 

is to conduct multi-disciplinary field studies of operating systems in
 

each of tbree countries; initially the Philippines, then Malaysia or
 

Thailand, and later in a Latin American or African country. The second
 

and third country selections will be made in consultation with Regional
 

Bureaus, MWssions and TAB with the final selection dependent upon Mission
 

and host country concurrence and a preliminary evaluation of irrigation
 

systems wi~hin each country.
 

The first systems to be studied are located in the Philippines
 

where there is strong governmental concern with many of the issues related
 

to this proposed research and where many international agencies, including
 

AID, are active in the irrigation development area.
 

Prior to collecting field data, a planning workshop will be
 

held with hrst country input to identify specific sub-objectives, details
 

for field work, and research procedures.
 

The field daca will be collected by a mix of resesrch tech­

niques including at least the following:
 

1. physical measurements of water flowt to determine
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actual mounts of water being delivered at different locatiors within the
 

syatm and at different points in time.
 

2. farm surveys: to determine cropping patterns being
 

followed, ?roduction inputs used, patterns of landholding, etc.
 

3. key informant interviewst to obtain information on
 

the formal and informal roles and rules used to operate and naintain the
 

system, procedures for selecting leaders, modifying roles of work time, etc.
 

4. participant observation: attendance at group meetings,
 

involvement with work groups, observation of actual irrigation activities
 

will be used both to collaborate information collected through other
 

techniques and to identify new information.
 

5. sociometric techniques: to identify patterns of farmer
 

interaction on water use and related activities such as Juint land prepara­

tion or marketing activities.
 

6. examination of records: when possible, the exmina­

tion of records such as minutes of meetings, formal statements of rules
 

and procedu:es, financial records and other information will 6e used as
 

information sources.
 

These are standard techniques for obtaining the needed infor­

mation and the investigators have had long experience with them.
 

The focus of data collection initially will be on specific
 

variables related to the physical, biological, economic and organizational
 

elements. These efforts will be designed to answer such questions as:
 

the nature of the engineering structures of the system, the types of
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soils available, basic climatic conditions, available water supplie, 
the
 
nature of cropping, informal water rights, patterns of cuimamcation amd
 
leadership, ect. As information is collected on each of thee specialised
 
topics and shared among the research staff, potential critical Inter­
actions will be identified. 
As these are identified, research procedures
 
will be implewented to carefully investigate these leads. 
 For exmple,
 
if information on canal size suggests that water delivery at the tim of
 
land preparation will be significantly constrained, researchers working
 
in the economic and organizational areas will be alerted to look for
 
specific cropping patterns, rules for planting schedules or other techniques
 
that the system users may have derived to cope with this problem.
 

The identification of guiding questions, as 
that of the test sites
 
themselves, will be made during the project initiation phase of each
 
country study. 
Development of the specifics of cooperative effort will
 
take place at the same time. 
 In addition to the LDC participation during
 
the planning phase it is anticipated that some LDC researchers from the
 
Institute for Philippine Culture, the University of the Philippines (Los
 
Banos) and Central Luzon State University may be actively involved with
 
aspects of the field work and data collection.
 

B. 
The major activities associated with this objective are:
 

a. 
the planning workshops to be held in each country for the
 
purpose of identifying test systems, specific study questions and details
 
of host-country collaboration. 
These will be held at approxlaately six
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month intervals and therefore will be completed in the 3rd country about
 

18 months after project initiation. This activity will produce the test
 

procedure, questionnaires and detailed research plans for each case study.
 

b. the Philippine country studies including the collection of
 

field data, analysis and reporting of results will be initiated approxi­

mately 6 Lis. after project initiation and concluded with a 21 month
 

period. Field data will include: water use by farming uniti, economic
 

(farm budget) data at the farm level, details of water managment practices
 

at the various management levels within the irrigation system, and opera­

ti!-n'l details of associated farmer organizations and social structures.
 

This activ.ty will be complete with the compilation of the data into a
 

report.
 

c. the second Asian studies (Thailand or Malaysia) similar to
 

Activity b will be initiated 12 months after project initiation and
 

completed in the following 21 months. The data (same as a above) will be
 

collected, compiled, and recorded in same manner as first case study.
 

d. the third Country studieg similar to a and b above will be
 

initiated 21 months after project initiation and completed at the end of
 

the project period. Data and compilation as a and b above.
 

e. Integration of Country Studies would be initiated only if
 

the project is extended beyond 3 years. This would involve an examination
 

of individual country studies for conclusions which can be generalized
 

across geographic and agricultural system regions.
 

http:activ.ty
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C. The resource requirements include: (1) access to the overaws 

field sites; contacts with irrigation agency administrators in the countries 

specified insure this accessibility; (2) faculty and graduate students in
 

the host country; the contractor has had continuing contact with faculty
 

colleagues in the countries specified and has been essured of cooperative
 

efforts. The IRRI has indicated the availability of scholars and trainees
 

from the TRRI training program; (3)vehicles--depending upon the location
 

of specific sites, one or two jeeps (or equivalent) plus a motorbike
 

would be required, along with miscellaneous small equipment; e.g., rain
 

gages, locally fabricated. No other special equipment needs are anticipated.
 

Total estimated cost for this objective is approximately
 

$180,000.
 

Resear:h Objective 2: To develop analytical tools and procedures for
 

the identification of critical system interactions suitable for use by the
 

professional community involved in design and operation of irrigation
 

systems in the developing countries.
 

As discussed under Research Objective 1, the number of possible inter­

actions influencing systen performance is extremely large. Research
 

Objective - will build on the understanding gained through Objective I
 

systematic analysis of the interrelationships identified and their
 

effects on system performance is anticipated that scaler rankings of
 

importance will be an outcom.'.
 

A. The major activities associated with this objective are:
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a. development of preliminary analytical tools and procedures.
 

Quantitative and qualitative scalinj techniques will be
 

used to develop procedures to rate variable in terms of their impact. The
 

data from the Philippine Case will be used to do this.
 

b. application of preliminary procedures to a similar environ­

ment; refinement of the tools and procedures.
 

The procedure developed in a above utilizing Philippine
 

data will be applied to the irrigation system of the second Asian country.
 

The results of this technique will then be compared to the data collected
 

in that country. Discrepencies in critical variable resulting from the
 

analytic Trocedure vs. the data collection will be evaluated and the
 

procedure refined accordingly.
 

c. application of the procedures to a broader context; re­

finement of the tools and procedures.
 

The refined procedure will be evaluated for jztrapolation
 

to a wider cultural environment by testing it on the third country (Africa
 

or Latin America) data.
 

d. adaptation of the procedures for use by the professional
 

irrigation community.
 

Finalizing the procedure based on the testing procedures
 

described in a, b, c above.
 

B. The milestone events will be the preparation bf the local
 

working paperc, the holding of the agency workshops and preparation of
 

the country study final reports.
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C. No special equipment or facilities are requlred. Persomnel 

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

Approximately $55,000 is estimated for this objective. 

Research Objective 3 and 4: 
 To identify system design and operation
 

implications that derive from the explicit consideration of socio-economc
 

factors and their interaction with physical and biological factors; to
 

identify the rianning policy implications.
 

A. Two types of activities are anticipated for these objectives:
 

a. 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 commonality of
 

critical variables.
 

b. critical review and interaction with LDC irrigation
 

agency design and operation personnel and with policy level planners.
 

B. Following achievement of objectives 1 and 2, data on selected
 

systems in the Upper Pampanga River Project command area will be obtained,
 

using the developed procedures. Analysis will be for the purpose of
 

identiiying the design and operation implications. The reporting of these
 

analyses and implications will be the indicator of phase completion.
 

Accuracy of the identification cannot be judged until implementation of
 

the changes under the UPRP.
 

C. No special resource requirements other than the investigators
 

and associated graduate students and collaborators. It is anticipated
 

that $45,000 will be used for this effort.
 



The general pattern of field data collection and prellaiuary 

analysis by the rejearch teams followed by critical reaction from other
 

researchers and end-product users, with final analysis and reporting has
 

been used very successfully by researchers affiliated with the Cornell
 

Rural Development Comnittee.
 

IX. ESTIMATED BUDGET
 

(See page 26)
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X. 	WORK PLAN
 

Objective 1! 
To describe, analyze and explain the coipla Interactions
 

between the physical, biological, economic and organizatLonal dimensions
 
of existing irrigation systems and the relationships of these factors to
 

overall system performance.
 

Com'letion of the first of the three sets of country studies is
 
anticipatid by the end of the second year; 
 completion of the second set
 
is scheduled for mid-year three. 
Completion of the third sat is antici­
pated early in year four. 
 (It is recognized that this is
a three yaar
 
project and the decision to proceed with the third courtry eat will be
 
dependent upon review of the research progress during the second yer.)
 

A. 	Activities
 

1. 	Planning workshops. 
 In view 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 will be held, ta identify specific
 
sub-objertives, details of field work, and research procedures for the
 

particular system.
 

The International Rice Research Institute is planning research
 
on the identification and implementation of relatively specific practices
 

for the improvement of system operation in the Philippines and other
 
countries of Asia. 
The IRRI will participate in the planning workshops
 
for this project and will include appropriate data collection In its own
 
studies to provide input into the comparative phase of this research.
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2. Field data collection and preliminary analyia£ ghtlippine).
 

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

Intensive data collection will take place at a 
number of communal systma
 

in the Philippines. 
Analysis of systen specific interactions will take
 

place.
 

3. Field data collection and preliminary analysis (Thailand or
 

Hla_ i). 
Same as for activity 2, except in second Asan country. (The
 

selection of the second country is not specified at this time, pending a
 

research needs workshop to be held inAsia during first 6 months of pro­

ject.
 

4, Field data collection and preliminary analysis (third country)
 

Same as for activity 2; selection of appropriate country to be based upon
 

consultations with AID and LDCs.
 

5. 	Intec'ition of country studies into a 
data bank such that
 

comparisons can readily be made.
 

B. 	 Inliuts 

Principal investigators, primarily for Activity I and during 

initial and final stages of Activities 2, 3, 4.
 

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

2, 3, and 4, 
,:hough active in Activity 1. The budget estimates have been
 

identified in detail by Fiscal Year (section IX, p. 26) with overall
 

estimates by objectivc. 
 For 	the first two years, for Objective I, the
 
....J 	 '- .. '
" c L ,I .
 



- 30 -

C. Objectively verifiable progress and copletion indicators 

Activity a. Planning conference reports complete
 

Activity b. 
First country report data base, and associated publi­

cations
 

Activity c. 
Second country report and associated publications
 

Activity d. 
Third country report and associated publications
 

Activity e. International symposium and report.
 

Objective 2: To develop analytical tools and procedures for the identi­

fication of critical system interactions. The achievement of Objective
 

I for tie two Asian countries will permit the development of procedures
 

appropriate to the Asian context.
 

This should be completed within the third year. Application to the
 

Third Country case, and subsequent modification would take place in the
 

fourth year.
 

A. kctivities
 

1. Development of procedures for Philippine environment. Initial.
 

identifi:acion of critical variables and an identification procedure.
 

Following this development, a workshop with host-country researchers and
 

irrigation department representatives will be held to eval.uate and refine
 

the procedures.
 

2. Application of refinement of procedures. 
The procedures
 

developec on the basis of the Philippine studies will be applied to the
 

second Asian country; these will be modified to include the inputs from
 



the aeco4 set of studies. A local critical workshop will be held for
 

agency reaction.
 

3. Application and refinement of procedures for Third countZ. 

Similar to Activity 2; expected completion latter part of year 4.
 

4. Development of generalized procedures. A pattern similar to 

2 and 3 though with the broader perspective, culminating in a general 

critical workshop and international symposium in the fifth year. 

B. Inputs 

Primarily principal investigator and host-country colleague@ and
 

agency personnel. Costs are primarily related to travel and partial
 

salaries.
 

C. Objectively verifiable progress and completion indicators. 

Activity a. Formal procedure document completed
 

Activity b. Revised procedure document for Asian context completed
 

Activity c. Generalized procedure document coupleted.
 

Activity d. Generalized procedure document symposium and report
 

completed
 

Objective 3: 
 To identify system design and operation implications that
 

derive frou explicit cone Jeration of socio-economic factors and their
 

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

achieve this objective will take place in the third, and rubsequent years. 

Completion is anticipated for the fifth year, culminating in the presenta­

tions and discussions at the International symposium. The country specific 
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Implications will be coapleted approximately six months at tw Completion
 

of Objective 1 in each country.
 

A. 	Activities
 

1. The analysis of results developed under Objective 1, as well as
 

that obtained in studies by others.
 

2. Interaction with agency staff and administraiion. Formal 

reportir.g will be made through agency conferences. haphasis will be upon 

local couitry implications. More general implications will be considered 

at 	the international symposium.
 

B. 	Inputs
 

Primarily principal investigators, host-country colleagues and
 

agency personnel for the in-country activities. Budgec items primarily
 

related to travel, and meetings.
 

C. 	Otjectively verifiable progress and completion indicators.
 

Reports of agency conferences, and associated documents.
 

Objective 4: To identify planning policy implications. This objective
 

will receive only preliminary emphasis during the first two years of the
 

project. Significant work will start in year three, with most emphasis
 

during year 4 and 5.
 

A. 	Activities
 

1. Analysis of results to date, and identification of policy
 

implications.
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2. Critical review and reportin.. Policy Implications Will be 

explored with individuals active in irrigation planning, in a workshop 

format. Refinement of the implications statments. The final stanate 

will be explored at the international symposium. 

B. 	Inputs 

Primarily principal investigators, host-country colleagues, and 

planning personnel. Budget items primarily related to travel and seet­

ings.
 

C. 	Objectively verifiable progress and completion indicators.
 

Report of policy implications. Professional and/or scientific
 

journal articles. 

XII. GENERAL kPPRAISAL 

The ,naterial attached to this project statement includes a copy of
 

MILESTONE LIFE-OF-THE-PROJECT SCHEDULE; PID clearance, and all comments
 

received relative to the review of that PID. 

TA/AGR: 3/1/76
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RESEARCH AND DEVELOPMENT COMMITTEE 

Minutes of March 24, 1976 Meeting
 

Projecti The Determinants of Developing Country Irrigation Project
 
Problemst A Multifactor Analysis for Improved System
 
Operation and Performance (New), 3 years, $280,000. 

Cont:actor: Cornell University
 

Project Manager: Gilbert Corey, TA/AGR
 

Discussion Highlights:
 

Discussion was initiated with Dr. Corey's, TA/AGR review of the
 
project purpose to improve water management. He indicated the strategy
 
is to develop a process by which planners, designers and farmers can
 
determine what nces to be done, and decide how to efficiently provide
 
water and use i effectively on their fields. Many rcquests are being
 
received for this kind of information.
 

For cirification Mr. Leahe, AFR/DS, asked two questions: What will 
this p':oject add to the present considerable knowledge on management 
of wati-r distribution and use? Is it logical to do this study out­
side the "irrigati n group" of Universities? Dr. Corey pointed out 
that aLtually little measurement has been made of what happens to 
water on the farm and fariacrs are still wasting water, even in the 
U. S. A. Other institutions ceuld probably do this study, but he 
expressed confidence in Cornell's professional knowledge and especially 
in their i.nterdiscipliiiary approach to the problem and proposed 
solution. The investigators have considerable experience in humid 
topics irrigation.
 

I\wo issues were questioned by hr. Feldman, LA/DR. First, should the
 
project be delayed until current state-of-the-art surveys are completed?
 
Dr. Plunknett clarified that these are being done in special areas for
 
the development of utilization manuals for farmers. This effort h.s
 
identified on-farm use of water as an area needing specific attention.
 
Secondly, what priority is this study relative to other problems?
4
 

Dr. Long, AA/TA, interjected that it has the same general priority as
 
water. Mr. Leake supported its being a rather high priority and
 
referenced his own observation of inefficient irrigation utilization
 
in Morocco. Mr. Birnberg, NE/DP, also expressed support.
 

Criteria for participating country selection and the choices proposed
 
were queried by Mr. Birnberg. Dr. Corey speculated they were chosen
 
on the basis of Cornell University's LDC experience and established
 
linkages. He agreed this is an important consideration and proposed
 



-2­

that country selection be reviewed during the first phase of the project
 
to insure full cooperatiog and workability. Egypt was suggested as
 
an appropriate potential participant since they have proposed a water
 
management study for FY-77. Dr. Long indicated it wculd be helpful
 
to work through the Bureaus on this matter. Dr. Corey agreed to query
 
all missions prior to initiation of the project.
 

John Fixse, SER/ENC, suggested that the study be integrated with off­
farm :ontrol activities in a total systems approach to the problem.
 
Dr. Corey agreed and it was suggested that SER/FNG be involved with
 
nruagement of the project. 

Motion: 	 That the proposal be approved with the provisions that off-farm
 
engineering factors will be integrated into the study and
 
country missions will be canvassed for interest and cooperation.
 

Moved by 	John Rixse and seconded
 

Vote: Unanimous approval
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ULiTUE) STATES GOVF.RENMENT 

DATE: December 11, 1975See Distribution List 


/1.D, Daniel Chaij d.6. ". :LU: D PDL\,' '-.r; A. . L 

:L/Df,/RD, Charles A. Breitenbach 

&zECT: -ents on Four Project Identification Documents (P.I.D.s) 

1) Soil and Water inventory and Management 
2) Determination of Irrigation Problems 

3) State of th. Art Studics - Water 1.1anagement 

4) Managing Planned Agricultural and Rural Development 

I. Soil rnd Water InveLntorv and Yana:ement 

It is our contentionLA/DR is fo'.orabiy inclined towards this project. 
from service or outreachthat the fi c ld obtains its greatest benefit 

ThiL PID will facilitate ,::pcditious action for short term
activitsLLF. 

in the water management area.technical a.;siscanca to Missions and LDCs 

of soil and-0 .lee that as AD -ccnurilates information in the field 

upon by future accivi*ies-ara - so thit iL rlay be dra 

as thcv -:ay bonc:'fit from past exUeriences. $300,00 a year for three 

vca-s does not :ppear excessive for a project whose object is to pro-

Vid2 ex:erZise Cna data to the field on a continuing basis and in a 

tr~nncr in which prior exp.eriences will have been recorded. 

2. !oler:-t.nncion of !rriation Problems 

project. We would recotmmend thatL%/!)!. ass:is a low priority on this 
PID ,,o. 3 "State of the Art Studies ­it be pt1nc:a-_n :.t until 

This would have the advantageWater "'anaeeent" has Leen completed. 

thrt the ;r'ajor .ottU..ksto water management will, ua assume, have been 
researched areidcntificd by the SOTA study before the objectives to be 

determined.
 

We u,. dr why the' ... s of objectives this proposal ,is intended to achieve 

mi ,'- nc' mere properly be assigned as outputs cf TA3's 211(d) grants 

with Utah Star, Colorado State, and the University of Arizona. 

which this research
Ia/DR has no objection to the four broad objetives 

prograin proo3cs to invastigate, but we do believe the state of the art 

DoSsi 'ly will show others to be of more irniediate need to thestudy vary 
rhan tnhw ones listed above on aL-.C~-- ,2 :_ ey-.,- rank higher 


priority list. 


,,iSIt 

7 
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UNITED STATES GOVE:UMENT 

il ",975Memorandum 
DATZ: November 25, 1975roTA/AGR, Mr. Gil Corey 


NE/TECH/APD, John S. BalisT1 

K 
(Research KPA #4)

:UhJECT: PID - Determinants of Irrigation Problems 

While agreeing tiat the subject matter is important one is somewhat 

the PID as tha description of a project.reluctant to coic.ur vith 

to see uhat this Cornell team can doNone-the-less, -':i interested 

with the prob!ln. These men have established an interesting interactive 
of thisapproach Lind i., i Ea able tc significantly advance understanding 

I un6,, rtand that they have an adequate idea of both theirsubject. 
and scc,:,e so cnat a much sharper description of the project isapproach 

possible in the PP. 

cc: 
TA/PPU: CFrit ::
 
NE/TECH: DSteinbe rg/JDalton
 

Buy U.S. Savings Bonds Regularly on the PayrollSavings Plan 
$01I1.1go 
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Gik ,P iq -41 CFRO 101.11 6 

110UNrrTr) STATI;. GOVERNMENT 

TA/AGR, Dr. Leon F. Hesser DATE: November 18, 1975 

FlnO.m :SEP./E.NZR, John H. Rixse, Jr. 

.. LJLCT: Approved Project Identification Documents 

Determinants of Irrigation Problems (Research KPA #4)
 

Soil and Water Inventory and Management (KPA #4) 

State of the Art Studies-Water Manegement (KPA 04) 211 (d) 

The PIDs covering th! three projects listed abov,! would seem to apply to on­
farm,application and as such there are no engineering questions. However,
 
if thi ; be tI,-. ca:C;, .u titles and the staterenzs of the projects should 
.-trc(ss tUhL cs};,_ct. h-, rea.uon is that one could easily read the total 
irrigation system and water supply s stem into the projects. 

, j . .. ,- . ...... .l' \.A c,.:. i~. e 'C-Ls. y i't-h .n iieers in the Wtet r 
Resources ELrcnch of S-R!ZNC., whose chief is -r. Leo astrofini, in the 
further dcvclop;-'z.: o tci~e ct. :.roj if their in.plementation.and arL;rovzd 

Seuoarate>- the -rLs ar,-. bein; crovi"ed to Er. ,:.istrofini for consideration 
by his engincoers. If ti:,y have eny comm.-nts, I am asking them to give them 
ircctly to you. :ean"hile, I wuuld suggest that the TA/AGR staff initiate 

technica l-aisc; with !-'r. '.astrcfini. 

TJA/LGR, Mr. Corey 
TA/i'PU, Mr. Fritz -7. 
ENGR/OPNS/V'-R, Mr. Mastrofini 

A.. Buy U.S. Sav'ings Bonds Regularly on the Payroll Savings Pla 
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UNITED STATES GOVERNM."EN T 

Memorandum
 
TO : TA/AGR, Mr. G. Corey DATZ: Nov. 17, 1975 

FROM : AFR/DP/PPA, Frank J. Moore/
 

SUBJEc'r: PID - Determinl.nts of I~gation problems. 

What this PID proposes is essentially a State of the Arts

Study In a field where 
one would assume a -considerable amount

of both experience and relevant literature exist.
 

Under these circu.stances, one 
would need considerable more
 
detailedlsubs.:rtiation to 
justify an expenditure of close
 
to a *g-i.'-a million dollars 
over a 3 year period for work
 
that can, in all likelihood, be performed adequately by

one or more senior graduate students with 
some guidance

by members of the expert team listed in 
the penultimate
 
paragraph.
 

sal,= 

Dudget su;.csts, eacn 

It r strains the imagination that, as thp propn pd

ot the eminent scientists listed would
 
spend the equivalent of some 15-18 man/months fulltime to
 
meet objectives wh:iich 
are all, in one way or another, rooted
 
in a thorough search of 
availab'le literature.
 

Before proceding further one 
would, as minimum, wish to
 
see a PID fclic,..ing the required format with special attention
 
on a tentative v',ork 
plan and a careful discussion of al­
ternatives.
 

cc : 
AFR/DS: Mr. Princeton Lyraan
 
AFR/RA: -Ir.Woodrow Leake
 
AFR/DP: Xr. Robert Huesmann
 
TA/PPIj: Mr. Carl Fritz
 
LA/D1P: "'r. P. "orris
 
NESA/DP:'Ir. Richard Birnberg
 
EA/TD: '1r. Lane Holdcroft
 

"P 
/" -

Buy U f. Satiny Bonds Regularly on the ParollSaingr Plan 



Date: 140 1S'5 

MEMORANDUM FOR: Members of the Research and Development 
Committee 

FROM: TA/PPU, Carl R. Fritz 

SUBJECT: Approved Project Ident ication Document 

Attached is a copy of a Project Identification Document (PID) which

has been approved by the Assistant Administrator for Technical

Assistance for project design and the drafting of a Project Paper (PP): 

Project Title: Determinants of Irrigatioii Problems (Research KPA #4) 

Project Number: 931-17-120-612
 

Initial FY: 77
 

Responsible Office: TA/AGR
 

If you have any comments, questions or issues which you would like 
to see addressed in the PP. please send them directly to theresponsible office listed above with a copy to TA/PPU. They should
be received by that office within 4w /one month so that the
 
comments can be addressed by the drafter.
 

The draft PP will be submitted to the Research and Development
Committee for review and comment. However, we encourage your
comments as early in the design process as feasible so that the 
project can be responsive to Agency concerns. 

Attachment: a/s 

cc: TA Technical Office 
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1.TAANSACiPl
 
I NCV Pa I NT R ftlATl 4tj CLOPM ZNT 

PROJECT DOCUMENT - : Cha PDAF 

ACTION FORM C Chan 2.OocIEN'rOL 

3. COUNtJsIVANT11Y 
'FA/AC - Research 

4.1)
(VVI.;.. O-AIN N4hlitII 

16. I11OJ (| I ( 6. II.~:AL(11-I 7.IIIOJTEC ilLE hChjr-,cicr'I'd 	U.hly ilt CF f, ginn 40 
4" . IA'.,S.embcnl U . ,d 

E t-0-o 5Sma-]D.C A. TAB E: 8 :1 [ eterrndnants of Irrigation Problems 
8" RELATED DOCUHENT CODE 9. IROJECT. DOCU!-'ZNT ACTION TAKEN

A ,TIOil 

1]I -PID (ENTER COMMENT ro F A - APPRovED CA - CCNDITIOF4ALLY 

2 - PhP * ITEKI IN BLOCK D - DISAPPROVCED APPrfOVEDO 

13) .S - SUSCIElDD D - C3IS10N 

1O, ;rP'"CO 7'!ay T AID APPROPRIATEr) rL.,Ds (OCo) 
Ae PRIA.IRY TECl. CODE . . FIRST FY LIFE Or PROJECT 

CODE :.ORANT Do LCA F tORANT a. LeAN H. CRANT I. LOAN(,)IF 1IT:q7 
. 

J2)- " -
J31) 

TOTALS
 

II. PROPOSED VILANINI RESOURCES 12. PROPOSED 

I - AeeOVEa NEXT A. j-- 2 - PRP 0. PROPOSED NEXT 
2 - DisApp-ovco DOCUMENT 3 - PDCUM-NT DATE 

3 - ArIOovED A3 MODIrICO mmLLYJ 

L 	 : J 
lk. 	 ACTIC4 AItAms jAll IDIT!OJAl I i I I Be ACTION REFERENCE CA-, 

R E FR , CE T ELE RAM ISIT IA ;TIE I I I I J ITI 

__ ____ __ _ _ __ _ CH!tIo &*,,o,I I I II I ! L..I.I!.1	 oo, I I 	 * 

A*
 
I. 	 ? Leon lesse Director, TA/AG
CLEA1A: CES 

Charles Molfetto 	 TA/PPU
 

C,
 

0,
 

C,
 

OUSID-LC 'UtiEAU SIC. TURE 


My Mozynski, Chief, TA/PPU/O 


IW. 	 -k.P jIT, ACTI ON DATE 

IAID T. -rCF (5-16,) 
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MEMORANDUM DATE: October 2/, 1975 

TO : AA/TA, Mr. Curtis Farrar
 

FROM : TA/PPU, Joh N. A 

SUBJECT: PID Clearance 

Project Title: Determinants of Irrigation Problems (Research KPA 04) 

Begins FY 197 7
 

I. The PID cojpli ,s 
with the following AA/TA irnstructio. if the appropriate

block is chec'-d. Otherwise, comments are attached.
 

jpa. Maln points of Program Guidance #3 covered. 

b. 
A'A,/TA Ludget review comments have been incorporated or
adequately 
 appealed in the narrative.
 

[]c. 
Pro'osed fnnding is within limits described in TA Bureau
FY 76/77 Proqram Submission to PPC and/or as amended by
 
current OYB.
 

rvld . D~±t!-!l cf P? rA0 iniCt . i Vinnf P"ua~.i. C cold cc.b .. entWt'.W the urograx, Submission. 

0 2. This FID has bc-en in TA/prU and staff work is incc.n lete because ofr.
TA/PPU work pressure, orl 
 Tech office work pressure. We reccmmend you
return the PiD for tu:-th:,r revlew prior to your final decision.
 

WeIl reccnr..2nd the following action: 

a. Appzoval
 

CJ(O ) subject to coordination with PPC which has 

Project related to this activity.
 

b. Disapproval or delay for reasons 
specified in attached.
 

4. AA/TA Actin
 

[ Disapproved 6-


SignaUtre Date
 



.TRANSACTION CODE
AGENCY FOR IN'rIRNATIONAL DEVELOPMENT '"X" apprpriate bo) PID 

PROJECT IDENTIFICATION DOCUMENT FACESHEET [Original Ichanq DOCLUENT
 
TO BE COMPLETED BY ORIGNATING OFFICE []Add Dole CODE 

2. COUtJ EkNTITY 3. DOCUMENT REVISION NUMBER 
Interrefonal Research - KPA-4


4. PROjcLT -NU?.'- H' 5. BUREAU 6. PROPOSED NEXT DOCUMENT 
'a' Symbo l e
 M O . yod

9 3 1- S-f TA 5B od 1 _ R QLPP b.DATE !71 1; 
7. PROJECT TITLE . SHOhT (,tayu-,thin brdckelts 9. ESTIMATED COST (11fc of project) 

AIDeterminants of Irrigation Problems- $000or equiNGlent,S 
• FUNDING SOURCE AMOUNT 

'0.AID APPROPRIATED8. ESTIM-ED FY Of AUTHORIZATION/OCLIGATION 24Q
b. OTHER U.S. 

a. INITIAL FY 171 71 h. FINAL FY L7191 C. HOST GOVERfNMENT
TA/AGR, d. OTHER DONOR(S)Contractor: Cornell Univ. 
Pro. Managpr! C- fnyrr TOTAL 240 

10. FSTIMAIED COSTS/AID APPROPRIATED FUNDS (WOO)O j 11. OTHER U.S. (SOO)a. Apptopla. t. Vrmr c. Primary FIRST YEAR t Y-r- L 
io . . Prpose c.Y

,(Alpna Codc) ALL YEARS . FUNDING b.Lude Code d. Grant *. Loin f.Grant g,Loan 
FIRST c. ALL

SOURCE YEAR YEARS
-160 24 

•,oTAL 
 Li2z ~ TC,TA;L I 
1.SLCOINDAHY -1ECCNIC;A L CODES 

I 1 940(roximum~ six codes of thrue positionse'ach)____ ~ A 

13. GP[ C-,A\.('ONC.fNS CODE (na..,r,,un .ixcodes of four poAiions each)I 14. SECONDARY 

1 .JCT Al (stu) ctc!hin brotkets) 

TIncrcased and economical food production through better management of
 
Ir-i'it on water.
 

16. P; Om'C PUtJFD 'tj.',st.y ajtir, urcccceg) 

[. Describe, analyze, & explain interactions between physical, biological,f­
economic & organization dimensions of irrigation systems. 2. Develop pro­
cedures for identification & analysis of these interactions. 3. Identify

system design and operation implications that derive from considerations of

socio-economic factors and cheir interaction with physical & biological
 
Ifactors. 4. Tdentify planning policy implications.
 

17. PLANNING RESOURCEHEU!RE&ENT sT(mtfrffd,,
 

None
 

_18/.) GINAIING UFFICE CLEARANCE 19. Dote Received in AID/WV, or Fur AI /vD;'
IL u, Documents, Date of Distribution 

l l } l el~ s e LrDf ~ n E a te Sign ed 
Director, TA/AGR 
 ay yr. 

AID 1330 2 17-75) 



WVTERJINANTS OF IRRIGATION 1W
 

1. Summary of Problems and Proposed Response 

Notwithstanding a long history of irrigation project development, massive 
investments of financial resources, and a variety of research efforts in many 
parts of the world, a significant number of surh projects encounter problems 
which cause them to be much less effective than anticipated, and in some 
cabes to be almost total failures. These problems include low levels of 
project utilization, poor yields, low efficiencies of water use, and dis­
satisfactions on the part of farmers, ol system technical personnel and of 
governmental policy makers. The range of problems, and the variety of 
circumstances under which these occur suggest that it will not be possible 
to identify general solutions, but there are indications of the direction 
to approach the solutions, and to minimize problem occurrence. In addition, 
the evidence suggests that there are serious deficiencies in the current 
process of planning, design and implementation. 

There i:; evidence though limited in extent, that: the disproportionate 
consideration of the various types of factors associated with the operation 
and utilization of irrigatioa systems, and the failure to consider their 
interactive effects, are basic to the occurrence of the major problems In 
existing projects. There also is evidenre to suggest that many projects 
currently being impleTmented will encounter similar difficulties, particularly 
where these projects are intended to serve low income farmers with small 
holdings. 

Tl't AID contdur- W t-r r, :.oLrce deVeO.orJ'e'It Ond irrigat.on water 
managerient an Important racrti: in increasi.ng iooa production is indicates 
by the Budget Submissicns for 2976 which include approximately $103 million 
proposed for wiiter rcsource related loans and grants. Many other loans have 
a st:rong irrigation water man.-gement component. 

Further evidence of emphasis on water development is apparent when 16
 
donor countries aking up the Organization for Economic Cooperation of 
Development committed almost 20 percent of their agriculture development
 
funds in 1973 and over 30 percent in 1974 to water development. This
 
amounted to about $360 million in 1973 and $855 million in 1974.
 

The research program should have four broad objectives leading to the 
goal of improved design, operation and utility of irrigation systems. These
 
are: 

1. To describe, analyze and explain the complex interactions between
 
the physical., biological, economic and organizational dimensions of 
existing irrigation systems and the relationships of these factors
 
to overall pettormance.
 

2. To develop analytical tools and procedures for the identification
 
and analysis of critical system interactions of the type indicated
 
in (1).
 

http:increasi.ng
http:irrigat.on


3. 	To identify system design and operation implications that derive
 

from the explicit consideration of socio-economic factors and
 

their interaction with physical and biological factors.
 

4. 	To identify the planning policy implications.
 

The utility of the outputs will be in assisting planners in the design
 

of irrigation systems. The project would be an important addition to the
 

Colorado State University research effort in on-farm water management design.
 

II. Financial Requirements and Plans
 

The three year study is estimated to cost $240,000 with equal increments
 

of $80,000 for each project year.
 

AID 	YN funds will be used.
 

The procedure for data collection precludes LDC financial support. Their
 

cooperation in providing access, data, and information will be essential
 

however.
 

III. Development of the Project
 

The 	research would be accomplished by a study of existing systews. The
 

complexity of the problems being addressed, the importance of understanding
 

local situations, and the need for interaction with irrigation system per-


Gonnei require that the research be cooperative with host country research
 

colleagues and government agencies.
 

Initial emphasis would be placed on systems in the tropics. It is antici­

pated that once methodologies are developed, the analyses could be extended
 

to any irrigation system.
 

The research team of Dr. Gil Levine, Agricultural Engineer, M.L. Barnett,
 

Rural Sociologist, E.W. Coward, Rural Sociologist, L.E. Small, Agricultural
 

Economist all have considerable international experience and have been in­

volved previously with irrigation system evaluation especially in Asia. They
 

have been cooperating with Ford Foundation on a graduatetraining program where
 

students do their research in LDCs. Their expertise will be invaluable
 

in development of the PP. It is proposed to contract this research with Cornell Univ.
 
which has submitted a proposal along the lines of this PID.
 

The draft PP will be submitted in January 1976 for FY 77 funding. It will
 

be prepared by the Soil and Water Division and can be managed within their
 

existing cadre of technicians.
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13. 	 Mission 14. Instructions to Authorized Agent
 

References This PIO/T authorizes the contract office to negotiate and execute a
 

three (3) year contract with Cornell University for research on "The
 

Determinants of Developing Country Irrigation Project Problems: A
 

Multifactor Analysis for Improved System Operation and Performance",­

according to the scope of work described herein and according to the 
-

attached budget.. This PIO/T provides funds totaling $185,000 for the
 

first two (2) years of the contract. Funding for the third contract year
 

will be made depending on the availability of funds.: Three year funding
 

level of contract shall not exceed $285,000.
 

The project (PP) and funding were approved and authorized by AA/TA in
 

the PAP dated January 7, 1977 . It is anticipated that the contract (cont'
 
p. 	6)
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SCOPE OF WORK 

1. Scope of Technical Services
 

to be UsedA. Oblective for which the Technical Services are 

To develop analytical and operational procedures for the design and/or re­

habilitation of irrigation systems incorporating explicit consideration of (cont'd 
B. Description 	 p. 6) 

In order to achieve the four specific research objective (above) the contractor-


Cornell University-will conduct country studies in two LDC's and a possibly a
 

third LDC depending on the results of an interim project evaluation and subsequent
 

TA/AGR approval. The Philippines will be the location for the first country
 

study. Country studies in the second and third countries will begin at approxi­

mately six (6) month intervals after the initiation of work in the Philippines.
 

Each country study will begin with a research planning workshop to formalize
 

research plans and detail a schedule for data collection. The workshop will
 

be followed by data collection activities on 3 to 5 existing in-country
 

irrigation systems. Then an in-country symposium will be held to review
 

the collected data. The symposium will be followed by analyses of the data
 

and will involve host country irrigation agencies/groups not directly involved
 

in the project. The contractor will integrate all three country studies if (cont'd
 

C. 	 Technicians (d) Duration
 
of Assignment
 

(c) Grade and,or Salary (Man-Months)
(1) (a, Number (b) Specialized Field 

1 Rural Sociologist (leader) Assoc. Professor 4 MM 

1 Rural Sociologist Professor 4 MM 
1 Agricultural Engineer Professor 4 i.'MM 

1 Agricultural Economist Asst. Professor 4 4M 
4 Graduate Students Research 72 MM
 

Associates
 

(2) Duty Post and Duration of Technicians' Services 

.2 Research Associates - Philippines 36 W1 (all others in U.S. at Cornell
 
2 Research Associates-2nd Country 36 M4 or at Rutgers)
 

(3) Language requirements 

N/A
 

(4) Access to Classified Information 

N/A
 

(5) Depe'ndents ElWill W]will Not Be Permittad to Accompany Technician 

D. Financing of Technical Services 

(1)By AID - $ 176,000 (2) By Cooperating Country - N/A 
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20. Equ pmet and Supplies i'eloted to the services described in Block 19 and to be procured outside the Cooperating Country by the supplier 

of these services) 

A. 11% Ouontitl (2-Description 
(3) Estimated 

Cost (4) Special Instructions 

1 Vehicle $9,000 

B. Financing of Equipment and Supplies 

(1) By AID - $ 9,000 (2) By Cooperating Country ­

21. Special Provisions
 

A. This PIO 'T is subject to AID (contracting) (PASA implementation) regulations.
 

B. Except as specifically authorized by AID, or when local hire is authorized under the terms of a contract with o U.S. Supplier, service.5
 

authorized under this PIO'T must be obtained from U.S. sources. 

[] C. Except as specifically authoiized by AID/W,the purchase of commodities authorized under this PlaiT willbe limited 
tothe U.S. under
 

Geographic Code 000.
 

'D.Other (specify):
 

(1) Prior to travel overseas by contractor personnel, the contractor will
 

acquire clearances from relevant AID missions/representatives in the
 

developing countries and from the AID Regional Bureau concerned.
 

(2) The four principal investigators on this project have all previously
 
worked together as an interdisciplinary team dealing with activities
 
related to this project. Because of the different special competencies
 
required by this project and because of the fact that one of the
 
principal investigators, Dr. William Whyte, is employed by Ripers (cont'd p. l"
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to be used if other
and format of reports required, including language 

22. 	Reports by Coritoct., or Participating Agency (Indicate type, content 


or timing of reports, and any special requirements)

thun Engish. frequency 

(90) 	 days after completion of each 12 months 
(a) 	Annual reports- within ninety 

40 copies to be provided to AID/Washington - other
of project activities ­
copies to be distributed to International Ag. Research Centers 

and relevant 

researchers worldwide.
 

(b) 	Other reports relating to the project as the contractor 
and/or AID project
 

officer deem appropriate.
 

(c) 	Other publications and symposia on research will be used 
to disseminate.
 

information as deemed appropriate by the contractor and/or the AID 
project
 

officer.
 

(d) 	Trip Reports - After completion of each TDY assignment a trip report will 

be prepared giving details of itinerary, work schedules, accomplishments,
 

Copies of the report should be
and suggestions resulting therefrom. 


sent by the contractor to TA/AGR, involved Missions, and host country
 

cooperators.
 

(e) 	The contractor shall submit three copies of all reports listed as being
 

a product of the contract (administrative, progress, final and technical
 
(cont'd on page 12)
 

if 
useful to Authorized Agent and Prospective Contractors or Participating Agency; 

23. 	 Background Information (Additional information 

Block 19.C(4) above.)
necessary cross reference 

Expanded irrigation has been identified as a major factor in the development of
 

the LDC's, as evidenced in the UN Indicative World Plan. Its critical role 

relative to the world hunger problems was stressed in the PSAC report on the
 

World Food Supply and more recently at the World Food Conference. USAID, alone,
 

has over 100 million dollars of current water-related projects, may of them
 

irrigation oriented. Notwithstanding a long history of irrigation, increasing
 

understanding of the basic engineering and agricultural sciences, and massive
 

investments, many modern irrigation projects encounter major problems. Some
 

of the problems relate to the physical components of the systems, but the most
 

serious occur in management and utilization. These are especially serious where
 

the systems are supposed to meet small-holder needs. The problems encountered
 

have been serious enough on many projects that they have altered the course of
 

(cont'd on page 12)
 

to 
24. Relationship of Contractor or Participating Agency to Cooperating Country and AID 

A. Relationships and Responsibilities 

The AID Administrator through TA/AGR to Cornell
 

Contractor
 
BXe -,1 Liaison Official 

Dr. E. W. Coward - Department of Rural*Sociology, Cornell
Project Leader: 

University (Tel# 607-256-3163)
 

Jane Youngers, Office of Academic Funding, Cornell University,
Financial Affairs: 

(Tel: 607-256-5014)
C. AID 	Liaison Officials 

TA/AGR/SWM, Leon F. Hesser
 

TA/AGR/SWM, Gilbert Corey, Project Manager
 

SER/ENGR, Joe Howe
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LOGISTIC SUPPORT 

25. Provisons for Logistic Support 

A. Specific Items (Insert "X" in applicable column at right. If 

entry needs quolification. insert asterisk and explain below 

in C. "Comarnnts") 

i Kind
Supplied 

6 
y

SuplieBySuplieB 

CooperatiatingCooperating 

From Local CurrencySupplied By 

AID Cooeuntry 

(1) Offi ce Space 

(2) Office qupcnt 

.Ad|itousa Fad litiAtile Fo te ore 

(4) Furniture 

C. ) Household Equipmen (Stoves, efrig., etc.) 

(6) Transportation in Cooperating Coun-try 
(7) Interpret'er Services 

Other- (8) 
specify) (9) 

N/A 
N/A--. 

NI/A 

N/A 

-N / A
N/A 

N/A 

(12) 

B. Additional Faciiities Available From Other Sources 

N/A 

C. Comments 

N/A
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will be extended for an additional two years with $200,000 (approx) in
 

additional funds after completion of an interim project evaluation and
 
subsequent authorization and approval of the extension. The three-year
 
contract should therefore include an option clause for a two-year extension 
subject to AID authorization and approval based upon an interim project 
evaluation and dependent on the availability of funds. 

the interaction of critical socio-economic factors with physical factors. 
This will involve the following specific research objectives: 

1. To describe, analyze and explain the complex interactions between the
 
physical, biological, economic and organizational dimensions of existing
 
irrigation systems and the relationships of these factors to overall system
 
performance. 

2. To develop analytical tools and procedures for the identification and
 
analysis of critical system interactions of the type indicated above.
 

3. To identify system design and operation implications that derive from 
the explicit consideration of socio-economic factors and their interaction 
with physical and biological factors. 

4. To identify the planning and policy implications which lie in the 
areas of project scale, choice of technology, degree and forms of farmer
 
participation and equity considerations.
 

the contract is extended beyond three years. On the basis of the
 
Philippines data, the contractor will develop preliminary analytical. tools
 
and procedures which will be applied to the irrigation systems surveyed
 
in the cecond country. The contractor will test these tools and procedures
 
with collected data from the third country and then finalize these design
 
tools and procedures. Using the data in the two (or three) country studies
 
the contractor will identify system design and operation implications
 
derived from the interaction of all surveyed factors (socio, economic,
 
physical and biological) and also identify planning policy implications.
 
An International Symposium will be held during the fifth year of the project 
to review the projects outputs and their future utilization and 
application. The specific work to be performed by the contractor, based on
 
the general activities outlined aboveis as follows: 

Specifics of Work to be Performed 

1. First Research Objective: To describe, analyze and explain the
 
complex interactions between the physical, biological, economic and
 
organizational dimensions of existing irrigation systems and the relation­
ships of thes factors to overall system performance.
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19B a. 
Selection of Countries and Irrigation Systems for Study
 

(1) The contractor will initiate the first country study on
 
irrigation systems in 
 .
 Central Luzon of the Philippines..

The systems will be selected with inputs from host country

colleagues including that of the Institute of Philippines

Culture (IPC) survey of communal systems. The systems

will represent some which have been successful in meeting

the water needs of small land holders and others which
 
have been judged unsuccessful. From three (3) to five

(5) operational irrigation systems will be selected in
 
the Philippines.
 

(2) Final selection of the second country, and third country

if it is approved, and test sites irrigation systems for

the projected country studies will be made by the AID
 
project manager and the contractor in consultation with
 
the appropriate AID Regional Bureaus and then only after
 
receipt of suggestions from the Mission. 
Three (3) to

five (5) operational irrigation systems will be selected
 
for study in both the second and third countries.
 

(3) Inquiries will be made of all AID missions as to their
 
interest in the planned project research activities.
 

b. Country Study Activities
 

(1) Research planning workshops will be held in each country

for the purpose of identifying test systems, specific study

questions and establishing host country collaboration.
 
The workshops will produce test procedures, questionaires

and detailed research plans for each irrigation system

case study. An update state-of-the-art report will form
 
the initial basis for each workshop,
 

(2) Data collection and observations will be conducted on each
 
of the selected irrigation systems to be studied and will
 
last for approximately 18 months per site thus permitting

observation of system operation through both wet and dry

seasons. 
 In addition to on-site data collection other
 
information on each system will be acquired from existing

records and information from informants about the recent
 
past history. Standard techniques will be used for obtain­
ing the required data which will include:
 

GPO 985-652 
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(a) Physical measurements of water flow to determine actual
 
amounts of water being delivered at different locations
 
within the system and at different points in time.
 

(b) Farm surveys to determine cropping patterns being followed,
 
production inputs used, patterns of landholding, etc.
 

(c) Key informant interviews to obtain information on the
 
formal and informal roles and rules used to operate and
 
maintain the system, procedures for selecting leaders,
 
modifying roles of work time, etc.
 

(d) Participant observation by attendance at group meetings,
involvement with .ox grouy. and observation of actual 
irrigation activities, will be used to collaborate 
information colledte'J through other techniques and to 
identify new inro.. io:. 

(e) Socioi-tric techni iu.+ to idti.,tif ipatturns of farmer 
interautiol on wct(er utu and relatcd activities such 
as joint - roL *C1 rutn activities. 

(f) E:.:amir:.'t ion of r..or:;' , whfni ; (!such as t 
of for::.! 1;t...of 0'etr.';:;,rules ;rozn :edur,,s, 

'
fi nat , reu .; i',+.+ will b._' u.nedi .ia rcl c.:' he j form Lt ion) 
as Jnforr.;jt-on ,;curc,+; 

The focus data 11 %i.-of coll,.Lti on, 'ill be on .:',cific variables 
related to the nihy ;ic,,.,biolo;icil, e,', :.,ic a:i! orq'anizationall
 
elements. 
 ThesO effort:; will ,ed.*i j:xcJ to anwtr :,uch (uestiors 
as: the nature of the ane,::i -igt r*.:tu.,:; cf tht- syst I; the 
types of soil; available; ba;i: cli :natic conditio::s; aviiable waer 
supplies; the natur: of crcjJppi,;; informJl water rights; patterns
of comuunication; ,.-, le+idership. A!; inform+tion it collected on 
each of these ;pe.ializvd toais; aT:! shared aronq the research
 
staff, potential critical interactions will be identified. As
 
these are identified, research irocedures 
will be i.mplemented to
 
carefully investigate these lead:. Host country researchers will
 
be encouraged to be actively involved with the field work and
 
data collection.
 

(3) An In-Country Synposiu. will be held in each country to
 
review the collected data and to discuss its future analysis.
 

GPO ass5-652 
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19B (4) 	Data Analysis will be conducted initially to examine,
 
individually,the field data for each field site. 
Hypotheses
 
regarding critical interactions will be tested with a
 
variety of statistical tools appropriate to the particular
 
empirical measures available. These techniques ray range
 
from non-parametric tests such as chi-square through
 
parametric tests such as partial and multiple correlation.
 
In each case, the choice of techniques will be determined
 
by the propert'es of the empirical measurements available
 
and the conceptual thrust to identify and tes, inter­
actions. As analysis is completed on the data from
 
individual field sites, cross-sites comparisons will be
 
undertaken. This will allow the further testing of inter­
actions deduced or induced from specific field sites.
 

c. Integration of Country Studies
 

The contractor will integrate the country studies only if the 
project is extended beyond three years. This will involve 
an examination of individual country studies for conclusions 
which can be generalized across geographic and agricultural 
system regions. 

2. Second Eesearch Objective: To develop analytical tools and 
procedurcs for identification of critical syst1, interactions suitable for 
use by the rofcssio:.a1 ccrnunity involved in design and operation of 
irrioation systeo2s ir, the lrvelooir, countries. 

a. Prelim:inary Anal%,tical Tools and Procedures 

The contractor will develop procedures to rate variables in 
terms of their impact by using cuantative and qualitative scaling 
techniques applied to data collected from the Philippines
 
country study. A workshop with host-country researchers and 
AID representatives will then be held to evaluate and initially
 
refine these procedures.
 

b. Refined Analytical Tools and Procedures
 

The contractor will use the preliminary procedures (developed
 
above) and apply them to the irrigation systems selected
 
in the second country. The results of this technique will
 
then be compared to the data collected in the second country.
 
Discrepancies in critical variables resulting from the
 
analytic procedure vs. the data collection will be evaluated
 

GRO 85-652 
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19B 	 and the procedure modified and refined accordingly. A local
 
workshop will be held to review the refined procedures.
 

c. Applied Analytical Tools and Procedures
 

The contractor will, if country studies are approved by AID
 
for a third country, test the refined procedures (developed
 
aboveal by applying them to the country study activities
 
in the third country. This will occur in the fourth year of
 
the project if this three year contract is eventually extended
 
for two additional years. A local workshop will be held to
 
review the applied procedures. The procedures will be
 
evaluated for extrapolation to a wider cultural environment by
 
means of the test in the third country.
 

d. Final Analytical Tools and Procedures
 

The contractor will finalize the applied procedures (developed
 
above) based on testing procedures (used above) into final
 
analytical tools and procedures for use by the professional
 
irrigation community. These final procedures will be reviewed
 
in the fifth project year at a critical workshop and an inter­
national symposium.
 

3. Third Research Objective..: To identify system design and operation
 
implications that derive from the en:plicit conside:ation of socio­
economic factors and their interaction with physical and biolocical
 
factors.
 

a. 
Country Specific Design and Operation Implications
 

The contractor will identify country-specific design and
 
operation implications for each country by analyzing the
 
results obtain in the two 
(or three) country studies as
 
developed under the First Research Objective and from studies
 
conducted by others not part of this contract. The identifi­
cation, which will use the analyses of the country studies,
 
is expected to reveal a set 
(or sets) of variables influencing
 
system performance. The results of this synthesis will be a
 
general application based on commonality of Critical variables.
 
Country-specific implications are to be completed for each
 
country within approximately six months after completion of
 
each country study. Host country colleagues and AID personnel
 
will be consulted in deriving these implications. 

GPO 885-552 
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19B 	 b. General Design and Operation Implications
 

The contractor will derive fLor the Country Specific 
Implications a set of General Design and Operation Implica­

tions which will be reviewed at an international symposium 
in the project's fifth year. 

4. 	Fourth Research Objective:
 

To identify project findings which have planning and policy
 

implications.
 

a. 	Throughout the projects life, but especially during its fifth
 

year, the contractor will identify those factors which affect
 
policy and planning for irrigation on the basis of the
 

contractor's previous data analyses, development of analytical
 

tool and procedures, and identification of design and
 
operation implications.
 

b. 	The contractor will explore these policy and planning implica­

tions with individuals active in irrigation planning in a
 
workshop format.
 

c. 	The contractor will then refine these policy and planning
 

implications and pre. 2nt them at the international symposium
 
for discussion.
 

5. 	 International Symposium 

During the fifth year of the project, the contractor will organize
 

an International Symposium which will be aimed specifically at the
 

irrigation planning and design community. The I-nternational Symposi'xa 
will review the projects outputs and discuss their future utilization
 

and application.
 

21D 	 University, the contractor - Cornell University will sub-contract with 

Ruters University_ fqr Dr. WhYte's services and services 
related thereto. 

A. 

3. The investigators will work closely with the Colorado State
 

University Research team in Pakistan (under contract AID/ta-C-II00) to
 
" ' >' 	 utilize the Colorado State experiences and data on social, institutional 

and economic aspects. 

GPO 	 85-652 
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(4) Annual work plans will be prepared in detail to avoid misunderstand­
ings between the contractor, host governments, and AID regarding what wil 
be attempted and how it is to be accomplished. The AID project manager
will assist with preparation. Host government cooperators will be 
fully informed of these plans and they will be approved by SER/ENGR, TA/
AGR, Missions and the contractor. They will be prepared approximately
three r.onths prior to the beginning of each contract year. 

22 reports containing R&D findings) to the Documentation Coordinator, 
TA/PPU/EUI, Technical Assistance Agency for International Develop­
ment, Washington, D.C. 20523, or his designee. Such reports shall 
include a title page showing the title of the report, project title 
as set forth in this contract (or grant) and the contract nufber. 
One copy of each report shall be clearly typed or printed on white 
paper so that it may be photographed to produce a micro-film master. 
Technical reports shall be accompanied by an author-prepared abstract 

(f) 

-

Within two mont -s after the effective date of this contract the 
contractor, in coordination and agreement with the AID project 
manager, will have developed and submitted to AID/TA/AGR a
finalized Critical Performance Indicator (CPI) Network which will 
be based on the preliminary pre-contract CPI Nletwork already
developed. The contractor will then report to the AID project 
manager on the status of each CPI during the month it occurs and 
will note whether the CPI will have been achieved or missed by
the end of that month and the effect of any missed CPI on the 
project and corrective actions to be taken. The contractor 
should also report, in advance, on any CPI's which it anticipates.
will be missed in the future and planned actions to overcome such­" 

eventualities. Revised CPI networks will be developed by the 
contractor in agreement with the AID Project Manager as appropriate. 

(g) Annual technical reports will be prepared covering the details of 
all experimentation, pertinent actions, reports, and communications 
related to the project. This is to be considered a working document 
for the contractor, its cooperators, and AID. Only limited 
distribution is anticipated. This will not replace the abbreviated 
annual report called for under (a) above and which receives wide 
distribution. 

(h) All reports shall bu approved by TA/AGR and SER/ENGR prior to 
publication. 

23 future governmental policies, certainly in the area of investment and 
frequently to the detriment of small holders. 
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numbers. 

It is the thesis of this research project that the causes of these
 

failures are an inadequate recognition of the critical importance of
 
the interactions of the socio-economic factors with the physical aspects)
 

of the systems and a lack of understanding of these interactions. The
 
project will: first, describe and analyze critical interactions;
 
second, it will attempt to identify those interactions that are critical
 
to system success; third, it will identify the implications for policy,
 
design and operations. It is anticipated that this"increased under­
standing will be incorporated into a set of analytical and operational
 
procedures designed for use by planning, design and operations organiza­
tions
 

SPECIAL PROVISION
 

An 18 month review be conducted including an evaluation of methodology
 

and of site selection.
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PROPOSED BUDGET
 

Research Project: Determinants of Irrigation - Cornell
 
(Project No. 931-1005) 

TOTAL 
First (FY 77) Second (FY 79) Project 

Increment Funding Increment Funding Funding 
FR:04-01-77 FR:04-01-79 FR:04-01-77 
TO:03-31-79 TO:03-31-80 TO:03-31-80 

SALARIES AND WAGES 

Principal Investigators 
Research Assistants 

$ 27,000 
50,000 

$ 12,000 
30,000 

$ 39,000 
80,000 

FIELD RESEARCH COSTS 25,000 15,000 40,000 

TRAVEL AND MAINTENANCE 26,900 13,000 39,900 

EQUIPMENT AND SUPPLIES 15,000 6,000 21,000 

OTHER DIRECT COSTS 12,760 8,540 21,300 

INDIRECT COSTS 28,340 15,460 43,800 
(36.8% of Salaries of wages) 

TOTALS -- $185,000 $100,000 $285,000 


