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WASHINGTON, D.C. 20418 

OpFIC OF THI PONIaN §CKITARY 

February 4, 1971
 

Dr. Harrison Brown
 
Foreign Secretary
 
Office of the Foreign Secretary
 
National Academy of Sciences
 

Dear Dr. Brown: 

The report of the ad hoc Panel on East Pakistan Land and Wate Development 
as Related to Agriculture, appointed by the National Academy of Sciences, 
Office of the Foreign Secretary, is transmitted herewith. In preparing 
this report, the Panel reviewed the draft Plan of Action proposals of the 
International Bank for Reconstruction and Development and discussed these 
plans, as well as programs and problems of East Pakistan in general, with 
officials of the Bank and of the Agency for International Development. 
The Panel is greatly impressed with the IBRD plan and compliments the 
Bank on the plan's comprehensive nature. 

In submitting this report on East Pakistan, the Panel recognizes its own 
limitations of time and of specific background in that Province. A number 

of questions and stig,,(stions are raised, however; these are intended to Le 

instructiv and helpful. We hope they 

plans, the greate.,t risk by far is to 

East Pakistan may well constitute that 

tests the cotmitment of the developed 

world. The time is so short, the task 

so great, and the potential for human 

are. While there are risks in the 

do too little. 

critical case which first really 

nations to the ideal of a humane 

is so difficult, the stakes are 

indignity and suffering are so large, 

that men and nations of good will, including Pakistan itself, must rise to 
an entirely new level of intelligent commitment if a great disaster is to 
be avoided. Imaginative and vast though it is, the Bank's plan, from such 

a viewpoint, may be scarcely more than a next minimum step. 

Sincerely yours, 

Dean F. Peterson, Jr.
 

Chairman
 

dw 
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FOOD AND WATER PROGRAMS FOR EAST PAKISTAN 

Summary and Recommcnd at ions 

In response to a request by the U.So Agency for International De

the National Academy of Scivelopment, the ad hoc Panel appointed by 

ences has studied availablIc information ahn t. East Pakistan, has con

various scientists who have investigated problems of thesulted wth 

proposais of the In ternational Bank forProvince and has reviewed the 

program. The Panel com-Reconstruction and [)e Iopmnnt for an acLion 

the Bank for its broad evaluation of the conditions of Eastmends 

Pakistan and for iH c::tXtnsiv dtvw 1opment plans which provide a 

arua. rhe Panel'scomprehensive attack on the dictlt problems of the 

comments and rucoil.,vnd;it i ons arc : :rimar izriitd rc in. Ln presenting its 

recommendat ions t1 , 2;utl ISe coen iZ-e [ith' ned for 	capital, transfer at 

Bank,something likeWehr cai and rnt., proposcd by the 

'lhe magnit:ude and compLu-i .'. of th, problems confronting East 

Pakistan have deeply impressed :he ant!. Conscious of its limited 

collective experience in Lasc l'akistan, the Panel offers its comments 

in the hope tliaL they canl provide a use.ful perspective for planning 

assistance to the region. he Panelt recognizes that the realities 

of development may necessitate less than ideal solutions, that the 

situation is growing increasingly desperate and risk will have to be 

taken in the context of constructive suggestion but not obscqring the 

necessity for massive and decisive action. Also, such comments can 

that are beingonly be adjunctive to the longer, more detailed studies 
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undertaken by the aid-giving community. Even more importantly, the 

Panel emphasizes that their ideas cannot substitute for the studies 

of and basic decisions on the necessary approach and strategy, that 

must be made by the Pakistanis thumsuvus. 

I. 	 The pivotal problem is to expand remunerative employment to meet
 

the needs of a rapidly growing population.
 

The most basic problems of developmefnt in Kast Pakistan are those 

inherent in any region largely engaged in traditional a .;ric, lte re, with 

an already dense and rapidly expandin..: population. hus. di ff i cult ites 

are accentuated by location of the Province on the low-lying du!ta of 

one of the world's largest river sys'ums that is subject to aSturnating 

periods of annual extreme excesses and deficits in rainfall, combined 

with 	recurring floods and cyclonic storms. .nst Pakistan Wi.s must
 

deal 	with one of the most difficult. wate.r probl('m.: in the world. 

Under the existing circumstances of high population density and 

traditional agriculture, the basic goals mtust be: 

(1.) to reduce thu popul.ation growth rate, 

(2) 	 to increase opportunities for remunerativ emp lovinent. 

as rapidly as po. sible, and 

(3) 	give simultaneous attention to th problems gro.ing 

out of the serious water situation faced by the 

Province.
 

Increasing opportunities for remunerative employment and adequate 

food can be achieved by a combination of: creating a modern agricul

ture over as much of the Province as possible, utilizing mechanization 

in agriculture as a means for increasing production and providing 
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opportunities for th- profitable use of labor; generating non-farm
 

employment as rapidly as possible through industrialization with a
 

major objective being to employ the maximum number of people, and
 

utilizing labor-intensive methods insofar as possible in public works
 

and other construction projects, but not losing sight of the necessity
 

to create a significant increase in the rate of real economic growth
 

and of local generation of new capital.
 

The flood, drouth and occasional. catastrophic storm problems of
 

East Pakistan are dramatic, serious, and difficult to deal with. They
 

complicate and they have to be attacked, but they should not be allowed
 

to deflect attention from the urgency of East Pakistan's basic problems
 

of population and under employment.
 

Similarly, the Panel agrees that vast investments in physical 

works arc rpquired to develop East Pnkli stan's economy, but these must 

not be allowed to obscure the elually important need for (1) completion
 

of detailed adaptive rcsearch designed to increase agricultural pro

ducLion; (2) implementation of ways to provide trained manpower for
 

the broad range of technical competuncies that are needed; and (3) de

yelopment of organizational forms and institutions--public and private-

within which tra inud men can work eAfNftiwyely. 

The great diff Lcultv of the Bank's task in generating effective 

programs to attack Last Pakistan's problems and the urgency under
 

which the Bank has worked is recognized by the Panel. The Panel compli

ments the Bank on achieving a new high level of large-scale planning
 

to cover East Pakistan's conditions.
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The Panel agrees with the concepts of the plan, 

but recommends that the program be made more 

effective by bringing the employment, human, 

institutional and research elements involved 

into a better balance with the proposed invest

ments in structures and commodities. 

2. The resources needed to develop a modern agriculture in East Pakistan 

are gigantic.
 

While the primary need is for expanded total resources, tiis cxpnn

sion must be closely balanced against composition of cesources and in

clude short-run priorities and procedures to accommodat e the growing 

economy to limited resources, The Pane. urges the Bank to devp lop in 

greater detail the type and priorities of projctcs i.n the action pro

gram that would be consistent with varying L[voil of a id. eh.Panel 

is also concerned that rupue funding be .dequa tu to -hpporL he land 

and water program (as well as the other sec. oral efIforLY), and ur ,. 

that the Bank include local costs WiLhin it Loans, wht ru EL.t cnnuo 

be generated locally. In the long run most of tih local c.apitl .. il 

have to be generated by the Pakistanis themse lves and atLtnLion nucd. 

to be given to the potential for the crc,-etion of savi ngs and tor ;ans 

of making these accessible for developmeLnt financing. 

The underwriting of programs with a high loca l cost comlonet Such 

as the Thana Irrigation Program appear to be ideally sUiLed for a sector 

loan from AID. 

The Panel recommends that major efforts be made by 

all aid donars to help meet the region's resource 

needs over an extended period. 
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3. 	The general strategy for economic development should assure a
 

balance between expanding employment and associated increases
 

in personal income and food supply.
 

Employment expansion is necessarily accompanied by greater total
 

personal income and increased income for the poor is spent first on
 

food and second on consumer goods. Food, thus is an essential incen

tive for enhancing income, and consequently a sustained rapid increase
 

in employment depends upon even more rapid increases in agricultural
 

production or major importations of food. The Panel believes that the
 

close complementarity between massive capital developments, employmient 

growth, income expansion, food supply-including external purchases

and prices will require that expansion in employment be accompanied by 

enhanced food aid sufficient to prevent sharp increases in food prices 

but administered dynamically so that it. does not become competitive 

with local farmers' incentives. 

This S:ituation lends urgency to striking a balance between the 

capital inputs (which are usually provided by aiding nations) and con

sumer goods, particularly in the form of food, which are necessary to 

expanding employment. 

The Panel recognizes that in the longer run agricultural develop

ment programs should result in substantial increases in food avail

abi lity. But employment increasing programs should not wait for that 

eventua i ty. 

Food 	 aid is not a substitute for domestic production, but a sup

plement that can tide over short-term deficiencies and simultaneously
 

contribute to capital developments such as roads, which in turn
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facilitate long-range agricultural development. Without food aid,
 

capital investments will tend not to be labor intensive, and the
 

poorest segments of society will correspondingly suffer most. Food
 

aid programs can also help provide the local financing that will be 

in short supply to meet the program needs. If the objectives of food 

aid are to be attained, excessive profitecring by middlemen cannot be 

tolerated. 

The 	 Panel therefore recommends that food aid be 

included as a balancing strategy in the Bank's 

action program, that this be grant and not food 

lending, and that every effort be made to ease 

food aid regulations, such as the like commodity 

clause, which tend to exacerbate problems of in

ternal and external trade for Pakistan. 

4. 	A dynamic investment strategy is needed for East Pakistan that 

considers all sectors of the economy in relation to agriculture. 

Little has vet occurred in East Pakistan to foster duvelopment of 

a base for commercial agriculture or industrial system. Ythout such 

a base, standard cost-benefit analyses of program investments arre 

relatively meaningless because they assume an economic environment 

that probably does not exist. Cost benefit analyses thus tend to 

overemphasize large-scale irrigation and flood control projects 

relative to investments in transportation and electric power and 

research. More active attention must be given to vitalizing the 

general relationships among various investments and growth. Intensive 

district-by-district studies of agricultural production potentials and 
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needs might well indicate a necessity for substantial modification of
 

currently-stated investment priorities. Very possibly, increased in

vestments in roads in the non-flooded areas and in electric power might
 

take precedence over some of the high-risk water development projects.
 

Emphasis on a remunerative employment investment policy raises
 

questions concerning investment allocations not only between agricul

ture and industry, but within those sectors as well. While agricultural
 

development is conducive to direct and indirect creation of employment,
 

specific forms of agricultural development may interfere with attaining
 

this objective. The question of whether an investment in farm mechan

ization or rural flood control will do more to foster growth in remun

erative employment than would the same investment made in other parts
 

of agriculture or the economy should be continually reevaluated.
 

The Panel recognizes that the dynamics of economic
 

growth in East Pakistan cannot be forecast in de

tail; however, the Panel recommends that additional 

study be given to dynamic strategy in which all 

sectors of the economy are considered in relation 

to agriculture. It further recommends that in

creased distribution be given more weight in 

making evaluations of alternative investments. 

5. 	Adaptive research and assessment of local situations relative
 

to their readiness for agricultural innovations should have
 

greater emphasis in the agricultural development program.
 

Creating a highly productive agriculture as r-oidly as feasible 

over as much of the Province as possible requires that attention be 
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devoted to two sets of factors.
 

First, stress must be placed on providing the major components
 

of a program to stimulate agricultural growth:
 

(1) Agricultural research, with emphasis on improved crops,
 

including rice, fertilizers, pest control, crop and
 

water management;
 

(2) Farm inputs-new seeds, fertilizers, pesticides, tools,
 

etc. 

(3) 	A rural system of roads, markets and extension services
 

that satisfy farmers' needs and make markets readily
 

available.
 

(4) 	Adequate production incentives for farmers.
 

(5) 	Land development for irrigation, drainage and flood
 

protection. 

(6) 	 Training programs for agricultural specialists and
 

technicians.
 

(7) 	 Irrigation water distribution among small, fragmented 

holdings. 

Decisions about programs and public investments related to each 

component should be made considering which activities must be publicly 

financed and which can be Left to private initiative, and which activi

ties are seminal; that is, if successful will induce other essential 

activities. (Research and extension are likely to be seminal, marketing 

structures can probably be induced.) 

Second, attention should be directed toward identifying and imple

menting those factors and indicated actions connected with local
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readiness for the immediate growth of agricultural production in each 

part of each region of the Province. Assessing district by district 

the prospects for and requirements of agricultural growth can identify 

priorities for different types of activity for the near future. 

While a modern agriculture could ultimately be created over most 

of East P1akistan, the immediate and long-term obstacles and opportuni

ties differ among the districts and thanas. Among the factors that 

might be as' (sscd under different local conditions are: suitability 

of available t-echnology (varieties, fertilizers, pest control practices, 

etc.) for attaining high yields of quality crops, availability of water 

for irrigation; potentials for flood protection and costs and time re

quired for project development, and willingness of farmers to cooperate
 

in developing facilities and practices suitable for an improved agri

cuL tu re. 

Some areas would move into modern agriculture with minimal short

term investments; some may require major project development before 

favorable agricultural innovations can be established; others may have 

a low growth potential without some technological breakthrough that 

cannot be foreseen; still other situations may not be suitable for the 

existi.ng improved varieties but could be helped with further research. 

The Panel recommends that the World Bank place a 

higher priority on adaptive agricultural research 

and promote a detailed assessment of local obsta

cles and opportunities for implementing modern
 

agricultural programs. 

http:existi.ng


0. 	Priori. s for wa.. r managumtn. o . t: shoulld tMe into account
 

more Lullv tie degree of risk in,,lvA.
 

WaLulr devel Iopment projects nvo lvr uv;ocial and economic ri sks on
 

the one hand and :.eoply sical, eccoo.icAl, human life, and engji er i n.. 

risks on die other. Me bank's pla toLi to reduc: risk b' schu.nlidng 

Lhe snaL Ilur" prol ctt.. A.! -. >L,M . i,, . . iT)pur' Ni t,, for ltirt iul" 

Stud\' of the larger, !7-itT o , .l .; oc.. v 'r , i !'1, if. qs;.r l.. r Pantl 


that htlr are many nn
iii.. 	un,': n .'c. pro and somethlalire iatI 


plO*ji.CL COLti ILmurl. s mal ne d Lo bU dL , rred til ti luv, I 1 risk
 

can be asce rt ained more fullv.
 

The 	 Panel supporLs the genurat sC'V of thie World ;ank proposals
 

for c tcu: s.ivu duvu]OjWLnoft l o'-K :: 
 p.p: !or e pans.1o o f tlih.

wells and for dr-'clopin'. tie (hand pUr flooi pro tcLion an1(d i ri at on 

project as a mode I for in tensivc, aw:: u le t , in an , a ,d arr; . 

While planning and doni no for th _v,':1itt pro.osed piolccats art being 

developei , . Mno nVALda u :,::toio 	 Sad. OV i i fromti ;I

ternaL,Livet ilOt-t., le nvusttLS scd as roads, uolvetric power aid 

flood )rot:c Li olI for c s. 

The Panel ruothnds tL;t prioNit's for pro jtc Cs 

be rcviewed .,ith detatld w. aluttion of risks 

in 	 order to Oburtr insur, ,ht specific designs 

will result in desI red beite Ifs, including pro

tection to human lift.
 

The following obs ervations are offered in regard to su ggested
 

evaluations:
 

http:plO*ji.CL
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Low-Lift Pumps and Tubewells. Small-scale water development
 

with low-lift pumps operating from natural channels can be pursued
 

with confidence. Ground water development is somewhat more hazardous,
 

but offers the best means for rapid expansion of irrigation and food
 

production; and might be developed further 
than the Plan proposes with
 

relatively less risk than the larger surface water developments.
 

(;round water resources should 
 be eva I n' ted further and tubewells used
 

in all suittable regions as 
is being done in the northwest. Hazards of 

sali n, Ler intrusion and relations of ground water to surface supplies
 

need continui lg s tidy. 

River Management. Considering the nature of available construc

tionm tti il an.dit erosive p ,owerof the rivers, the integrity of 

rivur traini;n works is under qut'stion. The present partial embank

mi1nL scam, wh.,icli leave a wide rivcr-bnnk area as a floodway, mini

mizcs riss by allowing for cx.perinc to hQ obtained for modifying 

th pogr,:m as it d'\relops; but based onm uxperienc, elws '.I.,rc , probably 

will Ilead to public dcmand for including the fl.oodway areas in the pro

gram as we1. 

in vie...' of the hazards involved, the Panel underscorps th. essen

ti.aI 
need to uxplore not only the hydrology and river engineering 

aspects of diking proposals but also the closely interacting ones of 

extent. degree, and sclheduling of partial protection to agricultural 

areas and high protection to urban areas, and the degree of protection 

and the adjis tments in land occupancy that might be made in response 

to flooding. 
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Inland Flood Abatement and Polders. In many areas, the depth of 

water accumrilation in empoldered areas approximates the depth of rain

fall over the 3-to 
4-month period of flooding. Flood protection from
 

river overflows depends in 
large part on the effectiveness of the
 

river embankment components, Enclosed areas 
are subject to excessive
 

water accumulation in summer and to exclusion of needed waters in 

winter. In eit-her event each enclosed area will require almost con

tinuous pumping and will entail possible problems of drainage and
 

waterlogging and 
 each will require the continuous attention of resident 

specialists. 

There is n.!ed for a large-scale study and demonstration project
 

to determine the most effective procedures for Managing
:in ,mpoldured 

area and for finding the most effective ways for attainin, a mod.rn 

agriculture therein. The Chandpur project couic! provide such a study

demonstration area.
 

Coastal Flooding. Short of enormous embankm:nt- a-nd dams across 

embayments, protection against typhoons is not possible. (;rL:ater
 

attention needs 
 to be given to methods of life protection and refuge, 

warning plans and response tactics, methods for recompense for pixperty 

loss, and to hurricane research for attenuating and redirecting these 

storms.
 

International Agreements. Every' effort should be made by con

cerned nations to develop international agreements which could lead to
 

unified management of the Ganges-Brahmaputra river system. 
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7. 	 Institutional dcv,,wlopment and manpower training are needed to pro

vide the organizations and skills essential for carrying out the 

proposed research and comprehensive studies, agricultural develop

ment, and water management programs. 

InnowLtive programs have been initLated for training farmers, 

mechanics and idmin is rators under the Comilla District Program and the 

Thana FrrigatLion Pro:ram. These should be strengthened and expanded 

and th trLainin, f]' ,cienLtists, engineers and skilled technicians should 

be gr .aLtIv incr esed aInd improved tLhrol ..h the uni,,e-csities and in con

junct:ion with Olk sa 11nd testing activities. Traineda,,r,,-icuILur:[ I rcl-Ch 

perso In l aInd hllildilng sLron,4 inst i tiLi nLs are primary products of a 

successInll. developl,.nL program. Thes sh-euld be emphasized in all 

1 1'0.n 	 st redcas sane pisoi.rns if th is re IL s iln some tiion [n effi.ciency. 

'I'll.' reCtOmment'ld> in1c reaSLSe emphasis bePa ifvle 	 tll;lt 

.'iv\'s~ll to ddve, p i n. lmanpowcr anid organizaLion:i1 capa

hi IitL' csp..ei a I Iv in a rirjll uluire and for sucli problem 

alI'.'aIS :IS lIVd, g(round watef management, soil 

sulsidlence, rLV'u" c ngine,rin:,. and planning. 

8. 	A comel:'n:iIv. sttudyv I r'esources and d,.evelopment plans and a 

cen tiLa I r'eplo i Lu%' for data are needed. 

Al Idi,]L.1 con.ccrn-t_..l wi Lh c limate, geology, soils, water resotirces 

,
i 	 [teand 	inc lUdi l. s ,-of-LIie-art ccuie nta tion of developments and re

giona I d ii ferene. s sho I d be centrally assemb led and made available 

to all ast PLkist:n agencies and consultants. 

The Baik has proposed a thre - yea r comprehensive study of land 

and water resources ;anjd )f proposed and potential resource and 

http:lopl,.nL
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agricultural development schemes. The Panel commends such an endeavor, 

and believes the Bank should give it increased emphasis, but urges that 

the terms of reference for the various schemes be assessed with ruspect 

to risks involved in the various alternatives, including geophysical 

hazards, floods, typhoons, river regimens, and sediment imbalance. 

There should also he on-site research or verification of prlograms and 

development of improved planning procedures. 

The Panel believes best long-ran._e accomplishments will be at

tained by having Pakistani personnel and organi.zations carry out the 

comprehensive studies with assistance of inter-naLti onal c sniulLtants, 

in contrast to a Bank-managed study as :proposed. 

The Panel supports a comproh~nsiwe study ofi land 

and water resot rces and of" i:Jr uItral duM'1 ,p

ment schemes for East WNWI:i.-tan and ,lrqvs tlatL 

East Pakistan personnel and inst i utions hav, 

the primary responsibiLiy. 

9. 	 Agricultural research and training, poan i"at ion contro, I d aiid 

and sectoral loans for broad insLOtUti.,na support arc hu pr,:d,t 

for U.S AID emphasis. The Panel roc.'2 i:mu th basic l nL 1,, 

substantial U.S. participation in consort ia I cap it I assi Lanck, 

to the Province. In addition the lnel has identifici, .i:.: ar.as 

which seem logical, but not necessarilv UXClIs SO, fovr :L, 

U.S. 	 AID emphases. 

(1) 	 Continue massive emphasis on birth control. 

(2) 	 Expand programs to increase rice production through
 

enhanced research and technical assistance, and
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promote similar activities to increase production of
 

other important crops,
 

(3) 	Develop institutions and programs to train technicians 

for extension, marketing, credit, distribution of farm 

inputs, etc., through in-service training as well as by 

strengthening academic training, 

(4) 	Promote an immediate survey to determine the readiness of 

different parts of each district and thana for short-term 

agricuLtural growth as a basis for setting priorities for 

prog;rsn best suited to imieldiate local needs. 

(5) 	 DCVU 0p n enlarged food aid program to expedite rural 

pil-lic works projects without engendering exorbitant food 

pricc 	5. 

(6) 	 IN-OVide SUctoral loans to East Pakistan to increase the 

tota l r sources; for agricultural development, and to 

t1ndr.rC,)r the. necessity for funding broad organizational 

programs which are difficult to fund under strictly de

fined projects. 
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I. Introduction
 

Faced with a rapidly rising population, limited land resources and
 

serious problems from floods 
and drouth, East Pakistan must increase
 

either her food production or her massive imports of food, 
or else en

counter famine. Recognizing 
this crucial situation, the International
 

Bank for Reconstruction and Development (World Bank) has prepared a
 

series of proposals whose activation would help increase food produc

tion by developing irrigation potentials, providing flcd protection, 

and promoting the adoption of 
improved crop varieties and related newer
 

technologies,
 

Food scarcity is crucial, but 
it is only one of many urgent prob

lems confronting the couitry. Floods and drouth affect the Supply of 

food, but are also direct factors in the health and safety of millions 

of people. Population control, employmlent, communicaLion, transporta

tion and industrial development are all in urgent need of attention. 

The United States is a major participant in supportin ; the World 

Bank and assists developing countries directly. To advise it in carry

ing out these responsibilities, the U.S. Agency for International De

velopment requested the National Academy of Sciences to convenu an 

ad hoc Panel on East Pakistan Land and Water Development as ReIated to 

Agriculture. The assigned Panel accepted the broad charge of review

ing the World Bank "Proposals for Action Program," and of providing
 

AID with recommendations on the most effective ways to employ limited 

resources in improving food supplies and water management in East Paki

stan, 
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All members of the Panel are impressed with the problems and
 

potentialities of East Pakistan, and although specialists in the field
 

of water and agricultural development, the Panel members wish to em

phasize the tentative nature of their ideas and recommendations. Few 

in the group have spent any extended period in East Pakistan, and their
 

time as a Pane] has hben too short to allow them to grasp fully the en

ormous comp lex i ty of wliat may be the most difficult development problems 

in tiLe world. They offer their comments, therefore, in the hope Of pro

vid in, another perspectivet on the planning process, while knowing full 

well, that such comme1nts cannot be a substitute for the longer, more 

tha.t ing 

Even moru importantly, thVy rca1.'xe that their ideas cannot substitute 

for the s tudy and ba;ic dccisions on approach and strategy that must be 

detailed studies irc undertaken by the aid-giving community. 

made by the P1akistaqnis themseilves. 

The PanMIl was confron ted with a sense of urgency-the dire need of 

a Large group 01 people for Imm(diatu action programs thait will provide 

posit.tiV and inimudia t sotLItions to persistent and disastrous problems 

of hunf, t.,1 flaod S and drou th that are growing more acute with time. 

Nevertheless, the spectre of too many uxamples of other well-intended 

action programs that failed for lack of adequate preparatory investi

gations and evaluations, constrains the Panet to urge deliburation so 

that ultimate, investments will be sound and provide the maximum bene

fits for the pop le of East Pakistan. 

The World Bank is complimented for its extensive evaluation of the 

East Pakistan situation and for proposing a strategy for land and water 

management directed toward meeting some of the most urgent problems of 
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food supply and economic development. The Panel agrees with the Bank's 

general strategy of giving high priority to activities designed to in

crease agricultural production, while concurrently carrying on studies
 

of surface and ground water conditions, uxamining in detail proposals 

for major irrigation, drainage and flood control projects; and proceed

ing with training, organizing, and stim uL Li.n, individuals and groups 

at the local lvew:. The Panel. acknow.1cLs the :uxtensive assistance 

provided by the pursonaI reports ol' and di rcussions with ruprescntatives 

of the World fialnk and thitU17.S. Agency f-er Internati.onal. Deopnt. 

A brief de scrip tion of colldi.tions i.nEast Pakistan and of recent 

developments in v*a Lr management is included in Lhe AppendiX, pp. 52-61. 
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!I. Strategy for Economic Development
 

Employment and Food Problems
 

A strategy for economic development within East Pakistan should 

emphasize expansion of remunerative employment. This in turn will re

quire that capital investment schemes be kept as labor intensive as 

possible. Construction of roads, improved water channels and embank

ments are public investments that can provide substantial employment. 

More labor intensive small industries would also be helpful. 

Increases in personal income from expansion in employment of the 

poor will be spent first on food and second on consumer goods. If 

food supplies are inadequate to meet the increased demand, one of the 

major incentivs for work is lost. Consequently, agricultural pro

duction needs to be accelerated as rapidly as possible to take care 

of thu Lncreasing food demand. Although the long-term prospects for 

agricultural production increases are good, short-run production may 

be inadequate to provide the food needed in an expanding employment 

situation. The result would be rapidly escalating food prices unless 

food imports are increased to maintain a reasonable balance. There 

is, therefore, a close complementarity between massive capital invest

ments, which come primarily from forLizn assistance, employment growth, 

income growth, and food aid, and these must all be maintained in a 

balanced relation to each other. 

Food aid, is of course, not a substitute for domestic production, 

but a supplement to ic, which helps tide over short-term deficiencies. 

Food aid programs are also vital to the internal economy of tile Province, 
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and can help provide rupees for developmental programs and assist 

East Pakistan in meeting local currency requirements under the World 

Bank development program.
 

Under conditions of East Pakistan, in which relatively little de

velopment has occurred 
toward a commercial agricultural or industrial
 

system, conventional assumptions about cost-benefit analysis have re

sulted in an overemphasis on large-scale irrigation and flood control. 

projects relative to investment in transportation, electric power,
 

education and research. 
 In such circumstances, staadard cost-benefit 

analysis of individual investments in transporta Lion, power, tducation 

or research is not likl.y to be more thian an artificial e::.ercise' With 

the existing conditions of substantial complrenIenta ci ties among invest

ments, more attention must be give_'n tOL undrstLanding te general re

lationships bCtwoLen altcrnativ investm'n ts and growth. The proposed
 

intensive di-.trict-by-district study oi agri.cultural prodUcLion po

tentials and needs 
 might well call for substantial modification of 

currently-stated priorities.
 

Emphasis on remunerative employment investment policy raises the 

question of alternatives for employment generation. This question 

must arise concerning investment choices between agriculturL and in

dustry as well as within those sectors. Agri-cuIItural dovelopmnent is 

generally conducive to direct and indirect creation of cmployii.nt. 

However, specific forms of agricultural development may interfere with 

attaining this objective. One must constantly raise the qu,esti.on 

whether investments in such efforts as farm mechanization or rural. 

flood control will do more to foster growth in remunerative employment 

http:cmployii.nt
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than 	would investment of those resources in other parts of agriculture 

or 	 in other parts of the economy, 

Goals of an East Pakistan Development Program 

In view of the critical convergence of the problems of a soaring 

population level, inadequate increases in food supply, lack of an in

dustrial base, limited mineral resources and a history of natural dis

asters from floods and typhoons, the Panel suggests that the following 

goals be considered in uvaluating any proposed agricultural and economic 

developmon 1 program: 

1. 	 Reduce the rate of population growth. 

2. 	 Provide ,i.ni-farm employment opportunities to accoirmodate 

much of Lhe anticipated large increases in the labor 

force. 

3. 	 Increase ag-ricultural productivity per acre to provide, 

intur alia, more food and more agricultural employment 

and . avings for dcvI opmcnL capital. 

4. 	 Dlevelop flotd protection facilities with first priority 

being for citLUS and urban and industrial zones and for 

protection oA human lives in rural areas. 

5. 	 Develop such general public services as transportation, 

el.ectric or other power sources, market towns, communi

cations and health services, 

6. 	 Manage economic developments and social changes, so that 

the benefits are widespread among the population, thereby 

promoting politiril stability. 



Wile these and other goals are essential aspects of planning
 

for Province development, and many of them 
are interdependent, the
 

assignment of this Panel and the 
areas of specialized capabilities
 

of its members limit our major considerations to agriculture, food
 

production and management of land and water 
resources.
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III. Laying the Base for a Modern Agriculture 

No matter what may be done about industriali; ':ion, East Pakistan 

cannot ignore the need to create a mrdern agriculture over as much of 

its cultivable land area is possible, and 
as rapidly as possible. That
 

goal should dominate its development policy and dictate its priorities. 

We agree that irrigation and flood control are important, but we be

lieve they must be plaLcc within the perspective of the total agricul

tural modernization task thdt the Province faces. 

Si>: components of a modern agriculture deserve attention. 

Adaptive Research 

Over the past 20 years the science and technology for increased
 

crop production have established the biological means of effecting 
 a
 

dramatic revlution in agriculture and a basis for hoping for augmen

tation of th, world's food supply. Consequently, the time was ripe 

in the 1900's for the breeding and adoption of new high-yielding strains 

of crops. A long period of collecting and testing different selections 

of important crop plants, of studying and charting the heritability of 

different characters, and improvements in breeding methods had prepared 

the way for developing new crop strains with made-to-order character

istics.
 

This new technology is the foundation for the hope that East 

Pakistan can resolve its food problems. However, this new-found optim

ism must be tempered with realism. Spectacular as have been the in

c-ceases in crop yields in other countries, the introduction of new
 

varieties into East Pakistan has barely begun. Only preliminary tt ts 
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have been conducted with new rice variuties. While these preliminary 

studies indicate some suitability of the IR-8 strain for the rabi 

season and of iR-20 for the I~harif season with limited flooding, thc 

hazards associated with introducing these varieties and their accom

panying fertility, disease, insect control, management and harvesting 

practices have not been evaluated specificaily for East Pakistan. 

Consequently, a large-scale adaptiV'.,w rc:earch program is (le of 

tlu components of the modern agriculItolrL tLhat East Pakistan must CIe

velop promptly. Such research is ned.d . 17irtv to test the adap ta

bility of varieties of rice and wheat d(vloi-ed eIsewLhere, palL]v to 

provide disease protection under conl uions specific to the Province, 

and nar tL to deve lop improved techn, 1, 0 tilec crops tla t are 

or could D important the ;..:rici'[ ,,X tilt., [L is our.e, in Province. 

impression that very little hs orie idapLive rCsea rch tO d2te. 

1
We would assign it high priority noL .nv ocr the prscnt Iy.irrigated 

parts oil the Province , but for the CnLe cowot rv 

Adequate Supp lies of Farm Inputs 

The resu Its of crop research provide on1:,' a po)tenLtial I ; they,' ,'IUs 

be embodied in farm supplies and eqimen t he fore they can afiT cL pro

duc tion. We have noted earlier the t adv i.,crcase ill rUCLeLt vLr in 

the use of fertilizers and pesticides in East Pak is tan. But that in

crease is miniscuLe V,hen compared to the increase that I0lust L.Ik-e 1,iCe 

within the next decade if the Pro\ince is to move rapidly tok.ard aI 

modern agricuLturL over much of its Land rea. Conseqientllv, i.., 

priority shoul be given now to examinin , the feasibi-iity of denies tirC 

manufacture, particularly of ferti .i:er . 
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Creating a modern agriculture does not in general require large 

amounts of foreign exchange. But if farm inputs have to be imported 

the foreign exchange requirement can become enormous. Arranging for 

domestic manufacture takes considerable time. Feasibility studies, 

therefore, need to be completed at once and followed as quickly as 

possibt, by inVuS Lments in pl,ant capacity if domestic production 

provt',S t'.eOItlmIC. 

cv lop i u 5 LiiL. RtF:iri Infrastructure 

Th,.i' l:I' !'.' . sis t-ncc: agricu Lu re tiiat dominated East Pakistan 

in the past hald rlFea \lI little Ifor transportation,ye need rural a 

reg,,innaI I V\-I ir ila I t 1d system, or far credit.rarkc tin, production 

But a modr1mI a.:ri::tII.LI-i musL be a co1neCrcial agriculturFe, utiliizing 

Ill rCi I.a'J ilt Ln, I- i 1,1!: in, produc tion Firom seed-time to Marke L , an1d 

sCl in.:, ;I :,lh-L lt ,i pAlL Of its S[rIIC_. It thus requires a Cir-

ClI latel-' c ad,_:L' ak Lo dUiver to fa rns all of the inputs of 

meitarizils, C11didL ai inIF rlnaLion thaL they need, and to move farm 

pro /lIct[Ct- .o II ,l i t>',LL'1 :11d SeilpOr'1L . 

A t :LrL-I Ils 1),en on tIhi.. at Comilla, but Lh, t, rocessL e!,,dv 

lneds to b)"teik Pr'yinc.-'ihd as rapid ly as increased production 

p)LS:;iii l iti ,1 il_' r vided by resea rc .. 

AtLtentilin LO L:-. 'I LiVi SL 

F'I I' ,l to ,s CrI .a..c ,I IllOde rn igCic ltul re must include incentives 

for the La|IPii', i;:Is i ca Iy, _Lisrequires public policy adjustments 

that insulre faverklc rel aLive pLices lor farm inputs and farm pro

ducts. At ti, s:IlVle LiHmi, ca|re mu.st be exercised that the incentives 

urovidcL (10 nt tncutrage those forms of mechanization that primarily 

save labor. 



Irrigation, Drainage and Flood Protection
 

An agricultural 
 strategy that seeks to increase agricultural
 

production and create a modern agriculture throughout East Pakistan
 

must recognize that full crop production depends on major planning
 

for the capital investments in irrigation that will be effective, 

both during the dry season and, for many parts of the Previfce,,
 

during rain-def icilnt periods of the wet season. ln teln v, 
 1. prr(,ip 

duction in summer wil zilso riquire improvcd MnatgCmnMt oFCI)I (,'d
 

waters. 
 Also, the coaistal emIMba1nkmenl!"(I: (r:.:C i ion (A t.id;l Floods
 

of sea water are important in clIfor Ls ,x, tLa in hi,th , i Id1 iI tI:

tensive areas of low-lving iands, pro\,idcd tlit t . , I(mlin
n m vt 'C 

companied by provisions for irri.,ti ion .-.,aber in dry st ndad ;Ol' 

control of exce .. ive ttr depthsj in slummL-(. 

These capital-intensive prog1a .s bliei .thi Ln en-LiidheP laced a 

eral stra tegy for agu'7i.Cn] tntLraldeyC Ioit:nLt ra the r than ein t:ie 

starting point. IncreasCd invI.s tLmuiits in fertilizt.rs, I t tproved cirops, 

credit and markeCting. [acil.itie',, for , MxampleIr-i.nt. uickl"ja krld 

grea ter retuirns in the short run, and in the Iong runilhel l ) to lisure, 

returns from the large capit-la linvestments. >loreoVwr , in tit' op inJol 

of the Panel many of the projects now being proposed nILeI'd more de

tailed study and evalation. The Panel notes , wi th con11cerl, LheI. lack 

of data adequate to a [ov, in objecti\ve eva lunation of the r'clatliv 

merits of specific projects, or (in many instances) the practical 

feasibility of some of the proposals. The deldlys and inadequacie" 

of planning relative to the Kush1tia init of the Can'~es-Kohadak Pro j.ct 

constitute a stern reminder of the need for e:.tcnsive st.is '111ad 

http:fertilizt.rs
http:gu'7i.Cn
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care [-iily checked p lanning before construction is initiated. 

TraLning of Agricultural Technicians 

The final component in creating a modern agriculture is the de

ye[opment of staff competence to perform the tasks involved in all of 

the other five components. Some of this training should take place 

in schools and colleges. Much of it could be more effectively accom

plishlud through on-Lth-joh and in-service training. East Pakistan has 

made a :po ,d beg inning on tLis componnt, but obviously its facilities 

must hc 'realy'improved in quality and greatly expanded. 
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TV. Comments and Rucomlndations 

(A) Research
 

The Panel recommends that increased 
 emphasis be placed inuncdiate ly 

on adaptive resLarch to insure access to the base needed for a constantly 

rising agricuItural production and effectiveo watur managenicnt programs. 

Crop Producti.on FcLcors and Trainin of SplcCi.'lists 

iJntless i.nv.stnints in irrigatCitoni ml rd aZi11%a cc lllpi'.V1 ]cdI)V 

a serious effort to devclop new, efficict croppintl,, HV'L.efl., C,,mmodiLy
 

by coimmodity, 
 therc is liLttl, hopc tilt: Fia> C PakistLaI WI I bt. ;h)Ic Lo
 

accelerate otlptl. '1iihSc.% Il lhc lI
mus,'5 _ dc%-1VojIt L tit: (,i) 

varieties that can L1ColvcI- Lcffic intLv S p1ant 


and favorab ILIc muiL , j ,t11 iu I i L Iint and itI-',. abli rho

h V(L: of i itrits 

-st cond i S I1 il i 

dulcts, (b) controls. to I 'ij l"Ld inJSe, .u 1: i S i)c-.L , (1) , ti f,.r
aLIIICWa tLC I.;U Li(' ki.1il0:i t t . ! ch !cutilt'll pl, lct -' 

n1
UC c.SS a 7rv . 1 l l011 lN (J 0 1011, i.C )rodu c tI iI V.'i L I nc C i c,.lI I Ii17.1'j t 

crop types, antd (d) t. ci1lni.qc, s lalld ) i nol,c rt,ptor pn rt'I 1)L',Ic L i , 

harves Lin ;ind o Cli.lOs to: e I t C t lt,-'cISLk I I O i: ; " :,Illd: rlil. 

Some tcciiuhl ,,.I (il.VC lipi.d I ,rIu1 It.ll l:li ," -ILSitl Lilt k.. 'id wilt 

bL' di rect l usI IJIn illE ;t PIk i stan, hit mucIII 0 1 Il C i S .I Cd , c 'S 

pcti !\'LicL: )i 0 1- ica I CO:Mpu n tts d a..tLI" i.'A proa3t I l anti r . t. 

cedures,L2 wicavc.. I l Lto bcopcV l iiI ];L:,C P i tan. ' li I> iii' aI 

Lern.i Live, and tue c.%i S t eU o'11fCa aIt ,,L' s, sIiitinl-s I c r1p ) p)1oduc

tion, specifically tailored to EaSL Palk stan cOnt itions , is N 

reIquis.ite to accCleraLing ci ther agninIura I or ,4L'nural economic dU-

VC I(npLen'l t 

http:ci1lni.qc
http:Producti.on


Rice. East Pakistan i.s ustabtishing a semi-autonomous provincial 

rice research and training cUter, wilih soni. assistance from the Inter

national i.cec Rusuarch InstLLut (l IR) 'Ind Ford Foundation. This 

is a major and hop fi)I iv jlpmrlet . 'insLti Litu should be assisteddwI '1liu 

in its efforts to dc\,wlop a 1i rsL-ratLu, interdisciplinary research 

team of Pakistan i.sciclticuistis n the I RI model., and a technical pro

grain sharply f.ocu Ld and uLd tc, East Ptikistan s most urgent rice 

production and rC atLcd p rob l-tS. Al CSsecnti a part of this program is 

tile traiing of hitud rcds of EasIt Pakistanis as rice production special

ists who know f Lrst-hand hok: to adChi.LeV hill ter yieilds on farms, who can 

diagnose farm producLion probitus , and .ho can either prescribe remudies 

directLy or turn to r;c a rch spi c a 1.i s t s for helpL. Unique cond itions 

within East %.i.11 ui.i ,a t Onu probP;istan I spc atL:nti.on. extensive 

lem i.s Lt: potun ia f.or incre:t :-;jan. ri-ce production tinder fluctuating 

flood conditions with .at" dat.p-Lbs oi up Lo .4 or more feet, 

Thu Rice l)epar tntL of LiLk .nis try of Agr icuI.ture of Thailand is 

working wi.th ne, stl-a ihn (of' lu'.Ce deri.ited fron intrOduc i ng dwar fing 

genes into Thai duip-va , r ri.ce vairtics. Thesu appear highly prom

ising, and hvi pI)tent:tIial. for tnabIing greatly increased yieldsW Lii: 

on East Pakistan's iLOOdid taLns 7fe'eS should be studied and improved 

under East Pakistan condit ions . Resit].Ls wi t new varieties adapted to 

variable water deptIhs ILd so assessed cost benefitss't I al be. against and 

from various flood abaLeiunt schemes. 

The Panel fears that the e'xtunsive accUptance of IR-8 rice for the 

winter season and IR-20 for thue summer may involve extensive risks from 

disease or other disaster that could shake farmer confidence in the 

http:Resit].Ls
http:atL:nti.on
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agricultural program. Intensive tustin; and research with these and 

other varieties and a breeding program to devulon adapted strains is 

the only answer to this hazardous situation. 

The Panel recommends that research and training prorgrams Uti lizing 

interdisciplinary teams of Pakistani sc tjnti-sts be de Iuloped for other 

important crops in a manner . IilaF L itit ued by th, ic Ot-
[;,,aarch 

Institute. Some of th , crops "r ntl i, m4.... :,oh LtyUt:in & C Ilu r: 

Jute. With an nmu"t! ; 'i*.v i . . fiLt' A Ilfn, ,dAiion

ally low v L. ,nd !Q,'OtS ,'t dUciUK , L , Lt, an,. CCf LL4., prac

tices, jute is in .Id ,1 I . u,r.! lt85 't :OfF..r.. a: cadru.: o1 ski! led 

technicians and .pvtc i-eI s.s Mar ked &I.riplV1\VclMlt in this crop would 

benefit the uconomV o! thlit Pro.i'Cc and p,rovi,.de needed incrt ased fo re ign 

exchangc. 

Hi.gh ProLt i.e1 Sted ,1'0PS. VIAt and .ram th. principaljL arc 

protein-rich foods( for th, Prov:ince. 'AhL y.eld., I low,art avv'raI.;n 

less than 7)() pu. d<- p,' ;lac . Le t L n . 'L.V s au about: YI) , I 

acres JVIt the 


lony hiisuory o: L~LnL 


pu1 ,,r, [n IVa ..' Of t .uir ,=LP2i. - 0 in national di.Lt 

and lh 01na ion and i 'iL,. d., these and o ther 

.egune std cr tps ihoul.d he 5Eudi fto rt'nvr~uticj11y sa d .mproVemunLIl 

and shotld he prominuny t:v taLurud in , Fnntnl < asri tt IiUlutL
 

and food policy. Crops such a; soy.bnta. m'.' have ptu ial value for 

the area, and should he in, uSLi aatd. 1 'duCLion of Ii.ih l,.,sin 

cerea Is and other improvt.'-te o in t hLi Lotu in qua I,i LV OVf tod crops 

could also be important in Mot! n;. pn:.:rot in ,a LarP1 .ll 

Oilseeds. t'h annuall] aLe.a of sc crops i.s onQ\'harv\'v sted thuie 

slightly less than that oL ptl ses. The princ ~paL, crops grown aru 

http:p,rovi,.de
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rape, mustard, sesamum, linseed and groundnuts. Groundnuts acreage 

ashas increased most in recent years. These and such other crops 

soybeans should be improved through selection, breeding and improved 

production practices. Coconuts grow extensively and are under

utilized. Improvements are needed in their production, handling and 

processing. More edible oil and oil products are needed, but research 

to provide higher yielding strains of crops and improved production 

practices must provide a sound base for an effective program. 

Wheat and Other Cereal Grains. Short, stiff-strawed "Nexi-Pak" 

wheats are reportedly doing well in the winter months in the northern 

irrigated areas, The yields are good, and water requi]emunts are much 

lower than for rice. This crop seems to merit grrcater production. 

Sorghums, millets, maize, barley and other scud ,grain crops arc important 

in India and other nearby countries, and might play an important role 

in East Pakistan. Such crops should have extensive evaluation. 

Potatoes. Potato plantings incruase:d from 400,000 to 710,000 tons 

between 1964-65 and 1968-69. According to the 1969-70 economic survey, 

increasen are attributed to the establishment of a number of cold storage 

plants and to the production, procurement and distribution programs of 

the Agricultural DevelopmenL Program, which is headquartered in Mcxico, 

has provided a specialist to work with the Pakistani group. Because of 

their potentially high food value per acre and general acceptance as a 

food, potatoes justify more study and education as a basis for increased 

food production. 

Miscellaneous Crops. Other crops that are important to the people 

of the Province and in need of research and training programs include 



tea, 	sugar cane, tobacco, vegetables and fruits. Improvements in the 

yield and quality of these crops would help both the people and the 

general economy.
 

Assessing Available Farm Technology
 

It is important to assess the farm technology now available for
 

promoting agricultural growth in different parts of the Province. Such
 

an assessment would:
 

I. Identify the parts of the Province that have an immediate 

potential for agricultural h based on farm technolo

gies now available. 

2. 	Define specific cultural practices. that siould be recommended 

in each loca1lity that has an 1rH LCi mme:diate th poten tial. 

3. Provide vital information on opti-mum combinations of produc

tion fac tor.s (crop vai tius , r and rat(,sic 1- L i.r t:yp(s 

irriga1tion needs, pcst controlt practic:S) under the varied 

conditions of thc Province. 

4. 	 Help identify the factors that prcLidC for the time buing 

the possibility of quick agriculI tura 1. -,,rowth, thana by thana. 

It is recommended that the way to dchieve this assessment of avail

able farm technology is to set up as quickly as possible a large number 

of what might be called "local verification trials," in which differcnt 

varieties of crops (including those presently grown and possible intro.

ductions) are tested against each other with different levels of fer

tilization and other appropriate variations in cultural practices with 

respect to each variety being tested, Each of these sets of local 

verification trials could be conducted on an area of one to two acres. 
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If some of the agriculture of a thana is to be irrigated while other 

parts are not, then the trials should include irrigated and non

irrigatud conditions. 

The purpose o Lhusu trials is research; it is not "demonstratio-n.' 

The purpose is to tst different farm technologies against each other; 

it is not to d'n si.'L'ctr to ciiltivator s only the most productive coin

binat ion of Ptraiccw. Tlhc gin.ral objuctive is to study the inter

actions bi t'tn piroduCtion iac to rs underi representative conditions. 

Demonstrations of Chiu' most pro fitable combination of farm tochnologies 

are an extinsi oi tcuhi quc that may b used subsequuntly. 

Sucii trial .s ,ir not Li.chnLquus to b. usucd for only a year or two, 

'They must Qemi~iindc for a considurabli, period of time, si.ncu., if 

other ,Lu po a .Lii Litoits I be i flu t kiinn , particularly in adaptive 

re.sea rch and in Lii tnsi.on of irrig ation facilities, the farm tuch

nologics .i l[ Iiavc to b continually upda tcd by results from now sets 

of trial s. 

Local vvrin aLion trials are like test borings. They can define 

current pssi bilitics and indicate: (L) what farm practices should be 

ru~comnucndii L.c.Ally, (2) what kinds oil adaptive research may be needed, 

and (3) Kiirt in thu Province it would be worthwhile to expand irri

gation and/or drainage facilities. 

Fatm Mechan i zi Li on 

lacliner\' for labor-intensive small farms has received inadequate 

attention. Thu rapid developments in Japan and the equipment being 

used in Taiwan, Thailand and other countries may be adaptable to East 

Pakistan. In dveloping agriculture human drudgery and people's 
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aspirations for fuller lives must be rel.ated to the availability and 

use of equipment to relieve arduous tasks. The University of MIymen

singh and commodity research institutes should assign high priority 

to the design and testing of simple, effective equipment. 

Power equipment versus animal power is a continuing problem in 

developing countries. Often farmers mvc faster than program planners 

and administrators in adopting power ,qii ipment. The trade-offs in

herent in animal feed for meat ." da, .An uion as com.pared with 

using them for draft animals should b, onti nuillv studied. Adoption 

of new crop technology with marked incr::eases in. yie lds can quickly 

alter established relationships. Snal.l tiCrushurs and dryers may have 

a special place in reducing waste and :-hortenini, intervals between 

crops. Such studies should be carried out by farm mechanization re

search groups and by economists. 

Fisheries and Livestock 

Because of the country's extcunsiV area of fresh ilari waters, 

the potential for fish production is significant to the diet of the 

people and the economy of the country. "w.:ar technologies in managing 

water for high fish production throu;h u- of fertilizers and other 

practices have not been used e:tensive lv in the Province. Additi.onally, 

aerial application of insecticides without proper precautions against 

contamination of waters and the infLum:: o industrial pot lutants are 

reported to have caused damage to fish. ThL industry needs intensivu 

research, training and ux::.tunsion suppoAr t. Undoubtedly the approximately 

700,000 tons of current fish production could be increased several fold. 
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The large livestock population has received little research 

attention as to nutrition, health, breeding, or alternative uses. 

A livestock research and training program is urgently needed. Part 

of this can be carried out in association with the University of Mymen

singh, but one or more special research and training institutes charged 

with examining livs tock problems in all parts of the Province and 

carryingL out studies on cattle, buftalos , goats, chickens and ducks 

appear:s necessary to mount the extensive prugram so urgently needed. 

As with crtop in:;ti. tutOs, an integral t:r;,icing component is highly 

desirabie to tr.,in:: etnsion workcrs and others who can help to up

grade the entire livestock enterprisc. 

Economics and Socia. Scicnce 

Although noLt s, eifivdly identii.&ed in the World Bank Reports, 

intens.i ,e and c.ntinuin studies by w.. I -qualIfied specialists in econ

,
omics and social :sei.nec e si cm es:-ntien "n a background for public 

policy dechiions and 'rram 1 lannin,. Wcmino.' the activities needed 

arc thL c,.ItLL ion, aiy., i.s and projection of demographic data and 

trunds. IS uocclee.n and crucial, ia ciV data on the internal 

,conom-, oi Lie Province and in rcatiun te international trends, should 

be undt,tili n b: a m i-independent ... i. Also in need of measuring 

and as .Sein,, r iLe full implicat.n:. W dumographic data, social 

changes, trends in popular interest: anl atttituds, and the political 

implications of events and Oblic policy alternatives. These are 

appropriAtt areas of investigation for Pakistani specialists. The 

stresses in a country that is in transiuion continually threaten 

political stability. An informed and Lusponsive government should be 
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able to adjust to change. Research is the avenue to the requested
 

informa t ion. 

Proposed Research 

During the next three years the World Bank proposes to spend
 

$308.5 million with an additional $210.5 million in local currency 

for fertilizers, plant protection, new seeds, and related material. 

expec ted to increase agricultural production. Compared with this is 

a projected World Bank investment of $I0 mil.1lion in agricultural re

search and $8.4 million in special studies. Total local currency for 

these two items arc projected at $2 mill ion and $5 mi 1 Lion, Even 

though the need for massive agricul.tural improvement has bcen reco.g

nized for years, the detailed adaptive agricul.turaI and hydrological 

research to support the program has not been done and is not adLq'iate ly 

provided for In present plans. This som5 to bc an area for ,,hich no 

one accept.S lde!quate re.'ponsibil.ty. Th,. Pane hopes that tLhes. d,

ficiuncies -,il1 be recogilized and rectified. As the primary invtt

ment agencies, the World Bank and the U.S. AID have an opportunitv 

to provide foresight and leadership in supporting adequate resca cch in 

advance of project development. 

(13) Wter Control & Management 

Pauel. members and spec ialists reporting to the Panel have raised 

many questions concerning the adequacy of information for decicting 

objectively among water development alternatives relative to irri.gation 

and flood protection projects. The quantity of water available for 

tubewell pumping has not been adequately assessed. There is also an 

http:re.'ponsibil.ty
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informed concern that the relationships between surface waters used for
 

low-lift pumps and underground waters supplying tubewells have not been
 

determined, and that:etensive tubewelI development may seriously re

duce surface supplies. Predictable duplications or conflicts between
 

proposed diversion projects and between diversion projects and pumping 

operatons from rivers and from tubew.!iq 1bLnd be avoided. 

The genwral impacts of one project proposal on another have re

ceived inadcquatze attentioLn. Planniup for water management and for 

agricultural dvclopr'-nt should be approached as a Province-wide 

strategy with numerous alternatives for the attainment of goals. This
 

broad integrated approach is generally lacking.
 

Many e::isting and expected water-rvlated problems and controver

sies cannot be resolved until further information is available on the
 

underground storage capacity, rates of ruchrge, rates of water trans

mission througlh substrata aquifers and potential for land subsidence
 

for the diffErunt physiographic areas of the Province.
 

Since East Pakistan is at the lower reaches of several rivers,
 

and the countries controlling the uppet watersheds have plans for di

verting many of these waters, the impact of these proposed diversions
 

should be fully assessed before large investments are made in barrages
 

and canal systems in East Pakistan. Int:ernational agreements may be
 

possible and should be investigated, Other questions concern the sta

bility of river channels and the possible effects that any shift in
 

the locations of rivers could have on proposed pumping stations and
 

barrage installations,
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Tie coastal embankment encl.osures apparently incorporate many ,n

knowns, and are in need of further inves5ti gat:ion. Will pumpinlg o)f 

surface or ground waters in the southwest increase saline, warter in

trusion? Some polders were apparently designed without alduquahe
 

attention to topograpihy, and irriga tion was introduced as an aftur

thought. The possibility of land subhdcnc fol.lowing ,round water
 

withdrawal may thrcaLen successful pold r o pu:racLion. Thu tu L L5cc of
 

embank n Lison tLhu movment of7 countL 
 ",V oaLi can compliica.taLu the tr;ins

porting of harvcLtid c ru, . 'fyphoon. p"A.-:r L i 1.1 another hazard, not 

only in ternI: oi damn, ;i., a..L. , il"L i o by cnrL .rappin su a
 

waters 
in poldurs, with risulti.ng damage: 
co crops :ind sui:h,, WNWsuI-,
 

from the two recent Ltyphoon-inducud 
inn idaLions oif land with c:.:tins ive
 

overtopping olf umbankmnts and 
probabWtprlungd eLentLi of ose 5e 

water within po dwrA shouuId h: stud it,.d in relation ofL di .ipLning and 

operating additionl,cLas I tambanhxm pr'o. cLs. 

River .l ankinilt. thc Mloa .and itI I ',5 E .se to Mhkh r flood pro

tection projects involvc man " uchC iLc, 1 i t,,ions. ThC totaIl iclixie Ls 

of all projects ,ien opcrati, :in full ,.5 noL been ful.lv ,s...:,d, 

The management of the heavy sediment-I- ad i. ano her LFoublIL S,C:, 

question. One specialist reporLtd tlhat iis anaivsis ind idtd the 

sediments move out tu great depths in Lh. Bay ol Bvn.dl so L i ropertly 

stabilized river iumb.in klmnts would nuo ricsult in sLrcam-b.d agrcgatfon. 

*Dr. Daryl B. Simons of Colorado State University, Consultant to the 
International Bank for Reconstruction and l)eve iopmen t. 

http:risulti.ng
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The many uuestions raised concerning the practical feasibility of 

and benefits from :pensive irrigation dvelopment, particularly those 

involving barrages, large pumping installations, and special canals 

require intensive study. So also do the capital-intensive flood control 

proposals. Adequate planning and evalitation of such schemes depend on 

a camplete analysis otf the hyd ro logy the entire Province, with the 

total impact of all projects as we[L as tnh- Costs ano benefits of indi

vidual ind tota i projects being considL red. Most of such analyses can 

be undertaken within each of the four reg.ions of the Province. 

Beflore the required studies can be 1dVa'ntIageOIISly activated, all 

available hydrologic data must be assmbl ed at a central location and 

sVs temaLicaly evaluated and a retrieval sy ;c,,m established ,so that 

information pertaining to particula: resourcCs and projects can be 

convLen i.ently asSmble.,d and ornani.zed 

A rel.a ted concern of the Panel i.-tit.! present practice of having 

most studies of capitaIl-intensive devel.opment projects done by inter

national consultants or engineering fim.r:, instead of utilizing capa

bilities of Pakistani nationals or us in project activities as train

il,g veihi.c.Cs for them. Even though spcCi a] competencics must continue 

to be imported, such situations shIouId ht. viewed as opportnilities for 

trai-ning ind(i.genous specialists. 

The 	 lot lowing data col lection and research needs deserve atten

tion: 

1. 	 Analysis and appraisal of data obtained from the net of 

climatological stations within East Pakistan as well as 

within the drainage basin oi. tl', Gmgus-Bralinaputra 

http:veihi.c.Cs
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shot,!d be done to provide greater detail than is
 

afforded in the Master Plan.
 

2. 	A thorough appraisal and analys,,jis of hydrologic
 

records (river stage, watur discharge, sediment 

discharge and quality of water) voLIected at 

various stat ons throughouL ML. Pki stan are 

needed. 

3. 	Climatolog ical and hydroluo;ical data programs 

shuLud he e:-:aminud in accord U',iLII tc principles 

of network d esign a outlined by thii WMlO/ iIlD
 

report No, 12, (-nujva 1(9.
 

4. 	Aerial photog;rap)hs, cmIlt, U n,.vcrl s in theWI.vt 


past , should be ass.imb lud and ,id avai lab i fio study. 

These phoLo;ralin:; :;hould Io iit Ii;:O.d Lo . t..riicL pco

morphic , gin I oi.,Ic , :lt 11,andland ac maps and LOye g i 

trace changes in river buds, in p),patI I on shilts , and 

in cropping patterns. 

5. 	The subsurface conditions of Es L Pakistan a re poorly 

known, but zones of1weakncss ut. fracLturs, etc.),(i Is, 

ra tes of difftrent subside nct ciL ILlSand [cat iontL d e 

of major 1iLhologi.ca I rivliL> ., important in'cicc iL ilO] 

planning future ,nginucring projcts. Borming; have 

been quite numerous, but thi, Wni a c scattercd. Col.

leeting and correlating daL: on pisL and futture borings 

would provide important basic i.nformation on these 

http:iLhologi.ca


probiums. Supplemental seismic or other studies may 

also be needed. 

6. 	 Conditions in the river mouths of the Ganges-Meghna 

system are poorly known. Water removals upstream 

from these rivers could facilitate an increased salt 

wedgie pClnti'at iol. Ex.tenslye knowledge of the river 

11outh areaa coUld b used to IleIp avoid serious re

ductions in irrigaLion .atcr qua I.ilv. 

7. 	 River and transpourion facilities are11ivi;ation 

poor ly dcvulopud, vet the. rive,,r maze that criss-crosses 

the country is its most importat communication net

work. A studv of Lhis isstimncded effecs before 

tive p [ i 1ngnd dew lanment c-1n Safely be imple:1nn 

mented for it:, iiiroVLmt:nlL. 

(C) 	 Gcnlr 1 

The Bank haI: proposed a three-eLar comprehensive study in East 

Pakistan. The, Pne1( a'rees on the neL ,l tor the comprehensive study, 

biut Ls COl1Cen.L'1ltd hit Lth u rgenc' impl I d by a short-term exerc ise 

will lead aJ -nk stpudy wtIhi building the Pakistani comto l',y i 

peutenc. to (1k, hii ,Vf t~ i oVter l a lu . [111t Panel hc I i2VLs LiIs 

effolrt ;houl.d (I, li:Wi l" ., crhiip PakistaniLlii Hi of personnel, 

uti lizing and dev, Jo I , PakIstani ,,r-.iii.aLiOnIs and in.,tLi titions to 

tie maxinum c:LenL p0>-ib I, rtcogni: ing that e:.:teLrnaI assistance is 

essenLtia I . I'lnc iLLi.onaI a r ran ,jo,. in ts should assure that the 

output is o 1mm. di:a t practicaL U.SUCUL[no SS to Pakistan and that a 

continuing program ,ii bc stsain.d undoer Pakist-ani agencies. 



Terms of reference for proposed programs should be thoroughly
 

reviewed and should include assessment of the risks involved in the 

several planning alternatives, including geophysical hazards, floods,
 

typhoons, river regimen and scdimcnm [mba lance. Also needed are a
 

basic data plan with feedback of the rcsults, an on-site research or
 

verific ation prcogra.m and i-urtlier tLiI S on meuLhodS of watuJ r pl.anning. 

Hltmain labor i.s L& LM sL i mportaii r-ouSc, avai! dL in East 

Pakistan. It is -anical':l rcogn i ;-d L.,L human labor 111- bithecOnp I .

mented by physical! cap;La I i.. its prod=,cLi'.,i.tv i.; to be ra Lcd. What 

is not so gun'call. ix cogni1::d is LhdLt incru: asi n:. eployI cnLm eo f luman 

labor necessariLy invo vcs steps for incredsina tLif incmps ol such 

labor. In W C nc)ltu:':L of a, to'.,'-ilncm ' cun L" i ncc's:asci :nclcits wi. I. 

be spient priinlari"lv an foiod, Q,s.tqtuuinLY, i Viceasin.y '.lp I Vl elicnt r'e

quires not only N Capital coipIu'siltcnt'L CL,l .' a consrin r goods complI.u

ment, particulitarl .i tL pie In aki.tancispLct Eod. lEst jood plro

duction is still i nccM00.n:.zruLatiVi'. z , 1 , and Lhu , tSicrt is not 

the basis fo a rapid incrLaIdS; in cli) ICciil'st. blccaulsuiLi' xii:s cLcd ru.

ward is an incrt.iv's in food. In L1hL ionu,,r ruin, agricil tural dcv\, oil,

ment programs, ncluidin. irr'ig:ation, ,..varieties, and so on, should 

result in substantial increase in th. avriiiabilitv of foi.od. Dvc' lop

ment programs should nc L, ihLU.,vcr, waiC for: that" eventuality ollre 

proceeding with mpovmcnt-increasing programs. It is p 'cci;scly hCli.s 

situation which lends ur ,e'ncy to striking a halance between thLi.capi.tal 

inputs which arc usually provided by aid-giving nations and the consumer 

goods, particularly food, which are necessary to expanding Cmployment. 

http:prod=,cLi'.,i.tv
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Difficult problems arise in providing the food input. There is a 

tendent food-aid providing nations, particularly the United States, 

to put aid on a dollar repay3nent basis. If food aid is used for 

long-term capital investments such as flood control and major irriga

tion projects, it will be difficult to develop the flow of income 

necessarv in the slort-run to commence repayment. TherC is, thUrefore, 

, strunt; a r.,ll uL fl: fiod a Id h j.n: 'aid" and not "lod Lending." 

A ;ccond probI lm a'irs froim Lilt lii Cl) andi 1 .lL iOtsI !;b. LBW East 

West Pak tan. WcZ;L ll;iiSLan r.li.,ht conc. 'valbl lhaik, ; ofICi Cod 

wh iJ c ull Ij h :KprLL'tO. Loi 'ast PaL iCk ,iito C h\LCC'' 'L a,i1)fl.S 1s 

for 1110 r1n n I pvidin L ill :i.st Pa ikjstLan. A nu bLr-' -" of 

difficult prub[Lms v."ith r.;pI.c t) L O ,II I sal ;nd( i d twLinC0 It h 

the cas t and %,.St W.., a1 st in t "s. lCt. In a;ddLion, LlICur is 

tlL dilffiCIlIt WOMlM)E 14 i .Stat..I r.' l \.II ChILi.!i J ,,LLauc. tlaLiuns 

r
mil.: i.t d iI I iCii t L 111k'. 1h:It1Jl. J' i I !rom: .':-,puI.t1 PI.ikiLstani I S iest 

H I foCd did i: L, b( l'iC. tL 'd ill i La: i. tan. 

It ShU Id bC kl'pt C '<il'!', illmind -ila il n,jur cpiLal i:nve t

l1mte.nt is llu i.11 t Fl> La a ..'Ithiiot. i n Tastill-' IIOUd pr~du ction or 

food aid illLhe ":hot rln, theln, at .ait :LI i nvea Lmnt iis likely to 

be. cap i;ll i L anod Lk create rcL-IL ivLI.H: I tt . employment. Thisu vn'.;iXL 

0un1V iWi!1 1ut . \ -I A I l.; Liv, lv iin, . c :i,i m u I C V_1 IM1tnpt Iut 

wi I a MO :t CL inIy r sIl It i1 a ( i :LF i It I o i L11C01,UCf i f its 

go il \,L'eV litt IC' to WliC1c Ia L 1v.:Jy loIw.evr incoC: clIass. 

http:l1mte.nt
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(0) Education and Training Programs and Organ
izational )evelopment, Thlana Irrigation 
Programs and Rlatd Act ViLiLc 

In many instance.; inLernational tm:,canical assistance has been em

ployed for the engineering design and construction of irrigation pro

jects costing several hundred dollars per acre, with little attention 

being n to h impro\Clment o:0.1,.imlttral producti.on or irrigation 

practiccs. As a rusu,lt, tradiltLuna ,:'imiLivu agricultural mthods 

have been ap-: i i:pouwcd on xp.n;iV pr.z .. thnt w'..ul.d rutNi ., 

mLtitifold incrases in crop \'i. J ,' .'Y \'!U i rasonabLc rLturns onitl 


the inVestnetnC. With nurncrous such I a icu, in mind, the Paln ul.irge S 

incruas ing omphasis on organ iz ing, MroL Va ti nu and training fa rme rs, 

technicians, admiLnistraLors, and the '..'I. Irange o1 arti sans essential. 

for a successul productive agricutu1 . 

Promising starts have bun made in tihe above dircction in East 

Pakistan and thes, should be sCrengthcn,d, coordinatcd and c:-:panded. 

Among th cudeivorS tha t Iave hiad SU n oA andC: i-ia lu notivating 

small farm operators is c0. , CaLi ,. i.iiLIa Lcd by thLethe s".-., C m .

Pakistan Acadumv for Riral D've.opma:; t (RPAl) wor nq tir. Lgli L-it, 

Kotuati fThana Cuntra I Coopurativc Assiac I ion in the CoIil.la l)i sLI ct. 

The succcs.S of this trial enterprisc i- ,vloling La.risc r coopurat-iv. 

groups (ho have subscqcnt].y worked tLioth.r in sUctiring and otperating 

low-lift pumps) and in training persoiiuL at the ,vaCious tlev.Is, ha s 

been widely referred to as a model ol arass roots. cvcltpmnt. Thi.s 

approach has been further expanded under tih Thana Irri.gation Pro

gram (TIP).
 

http:producti.on
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TIl TIP organ i z ing and train ing progLram is still in the develop

menit stLage s. 'lhere sems to 1w a .enuiinoo effort to improve the quality 

of training ind the response of traincS- appears satisfactory. Plans 

call for expanding the program to work with various development pro-

JCCtS i.luCIding tubewell instaL[ations, lumping or diversion projects, 

and 1-10,1d control schemeLs. The PanelI recommends increased emphasis on 

Lhis Ippro;ch and the related Rural Works Program, in close associati.on 

Wi th a1 eve r - improving extension train in., efort. It is further urged 

L'l'Ort ihe thL'titt eVLtV hC iade to s inli taut I. ,tr'aIliZe larmers to 

mn ageV$'tilt' pl'o:.'tri1ll ;nlld withouLt proyidinI l'-ik:u ' LdCdiiClti0naII SLrViCes 

to insuVtl LIlat L tccLcd ifle r-S a ift. i:d about practices that can 

L moIst tICliaipro ti c' . po it from t l1 '.. b. i ng, induced. 

lriii [n i ,pec i;i 1 5 ,'LId ionl011,, S~ st5 Lxt:-hi 4.0 1::,t 

If tL -,,ltI of irriated alsrIlicit t [iit r idt increasted crop prioduc

li on arct' Lo bt :t~a i nd, therFe w ilI. ,v to )(- a large increase in 

nlumnbetr lJ cl-trl"/iat med .j.11i. ts and11is L'.V., iin workers. 

Ont, inuc di.ct, oportunit',' t.) aciOiC\', Lilis e-nd is the implementa

tlioll of I tl't aig rog :it.2 1ati owith commodityi llram re-

Searcil actiViti-S and Local vt.rifiiil' i : ja Is, Trainees might vary 

in th p revitls from ia,2, Lceg gr eduir L:lain ing ha vin -CO a iZcu ltura1 

ca tionl t , ing co Iloge 'graduates. PairtLicipaLion in the field research 

act i.v i tit,.s sho id bt an hintcgra part of Chu training and would provide 

an intonsi\,c practical I.ackground for diagnosing field problems and 

prc;crib Ing practices to improve crop growth. Patterning the training 

colponnlts of othe(r research institutes afLter IRI practices, as is 

apparently being done at: the Rice Research Instititue, is recommended. 

http:associati.on


-46-

Training at College and University Levels
 

Conditions in Ea:;t Pakistan arc so difficult and variaLle that a 

strong advanced educational program i. , es,.ential, with emphasis on 

such topics as crop breeding, production principles and practices, 

soil management, principles of pesi: control, and broadly based engin

eering sciences that stress hydrology, wa't: management, farm machinery 

and tillage; and irrigation and drainagu.. ()n of thU most important 

investments that can be made is in thu CUr thur development and .<tren-th

ening of such institutions as the AgrcI:cIILtrC[,I Un ive rs ity at y.melTnsilngh. 

Training in water and land dovelo)mcnt programs and in thu engin

eering aspects of flood control, irr cation and drainageu, and project 

design neud special attenti on. It i r, cc mcndcd, the re fore, that 

such a program be developed at one ! tlt Univrsities such as >ylen

singh, or that a ncw water managemen-Lt i,.itLu to be established for 

the training of these pe rsonnul. Sich -ininstitute might be associated 

with a universiLv ori. ntL.d Loward a .:r L :u , or be a filiated with 

one having strong programs in civiL aind m.chani.cal engineering. In 

the latter instancu, prucautions Ul, taken see studentsshoI, bL to that 

have a strong agricultural oriL-.tati.,. 

There is also need for h iCh- leve Ieducational progr,,is to train 

leaders for research and ex tcnsion in livc.stock health, fouding and
 

management. The potentials of da."ir, 111i1pol try products to imprOve 

the quality of the national d i-Lt Tmake t- ,h.mI '.or thly of incrca.'Sd slpp)or t 

through research and related <on i} . IdcatMro'ramsof aduch the 

vanced training programn can prbabl., b, de\,loped at the. UniwrsitV of 

Mymensing4. Applied technical traIjin::,it many levels can be provided 
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in association with resealrc inslitutes as )rcviously recommended. 

At this level, also, representative tarmrs can be trained in the
 

management of productLion units of chickens, ducks, dairy cows and
 

other livestock. 

(E) 	 ,'acillLics and A.rviCLs for 

an Improvcd Agr iculture 

)
In order for tLhe ",ren riuv ,lueii n' Lo s;ucced in East Pakistan, 

farmers ntis hLivC readily accs.,ibit ,, st:alic, and increased supplies 

of many goods and se'rvicCs. In par tiicular, frtilize-rs, insecticides,
 

hlrbici.des, new seeds, necessary tool's, o il and fue and other ma

te rals ne.. dhd for effectivu farm op' .LUi on should be available at 

the local Ievel.
 

Th:re must al so he sou-:ir..d :,'L; -,or lFarn products at fair 

prices. This calls for improved t rri.',t:aLi il and communication 

S temis and may U,.'qulir improved ," t: .a. n I ro ,ss.ng facilit i.es 

and government action to stabikinc P7ItC,,. 

Somi: 	. CfOrL has been made to pi-oV\ide credit to small farmers at 

less than tisurio ns rates. N .v.du:d ceL muist hi supplied in greater 

amnounts. (ov'r.lntlel parti cipation socems .,ssLntia[ to insti 170 that 

neCe s:arv f Iminciala 	 a p *..1 a L lertso 	rL'nce ;c:X'' & r'as nlon) interest 

rates. P: svnt attempts to atUraCt lo:il wiionyv into tLh credit pool 

is CODMiitLd', those inyoIved arc encOit'iiv. ld to uxpand their efforts. 

These scrviccs will requi he :vlopmunt of market centers rv dLhe 


strategicilly locatcd so that a I arsvr' can reach a center without 

excessive e ff7ort. Improved roads and communication facilities are 

important adjuncts to market centers and price stabilization, and 

to making al. pb lic services available to more citizens. 
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(F) 	Investments in Water Development
 
and Management Facilities
 

There is broad support among Panel members for the provisions in
 

"Proposals for an Action Program" and for the types of investments pro

posed by the International Bank for Reconstruction and Finance., The 

Panel, however, places the "Research" and "Rural Devel opment" com

ponents in first priority. This emphasis is based on their con ;idrcd 

opinion that a greater infusion of international assistance into thsc;c 

activities is both appropriate and necessary to insure succe.ss of the 

planned strategy for agricultural development. The Panel is al.;-( (if 

the opinion that these activities are essential. to both the "Short-nm'", 

Quick-impact Programs" and the "Long-range Programs." 

The planned substantial investmunts i-n feCrt i1izLrs, planlt pro

tection, and production and distribut ion of new s ,ds, and s Lra.,. 

facilities are sound only if preceded, or at Jleast accompanied by, 

vigorous research and practical educationaL activi.ties. 

In ranking the capital investment proposa:; , the Panl. are,'cs 

that first priority should be assigned to financing incruased numbers 

of low-lift pumps to service favorable situations that hav sui tabI. 

soil and cropl)ing conditions. Priorities in pump ins tal, Iti.ons slioi ld 

go to organized farmer groups that are committed to fu Ifi t[lng reciired 

obligations and are prepared to undertake new agricultural, technologi.s 

under skilled supervision. Means shot, Id be sought for encouraging 

priva te investment in tubeweLIs and low-lift )IHIps. 

Tubewell installations should be expanded, but with more restraints 

than for the low-lift pump program. Ways should be sought to reduce 

http:succe.ss
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the cost of tubewells. Pumping of tubewells should be accompanied 

by studies of Likely rates of rzound water depletion and recharge, 

and of such possiblhc adverse consejuencev as land subsidence, salt 

in the surface waters supplying lowwater intru ion and reductions 

lift pumps. Consideration should be given to drilling wells with
 

local labor an is being done in West Pakistan and in KotuaLi Thana of
 

Comilla D istrict in East Pakistan. Tubewells and low-lift pumps 

should h. a pp'roved onlV wh'en integrated and improved production prac

t ircs (such as aru included in the Thana Irrigation Program) are com

plied with.
 

The Pane l lacks the specific local background, e:.:perierce and in

formati on to justiiy a;signi ng priorities among the propo-ed irrigation
 

flood control projects or judging at what point infermatLion, planand 

ning and d,-;i.',nart a d qtlaLt'. The Pantel IAIso real1 iZe, that t:he time 

iK critics l if disaster is to he .vurted. Hlowev:r, becauseschedulI 


m oh-u'rvations made and qttsLions raisted in thin report
 

about the practical and technicai ah pL-S of1 many of these schemes,
 

P'anel suiige.s ts that everv effort b made to obtain the information
 

ol 1lie IliieFiU 

tih 

needed for sound planning prior to construction. 

The Pant I notes that the Chandpur 1 ood protection and irriga tion 

pro ject has been funded for construction under a revised plan. This 

conplrtoject is to serve as a test for the many technical questions 

cerning joint operation of an embankmnt-flood control and an irriga-

Lion dtevelopment .cheme. The Panel believes that implementation of a 

comprehensive TIP or similar organiz ation-education program at the 

locail level throughout the project area, with general adoption of 
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"package practices" and the attainment of 
rapid increases in crop
 

yields are critically important to a valid test. The development of 

this project should also include the construction of roads and the
 

establishment of market centers with 
adequate supplies for servicing 

the development furm technology. Credit and good markets for produce 

should also he provided. This total development of a project area 

has apparently not been successfully accomplished in East Pakistan. 

'rhis seems, therefore, to be a crucial and excellent area for testing 

a complete strategy for project development. Probably only when such 

a model has been develupd and observed in action can a development
 

strategy be confidunt-ly planned for other 
 areas. 

The possible political ha,ards in du[a':ing f]ood control and 

irrigation projects are important. HowLVL'r, large investmnuts are 

still needed to make recently constructevd )rojvcts fullv operable in 

the comprelhensiye way recommended for the Chnndpur Project. The 

Coastal Embankment , the KWWti j Unit o thle Ganges-Kohddak Project, 

and the BralhmpUtil:a Embankmen t are exampl s ot pro jects constructe'd 

with inadequate atten tion being given to developing on-farm telnology 

required to justify the large construction investments. 

The social and economic risks inhereniilt in cha ng.!ing the traditional 

land-water environment for thousands of fKrmers, ,ithu t informin,; 

them about the chan,,e and helping them Lo cope with it, also could 

create a delicate pol itical situation. Projects of the type planned
 

do not automatically insure economic improvement of 
the people directly
 

involved. Benefits come 
only from improved agricu1tu re. 'lh is may be 

facilitated by the project, but only if the farmers are prepared to 
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adopt the more sophisticated operations that it makes possible.
 

Many improvements can be made in agriculture without major pro

ject development. Improved seeds, fertilizers and pesticides can en

hance production on most farms. Farmers that profit from such prac

tices are best prepared to gain from project development.
 

During the suggested restricted period relative to construction 

of new projects, progress can bQ made by perfecting projects already 

constructed and implementing improved agriculture with them, and by 

ptanning and designing proposed projects. 

Any future success in East Pakistan that is to be associated with 

us ing water from the rivers during the dry season depends on diversions 

and rcmovals 1y other countries above Est Pakistan in thu watershed, 

therefTore rive7 s vstcms need study as a whole and undoubtedly inter

national neuotiations wil. be required. This has noL been accomplished 

to date. 

There is also an urgent nead to implement flood protection for 

some city areas and for related urban and industrialized zones. Ap

propriatu priority should be given to this situation. 
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V. Appendix 

(A) East Pakistan: Land, People and Food
 

Consisting largely of the deltas of three large rivers, the 

Ganges, the Brahmaputra and the Meghna and their tributaries, the east 

wing of Pakistan consists of about 35 million acres, and has a l)opu

lation approaching 75 million.
 

Land, (C ma L LLand Agricu ltu ri 

Extru s in wat:r supply and prLcip i tation are limiting factors
 

in crop production. RainfaI ranges from 60 inches in the west 
cntra[ 

districts to 21H(O inches in the hi.lls of th. northuast. Prucipitat ion 

is spars, :\ovi.n I)o January February;in r, Decemberil and ra ins increase
 

slightly in arch and ruach 
 thuir p'ak in June, July and Au.;{S. l'.
 

high-int iLv 
 rains di ri nA, tii. hL sumumir months, combinud wiLi hig.h, run

offs from LiWe Himalvas and tilt ils of Aswan and Nepal, commonly re

su I t inl all over fI oV. in" o tlthu rivers . Tim country thus it hub jcL t) 

extLensive .lood5 tiLhL .u mler and dronLii in th winLer. 

The soils arL portud to hc of good quality, stu i Lb I0"for a wide 

range of crops and conducivu to high Viei'ds. Extremes Lnwater avail

ability constitutu the major Limitation affecting crop production capa

bilities. About 22.5 million acres of land are cultivated, 3.9 mil

lion are classed as unsuited for cultivation, 1.03 million r con

sidered cultivable waste, 5.54 million acres are in forest, and 2.24 

million acres are occupied by rivers. Studies reported indica t there 

is no reasonable way in which the total acres of cultivable land can 

be significantly increased. Multiple cropping beyond the present 1.5 

per year can, however, provide a substantially greater harvest. 



The principal, crops in the early rainy season are rice (aus),
 

jute, sugar cane, and tobacco; during the main rainy season rice (aman)
 

is the principal crop. The larger variety of crops grown in the dry
 

(rabi) season includes: rice (boro), wheat, rape and mustard, sesame,
 

linseed, groundnuts, cotton and pulses. About 1.00.000 acres of tea 

are ailso grown, and there arc about 63,000 acres of coconuts, mostly 

in d:i.spersed plantings. 

In L968-69, 7.66 million acres were growing crops in the early 

rainy season, 14.4 million in the main rainy season, and 2.04 in tihe
 

drier winter months. 

Rice yields are generally low. In the 1968-69 season aus averaged 

780 pounds per acre, aman 1070, and boro yielded 1780. L:cept for boro, 

yield increases have ben only modest, averaging only slightly above 

two prcent per Vi ar over thL past dec.idu. Adoption of imp roved high

of rice .t..r is just starting, and thevi~ldiim yarintirs and crops 

inf.orm;ition nt .ded for adaptin.g mod,.rn agr icultu ral technologi.es to 

tile ,omvw iaL tnique locaL condi,t ions in i arely lacking. Although 

agriclturt i:s oct sud primaril y on r ic and jute, the climate and 

soil are wML . itud to a w,ide variety of crops and to good crop 

growth throuhotit the year. 

lThu farms are small . and sugmunted, the average farm size is about 

2.4 acres, one-fourth of the farms are smaller than one acre, and only 

10 percent are larger than 7.5 acres. However, 64 p .rcent of the cul

tivated iL:ind is in farms exceedihig 2.5 acres in size. Efficiency in 

farming is further hindered by the division of farms into segments 

that average about one-third acre each and are often widely separated. 

http:technologi.es
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People and Food
 

East Pakistan has one of the most critical population problems in
 

the world. The estimated population for 1971 is between 70 and 75 mil

lion, indicating a 15- to 20-million increase for the 1960's, 
or about 

35 percent. 

The popuIlation density is now 1300 per square mile, or 3.3 persons 

per cultivated acre. WLith an esrimatcd population of 125 million for 

1985 and 205 million for the yuar 201)0, and aissumining no inceas, in 

cultivated land, the number of individu ls per cultivat, d acre Would
 

increase to 5.5 in 1985 and to 9.A 
in the year 2000. The country is 

largely rural, with Iess than 10 pCLct of its population estimated 

to be livingi in towns or citie s u:>eeLj.dn,4 ) ,000 people. Per capita 

annual income, estimated at about S60, is among the lowLst in tle 

wor ld.
 

Cereal grains make up about 80 to 5 percent of the common diet, 

and the average per capita consumpt:on is about 465 grams pvr person 

per clay. Protein is derived 73 percent from cereals, with the re

mainder from pulses and some animal, 
meats and fish (about 2(.) pounds 

per capita per year). 

The 12.7 million tons of cereal grains estimated to be produced
 

in 1970 plus 1.7 million tons of imports, reportedly allow an adequate
 

average nutritional level with respect to both total caloric, intake
 

and protein. This evaluation is supported by a recent nutritional
 

survey of the country and is consistent with a calculated daily calor

ie requirement of 1830 calories per day, based 
on lower body weights
 

than are used for estimating nutritional requirements of western people.
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Since, however, the aw'rage daily food supply is at the minimum re

qu ired Iovl, a substantial proportion of the people must live with 

chronic hunt-er. 

Basd on predlic ted population levels and anticipated increases 

in per capita tood demands, the present requirement of 14 million tons 

of food, v.1ii ch inclhid s a 1.7 mil.lion ton deficit, wili double to 28 

J.11.ion t1o,,- of-rice equ1ivalnt in 1965. 1-'the year 2000, the need 

woulld he I'o1 ill.1S t 1 1ourtLin.eS tile prese:LLt level, or 55 million tons. 

Even wi.thount in, inerL-85 e in food demand per capita, the present rate, 

ol poptiiation i uc r t vi.il. re,sUIlt ia 05 percent greater food needs 

in 1985 L1,m iln i971, ,hi.ch repr Sent:V growth in food demands of 

3. 4 percent: pt.r yatr. To me1Cet the totIl anticipated food requirements, 

the gavrnen C proeICLc:-: anl avrael inccaSe in rice production for the 

country of 7.5 ptlreCL-t per 'ear for the ne:-t five-year period. 

Crops othlr tLhall ricet,demarnd aLttention. Protein intakes depend 

inparLn l.v ,; pu end Li 1he Flourthl Five-Year Plau anti.cip~ates that 

til' present 2190,00 tons per ycar produced on 900,000 acres are to be 

incre astd by '.5 percent peLr year to 1974-75. Potatoes arc becoming 

,|ore imporLant., and annual increases in production of 9.5 percent are 

forecast by the government of East Pakistan. Jute is a major base for 

local LIdustriCs, and e:ports of jute products constitute the principal 

source of foreign e:.changc. The projected yield increases of 5.3 per

cent per year%will require improved seeds and significantly improved 

production practices, 

Projections of employment needs indicate an urgent requirement 

for economic development beyond that which can be provided on the farms. 



Basvd on mnintainijg a man-land ratio near that of the present, (1.5 

gross cultivated acres per worker) only about 24 mi.llion workers would 

find productLive farm "mployment in 1985. This leaves a non-agricultural 

labor force of 1.5 mi.llon, more than three times the present 5.7 mil

.ion non-farm workers. 

i. the niln- land ratio were increased t one worker for t'al L.2 

gross cULiVaL d ic its, an additional. si:x million v.,t ,r C:: wuild i he 

euplovd in :NrictilLiir , but th net HIOLL oif sit :titl in hand labor 

for inechallzixcd ,qiiip)cnt ilL be. .ossiS in food production hO.caiti.-e of 

the time consumllllJd in harvcstQ and p rupar pii.,scud hds and .sLablish

i. g now crops. 

Tiie spacL (iAnd) rquiLd f " hou;ing, aniid transportation facil.i

ties, flood pi't'c Lion, and v'sscntial. bus inessis to accotilpod Luotiii' 

additional 5(1 i , , M965 .,ill liko.l , Ol f.-tfA ia ll'a ddiL iona l. ,on pnipl in 

land brou:,l L into c ILtii',. ti,,n. Cl a 'ly, pos ibiliLi us I ir addiug new 

indusL rius ust I, prrn , i- ,Vidlv a: LiL p, nt.i:ai r" incrua;in 

lood p rodicti on. JI. 'i ; 'in:i:-:p.c LA. i of:. tihe p.oplch , EanIt-

Pakis tan will MIand far mor than food over the ncxL Ow'.;decades. 

Lo iMury.i c a i, Lilt lticcai furthie rand nI i nladl(lqua n u nIoI pro.rai 

hamper ilniii'di aLc p ro.ress. An usLi;;a id 21.5 nercunLt of 'Lih I)Coplte 

Over fi\' Yeiars o a . '.: e',.clas id an I itti.raLu in 1961. 'lMei supplv 

of trained each rs is inad,.quate, and building Lincilitit's and instruc

tional materials are Oiten )oor-. 

The country also lacks a well developed base of in.uiistries or 

general services, although progress has recently been made in fertilizer 

production and jute processing, and a small steel industry is entering 

production. 



''r lnslpol-LaLion iS alnother [.LiiLaLion to economic develIopmt't. 

MosL aricullLurial prOducts ar' transported by small boats. Roads 

and ra i Iroad s are beiln efxpanded , but tLhe Lack of COns t 1-1ct ion re

souIrce,s and the barriers of numerous large, shifting rivers makes 

SluCh Ufortss tw and expellS iv. 

Floods and 'rvphoons 

Flooding of the land constituti's one of the major problems of 

.i.sL Pa k iUsr:1. The li hrLi'e ma jor ri vers, Ganges, Brahmapu tra and 

gllna hiart' it LOLa[ d ra i na ge area of 600,000 square miles, witlh only 

7.5 pc, rcent ti.,'i within EaSt Pakistan. During peak flow, these. 

Iivers Ii scharge up to 5 mii.lion cusecs (2.5 times the al.1-time record 

ol Hlt. Mississippi River), and carry ,oniormous sedilelt load of 

about 2.! hi. [it1on tons annualil', .lt tcr thlan any other river system 

ill Lit' w0rd. The r ii'rcbl maLcr ial i.S fine, haiLg all averac 

diallw'Lt." t iial)Ut. (. 15 iim, and is dcvoid of gravel or rocks. Projects 

dI'. i guencd to c fI.inet LI c r ivers to nMa- IrOw'L' r clianlll.s ald Lo c ontrol. 

i-etlisL' tif thc flood waters must provide manageinen t for the sudi.

men LS as i 1as the lnld solut ion highly coMwe t for water, Lte appears 

p [cx. 

l.urticr comp li.cating factors are the low elevation and the slope 

of Liiti d1' ItLa wi.h in East Pakistan. With nearly all of the flood plain 

in Lhe Provincie reported to be below the 30-foot contour above sea 

level, the gradient between the points where rivers enter the country 

and the points of discharge into the Bay of Bengal is very low. Be

cause of tc low gradienr and large sediment load, the rivers readily 

shift their courses and overflow, inundating large segments of tel 
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country. About a third of the cultivated land is flooded by over

flows from the principal rivers and by local runoffs from the heavy 

monsoon rains, which are backed up by flood levels in the river 

channels. Flood depths exceed 20 feet in some areas and any depth 

exceeding a food is a major limiting factor in crops grown, production 

practices and ,ields. 

In the coastal area, some three million acres have been subject 

to flooding from ocean tides and the tidal srges associated with 

typhoons. A total of 17 million acres;, or t:o- thirds of the cIt LvIlbL 

land, is subject to flooding, althoughd this Largt. an area has not all. 

been flooded in any one year. 

Typhoons compound the troubles associated with the monsoons and 

floods. These violent wind storms usual Ly come in in Apri I and Nay, 

or in September, October and November. '!,o vio uln storlms i.n 19() took 

over 14,000 livs. Another on October 23, 1970 Warrportcd Lt, have 

taken 1000 or more Iive.-s, Injured 5du() people, and in, ndatd il iosL 

ten mil lion acres of de ta land. T'h. catLa> Crophic stuarn in mid-

November 1970 is ont. o) 1. Ce .reC etC' d01.as C&'s llon -ec ord, t.;kin . 

more than 250,000 lives, large numbers uL l ives tock, dc. treyin: 

build ing,,s and levees, and inundating miios of acres withi sea water. 

The effects of this on embanklment projec Cs needs careLu1. eval Iti Ci on 

before the additional construction is undertaken. Pro tection ai i-nsL 

such an unusual storm may not be feasible, but the risks can be dL'

termined and evaluated. 

Since much of the land is deltaic and still under active deposi

tion, natural subsidence is estimated at three feet each 1.0(0 ,,ears. 
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The potentials that flood protection and pumping of ground water 

have for accentuating this problem emphasize the need for cautious 

planning. 

(B) Recent Developments in Water
 
Management 

Over the past ten years there has been a continuing public effort 

to increase agri.cultural production. Fertilizer distribution has in

creased about fiv-fold, from 66,000 tons in 1960-61 to an estimated 

355,000 in 1969-70. Similarly, pesticide usage reachd over iO,000 tons 

in 1.969-70 and is expected to double in the next three years, A begin

ning has; been made with high-yieLding varie tics of rice and wheat, but 

the, acrcage is still small. These expansions do, however, provide a 

baSe for the ne: a'gri cuL, tUre and esLab lish incentives for irrigation 

and flood control investm.n ts. The major increase in irrigation has 

been th rough"1i the installation and operatieon of low-lift pumps to raise 

,wateIr Lrom natural waterways to the Land for irrigation. During the 

last decadc the number of such pumps has increased from 1360 to 18,000, 

nd the area irrigated from 62,000 to 700,000 acres. 

Tubw,.e lIs havC been installed to develop underground water, par

ticularly in the nor thwes tern part of the Province (Dinajpur). In 

April of this year, 700 had been instaLied, and 539 were in operation, 

irrigating an estimated 60,000 acres. A total of 1360 tubewells pro

viding water for 280,000 acres is reported for the Province. 

'1N-o small projects tuat will divert surface waters for irrigation 

are partially completed. The Dacca-Demra project provides flood 
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protection for about 15,000 acres and irrigation for 9000 acres. The 

Kushtia unit of the Ganges-Kobadak project has been delayed by pumping 

difficulties and unsuitable canal design. At present about 90,000 

acres are receiving water. 

The largest capital investment has been for the construction of 

embankments in the coastal. area and on the rihlt bank of thl Brahmia

putra Rivr. In the coastal area 6U1pold i7 have Leen .nused by 

embankments to protect about one i].ilijon acrus of land a ains t s2a 

water intrusion. 

Thc! Chandpur project was planned as a combination irrig;ation and 

flood protection schemc covring' 140,0ii0 acres gro:;s. Initially, 

i.ri: igation ..,,is to be from watt r pu1y e' int , canals L'lcvated above. the 

terra in. Irci gaton a,, d ropped as a .oa I, a1d conIslIction of C1.m

bankm..ncL, was isLrted in 1965. Thi ,a h:iltud in 1,967 and rep llanning 

was car ried out. InI 1970 ntiion a. D)e, AssociaApri.1 ti,. vomeunt 

tion grzanted a l.oan to con t rI Lct th,, j ct, Which was to inclJude 

distribution of wa te r through natural draia L channe ls and use. of 

low-lift pumps to replace the water on tihe land. This is Ohe firs t 

flood protection irrigation project approved for construction tlIat 

combines features now considered essent La I for successf.Pi I po Lder 

schemes. 

Reports indicate that tubewells cost several times as much per 

acre as low-lift pumps. The capital-intensive instruments for di

verting and distributing surface waters and the embankments for flood 

protection have not been fully evaluated, and further major dcvel.op

ments in the Chandpur Project area have been delayed to permit detailed 

http:dcvel.op
http:successf.Pi
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study of the situation. Present plans are to develop an intensive 

agriculture in the area, with emphasis on irrigation, flood protection, 

new seeds, fertilizer and pest control. 

A distinctive program for improving agriculture as a part of 

irrigation development has evolved in the Thana Irrigation Program. 

The program was developed on an experimental basis by the Pakistan 

Academy for Rural Development in Comilla Kotuali Thana. Based on the 

experience and procedures developed, an extensive program is being 

implemented, especially in conjunction with installations of low-lift 

pumps, The system involves: a village or union cooperative organ

ization that is to promote good agricultural practices, collect charges 

for water, manage credit, and carry out other agreed-on activities; 

a Thana Council that reviews union plans and requests; a series of 

central workshops to repair and maintain equipment; and training pro

grams for farmers, managers, pump operators and for skilled mechanics, 

This managcmunt system is being rapidly expanded to include such local 

projects as road improvement and storage and marketing of products. 

The Thana program is providing a basis fur efforts to organize, 

motivate, and implement educational and technological developments 

among rural people throughout the Province. 
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Age nd a 

I. First Meeting 

August 27, 1970 
AM - Welcome to the NAS 

Dr. Roger Revelle 

Opening Presentation 
Dr. Dean Peterson 

Introduction: Background of AID Involvement 

in East and West Pakistan and Current World 
Bank Initiative 

Mr. Curtis Farrar 

Current Political Situation with Special 
Reference to Indo-Pakistan Relationships 
and Their E ffct on Water Management, 

East Pakistan 

Messrs. William F. Spengler and Alexander 

S. C. Fuller 

Population and 

Dr. Roger Revl 

Food 

le 

in East Pakistan 

PM Review of 
Programs 

Dr, James 

AID' s 

Blume 

Alriculture and 

and Mr. William 

Water 

Romig 

Review of 

Dr, Peter 

Gencral 

Rogers 

Water Management Problems 

Aut.gust 28, 1970 
AM Review, Primary Socioeconomic Issues in East 

Pakistan and Identification of Some Basic 

Issues Involved in Water and Agriculture 
Deve lopment 

Mr, Townsend S. Swayze 

Review of Rural Development, Government 
Administrative Capability, and Absorptive 

Capacity 

Dr. John W. Thomas 

General Discussion 

PM Executive Session of the Panel 
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II. Second Meeting 

October 21, 1970 
AM - Opening Remarks 

Mr. Robert Picciotto 

Review of World Bank's Proposals fur 
Water Dev Iopment in East Pakistan 
Mr. Phillip Kirpich 

Review of the World Bank's Proposals 
for AgricultUral Development in East 
Paki s tan 
Mr. Ristow larma 

Analvs is of the Behavior of East Pakistan's 
River Systern and its Relationship to Pro
posals for Development 
Mr. I)ar".'l B. Simons 

PM Presentation of the Dacca Souhwest 
Project and iLs Interrelationships 
with otlr Projects 
Messrs. Ris towi Ihirma, Hugh Dugn, 
a nd Dai,,l S i nons 

Pakis tan's Ecooimic Setting 
Mr. hlendr:ick vM dlr l1ciden 

General Discussion 

October 22, 1970 
AM - Executive Session of the Panel 

PM - Executive Session of the Panel 
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III. Third Meeting
 

November 23, 1970 
AM - Executive Ses'sion of the Panel 

Report of Current Conditions in East 

Pakistan Resulting from Typhoon which 

Occurred in November 
Messrs. Alexamder S. C. Fuller, William 

Romig, and Townsend S. Swayze 

PM - Executive Session of the Panel 

November 24, 1970 
AM - Oral Report of Panel's Findings to AID 

PM - Executive SeSSiUlL of the Panel 


