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Summary 

1. BRAC and ~; orne other leading NGOs, in early lSoOs, in consonance 

with their goal of <:~mpowering the rural poor, identified small 

and medium scale irrigation systems as areas which can be 

utilised to achieve growth with equity. From a beeining of 

three. STWs in 1980-'81 , :oresently (at the end of 1988) 56 DTWs, 

54 STWs, 2 LLfs and 13 hand tubewells are being controlled and 

managed by landless groups supported by BRAC. The present paper 

is based on the experience p;ained over this period. 

2. A brief , impressionistic evaluation of the D'rW programme, the 

paper considers the planning process with particular emphasis on 

the components of project appraisal. The basic objective is to 

ascertain the adequacy of proJect plan~lng at 'the Area level, 
j • ' ' 

with the fe~sibility part as the focus. The paper synthesises, 
, 1 r 

comments and make~ recommendations based 'on the experience of 

five Area Offic~s. These are: R~gpur, 'Uarshana, Boraigraro, 
r . • · 'F 

Bankra and Jhikarp;acha . 
: . r ~ .. -: 

3. In plannlng studies three to five stagt;,!:t are identified to , , 

account for the varying degrees of complexity .associated with 

prqJect appraisal. For the · present · pui"Pci~ : three stages are 

identified : a) identification; b> feasit11it~ < ·i~stitutional, 
. ' •, I •· ' 

technical and financial), ·and c) irnplemeritati~n ~ and operation. 

This catego~isation may imply neat Jividihg li~es, in reality . ' . 
proJect planning is a process with overlapping stages. 

i 
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ProJects are identified ~ith reference to the goals and 

obJective~ of the entity in auestion. In BRAC"s case, 

identification at thr:: Area level is based either on the 

recommencl ~' '·~. om~ of CARE or or. targets. ,(numbers) set by higher 

management. When tar~ets are set other considerations may be 

neglected; in case of CARE, thoir policy,,pbJectives may •not 

always.coincide with that of BR~C .. ,• '• 

The institutional part of the feasibility stage .. · is concerned with .. 
Judging the capability of the VOs. tp u~dertake a l>TW echeme. The· 

internal maturity of the groups is indicated ~Y a generally high 

level of ma·turi ty of group membe,_-s, an absence .of intra-group 

conflict, repayment rate, record keeping, a~d so-forth. The 

expertise at the Area level on technical aspects is not as strong ' 

as that on institutional. Presen~ly CARE p~ovides some . ,' .. .. - . . 

assistance but difficulties remain .. Many import.ant ·aspects are 
• '. · . · l. .. . 

left out of planning, such as assessing the. machipe condition and 

fuel and :> Pares requirement. Finanqia~ anal;rsis. presupposes the 

physical inputs and outputs identifi.ed at · .the technical stage. 

Pre sen t..ly, some faul t.y prof i tab ill ty analys.is , is: done by : either 

CARE or Area Office. Profitability ~nalysis differs from 

accountinp in terms of principles, as~~mptions and ~ethodology. 

4. The present ad-hoc basis of projeet pl~nn~ng needs to be replaced' 

by a more systematic approach. This . means ,decentralisation of . ' . 

planninP. and management. This is t~e , .b~aic ·.thrust. of .the 

·recommendations of the present study, which are summorieed below. 

ii 
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5. Monetary and other resources at the clisposai of BRAC is limited 

with 'Jomp• .. t.inp; demands on them. '!'he purpose of planning is to 

allocate funds efficiently, and t .o enstTe that these are 

systematically combined with otl~r resources to produce the 

desired effects. Therefore it is ~sseniial that the desired 

effect are delineated as clear~y 1S po~sible, for this has 

implications for planning as well as management effici~ncy. 

Higher programme management often sets targets in terms of 

identifying either nu~rs or particular DTWs, to be attained by 

the Areas. 'l'his tends to indicate to them that the numbers are 

more important than quality of the schemes: Aspects of benefit 

to participatory VOs or the self-}1ustenance of the proJects, in 

such situations, may be neglect~d. This may in turn lead to weak 

project appraisal with the result that targets are met but at 

below optimum level of efficiency. 

6. . The· ,technical aspects of the r•ro.h~ct are tronbl~H3ome, which , 1is 

agp;revatect by market conditions. Although t.he price of fu~l is 
. ;t be~ 

fixed by the government, durinp; ii~rigation season-'cornes scarce 

and price increases substantially.. In exceptional situations 

such as the drought of this ye11r, the market become very unstable 

interms of availabaity and price. Same is the situation with 

spare parts. There is at present a lack of expertise on methods 

to assess mac:..:hine condition and to estimate.fuel and spares 

req~irement. 

iii 
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Wi.t.hin a decen~lised framework , the establishment of regional 

technical - mechanical and a~ronomici back-un ~erviae system 

should be given active consideration. With this the Area Offices 

t.liU h e 1Y.'tte r placed to plan, ma::1age and ouper'li~e the schemes. 

7. Presently the crop-share received by the schemes as revehue is 

primarily sold to traders; in one Area paddy huske~s have been 

given loans to utilise this sour t. ~ of supply~ Si~ilatli, lQans 

may be given for activities that ar~ related • ot • lihk~d ~i~h 

irrigation. Programming of funds allocatit;n to schemes that are 

inter-related or inter-linked ~ith DTW programme, may include 

powertiller • . cultivation and paddv husking or ;trading. Making 

available the ·s~ed-fertiliser-wa~er· technology by the landless 

to the farmers in a command area ~s also a possibility. 

8. The DTW programme, or any other B.:(AC programmes, • is hot a 

conventional programme in that it is controlled and man~ged by 

the landless. 'fhey are rnobiliseC: - by conscientilifation~· ~gro!Jp; 

formatior·. training and cred .i. ·~, r·1 BRAC to u ·.derta.ke a s.dheme 

that is high risk and involves an important means of produdtion. 

By thei.. e.x.c1usion from hitherto .~tate sponsored programmes • . they 

are unfamiliar with such a scheme , at leaat to start with1 , . It . is 

the responsibility of the suppor:t:.np; agency· to ensure that :there 

is adequate planning, :ua nageme~t; .:.tnd supervision Until such, a 

time when the projects become self-susta~ninR ; 
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1. Introduction 
. . •·'"'-. 

The characterising feature of unde• development in Bangladesh is 

landlessness of the rJal population. Land is the primary factor of 
~ : 

rural produr::: Cic•n and the consequent sochti relations. In the recent 

years it has emerged that access to and control of other productive 

resources is also important. One such resourc~ - especiall1 · in the 

context of low technoloAl a~r&rian syst~m. is water, particular!~ 

irrigated water. In a foud deficit country · - with high , population 

pressure on land, so far dependent on rain-fed agriculture, improved 

cultivation practice is essential for ~rowth _in food production. Among 

all inputs such as HYV seeds, fertiliser, pesticide, etc. water 1• 

only second -to land in importance. For various ~easons state spons9red 

initiatives to generate growth in agricultural a~d food production did 

not achieve the declared results. Neither yield nor cropping intensity 

was favourably affected, due to int.e.r_ 9.J..ia...._ failure to ensure adequate 

supply of water. 

BRAC . a.,nd .som~ , . ,·.her leadinp; NGOs, ~ nearly 1960s. Ln cons.onance with 

their goal of empowering ':.he poor, identifie(! small and medium , scale 

irrigation systems as areas which can be utilised tc achieve growth 
·. _,, . : . .. 

with ·equity . Mismanagement of existing such systems is the primary 

cause of its failure to att.ain its in.tended obJ~ctives ·_ increased 

food production. On t.he other hand the poor and .the marginal farmers 

were left out of the purview of the institution~ promoting this 

technol9gy. By motivating the landless ~roups supported by BRAC, to 

take control of the marf~ement and operat-ion of tubewell irrigation ,. . 

This report has been written by Shams Musta:fs ' ~nd Sanzidur Rahman, of 
Research and Evaluation Division. . · ' .·.·. ~ . . · r •· • 
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systems - on rental or ownership basis, it was thought that there will 

be growth in output and part of the income will accrue to the poor. 

The success of this effort lay in the planning and management of the 

proJects. 

1.2 BRAC's Irrigation Programme 

There were three sh~ llo~1 Lubewells belup; ll.lanaged by the landless 

groups in 1980- 'Ul; in 1982-'83 the numbers increased to five DTWs,50 

S'l'Ws and one J~LP. At the end of 1988 there were 56 DTWs, 54 STWs, 2 

LLPs and 13 hand tubewells. BRAC has gathered considerable experience 
., 

in the management and supervision of tubewell irrigation systems in a 

number of regions in Bangladesh. The present paper draws on this 

experience to prepare a brief synthesi~ of ' thi~ experienc~~ . 
. ' . ~ 

1.3 ObJecti.,es ,.. 'b·:· ': . ,- ' l' 

• The present paper is a brief, impressionistic evaluation of the· DTW 

:trrigation prof{ljamme. The paper c0nsiders the . ~ planning ptoce~ -with 

P-"'l:'ticul ar emphasis on the components of proJect appraisal. - The basic 

ob~ectivn 0f ~.h.-. f'.'3per is to ascertain the adequacy of proJec·t 

planning at the Area level. It will attempt to identify the process of 

project planning with emphasis on the maJor constituent elements 

therein. However, durinr. our field visits it appeared to us that 

certain programmo design issues may be worth Gommenting on. These 

observations and comments may be considered for the purpose of 

training and, inthe light of its future expansion, of ' programme 

design. In s.c..QJ2.e. the paper is divided in six . main sections: section 

two deals with the theoretical aspects of proJect planning ~ith 
! . 
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reference t o DTW pr0gr~mme; and section four comm~nts on certain 

ob.-_:,.e:r•;:. '. :i ,;:; ~ ! thin· the fr~me~~rk -:, f pro.}ect .!\ppr.uisal. The 

profita blit y analysis i ~ presented seperat~\y for the complexity of 

its const ~Lu~ nt ~le ments in section three, and recommendations are 

made in section f ive . 

1. 4 Limitation 

As the title <sub-title) suggests this·paper is a ' ·brief' and should 

be considered as such and not as a theoretically sound and 

methodologically rigorous research paper. The main limitation derives 

from ~he very short time period in which it was prepared. 

Methodologically, it relied on dis9ussion with Area ' staff and records 

maintained by the proJects . 

2. ProJect Planning and Present Practice 

2. 1 Planning delineated 

The purpose of plannin~ is to utilise scarce capital and other 

resources in ~he most efficient manner. Given the reality that 

resources are limited anu have competin1f deruands ori them, the 

obJective of planning is to ensure that these . are ·~ 

combined systematically and consistently to produce the desired 

effects. Planning involves making decisions regarding the mix between 

current and future effects, based on an analysis of the present 

reality. It comprehends the whole or parts ~hereof, and refi'ects the 

goals and objectives ~f the enti .ty ir1 question. ln pursuance of the 

empowerment goal of BRAC, it would consider the obJective - as well as 

subJective, conditions of the poor, that they live in a determinate 
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soc:In·Ly whf~re the dlstrJbut..lon of reS(J Ul:',~c!J i.e inequitable. Planning 

considers the i ut,.lr'~ - t_;he F,oal oi empowerment, j . involves action -

the DTW programme within the institution bu. -~ lding strategy, and it 

specifies responsibility - planninp; and supervis iou ot proJects at the 

field level. 

2.2 ProJect defined 

Little and Mirrlees define proJect as bei~g any scheme for investing 

resources which call be reasonably analys~d and ~valuated as an 

independent unit. A project can be broken down into parts for 

assessment, each part would then be a proJect <1974). Another 

definition: "A project is an organism for converting resources 

<inputs>· into end products <output>" <Conyers and Hill. 1984>. This 

may be in the field of non-formal primary education 'or the ~upvly of 
\ . . 

irrigated water to farmers . Therefor, a proJect ~nvolves investment 

of resources, trBnsformation of input3 into effects, and it is 

amenable to an ' lysis and evaluatic· ;: as an indepen·· ·~mt organism. 

[valuation or appraisal i~ a constituent el~ment of projects. 

2.3 ProJect appraisal defended 

Simply because some proJects are more efficient than others in 

converting the resources. The basic aim of proJect appraisal is to 

measure the inputs and outputs involved, to identify a system to 

relate them to each other, and to assess whethe'r the value of the 

effects· is lower than that of the resour6es invested. . ProJects thus 

defined are considered and evaluated at all levels and at all depths . 

Area staff and expatriate donor consultants represent different levels 

4 
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and depths of proJect appraisal. It rnay take the form of a thumbs 
' ' ' 

nail sketch to a theoretically and ;aethodologically rigorous research 

exercise. 

The objective of proJect appraisal is to identify . , ~nd s~lect those 

schemes that are most promising; the process consisting of data 

collection and analysis, and the elimination of ~lternatives to arrive 

at a decision t0 select the most efficient . . 

2.4 The ~lanning of deeptubewell <DTW> proJects 

ProJects are undertaken ~ith reference to wider goals and obJectives 

set at policv level. It has often been argued that proJects are 

• "cycles'', its life-span going through different stages from its 

inception to completion. Three to five stages - reflecting the 

varying degrees of complexity, in a project's life ~re suggested in 
' ' 

the 1 i terature. I!' or the present purpo~e - low powered planning, three 

stages would suffice, viz.: 
1 . 

a) ider1 df !cation; 
; ( ·.'' 

b) feasibility (institutional, technical and financial); 
: ~ ~: . .i. . 

c) implementation and operation . 
_"r ~ r H ' ~,' 

The above categorisation imply neat dividing lines between the 
·,, 

categories; in reality this is rather misleading. There is 

considerable overlapping and "ilopplng atJout' from one stage to 

another. ProJect pl~nning in reality is a process, and the stages 
·. I 

identified above are analytical which ::lv. not ref·lec t reality. The 

objeotive of planning is to identify and select those schemes that are 
.. ' 

most promising; the process consistin1~ of data collectio.n and 



analysiB, and of elimination whereby the number of alternatives are 

nor.rowf"!d down 1.0 arrtw~ ot a der.JiB:'.>n to seJ.t.lot tl·1 moat efficient. 

/..4. 1 Identification 

In development planning the aggregate e.rowth model sets the growth 

rat~~ s for the economy. and an inter-industry model indicates a 

feasible and consistent. set. of output tarp,ets for each sector. The 

basis of project identificat:i,ol').. includes such sectoral information, as 

\vell as class interest and/or donor prefereq,~e · 1~ BRAC 's case, RDP 's 

goal of empowering t,he poor is consistent with supporting the efforts 

of landless ~roups to own and manage a very important rural means of 

production. 

At the Area level it appears that the identification stage involves 

not whether to undertake DTW schemes, but ·how,. many·. The decision to 

st~rt, and presently expand, the programme was taken at policy level 
' ' ' . 

with the Area Offices left to implement it. As indicated in the 

introductory saction the present p~per is concern~d with Area level 
' . . ~ 

planning process. 

Project ident.ifi~:::t.tion is based on either CARE recommendation where 

thE~ Lotus programme is operating, or on the basis of numbers (targets) 

set by higher management. 

In some cases, the VOs themselves may express .an interest in 

undertaking a DTW project. It should be noted that the policy 

objectives of CARE may not coincide with that of BRAC. .It has been 

argued that CARE sta.ff often show disre~ard. for BRAC's objectives, 

viz. empowerment. In their recommendations, brief technical and ,. ;. ' , · . . ' 

financial analyses are used as evidence of viability of a particular 
• 
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I 

scheme. Mnn~w~ment (~:cherne level) nnd · ~ cwity concerns are accorded 

littlu import ncr . 

' " ProJect identification :...; r, Area leve 1 ·- whic.:1 is basically a 

combination of identification and pre-feasibility, involves locating 
' .·.· ,, 

of groups which -9-re ca-pable of rnanap;inf! a. DTW scheme. Assessing the 

possibility of t aking over an unuserl or poorly managed existing DTW is 
' . 

also part of this stage. Operators of the existinK scheme are 

approached to adjudge their willingness to transfer control and 

manar:ernent over to the landless groups. Possible reaction of local 
' " . ··.• 

elite to the pcospect of take-over of a DTW scheme by the landless, is 

p.lso ascertained. The att :itude of the state agency sponsoring the 
~ ! :. . . "! •. : ) . ~ . i 

DTWs - BADC, has been found to vary b~tween regions . . In some regions 
... -: ·.. ~ 

outright purchase of used or new machine and eq'uipment is possible 

nsore readtl~' than in others. In sorne places the BADC staff prefer 

rental arrc np:ements, P-3.rt i.cular ly for old, weak quality machines with 
., , ~ :. 

large over .ue rent. (The overdue rent must be._)>~id ! ~Y-. the new 

operator5 as part of the r~ntal aRreement). 

2.4.2 F~sibility 

'' 
Parts c' the aspects considered in the identification sta~e a~e 

strict Y speaking the area~ of concern in the opre-feasibilltY ~t~ge . 
. n 

When 'here is very little d.:mbt as to the viability of a scheme, 

3ki~ in~ detaiie~ feasibility is a recommend~~ strateg~ . The ba~ic 
' . 

d].fte.r:ence between pre-feao.ibility and feasibility is the amount of 
' . ' ' : ' : ~·.~ •'1 ' .. 

worx necessary: a decision on a proposal may be give.n ~ith very little 
·! :' , 

I ] ·•' ; , ' ' ' J. ~ • 

wo :k. Depending on the decision - either obtright reJection or 
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acceptance or recommendation of detailed feasibility study, the next 

steps will be 1 ~ ken. <In Appendix A, a pre-feas~bility/ 

identification ohecklist is provided. Thos~ schemes scoring 120 will 

be recorurnund•.:d f u.c accept<:mcn) . 

'l'he feasibility stage of proj~ct planning has three constituent parts, 
,·'i ···, ; 

viz. technical, financial and economic. At the enterprise or scheme 

level economic profitabiiLtY unalysis- from the perspective of 

society, may not be necessary. Other two parts are very important. A 
• ' • !.. '. ) ' ;~ ; i , .. I ' . • ' , - . 

complex proJect such as the Jarnuna Bridge ' will go throu_gh many sub-
- • . l ' ' ~ : • : 1 

stages of feasibility studies. I!' or the present ·pUrJ?ose, .~here pr;-e-t f' ,-: I ·; ~ ' ,. . 

feasibility may suffice in certain conditions, simpler procedure :~ill 
~ - ~ .· -~ . ,l/; ~,~ ~ ·: ! ,. t : :' ;' ': . 

S\lffice. 

For the.purpose of appraising a DTW project controlled and managed by 
" ~ .. ' \ ( . . 

the landless, it is necessary to incorporate an 'institutional' 
· . . ' ;' •(i . , . .• . 

component in the feasibility study. Then, this stag~ is composed of 
i_ ': . l . ' 

three parts : institutional, technical-a~ronomic and financial. The 
• . : 1: ").1 \ . 

ins.:tit.u...t_i.Q_nal part is con~E::rned, f .Lrstly , with ast;~Ssing the 
• .: j ~ ~ 

capability of the VOs to undertake a DTW scheme. Other ~reas may be 

termed as follows: ·group members {GMs) as water buyers·;' ·share 

croppers and owner-cultivators·, 'grower motivation·: · Th~e ' 

components are necessarlly Judged by all Area Offices but \ith varying 
\ 

degrees of depth and rigour. These terms are Ufied am\lytic\ily and 

should not be considered as neat components that fit ali spe~ific 

situation. 

~ ·fi~th or internal maturity is ·evaluated on the basis of 

certain criteria: coverage; manaRement capacity; group cohesion; . . 

8 82 . \, 
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leadership; and relationship with elite. A group's scheme management 
. . '. ( . i l 

capability is i ndicated by repayment rate of past loans, regularit~ of ' ,. ' . ' ' 

savings, attendance at regular meetings, and ,recprd keep~ng. Coverage 

is indicated by 60 percent coverage of the target population of · a 
. , l • . · ' . .: 

village in the VO . An absence of intra-- group conflict, selfishness., . ' . . ' . . 
etc. reflect group c ohesion. Matur i ty ')f individual members will 

. . ~ '' . . .• 

ensure leadership accountability, which is ~ide-bas~d •.. an4 presnece of 

secondary layers (or tiers) of potential leaders. A perpetually 
• . .. ; ~' ·:\ ·, • t . '; ~ " . · . j 

conflictual relationship with the elite is to be av?~ded. The groups· 

position viz-a-viz the social structures will be suc.h that their 

existence. rights and role in village affair~, .are given due t . , 
' · ' . I • 

consideration . The group as a whole or t~e memb?,rs indi.vidu~lly •ay 

not be under strong ' social bonds' of the village powerholders. 
. ; 't. ' : 

Returning to the scheme, it may often be nec~.~.sary i .t .o reorganise .one 
. ~ ~- ; : . ' . , . 

or more groups in order to strengthen them. How s~ccessful . ,.._. .. ; ·. ·r. . r , -~ ·.-.•.~::: : ·. . 
reorganising groups have been is a matter of further research. An f: . · 

,.. l '! ~ ~ - . ~ \ . . . 

incidence where this did not produce the intended result may be ·c!.'!-ed · 
I " I . J ' . . . . 

here; however, t.his should not be view:•d as an argument . ~gainst ,.t,his ' . . . . 

practice but lessons should be. taken therefrom . . Reorganisation in , . 
-~- . ,• - ' . ~ . . . 

thj;.s example took . the form of replacing the l~ad,~,rsAi1P o~: ~ pne ~tpup, 

and some female (~roups w~re involved in ~~he m~u~ag~ment o;.t: ,,the. ~~~eme. i 

The . new leadership was 'captured' by the previous one •. 'fl th :the help 
•' i ''. . .. '. 

of the driver - a non-member. at the lnstig~:~~8ft ,. pf : !sp~ . .focal elite • . 
When the female members of the committee protested the_ mismanagemen,t 

. · · 1 , .... ,· .. : . I .. 
and other misdeeds by the male members the for~er "ere treated with 

.· ' 

abusive suggestions. 
• • _r .-~ ' ~ ;• ' 

. ( .,.,'f! . 
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Physically there may be an area which is perfectly suited to DTW 

irrigation. \'1hether or not it call be actually r;('vered w~ll depend on 

such social/institutional issues as the willingness of the landowners 

to buy water from the landless. Other issues arL the presence of 

group members . share-croppers and owner-cultivators within the 

potential c_omm.and_-.!~· 'l'he issues ~hat the Area Offices are 

concerned with in. this respecL include: whether or not the GMs will . '' 

behave as water buyer or seller; the tenancy relations whic~ ~i~l .. 
influence the number of p,rowers willing to buy water and their 

willingness to adopt 'good agricultural practice'. These components 

ara further dealt with in section four. 

One component that is related with the tenancy relations and the 

competiveness of the irrigated water market, is the ~ Qf payment . . 

With the little data that is the base of this report, it is difficult 

to evaluate the meaning and implications of the form and rate of 

payment. Out of five Areas, in three the form of payment is in cash 

*ith the rates varying, in Boraigram, the rates vary from Tk. \800 to 

Tk. :2400 per aQt·e. In Jhikargacha the rate is high at Tk. 2400 per 

·acre. A one-fourth share of the crop produced is the common rate for 

payment in kind projects. 

T.he i&chnic.a.l part of the feasibility ~.: · xercise concerns both 

mechanical and agronomic. This is a difficult area for the non-

specialist, an area where the Area Offices req~ire coordinated and 

systematic assistance. Presently, teclmical feasibility studies are 

conducted by CARE in Lotus areas. In <.ther areas, data is gathered 

from loc«l farmers and others, with a commonsense' method, or on the 
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advice of BHAC staff stationed elsewhere. Components hete include: 

~Joromand area, •.opop;raphy, 0roppinp. patt.ern and yield, and drain 

condition. 

Aspects of L11d .c.QIUJIIi.UUi a.t..e.a <CA> t.hat :l'r.e considered are site of 

boring <existing and potential> viz-a- •:iz the shape and slope of the 

CA. Ideally, the pump site is to be s .1ch that water can be 

qistributed in more than ont.:: (.li.rection fr,)In wntle th~ machine 

(iischarges water. For this the CA is to sl6pe· away from the pump 

sita; the latter is to be situated at the height of two-and-a-half: 

feet from the field level. Quality of water is another aspect: good 

quality of water means low, or nill, sand content; · ~ : There is confUsion 

, qs to the optimal size of the command area: presently it appears that 

the determining factor is the potential size. More impbrtance is 

att.ached to the possibility of enlarging the actual size ·(under 

i:rrigation) in future season than the present;· ·· ! Often a · scheme bag ins 

9J.>eration with as small a CA as 30 acres. Oil ·.the whole 50 acres 

appears to be ~he averaRe size of CA. 

A determining technical component concerns the topography of a CA, in 
; : r ., 

' that attempts are made to ascertain th~ soil's yield potential and 
I,. 

wRter retention capacity. Related witn this is the c.t:.Q.P.P.1ll,g_ pattern 

~n the locality. In croP share scheme~; particularly, the cropping 
·: !-" • : ( ·, t ."\ ... : 

~~attern is to include the cultivation of HYYa. Q:f. paddy. The 

feasibility task is to ascertain the p;rowth output that can be 

achieved' under irrigation. SQ.i..l :t,yre Ls an important consideration: 

for yield sandy-loam is suitable whereas clay-loam has high~r - wat.er 
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retention capacity. Cost and revenue considerations will influence 

the trade-off ':1at is necessary be+-,.-1een nperating costs and yield 

(revenue). 

Mechanical a::;}Jec.:ts ::;uch as machine condition and spare parts, and 

operating, aspects such as fuel, appear not to receive as much 

att.en·tion as these merit . Area staff are at lost to Judge the fuel 

and spares requirement, ~::our·.::~s of supply and prices. 'fhese 

components are further dealt with in sectiohs under 'bomments' and 

"recommendation·. 

The technical-mechanical and agronomic, stage of feasibility study 

establishes the physical inputs and outputs of the scheme. These 

physical elements are presupposed by the tJrofitability or financial 

analysis part of feasibility study. Iu Lotus areas CARE prepares a 

simple, one year budget - not accounting for the remaining years in 

the pr9ject's life-span. This budget and the calculations done by the 

Area Office to prepare the loan proposals, ~re based on the previous 

year's prices. I t,ems used in budr.0t preparation ·· other than ·loan 

proposals in some areas no budgeting w:'ls don~, include: cost of 

machine and equipment; drain construction; fuel; 3alaries; other 

expenses; and revenue from water sale during main season and for some 

other crops. 

'l'he theory and methodology of financial analysis is discussed in the 

following section. 

2.4.3 Implementation 

This very :important stage in the project cycle has been left out of 

the focus of the present paper - purel:1 for lack of time available. 
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However, aspects regarding this stage will be considered in "the 

section on rec·._)mmendation. It suffices Lo say that a viable scheme 

may often p,o wronp; for weak implementat-ion 3.nd management. On the 

other hand, ~ w~~k proJect may be very effJcient in producing the 

desired effects as a result of innovative ahd competent management. 

3. Financial Profitability Analysis 

Financial analysis provides clear framework within which all the broad 

aspects of a proJect can be evaluated. It also indicates ways of 

improving the benefit generating capacity of the project; 

The starting point of the analysis is to specify all the expected 
, .,,. , 

physical inputs and outputs of the proJect, and to put a price to each 

item. In financial analysis, market price i~!ttsed ; ''1il this way one 

arrives at anticipat,ed expenditures and receipts. i These~ have to be 

spread over time from the inception of planning to the ec'Onomlc demise 

of the proJect (that is, when it ceases to be profitable to operate 

it>. For example, in Deep Tubewell Irri~atibn ~r0Ject <DIP> those for 

rental agreements, the demise is limited to · five years according to. 

the t.erms of ·'l.'>:r'::!emnt, thout{h the pndect will nt:~t cease to be 

profitable after that time. For old/used deeP tub~well purcha~e 

agreements, the economic demise will vary according to the age and 
. :, . ~ 

condition of the machine. For new tubewell purchase agreements, one 

can set the economic demise upto the generally prescribed life-time of 

the machine which will have a salvage value a:t the end· year (say 12-15 

years). 
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As the receipt and expenditure payments will take place over time, the 

best method f0r comparing future f"-+:reams of benefits and costs is to 

discount them to arrive at their present value. The principle uPQn 

which DCF (-c.T:. ~ 11 ;: t.i or.s are based is that ruoney has a time value. There 

is, h?wever, no fixed discount rat~ to be used to arrive at the 

present value (PV). Some arbitrary dif,count rate rather higher than 

the market n .1 t"'J (.~ f int.c-· r•:~J t. 3 :; C(>rt<• 5.nly USf:JfPl, but cannot be 
I 

regarded as better. lt is thus, useful to calculate a second meneure 

of profitability, the internal rate of return <IRR>. that is the yield 

of the project. Judgement for chosing a proJect. therefore, can be 

made keeping in consideration .both the measures of profitability. 

For Judging the suitability of a single version of a project . (if not 

considering a lot of alternatives), there always remains an implicit 

alternative, that is "not to do the pr<•Ject" or "without" the proJect 

si t.uation. In DIP, the areas which will be covered by deep tubewell 

operation as command area will remain uncultivated during dry season 

in the absence of any irrigation facilities. Consequently, when there 

w!ll not be any DIP. the landowners will not obtain any benefit from 

their land and the Rroups will not obt•in an income ther~frorn. 

In this p.3.per, the dec is ion to evC:lluat~· tho financial viability of the 

DIP is focussed only from the v i•~H po irt t of sine; h.: beneficiary, that 

is the samity members alone. An exampl~ of a co3t-benefit statement 

is given in Appendix-B for a given irr ~~ation project. In this 

example, income and expenditure streams for the members of the samity 

(shareholders) is considered alone. 
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The basic component which is included in Lhe financial analysis 

include (i) Inflows, (ii) Outflows ~nd ~iii) ·Net hnnefit to the 

shareholders. 

Infloys: Inflows are positive resources floning lo t'h~ project some of 

which will have to be repaid . The itew~ included under inflows are: 

( 1) The v~ ln~ of Lh·~ share of pr.oCJuct ' ·m received by the proJect. 

l2) The income receiv~d from the sale of w~ter in other crop (mainly 

tobacco). 

(3) Loan receipts (a) for acquiring machineries 

(b) for incurring operating costs of machints 

(c) salvage value of machineries and equipments. 

~tflowa: Outflows are negative resource flows which include the 

fo].lowing: 

(1) Machinery and equipment, 

(2) Drain construction and repairs, 

(3) Spare par ~s and repairing, 

(4) Fuel cost (diesel, mobil, t!.ear oil/greese), 

. {5) Salaries (manager. driver and lin· 'men) , 
' I 

Cost. for C(lllection, threehlnp, and sackinp;. 
{."/ j • ~ - '!' ' • 

(7) Miscel.laneous cost, 

(U) Debt services .in pr.ineipi:il anti inLerest. on 

(a) machinery and equipment 

(b~ proJects operating expenses. 
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The estimation o f the tJ;ross value of c-u t.;)ut is the result of the 

continuous pro~ess of )JroJectiun of p~ r acre yield and irrigated area 

extendin~ 0 vrr +~Q years . The projections of area dep~nd upon the 

technical feasibility and availability situation of land. ProJection 

of per acre yield ha s to be made careft ,Uy keeping in view the actual 

yield in the curren t .Y ·- ·.1r ~H1d p.:\s ·t trc .1d •)f yield o f that area. Use 

of input,s by the p.:rowers can be assumed to remain constant with the 

adoption of improv9d technology and farm experience to ensure 

inoreasing per a~re yield. The volume of production each year is 

arrived at by multiplying the proJected per acre yield with the 

proJected land area under irrigation. And the value of p~oduction is 

d~rived by multiplyinp; t .!1e output each year by the farmgate price . 

The price level of both inputs and outDuts can be assumed to remain 

constant throughou~ the proJect period. 

Contingency co~ts are normally not included for t'e operating cost 

once the initial investme nt period 13 passed. No contingency 

allowances may be made for price inflation on the as~umption that such 

inflation will equally affect both co~t and revenue. 

Loans are taken by the rrvup memberg f ; r the purchase/rentin~ of 

machineries and for defrayinK the operatin~ costs of tbe machines. 
1 

Lqan for acquirinR machineries either for old-purchase or renting has 

to be .repaid within a period of 4 to 5 years with interest according 

to the terms of contrarit . And loan for d~fraying the operating costs 
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has to be rep:dd wit,hin the year <7-B mor•Lit:;) with interest ac~ording 

to the terms of the contract. 

After the expiry of the project, ttv: (:;\ p.i_ L~ 1. de• not get used up and 

cap i. l.o 1 r:oods. This value i:=; Lo })(: trl'' d;ed a~:; br~nefit in the last. 
'!f' . ,, 

year of the projf.~ct (if t.be machine is purchased J. In determin~ th~ 
"' 

gross cost stream for calculating the discocinted measure of proJect 

wo:r.th, depreciation do not enter as a cost. Depreciation is 

essentially an accounting problem and not an economic one. If a 

hypothetical proJect earns no pr0fit, i~s internal rate of return, net 

present value and hence the discount r~te will be zero. But the money 

will come back and depreciation will be covered and fully accounted 

for when the project earns an lnternal cate of return equal to zero or 

greater. 

0\ltflows: 

Investment cost here repr~sent the machinery and equipment cost. The 

operating cosLs are Lhe costs exclu~iv~ of dHbt services incurred by 

the proJect durinR the oPerational period of the proJect. 

~-e.t. Iienef_i.t.: 

Th~ net ben0fit is Lhus the differencA between the inflows and 

outflows. Since the land remains unc;•l~ivated during winter season 

before Qndertaking the proJect the bene'iciaries will not have to 

forego any alternative cos~s; so, the d ; fference between · inflows and 

outflows is their it1cremeri ' :d benefit. 
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SensitivLt.'l AnalYSis.: 

Seusit-ivity ctl:~ · ... }· ~; 5_ :_. can be done to see what,' h'lppr.;l ' S to the 

profitability if somethln.£ ~oes wrcng. P:roJ··ctions are subJect to 

high degree of uncertainty, and it is done t9 de.al with this reality 

of the proJect unalysis. It can be don" with respect to costs and 

yiel<;l~·. 
•. ! t · t .. 

4. Comments on selected components . 

In section two 'the c:omponent.s considered in pro:Ject planning/appraisal 

have been indicated. In the present section · commente are made on 

observation regarding th'-'s~ components and ,. some other · pertinent 

issues. Based on the pract) ce of proJect 'l:>lannint< and the· commen-t;s of 

this section, some recommendations will ·· be made ' in the following 

section. For the sake of convenience, this ·section is organised in 
.. ' 

three sub-sections under the heads of institutional, technical and 

financial. 

4. 1 Institutional 

This sub-r:wction deals lo?i th issues that are .. influenced by different 

institutional cons ideratlons. ·1'he .•. ihsti tttt·ioh!i!.tire i ~ 6rganislltional . ;' ' ' :'; ,:: -,..: . ·: _: . .<: ::·; ::'.' I• .· •• , • , . . .' 

SUCh aS the Village organisationS 1 and $0~.i: ·~->~oC::ial SUCh 8S lpcal 
· · , ·. . :~ w;~~r:i;;:_ : · . . · , 

practiae re~arding payrn~nt. 
. : ~ 

": .~ . '. . . . . ... ~ 

4. 1.1 Grotip strens~h 

A technically and financi.ally viable project( may :p;o . wr.ong fpr;, a 

variety of reasons. In BRI\C · s case; the strength and oapabil .i ty of 

VOs is perhaps most. crucial. There is verY: ·r.little example o~ landless 
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~roupA t.;1 k i nt~ c:o n t.ro L of and manap; inP. nn important aeset, from which 
. i 

to draw p;uidlL ~ s. Managem~nt and operational asr ~ct~ at ,the group 

· level' have not bee n considered here but this does not belittle its 
. ' · ! ' .· 

importance i n t.t~ 'l'Ioo of success or otherwise of the schemes. For both 
. ~ ' · . ·: ( '· ; ._ ,: ·.:.; t . 

purpose BRAC is on its own to devise a consistent and feasible set of 
.' ! . i . : .... . ~- . .. ~ : 

guidlines; bas~d on lts own experience (the experience of Proshika may 
. , , 

be cons ide red) . 1 t is <:::ssenti<.: l that. a ~roup· s maturity and 
., 

management. capablllty are assessed very carefUlly. It may perhaps be 
' .. ; t ·. , .. ·, ~ .• I ·· ' ~ 

advisable to postpone operation to the next season should there be 

reasonable doubt regarding the g:toups · strentt.ht : " '·; ·1 ·:o : · 
. ,. .... f . 

4. 1.2 Group mem~rs as water buyers 

' 'l'he experhmce wi 1,h this p;roup of water customers is var~ed. In some 

Areas GMs behave as water 'buyers· and attempt to reduce pric~ ?f 
•·· 

water at the negotiating phase. There is a tendency among som.~ . 
· , ·: .. ~ r ··t , .; · 

·proP;ramme personnel to accept this as heing natural. That is, it is 
. ' 1 

~ : - I 

taken as given that the GMs are naturally motivatPd by self-interest. 
,· -' 

This ready acceptance is surprising for it is part of BRAC philosophy 
1_:. t ~ I 

that target. p:rnun development can be achieved through the unity of and 
; . .... . ' 

i :,. 

,cooperation between the landless poor. Furthermore, at the . 
• • . i r · · 

feasibility stage one of the indicators of group maturi~y is the 
' l ! 

absence of selfishness which is behavi(•ur on J:tction motivated solely 
. :- ~ ·. . ·; . ' .; . . ·l ' ' . f ~ ; • •• 

by self-interest, whicl! rnay be detrimental to the interest of others 

in the same s i tuation. 

With adequate motivation - beginning in the con~bihhtisa~ibn ~base, 

the GMs can and do behave to uphold the interest of · their group or 

class. 
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.. 
that the indfvidual gain fr:>m lower water .Price will reflect in lo,w~r 

: ~ : . ... . . r ; r-, __ ; 

net benefit f:-- ,) rn their share of proJect earnings. As the GMs by 

definition own or operat~ small portion of ~and viz•a-viz the co~and 
~ ~-· .. _.-_.1.;; ~ :.: ... ; : : -i , · . . 

area , lower price of water will retrun s•oaller earnings from tht' 
.· ~ -.' ... . ! 

proJect. 'l'he benefits of owning an as!;et in terros of its social and 
,, ' 

economic - in short power, implication!,~ may also be emphasised. The 

benefits received l::y th~ participantf3 or shareholders in a scheme c~n 
,~~. . ~ .... : ; :. '· . . ' ' .. ' 

play a motivating part in strengthening group interest. 

4. 1. 3 Share croppers and owner cult~ vators · · ·' ·. · 

It is not yet clear as to who is better water buyer and who is 'good' 
· •_r,.\ ,.,:fi:tlf ,-.r:. n-:u:~d~ ·"tt:t. ·T ' ·'! • .' 

agricultural practitioner. This aspect neede to be understood clearl~ 
' • ~ : :t' ·i ~~ • j. ·, • ~- ~ • • ; • J .• • 

in terms of the implications for DTW scheme managed ,by landless 

groups. On the whole, it appears that the tenancy relation is an 
, ," , r'• ··\ ·. ~H~ ~ i, ·~ :· i: ... ~ 

important determining factor of the respori~iveness of the growers. 
~ j· : . j ' ... , ' J':!_,;; .;~ ~~· : ;_ .. :: ).~ ' ·. 

Where the costs of irrigated water is shared hy the land owner, the 
- ~ ~ ·; f· : · --~- ·- r , ., t-~-~ ;: 

tenant- usuaJ .)y a sharecropper, wi.ll be more res~_•onsive than whf3r~ i1 
_; . ~ . . .. ;. . ~ ·, 

is borne by the tenant alone. A related asp'9ct ~s the category of 

farmer wl}o ls responsive to supply stimulu~. It ~as suggested by tpe 
. f ' 

staff at Rangpur Area Office that 

landownership between 0.75 to 1.0 

a marginal farmer (with 
'·t ~ ; . ) -~ (>t. · ---~ ; _ ; ,.. ·:·t 1 ; 

acre) is responsive to good 
~ ~- ·• ·l.; :i, _! : -:; T ~. :c' '. . . . 

agricultural practice. 'i'he number of ·t,enants will also influence the 
~ . . : 

form of payment. 
:' . 

4. 1.4 Mode of payment 
.. 

This is in part related with tenancy ai\d .in 'part ' with'the 
l . 

competitiveness of the irrigated water market~.; ' "' Th~ ·common practice i: 
I ' i 
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to pay in crop share, cash payments -- loc'il practice in Boraigtarn, 

Jhikargacha .<Jnci som~ part.s of Bankra Area .. , discou~ages tenahts for by 

definition these are poor farmers who car. no+. <9r ~ill not) pay by 

installemnts in aclvauce of harvesting ; ·3.lm'il1.\t'ly ·, ~~.rgina!. and small 

owner-cultivators prefer crop share. ~Len parts of the · payment are in 

advance the loan reQuirement of the proiect is reduced as operational 

costs are met by adv~nce ectrnings. ln t-er~st p.!lyroent on operational 

loans is also saved. . ~ ' ' I 
. { . · ~ ' 

In Bishnupur, Bankra, the local practice of payment in cash was not 

applied to the landless scheme - the composition in teriDS of tenancy 

and farm size may explain this. ln Jhikargacha, the cash rate is very 

~ish at Tk. 2,400 per acre. and there j~ for obvious reasons n~ 
... . . 

possibility of chanRing to crop share. The comp~titiveness of 
; ~ .. I :. . 

Jhikargacha water market may explain thls, as it does in Boraigram. 
I ' .\ : ' . i ' : , • , • ~ .. t 

With about 54 DTW · s in the Area the lat·.dless groups of Boraigram Area 
' ' . • ·i·! "'! ~ ~ t : H t \ ~ ' {, ~ - ~ ~ I ~ ,;·• ~ :_ ! 

were unable to influence the price - tlleY were :Price takers in a 
.... . ' . 

competitive rnaL·ket. Aspects of, other ~han compet-itiveness of the 
. ; . i ·: ~- : . : i • : ~ -~; .· t 

market, the societal arrangements may ~ e hel .. ful i .n explaining the 

experiences of Jhikargacha and Rangpur . 

4.2 Technical I · · . . 

In this sub-section components lhat uan. be (.;lassified as mechanical 

and agronomic are presented. Some of these have been c~ted in section 

two, and the impllcations of the commer.ts here in terms of programme 
~ , . ~~· ,.<· !, · .. .. ·;: ·; a t-1~ · ~ ; :· ·i 

design ana management, are presented in the following. 

:,_ f. ~ . . 
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4.2. 1 Drain layout 

An area that requires a skilled pe~ 'Jon - son1e ·one ~ ~ho has scientific 

training and experien~e of designing channel · layout. A faulty layout 

and badly v.:m ::::t.;:ucted channel network will result . 1n uneconomic, 

distribution of water . There. tnay be ~ater;,~logging , Ah.d reduced flo~ 

of water will lead to increased costs frotn: ~~addiib!ortAl t ,fu~l ·' • • '· 

consumption. Machines may also need t~J be .,operated foi' time -Petiods 
. · .. : . 

longer than that recommended. This may adversely' --affect machine .. · · 

efficiency, its longevity, cause breakdowns; ·. and . . thus increase costs. 

Customer confidence will suffer . 

4.2.2 Topogra~hy 
..... ~ : . ~. . . : 

Although there are many constituent elements of this heading, the . ' 
present paper concerns soil type and its implications for yield. 

; ·;, .! :;•;,"11 ''.:l( 

,· 

Sandy-loam is ideal for yield whereas clay-loatnretain water better. 
'. ~-· ;~ ·: !' · : . . • _.' .• 

The trade off necessary between yield - ~nd costs needs to be assessed 
.. ~ ., ' .· ... .-.... ~ 

on the basis of the net balance. Should .the a~e~ap;e yield potential 
. - ·~ ., . ; . . '.· r \. 

of soil be hip,h then low r~tention soil may be considered if the 
J . • ,• :· ; : ' .~ l 

increased co!::~ t 0f f•:1.el is compensated ~Y greater yield (assuming 
: I :. 

. .. ~· ' ; ' ]' ~ ' ·' . . ' . . . .. 

payment is in crop share). In cash payment areas, high retention soil 
' 1 i 

type may be prefered as it saves fueL Where the soil ~· is sandy-loam 
.: . ~-

and rate of payment is not high then cc_gt r~ducirig measures must · be 
'· 

taken as w~ll as expanding the actual ' land area covered by the scheme . 
( (" ~ ~ l 

.. 
4.2.3 Cropping pattern and yield 

The cropping pattern in any area is given in the immediate future. To 

undertake a DTW scheme the pattern sho\.1 ld include HYV paddy 

... 
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cuiLiv<.tLiorr irr dt·y :·:,: .:trJOn:L Oft.:rt it. hiJ~ h•v1n prJsHl.hlP- to convince 

farmers to chan.·~e to new practic~s ·.ncluding HYV c•·op. In Rangpur, it 

has been argued th~tt in the second season onward there is a marked 

poss ibU .'t •. ~. _., . ·.J ht•.· tobacco growers changing over t ·..J paddy <HYV> 

cul t.i vation . As tobacco season runs into the irrigation season, in 

these areas growers cultivat8 a short £estation variety of paddy the 

yield potl)ntial o.f ·.J ; ~_;,,~h 1.:'3 ne-t :111~h . TL? · farmr~rs should be ~iven 

enough time to prepare for AYV paddy cultivation, and the requirement 

here is early start of scheme operation. Confidence of growers 

regardin~ the ability of the landless groups to deliver the goods must 

be strengthen0d Ly implementing the proJect in advance of the 

irrigation season. 

In planning or appraising schemes it has been noticed that there is a 

tendency to ov<?.rR L-:~t.~ local yield po tent.ial. Yield estimates -

essent \.al phys leal input int.o thr:! estimation of returns, must be done 

very c.:lrefully. lt is better to under•::Jtimate the yield potP-nt~al 

th<tn ,ovf"rP.st i rn t_, it . Th~ •d m of , .. roj~~ct appr~isal. is to, sel~ct 

healthy sch~)mes which re(pires a carefnl est~ ma~ion of the yield 

potc~ntial; there is no point in makint~ up numbers if these are 

cripples. 

4.2.1 Machine condition 

ln case 3n 01d machin~ is being assessed its nondition must be 

ascert~ined by a skilled person. Purchase of older machines should be 

considered as second best option for these require large investment in 

replacement of, say t,he engine. ;• !td cac :;;e operaticma l difficulties. 

If an old machine is rente~ : :there may b§ irequent breakdowns resulting 



in increased expenditu res and a weakened grower confidence. In 

addition, r:e•·l · in br.:,nd names are :1otod us for th · ir high fuel 

consumption, unavailabil '· ty of spare parts; '13tc . Often an old 

macr.ine ·s manuiact.urer rated capacity is not · met· "in · practice. In . a 

high wat,er leve 1 ;=;tr e;..l !3Uch (i.S Ranr:p•Jr, machines with two cusec 

capacity a c tually d i. schar~es as little as 1. ?5 cusec of water. This 

will increase fuel cost. 

Surprisingly, 
. ' ., ' 

the aspects of' ma(jhin~ . condi t'ldn '' rifted ' ca'P~icity' ~'Pares 

and: fue1 requi .t:'ements ,· are ~a veri inadeqtiate' ~6hsld~ration9 ' irl .Prb'Ject 

pla)lniqg. , Fin~.neial implications assof5iat~d i vH.' ~tPtne3~ 'is c'!eaf~ ' '·' ' 
•• . l-f ~ .:... . .. , •• -

4 . 2 . 5 Diesel price fluctuation 
,._,· 

Fuel is the largest component of operat.ional costs, and fluctuations 

in its price may well turn a poten t ially surplus scheme into deficit. 

An example of fluctuation is a scheme in Rangpur where expenditures on 

fuel . (diesel and lubricant) increased from Tk. 20,761 in the first 

season of oper ttion to the third ~ •: ason to·tal of ·· k. 43,787. It 

should be noted that the third se~son ias been adversely affected by 

drought J,_,t ··. ; :: g l,h•:• machine to be oper .1.ted for lunP.:er hours. Unit 

price of diesel has also increased fr o m the reRulatory Tk. 7. 15 per 

litre to Tk. 13.20 in the Darshana Are:a. 1 : • ;. t !, ' : II• 

\~hi.le cost ca lcu.l .~tti o n !3 :~r-: 1c.:1de, ;, . }11~ l •O :~sibill t_.y of increased fuel 

cost should be accounted for. In some areas such ~s Bankra, prices of 

all inputs increase during irriRat.ion s~ason. 1'his can be fttrther 

agRre~ated in certain c0nditions, e.g. drou~ht. In order to reduce 

the effect of market fluctuation affecting proJ~ct outcome, advance 
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planning of fuel requirement and sources of supply (including carrying 
I ' • ' 

and storage) sh· uld be considered. 

4.2.6 Spare parts and maintenance 

Comments regarding spares are related with and similar to those made 
. ( .. .: >("' 

about machine condition and fuel. During the irri.,$~tion season spares 

are not readily available in the .market . even at an inflated price. 

In Bankra, it was sometime before a replacement crankshaft could be 

found at a very high cost of Tk. 17,000. In order to reduce the 
; 

effect of such situ~tiona it is n~cess~ry to ascertaib in advance the 

spares requirement as thoroughly as pos9ible. 

On the maintenance front, presently the programme is dependent on 

external expertise - it is provided by BADC in a iimited Ray but with 
• i 

its ·usual problems·, by CARE upto 1991, and by local mechanics who 

are something like 'quack doctors·. The importance of maintenance 
'' .f . · ... . 

services cannot be over emphasised, given its specialised nature. 
~ ' ; • . : :· !" ; ~- ' -. : 

4. 3 Financial ~ r ' ' ' ~ 

Project as arrangements for converting resout·ces ~nto and · pr~ducts, 
. , : . f. .~ \. • • • ~r ~- ,-;. •'"'· 

that are technically sound may produce outcomes t.hat.can be achieved 
• " • o• - - ~; . ·· ~:;,'•·' i· f .; ·. ,·-:tri (;;. ,' · . 

by different arrangements at a lo~er cost, are ln~fffcient.. · In other 

words, a technically sound project · ~ay · not b~ ·c liti'Andl~'fly 'VI~bl; ~ · -
i.e. , resources deployed in one proJ~ct ~Y gen~~hte . rt.or~ benefits in 

. . . t : ~'\ ·'\" :· ·.: ~.' \ ; . ,. 
another. Ascertaining the profitability - the positive difference 

between earninHs and expenditures, of alte~nati;~-~~ojects and 

arriving at a decision regarding thE~ most effici~nt, is the purpose Of 

financial 'a jnalysis . The theoretical and related aspects of 
. , .• r ; ' ; 



profitability analysis have been dealt with in an earlier 

present is conc:.~rned with the aspects that are to do with 

section , tQ1 

programme 

obJectives. 

4.3. 1 Demand analysis 

Any proJect that is by it.s nature engaged in the exchange spher_e of 

the economy, should very carefully luc~te and asse'ss the demand for . . ' 

ita output. It avpears that, like yie:ld, estimation, the pot.ential 

demand for irrigated water is not ~horoughly analysed. There is a 

tendency to translate pot.ential command ar~~r s.~ze - ~nto demand for 

water. That is, there is a confusion be~w~~P:~bat land area may be 

physically covered and what the actual demand would be. 

.. 

What is emphasised here that impressionisticconsiderations of water 

demand may overstate the actual demand, which . in turn will affect 

projects financial perf0rmance. The demand for w.~ter ought to be 
i : " i ' ' 

considered along with other related components, viz. potential and 
t - ~ I .. , : . 

actual size of the command area, th~ yield potential and the price of 

paddy in the locality. 

4.3.2 Marketing of crop share 

In schemes where payment is in kind, the G!1~ .: sh~re . of the crop need t~ 

be sold. At present, in most Areas the sbare . is .sold primari'ly at the 
·' • . i >.: I ' , I 

point of threshinp,. Wholesale traders are the main buyers. In some 
. . ' ' I . • ~ ~ ' . · : . , , ' 

' . 

Area Office there is an emphasis on cash s~les, : th~t is the 

par·ticipants are encouraged not to sell their share .in credit. It is 
! , \ ( I 

argued that it is difficult to realise the credit payments. In 
Darshana, the practice is some what different in that share..:paddy ' is 
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sold t o the participants in paddy husking scheme. This is a sound 

practice as tl ··: . va l ue added at the proceos ing sta1:<e will accrue to the 

VO members. This is further considered in the next section. 

4 . 3 . 3 Benefits to group members 

It is a £ne t tha t entrepreneurs - be they large scale or rural 

landless, take risJ.s tha t nre propo r tional to tl~ returns/benefits. 

An irri,.~ation scheme is. by its location and nature, a high risk 

proJect . As there are risks, the participants in the proJect would 

also req~lre compensating, potential benefits f~om tpe proJects. The 

question of dire~t benefits to the participants - who are by 
J. .~ ; • : . 

definition in the low income group, may on the whole be given 

inadequate consideration. Area s'taff do agree that the participants 
' 

must "see' some profit to maintain their morale. 

The benefits in the form of profit share, accruing to the gr9up 
>. . . ... 

members is an indicator of the ·quality' of the schemes. The decision 

rule of selection from alternative-s, may consider benefits to the 

participants <this implies that in financial l:inalysis the NPV measure 

is better than t.he IRR) - both direct and indir~ct as well as present 

and future. 
' ' ,. 

l 

The problem here is that, on the on~ hand, the lower ::l..e the income 

group the higher will be the pressure for pre~ent consumption, on the . . ' . . . ' 

other hand , development entails future consumption. From the self-.. 
sustenance point of view, quality of schemes interms of profitability 

should be weighed carefully against the tendency to achieve higher 
,. . I ' 

quantity. Balancing all th~se aspects iis not going to be easy! 
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5. Recommendations 

It has already Geen indicated that resou~des are n~ve~ unlimited! 

these are scarce and have competing demands on them. The purpose of 

planning i s t) ~:lfect i ve ly allocate funds, and ensure. t~~:tt these are 
.. ' ,; . '.: • . ' . ~ ; ! -

· . . 
systematically combined with other scarce resources to produce the 

~. ~ ' ·· ~ - ·~ . : . . ' I j 

desired outputs . Th~ obJective of appraisal is to attempt to narrow 
. . I 

down the member of a.lter ... . ~ utiv~~t: l.·:, ar:o:"iv~ at ~ decision to select the 
• • . · , "· • • • ~ j ~ ' 

most efficient. Acceptance and reJection of s7hemes must be bas~d on 

facts and. in BRAC's case, the social reality and the orRanisation·s . . t· 

strenth And limitation. 
i : . 

Monetary, human and physical resources at BRAC'a disposal is not 
.., ., . ,.! I 

unlimited. with competing -often these may be contradictory, demands 
\ ' . t ~ . , 

on them. Therefore. funds are to be al~,oc.~t~q(i~~es~ed with utmos.t 

care to p;et the best possible results. One w~y tp measur,e results is 
. · ·-: · ; ·· , . • 1\; ) 

by the repayment rate; with 93.77 percent on time cumulative principal 
'.' .. f~ •. ~ . . r r. ~ i . i ; ' · . 

repayment rat~ this is not a problem <BRAC, 1988.: 1>. ~ow, .th~ task or 
. i . ~ -~ ; ., . . : I .-, . 

the challenge .i s to measure it by quality of the &0hemes. Quality may 
~ " t ' ' ,·, ! ,. : I" 

be assessed by many indicators: profit share to the participants; 
~ : .~ ~ ', ' I ' ' ' 

outright ownership by them and th~ ~eef-sustaining ability of ~ha , 

schemes; etc. What is important here is that quality should be 
>. _ '· r.d~·· :·~ :· ,-~ ~ ···r· · . .- .. :· ~·. · 

achieved either by reducins;1; variable inputs- fuel maintenance, ,or . by 
. ~ ~ . . ' . ·' . . . j . ( . . . . 

increasing output- command areea coverage, higher yield, sale :of -"ate.r 
. ,., .:· ... . '" ' . . : r· . ' . 

for secondary purpose (seedbed preparation, ~ther cro~s in .addition to 
. .; ::.· ~- q ·. ! • . . \ ? , . i . 

the main one), or both. For this to .happen, in the context .of land.less 
• I • : • · ~ .• , L ! ·:r. ~ : · '? ~ .>' .' ' :. ~ ·~· ~. ' - . . ·~ 

development, the role of planning, management and .su:pervision .is 
. "': ~ : .· -+ ! . , ;.. i.. .· ... :., .. r. ~ ! • 

vi tal. 
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5. 1 Target setting: When target (numbers) are set by programme 

manage me nt, th1.s Lends to indicate to the Areas that, the numbers of 

DTW schemes undertake n a.~. · e more impo r t ant. · f-. :3pects of benefit to the 

participatory VOs or the self-sustenance of the projects, in such 

situations,may be neg l ected. This may in turn lead to weak proJect 

appraisal. The r es ult may he tha t in me eting the ta r~ets set by higher 

ma nagement, a number of crjpples are produc~d. 

Targets may be necessary i n the context of l earning or experience 

gathering, Gut at the present time the irrigation programme hae (or 

should have) graduated from the "learning by doing" phase. To continue 

in the present adhoc, "instructed from above" basis means a lack of 

programme maturity. This may be an opportune time to effectively 

decentralise the identification, selection and management of DTW 

schemes to the regional level (field based). 

5.~ Decentralisation of plnnning, management and supervision- in a 
: f.s 

systemaU.c ma r·lle r with accountabi ~ i ty, will add t :.1bs tance to the 

argument that BRAC mana~ement is based on pe rticipatory principles. In 

the context of the DTW i rri~ation programme identification, selection 

and i~plementation of s c hemes ought to be better planned and 

coordinated at the field l~vel. Since regional management is presently 

being stationed at t he field level, a clo~er, more integrated approach 

may be taken to the related aspects/stages of planning DTW schemes as 

well as funding of others . Field based technical services units will 

strengthen the proces s of decentra lisation at the same time filling in 

a gap in the programme design. 

•' 
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5 . 3 Funds programming: Irri~ation project straddle the exchange and 

the production :3phe ce s o f the economy. It is primarily in the exchange 

sphere as it s e lls water,· and its output is ··utilised as an input in ~ 

produc ti o n. BRAC fundln~ e nco1npa s see sche mes ln both ~reas of the 

econo my. At the pre~· ~ nt. t ime "prog r a mrni ng" of funds allocation should 

be considere d ut t he programme Leve l . By pro gramming it i~ meant that 

funding o f sche me s should be coordinated - so that different stages of 

exchange and production are linked. It means allocating funds to those 

schemes which are related with each other either vertically or 

horrizontally. If there is a potential commahd area that stretches out 

in such a way that two, for example, DTWs can 'be undertaken to cover 

the land area, then funding of both can· be considered. Example of 

vertical integration will include power tiller, cultivation and 

processing/trading of paddy/rice, in the context 1 6f a DTW scheme. 

Funding may also be considered for group member farmers to apply the 
{ ' . j • • 

"seed- fertilis""'r-water" technology package, as be~_ng contemplated at 

Boraigram. A successful Project of this kind will have demonstra~ion . 

effect on o ther farmers. P)ssibility of supplying (selling) quch 

packa ge by group me mbe rs to irrigation proj e ct customers, may also be 

c o nsidered (see Imam, 18H3). II 

By programminv, funds allocation it can be ensured that the group 

members derive a share of the value added at·each stage- or from each 

component in the chain, of production and exchange. The decision to 

progr~mme scheme funding is a policy concern which involves design 
1 

aspects. At what level is the programming t6 be implemented? Within a 

1 • 104 I .. I' 
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decr.~ut.r >dised planning a11d managem~::nt framl:' 1-Wl' lt the Regions are t he 

ideal places for this. 

5.4 Implementation: There are t wo other aspects that should be 

considered on regional basis. This involves the impleruentation stage 

(DfW schemes ) and planning of input supply. As stated in the 

introducto ry section the focus of this paper_ is ; the feasibility stage 

in pl .:ilm I ll!!, , t.he implementation has been left out. The importance of 

tlds ~~ tel u:e is no l ~ss than the focus of this paper. To make amends, a 

brief and sketc hy consideration of this may be made here. 

By i~plementation it is meant the time period fro~ the petitioning of 

'BRAC office to the commencement of operation. It ts a peculiarity-

from inexperience or faulty planning, of Jevelopment proJects - at aJ~ 

levels and scales, that the implementation neriod is underestimated. 

1his may result in an under achievement of the predicted figures ~r 

inputs and outpu·ts. In the context of BRAC 's irrigation programme, ~ , 

is not clear how the Area Offices consider the tim~ frame, 

particularly that required for implementation . 'As an outcome of del _/S 

in implementation many schemes start opera l,i on well into the 

' irrigation season - as late as March, producing outcomes that are 

below the efficie ncy mark. A delayed start has efficiency implications 

in terms of the size of the actual command area ind crop yield- thus 

profitability, and adverse effect on cus tomer confidence In a 

different ·context , 1 STWs funded by Pros h i ka. · tt ' vembor has been j r 

sug~ested as the month wh~ n operbtlon s houl u s tart CW0od, 1983). For 
•, 

BBAC, the diff · c u 1 ties and benefits of t;uget·ting No,vemb~r/fler:: "''"l'l- . ~-- .., "3 

the deadline for implementatio~~eeds to be considered. 
10 
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~- b Input supply: 

input.s a.nd. their pri ·~es , have br ,pn cl iscus sF.:·d in previou~ sections . Py 
. , ,..-.. I f:, .~ t \ , 

I <:t n c~ condj. l . j_on of the mac hi ne nncJ ~ r.u.ipn ;•: nt.T:1e Ar.~~ -~ ::; ~ . <Jff face 

d. iii ·~. c t L r r in a ;3ses:3 ing machi ne -:::o11 c! i ;,:.. ·. m leadi n~o-~ to i r.;ad '2quate 

o J: old nE1c hines .J.nd ce rtain brand n<:noc,s. I t is .:tlso ne.cessary to 

l ocate the sources where these can be uva iled a nd their prices. Having 
I • 

donr:- t.h i ~ -: f···r !':.:v;h fV:heme , ·the tot:d l:''~quirew~nt o f a region can be 
·r 

planner! a n ( I. manar;ed at the f ield leve l. Regi.<) n based (decentralised) 

pl:::mninro: and management of Lnr>ut :-;u;: >f_-· ~_y g hou lll bE; g v cn ad :~ qu :tt~ 
' .. ,, 

con:3 i dero.t ion. 

5.6 On the institutional front two concer ns ne~d ~btief elaboration 

Cw::1to mer conf iaence and alliance b~ t ween the ·L a1~dh!ss and others. For 

a farmer to agree to buy water from a landless Rrc un h~ must ' be 

~onfident of the ability of the suppl i ers (of wat er) to d~liver the 

goods. The tj_rning here is important for t~e · farmer may ' wisb to see 

that the landless - hitherto ex~luded from manag~ment ~fid operaiion of 

any 0sset, will supply as claimed . Timing of identif ib~tiori, 

feasibility and implementation is vital. ' " 
~ .. 

The group' s~ abi 1 i ty to manage the ?roJec ·t wi th(~ut muc;h dlff icul ty will 

encourage the growers to adopt good agricultural p~actice. In places 
. ' 'I : , . I } . 

wher e the payment for water is in crou-share i ~ is essential tha~ they 
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are 1001 ivaV:!d/trained to e mp lov mou':-:.t:t . 'Jec hnologies. After all, with 

t) . '1 1\ LL i<mce between the land less and others: Ono H8pl}ct tha t has 

n o t·. l>< .eJJ ,1 ,.-"1 1-dl .h :3(, j'· ,r j •_. ln ':'! JJ ' '':~ ib ilitv 0f.conflir:i ~i th elite in 

fore i b 1. :v \~.:.d~8 ~~a Ler in except ion<.:.!. !~ _ 1.-11a ti~;ns r:.t s d r ought or simply L 

' • 
being greedy . The possibility of such e ve nLuaJ it "es should be 

con,s ide r ed at an early stage. One mr:lc han ism to prevent such incident~ 

rnay be the formation of a "watch do v," gr o up the members of which 

should include water selle rs and buyers. This group wi th the consent 

of al l •.: oncer ne d ma y be r es pons i b 1 e f 'J r enforcing previously arrived 

at norms of se ller a nd c us to mer be haviou~. 

Th'-' participatory i'arm<-~r should v:i. v e un unde:--r taking t hat th~y a r-e nGt 

to lake wate r uy fnrce. An unde r . t~nding between m• r g inal and small 

farmers n nd the landless groups m~ y be developed to t h i s e nd, prior to 

i nvolving t he large r farmers in the group . Once thi~ understanding has 

... stood the test of time - pe rhapH couple of seasons, a nd that of 

conf I i •.:t. 1-1 i t-.1 1 ot. h •! r~3- .-., v ida nee s ho u Ld be pr '3 fer r ed, it can evol ve Lo 
. 

become a n alliance whe re wide ran~ing issue s are inc9rporated. The 

al.liance may become an inst i Lution whereby not mere ly the DTW scheme 

but on o t. her issues there is co nee r.· t..ed effort by ~he landless a nd 

thei r allie3. 
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Once -t_.] E.: l a ndless .:>. nd tilt~ la.ndo>me r s f.:1)0 1H~rate in l:l.n economic s ·::: heme-

that i..:: b~~ n e fi-: - i..al tv bot.h . t.l"Je te ·:·•. ':lency i .o ·.:: r e_\tE': or sustaih conflict 

t ha n t. hc ot, her. In ordr:- :t· t•) f'r e v~nt. -~ s i tua t~ ·) n whel'e the powerful may 

t :1 b=. a n unL!ue sh:-:\n: o f the LV~ n e f i t.s - j ndi rec
1
t.ly

1 
o r ' dir.ectly, alliance 

f:-. H Future research: 'l'r::- wind tlp t .rd ~ Rr.::c tion a br Lr3:E note on future 

u:.sear ,;h re J.a ted with t h ';j lJ'l'W ir-rit~;atic n p r ogramme. The present paper 

cow::: :l_c:k r -=~cl c ul .v .:t sm.:tll parL./port.ion of all th:: i ssues/concerns 

i nv o lvAd i.n i. hc:~ pr'0 f~ramrn ~! . I'lL l .< sl Fo .r.· retH:! '.trCh, it ' has raised few 

is sue~:; th .:.n. m;;~y be inv ~~ssgr.tt.ed on i. !Jr>.i..r 01·1':1 •.:>r as part of ot.her 

studies. At t:b.e level of specifi_c issues/concerns the following are 
' 

some . 

r eo nra nisation of groups how :.>uccessf ul? 
I 

whc' .:n :e "p.;ood " farmers .\ nd who cue more willing water buyers, 

with regiona l (agro-ecological) vc riations, tenancy, farm 

ma rtagAm8Ht and operetion a t VO l e v P. l; 

se lf - interest vs . consc i e ntiaat ion: 

• 1 

pHyment-- cash vs kind: n1a ·keL competitiveness or social 

strdcture or agro-eco logy? 

sc heme failur es : why du / ~ roup me rnbe rs stay with the VOs? 

\ .. ·. 
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. I · 

At a higher/complex level the followinR may be considered for further 

study: the fin a nc ial/economic and s ocio- political implications arising 

from either success or failure of schem~s. Regional (agro-ecolo~ic~l 

as well geographin /administrati~e) vari ~tion influencing experience 

should be an important factor. The data should be both retrospective 

as well as continuo us, which will be d ictated by the conceptualisation 

of the researc h issue, the purpose of research and its use. These 
. . 

aspects along with theoretical perspective, will also dictate the 
. ~ 

methodology, including the focus <BRAC or VOs or society or all?), the 

time frame (fro m planning to end of second or third season?), too~s 

and techniques of data col~ction and analysis, etc. 

6. Conclusion 

In the la~t few pa9es it has been attempted to delineate and dis~~ss 

the process of proJect appraisal viz-a- viz the DTW irrigation 

programme , with particular emphasis on feasibility. Some programJe 

design aspectf: have been commentea upon where it was thought 

appropriate. Recomme ntat :l..ons have been made which are based on the 

' data presented and the authors· under~tanding of the conditions. In 

social science only an arrogant persor claim to make final statements 

regarding a social phenomena. If this paper can help to raise 

' questions regarding the programme or initiate a debate/discussion on 
! 

the issue unde r consideration, then the efforts of the authors will 

have been worth their while . . 
As it is already apparent, the DTW pro :~ramme of BRAC is not only going 

to continue but to be expanded . At thi'3 Juncture the issues raised j,n 
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the paper may be considered for action, or referred to apppriate 

authority for f urther research and / or consultation. The aim of the 

paper ha s not b~en to make a Judgement of worth on the schemes, but to . 

identify areas ~nd factors which may be manipulated/affected to 
J I • 

strengthen the prog ramme. Lastly, i t r e mains only to reemphasise the 
f# 

role and r e sponsibility o f the s upport ing agency in planning 

management. t r a in j np and s up~r v is ion of th~ sc h e me s . The programme is 

dealing with a class of the population, .who have historically been .. 
ne~lected by all hitherto state sponsored institutions and programmes . 

They are the " o u·ts iders" in the development effort, who have very 
' •' 

little experienc e of m :.mar ~ in&: higher level economic activities, 

particularly as important as DTW irrigation projects. The 

responsibility of the supporting agency in gathering knowledge, 

diffusing it among the landless, and supervising them applying the 

knowledge, can not be overemphasised. .i! 

I 1' 'I 

• I 
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1 to , •· ~ 

110 
36 

. . 



APpendix =- A 

Pre- Feasibility (identification) Checklist for DTW Irrigation Scheme 

10. E.t 

1. 

3. 

4. 

5. 

Cropping intensity I 

Yield/ac.a) Irri­
gate d 

I 

b) Non Irr- I 
1p;a ted 

Soil type 

Irrigation situa­
tion in the area 

Potential Command 
area 

I 

I 

I 

6. Water charge per acre 

"' ) Cash I 

b) Kind I 

7. Present Irrigation 
management status I 
<KSS) 

8. Nearby wo rkshoP and 
other back-up I 
support 

9. Number of STW exis ­
ting in the poten- I 
tlal are a 

10. Whe ·tber o wne rs of 
STW are willing to I 
withdraw from the 
target a r e a 

I 3(Tripple I 
(c r o p) 

I 2 (Double) I 

I 4 0 md s . + I I 2 5- 3 9 md s . I 

I 30 mds. + I 

I Sandy 
loa m 

Deficit 
I Irriga­

tion 

I 60 ac . + 

I 

I 

I 

I Tlc 18 00+ I 

37 

I 25% I I 

I Poor 

I Within 
3 miles 

I 1-2 

I Yes 

111 

I 

I 

I 

I 

I 20-29 rods. I 

I Clay-loam I 

I Optimum I 
Irrigation 

I 50-59 ac. I 

/1500-1800 I 

I 20-24% I 

I Fair I 

I Within I 
3-5 miles 

I 2- 4 I 

I May be , I 

/l(Mono 
(crop) 

/< 25 rods. 

I< 20 rods. 

I Sand 

Surplus 
I Irriga­

tion 

/<50 ac . 

I< Tk. 1500 

I Good 

I Good 

More 
I than 

5 miles 

More 
I than 

5 

./ No 



11. Existance of VOs in 
the vicin i ty of ·the I I 6 I I 5-4 I I < 4 
tnrg(:: ·t are a .. 

12 . Group strength 
( i d P. n t , ·i f i. c a. t ion I I Strong I I Medium I I We ak 
stage) 

If the to t al score of the answer: 

(a) is 120, one o r more DTW c an be introduced without hesitation 

(b) abo v e 60 , detai led feasibility needed 

(c) less than 60, not to be introduced. 

11 2 
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APP!i:.ndix :. · .f:: 

co;: r BENEFIT STATEMENT FOR FINANCIAL ANALYSIS 
( a n r ; ; -: r1 m r• 1 '::! ) 

) ~ l ~fi-t!7 18':-·• - 88 l !?f:l·R - 09 198 9 -9 0 1990-9 1 

a . Ar e a undc;r ~addy cult.ivat:i.on 
in Boro S~as ons (acres l 

b. Y.i..e d 1-•<:::r ac . ( rn:J.u nds.> 

c . Tot-.-31 u:•(lrly J.JT'-Jcl•,.·t.io ; , 
[Gro up · ~: sh;;trr~.l \ rn <>un rJ sj 

d . Marke t. Price <T.:~.ka / md . ) 

Al Toi.a l vnlu<=.: e>f 
paddy produc ed (Taka) 

A3 Wat~r char~e fo r irrigati ng 
other cro ps <T a ka ) 

51. 50 

7 0. 02 4 8 10 624 

10 1 18 

2 ,929 

60. !)5 

200 

96 0 880 

20 0 0 0 

40 23-1 

62.00 62.50 

32 32 

1904 200 0 

200 2 00 

99 0200 1,0 00000 

20000 

4,234 

2,000 

4,234 

A. Tot~l Revenue from Irrig. 
( fi. + A J f- A2) C'l'a:ka ) 

7 0.024 850672 1.03 ,114 1 ,05043 4 1, 06. 231 

B. Fixed Investment cost <Taka) 6 0 000 86 . 000 

C. Qperating & Maintenance 
cost (Taka). 5 J 199 68 .52 8 

a . Drui n c o nstr ucU o n & r ep.:1i r s 
b . Spa r~ parts "~ r E-;pairi ng 
c . I! ll e 1 r: ( ' .... -l . r1 : r. ~~ (. . 1 
d . Mobil / ge::tr o l ;_ . 
e. Salary <Manag~ r /Dr i ver/ 

Li ne me n ) 
f . ~0 ·1 lt:!c L i.(_•n /'J'},, ·w.:; h ·i 11 1 ~ I 

Sacking Cost 
g. Miscellaneous 

D. Interest on l oan CTaka) 

Ne t Benef it {A-<B+C+D)} 

11 . 1!:>8 
3 . 60?. 

18 . 003 
2 0 '/58 
fj ' ~~ 0 () 

:. .. 7 ~11 

7 0878 

9 0 U8 5 
2 0 3 ~- l. 

2 4,4 3~ 
3 01 85 

!.3 , 8 0 0 

u.soo 
h ':'~" 
- I :. .. - I 

g. 44 1 

- 887 . 

11 .. 

10 , 000 

8' ' . 299 

100 5 00 
5 oo1 2 

38 . 535 
5 025 2 

14 0200 

7, 1\ 70 

7,800 

11 . 658 

- 7 . e ,·, 3 

12, 000 

89,29 9 

10 050 0 
5 ,54 2 

38 0535 
5, 25 Z 

140 200 

7, 1\7 0 

7 , 8 00 

9 0058 

-- 5 ,723 

13 , 00 0 

89 0299 

10 , 5 00 
5 , 5 42 

38, 5 35 
5, 25 2 

Jt1 ,2 0 0 

7,4 7 0 

7, 800 

13, 9 37 

-10 , 002 
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