fespectiVely. The required experts will be a team leader and

supervisors.

..The propoéé& schedule of - the consuitihg services is: shown in

Table V.4.1. "Manning Schedule-of_COnsulfihg Services".

. The cost of the consulting engineering services are summarized

" as follows:.
I. Final Design

Foreighfdufrengy o Us51,500,000
. Foreign Expétts’62'Man»m6nths :
Lbcal-Experts.lSO Man-months o .
Local Currency o I .Us§ 300,000
_Per'diem allowance & others: '

Total . : L . us$1,800,000
II. Pilot Project

Foreign Currency L o - Us$ 770,000
Foreign Experts 46 Man-months o '
Lo¢al Experts 52 Man-months : ; o
Local'Curfency : o - Us$. 180,0005
" Per diem allowance & others

Total - : S E Us$ 950,000 -
111,  Stage-I Impleméntation

Foreign Currency | - 1 _ US$1,900;000
Foreigh'Expefts 93 Man-months .
‘Local Eipérbs 174 Man-months Sl
Local Currency ... o i R : US$: 380,000
Per diem allowance .& others

Total : 168$2,280,000
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V. Stage-II:Impiémeﬁtation

Foreign Currency
_Féreign Experts 84 Maﬁ—mbﬁthé
LOCai'Expertszl?A Man-months

Local Curréncy'1.

_EPef diem allowance & others

Total
Grand Total

Foreign Currency -

‘Local Currency .
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US$1,800,000

US$ 370,000
| U8$2,170,000

Us$7, 200,000

U8$5,970,000 ° -

US81,230,000
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© CHAPTER V. PROJECT JUSTIFICATION ~

VI.l. Gemeral

rThe'Project'eime',:among others; tO'impfove the farm economy in
the Project Area s0 as to contribute to Pakistan's:nationel eeonoﬁy
as’ a whole, At the farm'eeonomie level:'tﬁe:improvement of the'farm
economy could ‘be attained through the stablllzatlon and 1ncrease ‘in
farm production supported by more expanded farm lands:and “intensive
farming than those atgpresent. It involves:dlso-an increaseilnﬁcash
income for the upgrading ‘of farmers' living.standard. At the
national 1evel,'it:ehould-comply'ﬁith:thefreqoiréments in - the
national policies such as the stable supply of egricultUral-oroduots,'
saving and increase in foreign exchange eernings by selfesoffieiehcy
and . exPort of agricultural products, creation of employmeot
opportunltles and’ correctlng ‘the ex1st1ng income digparity- among-

industries as well as regions.

The Project- benefits are ‘to’ be generated through an 1ncreased
cTop” productlon in the cultivable area of 612,000 acres. -The'
.internal econom:c ‘rate of return: (IERR) and ‘the ! farm budget analyeis
have been applled to the evaluatlon of the Project ‘from the

standp01nts of the national economy and farm economy.
YI.2. Fconomic Evaluation -
VI.2.1. Method of Economic Evaluation

' In the economic evaluation, an ineremental‘erop production was
calculated as the direct. beneflts of the PIOJeCt._ Od:the:other hand,
the: constructlon cost of the Project was estimated as the cost

1nc1ud1ng ‘the cost of: onnfarm development that will be made by the

farmers themselves,
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In this analysie,'all prices are expressed in: 1982 constant
_'value at’ this PrOJect site.'f The PrOJect site prices ‘of .=
._internationally—traded commoditiee can be’ derived from their world

malket prices.

Prices of ﬁcﬁetraded:goods excluding crops'are ccnverted into
the border plice equivalents by making use. of the conversion factors
_that were estimated dnc this study.  The: conversion factors were
fest1mated at.. 0 86 of Standard Conversion  Factor . (SCF) and 0.9 of
~Conversion Factor of Consumptlon (CFC) The conversion rate of

foreign exchdnge used is eleven Rupees to one US Dollar
VI.2.2, . Price Evaluation of: Farm :Imputs and Outputs
l)-'Farm_inputs

a). "Fertilizers -

As for'Tertiliéers‘cf'nitfogen, phosphotue'and potasSium,
_Paklstan has 1mported -them increasingly forelgn countrles in recent
.years,_and this. tendency w111 remaln unchanged for some. time to come,
All fertlllzers essentlal to an . 1ncrease in the Crop productlon of

:crops are treated as tradable goods,’ accordlngly.
' b)? Fatm,LeBor'Wege'Rate
_:Since_fefm.labcr”cen_be'definedﬂas'enskilled_iebor, the economic
:price:cfewhicﬁ'wes hetein,eﬁalﬁated‘ae en'pppqttunitj cost. The
average wages paid in the farming season are Rs 35 per_ day.
) Otherelnputs -
As :for .the other inputs (egticultuial chemicals, animals -and

machinery), the conversion factor was appliéd to their economic

prices, ..
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2) Farm Outputs

ALl farm outputs were evaluated by the normal Cnrrentffarmwgaté
prices.',ln_this_case thesé'prices pf the Pakistanfs'internationallyw
traded commodities. were derived based on the world market price

level,
a) Wheat

Pakistan imports wheat eVery:yesr, but”the'anonnt'df'impoft has
'been decrea31ng recently.r And wheat is a staple food in Pakistan.
For this reason, the world market rate was applled to the wheat

price.
b) Rices

Pakistan has besn.thenfiftn-largsst rice—éxpotting'cnuntry-in
the world for the iastrfive years, and the éxﬁortthas‘béen,stesdily
‘1ncr9381ng in its amount Morenﬁér,sthe rice eXport-Oécnnies.dn'an
average, - approx1mately twenty per cent of the total export, and ranks
second among the exported commodltles, next to cotton. Therefore,

the wqud market price was used for the study of rlce.'
¢)' Othlier Crops

Other crops (i.e. sorghum, sesamum, sunflower, raps and mustard
soybean, gram, sugarcane and berseem) were Legarded as Paklstan 5
non—traded commodltles 1n thls study because malnly consumed in

domestlc market.

The result of the pllce evaluatlon 1s summarlzed 1n Table
VI.2-1. ' - o
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Table VI.2-1, List of Farm+géte.Prices of ‘Inputs and Outputs

(Unit: Rs,).

‘Gommodities - Unit Financial Prices Beonomic Prices

l)_Feftilizefs.(Nﬁtrient—basis ﬁrices)'_ ‘ S
a) Nitrogen . : kg .54 7.01

b) Phosphorus - - H 2.8 - 5.54
_'¢) Potassium " 1.53 ‘ 2.96.
2) Animal and Machinery : _ oo .
a) Pair of Bullock . day 12 . 13
b) Tractor for Plowing L 535 . 452
¢) Tractor for Harrowing : - "' 329 y 285
d) Power Thresher _ " 120 102
'e) ‘Power. Sprayer = - ' " 98 ' 82
3) Farm Ploducts :
‘a) Sorghum - ton 1,869 1,869
b) Paddy " 1,244 1,926
¢) Sesamum M 3,950 3,950
‘d) Sunflower - 3,370 3,370
_ &) Soybean : - S 3,000 3,000
" f) Sugarcane "o 200 - 200
g) Wheat L oo 1,370 _ 2,497
"h) Rape & Mustard . - by 2,140 2,140
i) Gram . n 3,960 3,960

j) Berseem " : 83 L. 83
VI.2.3, Evaluation of Benefits
1) Beneficial Area .

_.:: The constructlon Workq of the Progect have been scheduled to
take ten years, commenc1ng in 1983 The beneflts will be created
.after the completlon of the -on- farm works which w1ll .be 1mplemented
jby the farmers The beneflcial area of the PrOJect will be developed
- by - 1992 1n parallel w1th the progress of - on-farm works to be
1mp1emented f0110w1ng the completlon of the major c1v1l works for

canals.
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Table VI1.2-2., Beneficial Cultivable Area with Project

- (Unit: acres).

Year Pilot Project Area Stage 1 Area Stage 2 Area = Total
1983 - : - _ - -

1984, - 3,000 ' - - 3,000
1985 3,000 - - 3,000
1986 - - 3,000 L - - 3,000
1987 - - 3,000 16,000 , - 19,000
1988 . 23,000 _ 33,000 R 36,000
1989 3,000 50,000 135,000 188,000
1990 3,000 67,000 270,000 340,000
1991 3,000 67,000 - - 406,000 476,000

1992 3,000 67,000 542,000 - 612,000

The crop-wise beneficial areas are shown in Appendix. VI..

2} Incremental Production Value

CIb will take'fgn yeafsfaftef the cbﬁpletioﬁ.of the Projéct to
“attain the target Yiéld and totaily 19 years willnbe'réquiréd_for.
achieving the target yields in the entire Project Area from the start
6f the éqnst;uctioh'works in 1983. Therefpre, the ta;get)year of.
pfodugfion will be 2002 and a net incremental cfop production in the

target year was esfimated as follows;
Table VI.2-3., Net Inéremeutal Crop Production in Térget Year 2002

(Unit: Miilioﬁ'thees)'

Net Incremental

" Alternative Gross Pro~ Production - Net Production
~ Plan . duction . . of Crops. - Prbduction : (Benefit)
Case - 1 2,275.61 - 1,691.06°  S84is5 - 518.50
Cage - 2 1,907.09  1,417.70 489,30 423,34
Case =3 1,753.61  1,255.59  498.02 413.97
Case - 4 | |

1,611.30  1,199.79 411,51 345,46
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Vl.2}4. Fvaluation Project'Coet'ﬁ

_ The'Project'coste employed in the‘cost”analysis include - those
costs for the pre= englneering works and civil works for the main
canal, djstrlbutarxes, on—farm fac111t1es and roads and those for.
) agrlcultural development, progect fac1lit1es, consultlng services and
.0perat1on and malntenance, but exclude the costs for 1and aCQUlSithn
and interests during the construction period. In ‘the project. .
Justlflcation, the cost of on- farm works that will be executed by the
farmers.uas_lncluded_1n ‘the PrOJect cost. Th1s dlffers from the

Project cost given in Chapter 1V.6.

The'ProjEct.cost edployed in this cost analysis includes the
:pre—engiueerihg cost, conetructiou' costs of the main ‘canal,
dietributaries and roads, agriculturalndeveloouent coste,'the.Project
Iacllltles costs, 0 & M,costs and consultants cost, but excludes the

land acqu1s1t10n costs and interests during the construct1on perlod

In“the:Project juetificatioﬁ,'the coet'of on-farm facilities to
be constructed by the beneficial. farmers themselves was excluded

This dlffers from the Progect cost given in Chapter IV. 6

In_converting the Project cost in- terms of financial value into
the economic value; taxies on the constructiou maChinee-directly
purchased”from_foreign countriea_and-these on cement, steel bars and
fuel indirectly'purchased therefrom.were deducted. from'the Project
cost, The costs of constructlon equ1pment and materlale purchased in
Paklstan and labour secured domestically were’ converted into- the
'economlc values by applylng the. conversion factors. By al]ocatlng
the construct1on cost of the main canal to Phase-1.and Phase 1T, the
coqt allocated to Phase—II was deducted from the total constructlon
cost in order to obtain the cost for Phase*I ‘The conversion factors
were also’ applled to compute the economic ‘values of the cost for
operation and ma1ntenance of the main canal, dlstrlbutarles and

irrigation facilities.
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The Project cost includes the additional 0 & M cost as a
difference between the present ‘0 & M cost and the 0 & M cos st with
Project The ecdnomIC‘value'of the'present 0 & M cost for irrigatibn
facilities and for agricultural extension services was computed at
2,25 million Rupees and 0.54 million Rupees, respectlvely, while that
of the future 0 & M cost for them at 3 34 million Rupees and 2.83-

mllllon Rupees, respectively,

.. Table IV.2~4. Economlc Value of Constructlon Cost_'

(Unlt. Million Rs. )

Economic Cost

Year . Gase 1l and 3 Case 2 and 4
1983 41,86 43,54
1984 2 63y33. 62,47
1985 303.90 . - 209.67
1986 . 143.07 117.68
1987 ©195.01 , 181,20
1988 269.63 , - 250.76
1989 254,27 243,60
1990 14744 - 142.80
1991 62,85 - 62.86
1992 30.54 © 33.51

Total 1,511.90 1,348.09

V1.2.5. Internal Economic Rate of Return (IERR)

‘The economic feasibiliﬁy of“the Project has been examined. by
emplDYing.tHe'IERR method in_discounting'tﬁo.sefies of benefits and
costs.’ The 1ERR is a rate at which the difference between the -
economic value of the benefits and costs is zero. . As mentioned
ahove, the Progect benefit is the: 1ncremental productlon value from
agrlcultural production,'l e, the value added with Project mlnus the
value added w1thout Project. . The Project costs include the '
constructlon and 0& M costs.of public works and thc constructlon.

cost of on-farm facilities to be borne by the farmers.
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As a result, IERR in Case. 3 and Case & were computed at 16 O per
cent and - 14,6 per cent, Lespectively. _With this 1ERR, Case 3
7development plaus are. judged to be economically feasible since the
opportunity cost of capital in Pakistan_ranges-fromull;to 15 per

cent. -

Although the implementation of Case 1 and Case. ﬁ'developmeht
plans. w111 be: physically difficult . due to the probable shortage in
1rr1gat10n water, IERRs for these plans were computed at. 18, O per

cent in Case 1 and-at 17 T per cent in Case 2.
VI.2.6. Sensitivity Analysis .

In - general, .the sensitiuity=auelysis is made to exemine-the
‘effects on the Progect caused by varlous changes in ‘the Pr03ect plan
The 1nternal economle_rate of" return (IERR) of the Project is
-computed assumlng various changes of - the Progect plan. that. are
consldered to: take place in future : Results of the sen31t1v1ty
analy31s are effectxve to supplement the 1nformat10n and data on the
Justlflcatlon of the ‘Project from the view p01nt of the national

economy .

Tak1ng into c0n51derat10n the dlfferent eonstructlon volumes,
construetlon perlqu, target years,'cropp1ng areas in wlnter, ete,,
the sensitivity analysis: Was.conducted for Case-3, which Will show

same tendency for Case-4.
Results of the ana1y515 are-tabulated below."In all ceSes, the

IERR is h1gher than the pess1m15tlc value’ of opportunlty cast, 10 per

-cent, . From thls fact, the Project can be 3udged~to-be,feas1b1er

_206-



. Table VI.2-5, Sensitivity Anaiysis for,Cese43

1} .freject.eeef;rueoﬁer_ﬁj.ZQi'_ -_:H - __.'. _14;2

é. Extension of.the conetructfon peried by 13.5
one year - ' , '

3. Decrease'in the terget unit yield bj 0% .. 10,9

4, Delay in reachlng the target year by 10 years 14.5

5. Decrease in cropplng 1ntensity of winter _”. 14.9
crops from 60/ to 40%

VI.3.  Financial Analysis
VI.3.1. Farm Budget Analysis

A,finaﬁcial-analysis was conducted to eoﬁpare'the:farm“budgets
of the.following owner farmers and temant farmers inthe two cases of
"yith Project" and “without Project” (Appendix II1.3-2, Table.
1T1.3-8).

Owner farmers having a cultivated area of 18 acres
(7.3 BA) veevnaesnesnres (A)

quer farmers. having a cultivated area of 10 acres
(4.0°ha) evaiian e enas  (BY

‘Tenant farmers having a cultivation area of 10 dcres

(4.0 Ba) ..ceewicivirees (€Y

At: present the farmer (A) earns. ‘a net. annual incoie of 3,210
Rupees, the farmer (B)" of l 770 Rupees ‘and the farmer (C) of 385
Rupees.. . .These . annual 1ncomes are all. insuff1c1ent to cover the
annual 11v1ng cost of 4,560 Rupees for .seven famlly members on an
average. aIt.lS_COﬂSldered that-the.shqrtege 1n.11v1ng cost is

covered by saving or by non-agricultural income.

=207~



After Lhe completion of the Project, all - the ‘farmers in the
Progect Area could have sufficient farm income: ‘to meet “the -annual
- Tiving cost due to an 1ncrease in cropping area and. unlt yields of
‘crops. The computations for ‘the fatm budget analysis were made

. assuming the tollowing matters.’

1he costs to be borne by the Govelnment are- the costs for:

.pre englneerlng,_ construction ‘costs__of maln canal
distributaries and roads, the cost for agriculturdl development
the costs for “the Progect fac1lit1es, the cost’ for consulting
services and 0 & M™M: cost of the fac111t1es durlng the

construction period.

The cost-for'on—farm'development'ahd facilities amounting to 512
Rupees per acre is fully borhetby the beneficial farmers by 100
" per-cent of the construction. cost, after one and-a half ‘years of

grace period, with interest at 11 per cent.

The 0 & M cost of facilities'after'the completion.- of the
construction works that amounts. to .5.6 Rupees per acre per crop

is fully borne by the benef1c1al farmers.
V.4, Socio-economic Impact

Be51des the afore51ad dlrect beneflt of the crop productlon
.beneflts, the PrOJect wlll create other dlrect or 1nd1rect benefits
and 1nf1uences to various aspect of the soc1ety. From the v1ewp01nt

of soc1o economy, -the follow1ng 1mpacts are expected.

Impacts to rural socio—economy

ci) :-The ?rojeot'willfimproVe the.farmers' liviogfstandard,'and
1ncrease the farm income. - The" 1ncrease in the farm income
from- agrlcultural would lead to an: 1ncrease in: consumptlon
and sav1ng, and- 1mprove “the farm famllles llVlng standard

in both quantity and quallty.
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11)

iv)

For making good use_ef'water,_theinoject will strengthen’

or establish agticultutal'tOoperativés‘and“water users'

- associations inv01v1ng all beneficial farmers. These

organizations will enable the farmers .to keep close

communication w1th each other ‘as well resulting din.
tcchnlcal upleveling of farmers for crop cultlvation and

farm management in ox around the Project Area.

" The operation and maintenance roads to be constructed under

the ‘Project would speed up ttanspbrtihg inputs and outputs

' ofrfarming.

Great 1mprovements w1ll be made in the latent unemployment'
of farm dependente with increasing of ‘the farm labor

requirements.

Impacts for national amnd provincial soc¢io~économy

v

vi)

-The Prbject will increase the agrieultUral'produttien to a
jconsidErable_extent, and a.portion 6f these iﬁcremental_'

: products_hae_been_seﬁt to .other areas of the country or

overseas. - Therefore, the Project will lead the nation to

stabiiization in food supply.

The'ecopomie feasibility of the Project can. be confirmed by

‘the other inaekee eetwell. ‘These 1ndexes are such a great
:net 1ncremental value as ‘Rupe€s 431 97 milllans ‘and such a
'large number of beneflelary farm houeeholds as’ totalllng to

--about 38 OOO These 1ndexes are quite 51gn1f1eant for ‘the

development of the country on the 30010 economic base, and

'_the 1ncrease 1n farm 1nputs and outputs resulting from the

- PrOJect execution_w1ll_magnify the agri-business directly

or.indirectly through distribution of these products.
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