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Technology Evaluation Models ANALYSIS UNDERTAKEN. & CRITERIA EVALUATED

g ANALYTICAL STEPS

"
ICRITERIA EVALUATED
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{DESCRIPTION OF CRITERIA

1. Construction
& Maintenance
Analysis

ALC.) Initial
Construction:

A, By Construction
Stage.

C. By Inputs.

B.) Maintenance

1) Spatial Efficiency

2) Cost Effectiveness
(Space & Employment
Achieved/Rs100
Expenditures)
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3) Labour Productivity

1) As above, but over
buildings' life-span

2) Durability versus
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{Internal Space/Built Area
t

2.1) Bpace Achieved/Unit Expenditure
a) Internal Space/Rs.100 (in sf)
b) Rs/sf of Internal Space (in Rs)

2.2) Employment Achieved/Unit Expnditure
a) Total Employment (Onsite,in Nan days)
b) Unskilled Employment

Han days/ sf of Internal Space Constructed

Twenty Year Period

Less Frequent versus Easier & Cheaper Maintenance

I. Production
Analysis

1
1
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!
1) Cost Ninimisation
2) Profitability

3) Capital Productivity
(Capital Invested

Per Unit of Qutput &
Employaent Achieved)
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4) Labour Productivity

M1 below! a) physical output (1000 bricks)
ipert ! b) output value (Rs100)

!

{Production Cost/Unit Output

iNet Return on Expenditures
]

13.1) Capital Investwent/ Unit Output
13,2) Capital Investment/Unit Employment

! a) Total Onsite Employment (Nandays)
i b) Unskilled Employment ' -
'
]

Han days per Unit Output

I1.A. Cash-Flov
Analysis

Income recieved through
Distribution of
C

onstruction Expenditures
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{Distribution Per Rs100 Expenditures
1) Spatially a) Within & Outside District
1b) Within Districts betveen Urban & Rural

1
12) By Income Group (vithin district):
| Anong Upper & Lover Income, & Local Government
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[1.8, Cost-Benefit
Analysis
(Financial,
Economic &
Social Analysis)

[11. Savings

IAKB. Analysis

(using results of
Cash-Flov &
Cost-Benefit
Analysis)

¢
Discounted at:
|

to also give:
3) Income Distribution

) Financial (Harket) Prices

2) Economic (shadow) Prices

ost-Benelits in Present ValuesiCosts &k Benelits (Incone Distribution)

1Discounted over Project Life

1) Project Costs borne, & Income received by

{Owner (house owner or materials' entrepreuner)

2) Project Costs borne, & Income recieved by,
Society: ie Income Bains & Losses anong;

i)Project Owner ii)Consumer iii) Business

g

i(naterials’ suppliers) iv) Horker v) Central Government

Net Savings from:
A) Income Distributed

B) Income Distributed &
Construction Costs.

¥
1
11) Income Distributed % Savings Propensities
! of Income Groups.
12) Net Effect after Construction Costs Savings

! or Losses also accounted for,
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COEFFICIENTS OF CASH-FLOM FROM PURCHASES OF CONSTRUCTION INPUTS. .

{coeffl) Gpatially, by Incose Group and te the Local Government, (Per Rs. 100 of Expenditures)

2.00

3.00

4,00

3.00

TRANSPORT:alLocal Firas 33,00 66,00 66,00 0,00 33,00 33.00 1,00

DISTRIBUTION ====) |!iExternal District iWithin District Local '

4/ : H {Urban Rural {Income Group  |Bovt. !

INPUTS Into: " } {Upper  Lower | ]
d Hoof g 1 i i o g ! o

"""" 22z =z H zzzaszzzezans =|== |szzszazzz]
NATERIALS PRODUCTION H ! J ! [
I | { ! !

Water, 0,00 100.00 } 0,00 100,00 | 100,00 0,00 1 0,00 |
Clay. o 0.00 100,00 § 0.00 100,00 1 100,00  0.00 1 0,00 |
¥ood Fuel. oo 0,00 100,00 1 0,00 100,00 § 100,00 0,00 1  0.00{
Agricultural Waste i 0,00 100,00 | 0,00 100.00 } 100.00 0,00 1  0.00 !
foal. i 100,00 0,00 } 0,000 0,00 ) 0.00 0,005 0.0 1
Furnace 0il, 3/ it 80,00 20,00 # 19.80 0,20 % 18,38 1.62%t  0.57 |
I ] ! ! |

CONSTRUCTION i ! ' ' !
1 | | | !

Earth, Clay, i 0,00 100,00 5 0,00 100,00 ¢ 50,00 50,001 0,00 |
Straw, Dung, Brass. i 0.00 100,00 | 0.00 100,00 } 50,00 50.00 ! 0.00 |
Sand, 1/ " 0.00 100,00 } 74,07 25.37 | 78.87 21,10} 3.33 1
Aggregate. 1/ ' 80,00 20,00 ) 19.80 0.20 | 18,38  1.621  0.57 |
1 ! ! | !

Bricks H | ] ] !
Sun-Baked, 2/ I 0,56 99.40 ) 14,91 84,531 31,88 67,561  1.9%
Aqri-Waste Fired, 2/ 1 10,18 89.82 ) 24,07 &5.75 1 43.67 46200 0.97 |
Coal, 0il, Wood Fired 2/ ! 5,67 43,33 ! 7.43 35,88 1 15,26 28,071  0.56 |
1 | ! ! !

Reed Hats. 2/ $29.94 70,54 ) A6 71 23,83 1 22,32 48,321 .48
Tinber Beams, Battens., 2/6/41 1,50 98,51 | 12,48 86,03 | 74.09 24421  0.49 )
Steel Birders, T [rons., 1/ |1 96,49 3,501 3.30 0001 337 0441 0.04)
Hild Steel Rods. 1/ 9133 8,67 1 B.67 0001 8.43 0241 0.0
Cement, 1/ i 93.62 6,381 6,21 0181 597 0.4 4 0,18
Bitumin, 7/ 9300 7.00 1 7,00 0.00 % 400 3003 0,133
Polythene, 7/ o 93.00 7.00 4 7,00 0.00 ) 4.00 3.00% 0,131
H ] ! | [

i !

" !

M !

H !

" !

I !

I !

I !

N }

I !

H !

|

|

{Trucks) &) COutside Firms 100,00 0,001 0,00 0,00 0.00 000! 0.0
} ! }

LABOUR ! ! !

Highly Skilled, 0.00 100,00 1100.00 0,00 ! £00.00 0,00 {  0.00

Skilled, 0.00  100.00 } 50.00 50.00 § 0.00 100,00 ¢  0.00

Unskilled. 0.00 100,00 ! 0.00 100,00 {! 0.00 160,00} 0,00
! ' !

BUILDING CONSTRUCTION } ! !

Traditional (Indigenous) 2/ 2,08 98,00 1 17,10 84.08 | 29,39 4B.75 1  0.48

Interaediate 2/ } } } }

Hodern {Imported) 2/ I 4606 53,94 ) 32,97 20.97 ) 2475 29.49 1 0.M9

={

zzs= ===z SRR =|=mz2=s

i/
2/
3
4/

/b

8/

Pased on susmary calculations, (see relevant figure)

Based on detailed calculations. (see relevant fiqure}

Based on production & supply figures of aggregate /
Inputs without superscript based on interview estimates ,

Coefficients averaged from different sawaill performances depending on ratio of battens to beas sales

Only battens sold 1,98 98.02  3.65 9437 78.53 19.49 0.64
nly beaas sold 1,04 98,99 21,30 77.69  69.64 29.35 0.33
Total 2,99 197,001 24,95 172,06 § 148.17 48,84 ¢ 0.9
AVERAGE APPLIED 1,50 98,51 12,48 86,03  74.09 24,42 0.49

Lahore.Rs28/kilo, Qabula Rs30/kilo,Sources Mohd. Ashraf, Qabula merchant

Stacked only in urban shops. Taxed similar to girders. Labour handling included in Rs2/profits
Following equipment not calculated: From outside the district; Power generator {diesel,
electric), rotary band saw. From within districtj hand tools, formwork..
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Spatially k by Incomeiéréﬁp;.”
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§
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1.0 MATERIALS PRODUCTION

59 °

60
b1
b2
63
b4

b3

1/

8/

DISTRIBUTION====} !iExternal District iWithin District Local Govt, 5/}
4/ } {Urban Rural 1income Group | 00 1
INPUTS Into: | i iUpper Lower | ! !
v ] y + aa ab | ad ae | ag ! ai |
==asa=s === |=zazzozazzzans=z=sz |mezeszsamanan] snanzanessses |zz=zon|szzao=ae)

!

!

!

!

H
! " ' ! | ! '
| " | ! | ] |
! Water. Hoo0.00 1,00 § 0,00 1,001 1,00 0.00 ! 0,00} 0.00 !
' Clay. i 0,00 1,00 1 0.00 1.00 1 1,00 0.00 ) 0.00 4 0.00 !}
! Wood Fuel. i 0,00 1,00 1 0,00 1,001 1,00 0,001 0,001 0,001
! Agricultural Waste oo 0.00 1,001 0,00 1,001 100 0,001 0,001 0,00
] Coal. 3/ Hoo1L0 0.00 1 0,00 0.00} 0.00 0,001 .00} 0,01}
] Furnace 0il, 3/ o 0.80 0,20 1 0.20 .00 ! 0.18 0.02 4 0.00 | 0,57}
! " ! ] ! ! !
! 2.0 CONSTRUCTION N ! ! ! : '
] H ' ! ' ' !
| Earth, Clay. o000 1.00 } 0.00 1.00) 0,50 0.50 } 0.00 ! 0.00 !
! Stran, Dung, Brass. 0,00 1,00 1 0,00 1,001 0.5 0.50 10,00 0,00}
! Sand, 1/ 0,00 1,00 4 0.74 0.251 0,79 0.21 1 0,03 ¢ 3,33}
! Aggregate. 1/ o 0.80 0,20 1 0,20 .00} 0.18 0.02 % 0.001 § 0.57 !
! 1 ! - ] ! '
! Bricks i 0.00 0.00 } 0,00 0,001 0.00 0,00} 0.00 1 0,001
! Sun-Baked, 2/ 0.0 0,99 4 0.15 0.85 1 0,32 0.68 10,021 1,94}
' Agri-Waste Fired. 2/ o010 0.90 1 0.24 0.66 | 0.44 0.46 1 0,00 ¢ 0,97}
' Coal, Dil, Wood Fired 2/ }}  0.57 0.43 1 0.07 0,361 0,15 0,28 } 0.001 ¢ 0.56 !
} " i ' ' ' !
| Reed Mats, 2/ 6,30 0,71 1 0,47 0,241 0.22 0.48 1 0,031 2.48 |
! Tisber Reams, Battens, 2/6/11 0,01 0.99 1 0,12 0.86 1 0.74 0.24 1 .00} 0.49 )
' Steel Birders, T Irons. 1/ 1} 0.94 0.04 10,04 001 0,03 001 001 0.04)
! Hild Steel Rods. 1/ o0 0,09 10,09 0,001 0,06 ,0017 .00} 0,061}
! Cement. 1/ P09 0.06 10,06 001 0,06 .00} .00} 0,181}
! Bitumin. 0.9 0.07 1 0.07 0.00 1 0,04 0,031 .001 0,431
| Polythene, ' 0,93 0,07 10,07 0,001 0,04 0,031 .00} 0.131
] ' ! ! ! ! !
! 3.0 TRANSPORT:alLocal Firms 11 0,33 0.66 1 0.66 0.00 1 0,33 0.33 10,001 1,001
] {Trucks) b) Dutside Firms }} 1,00 0.00 1 0.00 0.00 1 0.00 0.00) .00 0.0}
| " ! ] ' | i
! 4.0 LARDUR 0,00 0.00 | 0,00 0.00 ¢ 0.00 0.00 1 0.00 1 0.00}
! Highly Skilled. 0,00 1.00 § £.00 0.00 ! 1.00 0.00 } 0.00 { 0,00
! Bkilled, it 0.00 £.00 ¢ 0,50 0.50 } 0.00 1,00} 0.00 1 0.00}
! Unskilled. ino0.00 1,00 0,00 1,00 ¢ 0.00 1.00 } 0.00 1 0,00 !}
! " ' ! ! ' ]
1 5.0 BUILDING CONSTRUCTION: H | ! ! ' !
' Traditional {Indigenous) 2711  0.02 0.97 1 0.17 0.8B1 1 0.29 0.681 0,01 1 0.8}
' Intermediate 2/ 0,00 0.00 { 0,00 0,001 0.00 0.00 ! 0,001 0.001}
! Hodern {Imported) 2/ oo 0.48 0.54 1 0,33 0,201 0,25 0,291 .00} 0.49 1

1" ’

(- = 3==zmzazzs)zazsss)ossssssz)

Based on summary calculations, (see relevant fiqure)

Based on detailed calculations. (see relevant figure)

Based on production & supply figures of aggregate

Inputs without superscript based on interview estimates

Coefficients averaged from different sawaill performances depending on ratio of battens to beam siles

Only battens sold 3.26 96,74 2,93 93.76 77.81 18.88  0.45
Bnly beans sold 11,38 68.62 15.88 72.32 44,22 23.98 0.23
Total 14,64  185.36 18.81 166.08 142,03 42.86 0.48
AVERAGE APPLIED - 1,32 92,68 9.41 B3.04  71.02 21.43 0.4

Lahore,Rs28/kilo, @abula Rs30/kilo,Source: Mohd. Ashraf, fabula merchant

Stocked only in urban shops. Taxed similar to girders, Labour handling included in Rs2/profits
Follewing equipment not calculated: From oulside the district; Power generator {diesel,
electric), rotary band saw. Froo within district; hand tools, forework.
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CONSTRUCTION INPUTS, SHADUW PRICES AND ADJUSTHENT FACTORS. 1982-83. (Rs.)

1 Cenment

2 Steel Bars

3 Coal

6 Labour

iUnit  1Barder ilmport [Federal Sub-
' {Price.  {Duties. |Tax sidies
d A 1
=Zsssssosszszsosssss z=]lz===ans e ls==2z=zs=zszszzssaasass
H ] b7 i c/
1130kgbagi 41,63 130 23.00
tH ! g/ | cf
Mlkg b 35043 0L | 8
i ] e/ |
UM.Ton 1 292,00 1 !
i ' £/ 1 f
4 Fuel {furnace} 0il i kg ! 1,09 1 I |
‘ H ' ! |
3 Diesel (high speed) iilitre | ! . |
e ] ]
" ' !
iimanday | '
(Rural, unskilled) | oo
" O
---------------------- : :---"'—--:"{———————5{1—' mm e - -

1

Lawete !

\Trans- k;z;}f::;;lﬁarket Shadow  1Adjustment!
port a/ Prnf%t.a/ {Price.a/ Price ﬁ/ {Factor ]
o n oo T 5 {
sas=ssmszssoacssssxlosxssaszassaszanssslsxssssszes]
H ' !

15,00 2.30 1 72,50 47.5 1 -0.34 1

’ ! H !

s 40|+ 80 D8 4,50  350%  -0.22 ¢

! H i

1 276,00 292,00 | 0.06 1

' g/ t 1 !

' 2.50 £.05 § -0.03 |

' h{ h/ !

! 1,00 0.88 | -0.12 4

] ] ]

' h! hf | i

! 1.00 0.80 ! ~0.20 1

! H '

H i !

o o om0 et e e e b =

Interviews, # €ase-shudies. For latkey se e relevaut wus\«—,jlouommo.\:)s\s :
Export Price, ULN. Commodity Trade Statistics, 1982:47
National Housing Policy, (1982) Draft. Housing Finance section p.9
Export price to Sri Lanka, Pakistan Foriegn Trade Statistics, 1982-83.
After adjusting international price downwards to take account of difference between international and local coal
guality in Btu, Ruetta & Hyderabad (large lignite content) coal = to .7 &k .3 ¢ international coal quality
respectively, {U.N. Year Book of World Energy Statistics, pixniii) Ratio of use in brick kilns;
BuettatHyderabad = 1:7, Inport price Rs,833, (U.N, Commodity Trade Statistics, 1982:34)

Inport Price, U.N, Comnodity Trade Statistics. (1982:34) Ex. Refinery price = Rs.l.1/kg, (Pakistan Econonic Survey,

1982-83:

financial, (market) prices, Adjustment factor taken froa this percentage ditference.
Rs434/50qall.=Rs2,3/1itre, {1 litre=,91kg,UN Yearbook of Horld Energy Statistics.1980.uxviii)=Rs2.5/kg
Horld Bank, (June 1981:5,24) Shadow Pricing for Project Appraisal, Pakistan. I. Tsakok. Premiums quoted,

accepted here and directly transalated into adjustment factors.

=

m{'\ ~ ?fo&-i*)

) Percentage difference between import and refinery price reflects difference between economic and

Vroé\fé'\'s"\>
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Fig. COST-BENEFI

T ANALYSIS: Effect of ECONONIC ANALYSIS on Comparison between Indigenous and Imported Technologies.

H

PROCEDURE 111: DISCOUNTING  12: SHADOW PRICING 13+ INCONE DISTRIBUTION
==2=) ||{{below increases 12,13 Materials 12,2: Exchange Rate 12,3:babour ! '
fwith increase in | | ' iDistribution effect
{discount rate} | ' | lincreases with
i i ! ! idifferential
EFFECT ON COST5: " ! : i ! Ibetween shadow and
Economic {shadow}  !iReduced if costs [Reduced if taxed llIncreased if Rupee  {Reduced if market Imarket rates of
relative to Financialllare delayed, linputs more than lovervalued relative [wages higher than linputs.
(market) costs: ===} }} isubsidised inputs. Ito the Dollar. ishadow wage, !

""" ! =2 ==za==x =2==

TECHNOLOGY TYPE

(R EEEEEE L 2= =as|=az=z=s szmaxsz]

{iWhether CBA Favours or Disfavours Technology relative to its Substitute

A: INDIBENOUS Technology

B: INPORTED Technology

]

!
H ! : i !
' ! ! !
' i ! !

Costs delayeds  !lnputs unrequiated:!Inputs non-tradeables!lnskilled shadow 1Only labour ditferential.
F

"
i
H
i
{Favours Neutral, {Neutral, {nage higher:FavoursiDistribution saall.
I ! ] ] ]
11Costs Up-front: inputs taxed: {Inputs tradable, {Unskilled workers iLabour & materials
1iDisfavours, {Favours. Rupees overvalued, ifewer: Disfavours, lditferential:
H ! iDisfavours, ! iDistribution large,
i ! ! ! !
¥
\



Fig. SNITCHING CONSTRUCTION TECHNOLDGIESs Sun-Brick Walls, Timber Roof to Fired-Brick Walls, R.C. Roof.

(chswh 1<) INCOME GAINS & LOSSES among Input Suppliers: After First & Second Round of Payaents
| {Per Rsi00 Canstruction Expenditures/Investwent)

In T T Do

{ 1 INCOME BAINS AND LOSSES , !

i1y First Round Payaents 12: Second Round of Payaentsi

¥ | V4 |

CONSTRUCTION TYPE |iAs INDIGENDUS!B: INPORTED {1{:SWITCHING! Local 112:SNITCHING

=z==z22) Bun-Brick  [IFired-Brick [lfrom A to B! Coeff~ !ifrom A to B

}i¥alls, Tinber IMalls, R.C., }i{Net Incoae! icients !(Net Income

]

!

}

INPUTS {1Roof | Roof {1Gains & | {iBains & J

. i | {1Losses) { }iLosses) !

== = szazzzazszan 1 ] szzezmzzzszas amzs !
TOTAL EXPENDITURES H 99.99 ¢ 100,01 14 0.02 4 1 -5 !
HATERIALS + LABDUR COSTS 1/H ! ] A)" " - L""ba/ |
Contractors PROFIT{10YofN+L) ! 9.09 4 9.09 1} A 1.00 ¥} 0. '

I ! " ! i }

1.0 MATERIALS " 50.18 | 69.17 11 18,99 | I -25.33 !
" ! i ! H !

{.1 Local i 50,18 | 20,34 17 -21.84 % H -29.04 {
Straw, Dung, Grass " 0.00 i 0.00 i} 0.00 } 1,00 3} 0.00 !
Earth, Clay i 9,956 | 0.75 1} -g.01 | 1,00 11 -8.81 !

Sand , H 0.00 | B.65 1 8,65 | 1,00 1} B.65 !

Wood Fores {Rental) " 0.00 ¢ .3 313 1.00 } 3.3 !

Reed Mats i 5.01 1 0.00 11 5000 0.7t 1 -3.56 !
Tigber Beaas,Battens i 18.00 ¢ 0.00 11 -18.001 099 117 -17.82 !
Sun-Bricks W 17.61 | 0,00 11 -17.60 1 0.99 1 -17.43. !
Fired Bricks,Tiles,Ballasti! 0.00 1 15.81 1 15,80 1 0,43 1} 4.80 !

K ! i ! " !

1.2 Non-Local H 0,00 | 10,83 ! 40.83 1 H 3.1 !
Ritumin, Polythene 1 0.00 | 7.50 7.50 0,07 W 0.53 |
fggregate " 0.00 | 7.17 1 7471 020 1} 1,43 }
Cenent i 0,00 ! 19.96 1} 19.96 +  0.06 {1 1,20 !
H.5.Bars 1/2° H 0.00 1 6,20 !i b20 1 0,09 M} 0,56 |

H ! H N ;

2,0 LABOUR i 0.121 21,75 40 -18.97 | H -18.97 |
Skilled H 19.89 | 12,97 1} -6.92 | 1,00 1) -4.92 !
Unskilled I 20,83 ) 8.78 11 -12,05 1 1.00 {1 -12,05 |

H !

a/ ContracYors mamfan Wer chccn\'aéc o& pro Yo hence fhe net 6g ‘ez\'"\é\‘ o .
Urban C.or\Trec.’Yofs,\'\oWe\/c\j ow Yemuse J :

‘ : Win clovxTch‘\s v constrochion
\)5\\’\6 wp oxied ‘\‘ec\(\wo\s(%\es,ﬁura\' bullder— conttrachors \ose becavse

m# can OV\\\I l’\dV\d\C Pro3eéT5 Uswlé ind(écwoos ”\'ec\rmo\o(s\cs.

4
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Fig. TECHNOLOGY EVALUATION MODELS: LIST OF TEMPLATES.

I {CONSTRUCTION HODELS.
I !Flow Chart of Model.

A
1.00 iConstruction Stages, Specifications, Costs and Duration
1.10 1 Indigenous Technology: Sun-Brick Walls, Timber Roof
1,20 ¢ Iaported Technology: Fired Brick ¥alls, Reinforced Concrete Roof.
2,00 iConstruction and Maintenance Patterns and Costs.
2.10 ¢ Indigenous.
2,20 4 lnported
3,00 (Construction Variables: Effects on Basic, CASH-FLOW and Savings Criteria.
3.0t Indigenous.
3,20} leported.
4,00 iConstruction Variables: Effects on Basic, COST-BENEFIT and Savings Criteria.
4,10} Indigenous,
4,20 1 laported,
5,00 ISKITCHING From Indigenous to Isported Technolngies: NET EFFECTS on Costs,
'Savings, Income Distribution, Eeploynent and Labour Productivity.
5.10 ¢ Using CASH-FLOW Analysis,
20 ¢ Using COST-BENEFIT Analysis.
_________ :.._._..-.. -
11, {PRODUCTION HODELS.
I.A.  {Flow Chart of Hodel.
1,00 {Production Variables: Effects on Basic, CASH-FLOW and Savings Criteria.
1,10+ Indigenous: Wall Type, Agri- Waste Fired Brick Kiln.
1.20 ¢ lmported: Trench Type, Coal Fired Brick Kiln,
2.00 !Production Variables: Effects on Basic, COST-BENEFIT and Savings Criteria.
2,10 4 Indigenous,
2,20 Inported,

3,00 ISHITCHING From Indigenous to Imported.Technologies: NET EFFECTS on Basic Criteria:
'Profitability (Financial and Economic), Capital and Labour Productivity, Enployaent.
4,00 'SHITCHING Fros Indigenous to Isported Technologies: NET EFFECTS on Costs,
'Savings, Income Distribution, Employment and Labour Productivity.
4,10+ Using CASH-FLDW Analysis,

4,20+ Using COST-BENEFIT Analysis.
[}

111, {PRODUCTION MODELS: Based on Sumnary Cash-Flow Analysis.
‘Production Variables: Effects on Basic, CASH-FLOW and Savings Criteria.
1,00 !Sun-Brick Production Unit.
2,00 |Reed Roof-Hat Making Horkshop.
3.10 !Saw-Mill for Timber Beams and Battens, Batten Production.

20 1 as above Reans Production.
IV, {CASH-FLOW TEMPLATES: Based on Sumaary Analysis.
iCash-Flow through Purchases of the Following:
1,00 iSand
2.00 iAggregate.
3.00 iCenment. ,
4,00 iSteel Reinforcing Rods.
5,00 i5teel Birders.
1 e e e e o i o -




JURNUIdACG 307 03 } dnoug swesu] Aq ‘Aqrerjeds

- mm mm e wE e

(5333349 punos *puz) *wo13onposd syetsijew)
3 Jnogef ut Burpuadses ybnouyy ssunyrpusdry:

32144
Aopeyg :
VLV

ts==!  (UWOLNGLISI]  (IN]e \ (ngep {53505 3 susagqeds
ol ¥W0dU]) JU9S3 1g) s3udN JUIsILg) ! | 53135119338 10401
[ [B120§ *f=== JINOUOIY °7 (=== -3SRlpYy (=== Tetoueuty °q; y . : mwzczwth¢=”
P " ' i Jo siskreuy +geyy
tLA'T YIELINL. (SROT}-4SE) pRIUNODSTR) SISKTNY LLENIE-ISE EIL ___ - v ; ; ;

P - T b *Ananponpouys I

' i “ ‘qusukoduy; H

“ "z £ YI¥LI¥] " B " 1 ’

===){[0°C VI¥ILIY :

¥ {1 YIEL i

1999143 SINIAVS “€°11T ! y " “ '

" " 1 n H

- N\ t ¥ ¥
slyiswdosy iy - m syndu] jo i ! saunylp ¢ *s9dky inogey! 1513puUdL 3 100} ‘jo0u;
SBuIARS ====) [E°f VI¥ILIN] ! s91pnys-ase) T Y S S {isqien “woryepunoy Ags
1Y 1199113 SENIAVS “¥°III | V1Y {1 Ge==i 001'SM/ 151500 % SSILuEmb}  (ee! 51503 3 S91373uEmby
I\ ' IPISLIEWNDS(Z] PITIR39P(]"SINGNI! ! "538Y15 NOLLONHLSNOI!
' ' R ' i_Aq stshrewy 31 i Agsisdrewy cyep
[2°7 V1431141 \ _ . _ _ _

MOL-HSVD 2 SN0 °] .

UG11ONI3SUO) JO VOTINQILISTY :MDTJ HSVD “V°II!

. - e o m. —= mE -- " -

===

. s o e s e e §
s

- - - m- - - -

5uc1ied1y139ds ubtsap

o satpnys-ases ybnouysy
53503 % 53131juenb ‘ss3deud
#IURUI JUTRY-UOTINL}5UOY

) tyiva

[ieys} BT PEUI]

ASDTONHI3L NOILINALSNDD 03 patrdde :7300M NOILVATVAI ASOIONHJIL 30 34BY) Aoly b1y



ilgoer Kool

SURTDIICE BmdliS,

reLnnoivgy 1

AnUligenous Lonskiuciion

ARALTOlD BT LUNOIXULILIUR S1ABES & oFELIT ILATIURS

i1.A

(tdtchi2®)

Ti4.

22 e me mm e e mm e ms m ce en o oo oo -
8 o oy
o - w v ~ @ ~
o L3 o~
-— + ~ 8 -t [’z
S~ —
1T o : 3 Q
- ™
w 2R3 5 ]
: -t - o« -
o 5 - mm =" ww - —- wE mw e - S mm W% we BT am R e TR se BE ws "W e TS an NE ae =Y ew e pe e e " e
b fibctedindiutedieb el oo ictodisbelibetsd s nt It =
2~ -1 S o8
: + g. - . 'o‘
(=] ﬁ“ - h=4
- | = ] . .
ppeibupediputediibubuibuiedibedod jubeibntotibeteibdofifntelibedofiintolil-fofiiaingi e juindipuindibedofiaie prieibeind pudedibuiniboguibebibeediog ptodibcpuitodiib g
-1 [-a) —
LY 3 - o (3¢ - ™ ™M Lol
~ B 8 28 IR 3 23] LR 8153 &
" YR . ) - 1 - ~ o
B3 §
wan .2 e e = aw mm e wm am e S8 % am me e e am e = mm == o e e == mm mm o mm et e %S ee Wm mw = am ww o e me me e
x o v o wn o
ry nown n wewn
»wx.5 7 g gaga a gL -4 g 2
W o " a
S E € )
= - P e R mm EE e W% mm S ME BE e M me ST Me SR wm BE pe W ae BT ee SR ce ST we S8 cn B ee R se S8 e - e T mm R e e mm we e
R ENE - w2l o o
o § o~ N i@ = - n o - i | ~ i~ 00
R 283 RI T < - v & 8{ 83 & o ol %@ =N ne | @ Ss N/ @
== -+ -0 — -
o~ 2
Sw_ 3 S Nt At SO OOt AN S N NN MU
o
] s8I 2T guiavaq Rl s naevw bl I B B 28 :3 523
>~—~‘#n. o~ o~ 3 -— o o = o - D vt e - < - s S
4 3 - o - p=1
a o ] A <
s - =4 - - - e m EmE e mE mm ME me R mm Y mm M mm Y am RE B TR e WE ue NS me NP e =S me S0 me B0 ws R Re TS me RS ERe SR Es RS me PR oee s e - --
"~ o~
is v o one e >3 o oo
=% — e s |~ " EE -1 S% 3 283 53 ¥% 33 S E =
=8 * 3% - - o - e S - — 3 e ™ o o o
ol —_
L .
5 .
o w
- . .8
H WO
= t§ u"-!:.n
21 e S 858
2 £ o 8585
I B k1 < 9 k| 23T T k] R
- o - - - T T ] ] -
= g -s—-coH Y G o @ - a: :: _c.a
o= foofite Bariiie] =g =S = - = E jt
B : T : =
5 & &858 ZE G585 &5 &5 &
- et 5,83 . iasas | las, . &sas L., l@s. ... 858
senTIIiIziinsoanz ol jud putediibelibete o TIT
. 4i88182 = @8 28 IR 8 8 3
3 — o~
£ . -
Y| _Ecgy B o
@ 29y .. [ AL AR, SN SN AR, RS R SRR L R e
T o - < <> - - v e v
S» . B8 B8 ttu3In s 2 tgzne Rt B
X > . o
8> =& . e e am e b e e o e ee e =
o e R e YO me e um % me B em S0 mm S e % s NS ee S e . e R pm R oy R ew T e =8 e - -
LA S . RO | Rt A ToLa ol s
— 5 @ o~ oo egQyg 9N 5= A
'~ o W N 59 a8as"8 —
k-l G =
] ' e em mm ae e ea =
e 2 L S RO S AU AU UUD UL, UL NP URPIPUIE S, s
LI B =AU B IR R, E - el
p o £ - O N v ¥}
£ a B3 588848 ] } =g =S 9
€z 9 13 AR - - S = S
R E . (2]
33 - .
= e~ = -
% $ < = s
A -3 éé frl < =S~ <
A2 =2 =1 Pe8%C n 2T o & =2
2 = jribey AR I < SL% =4 1
b 5 S = S - SoNdo " o =3 o b &2 An
g1, 8 g= 2= S8gzs § F=88 2% S
b hang VI w4 o — —
a 5 = - 4 = 8 L& W - P-4 P4 Ee S S5 =
[N -4 o v —_— W~ u \_nuu 2 S
£ Z Y -84 Seoo - ™ ~ IR Y X
[ H n 8 &= 'S ‘S E 3
5s 5 g E85EE 8 SEEX L E
(54
g3 dg .l lesdas 2 X 1 ___ 154488 L. . Llex.»
sssmmmimoezsinoot cemmcemeee B8 e e e e SR PR o esm o mmnsm T TaTIsIIIZIIIIDITIIIIIIIDCIIIDIZIIIZIIIZINI
Ty o T o w3 P~ o~ ™~~~ -~ o o w3
R o 7l 83 o &88E= B | 888388 8584 S ias8hn qc 188 <
u a0 e .8 e 8 @ . . - <
2]l ewe 8B« ORI BFCS J mE I RRES A8 | ddya PR I BN PN ] =l | <sx 4
L d WD e O
— - L=
= — —
= w
& S A A S -
S == = sece Tt oIsIDsmITIIIIIIIcCISTIIIIIIIIIZIIITIIIIIIIIIIINID = smomommo
frie ettt o bt meosIzIzIirsoorInniat ==
= S35 - -
H o — - .
~—
= S - o ——t [~ -] = 4= o1 27 7] <
=] - O el v re-Sre 4 w o« N O 4 ._-‘ol . s 8
— (n(_l} [ o a -u-ts S 58 2 PR R K o ¥ g
52 220 8w 285 22 2 =2 o £ W Tl L o
g5 EE|® 5% | Leluxs L 3 gui¥ |sal% - RO - RC I
=i ey . 2 ] o2 a - SEaIR Lo e 2
g2 il 8 . 653 o F a0 guy o gel - s 2
2184 E & $i7 5§95 335y ERER =28 5L 3%
= = - H ~ < - o m 3 -
= | a6~ ¥ 33§ “Es iy-f cFgq 525 I
=] < u > = - W . O e LI . X T ER T
x® " - % SR~ TR o W -~ ~ o R = - ~ 3 RES
> % boiy Z8afs £ 83 cafs. L LB s <8 S8
= s - w3z -5 w0 o o 4 “ e
=g z §8 EnL L2 25§82 <s-3% £ £% £ g8 e TERL
X . A 3 | ~ D I . = Q- =2 - ey
£Eh o = B e 5 > Smse< © © g2 E £ -
< §§ - LI - « 5 el -~ > 0 X - ot o e a = & . o
P=1 R I w “w . 8= g S o« a s g
Y 3 pui in & » % - =4 85 e ney
3 5 (2 S$=583§2 |§ ds=H8 |8 EIZEE E £E3 |2 LiEE & Z2E€3
— 5 [y Ml o~ . o o= — — ol P~ Py = - b o
= o0 o 309 3 - b : ~ v v i
v - - - P o~ o« © © ™ - v e
JE U . UL . KU U AU . YU apeigobel i aa iy
G R L B R I - R RN A RS R R R B A R R R L R R%

HE & I

0,16

1.0 ¢

0.06

0 iilnskilled

4 Free

0.25 ¢

16.45 iidung (cf/100sf)

217sf.(25.7,101,w34)

roof

64




I
'
(
|
|
'
i

Al

11 ANALYSIS BY CONSTRUCTION STAGES & SPECIFICATIONS Fig. Inported Construction Technology f¢ Fired-Brick Wails, Reinforced Concrett
(ndtchi24) '
i 1 il H i -
VARIABLES LIQUANTITY!I HATERTALS + 1 LABOUR = |{TOTAL  1{RATE (Rs/100sf)
H 1l 1l i it
Hst,cf,kgll Type ! Cost (Rs) Type Qty. (Han Days) / 25k., 2 ICost  (Rs) 1{Mat4Lab fiLabour Mat.sLat
STAGES & SPECIFICATIONS 100 1 | funit  Total i 8/100 Ivotal 6 Unsk, 6 | Mday Total 1! Hol N+l
4 d - 1 tnput 11 Constant ! Input n - Constant q 5 u floput  x U i ab ac
uovon (Y] i Y] 1 i
CRITERIA =as) TOTALS 11 2,17 N l 15595 It Total 147 4 | 4895 11 20490 11 2256 9442
1T0TALS 11 (s) U | 7641 1 Unskilled 99 100,00 ! 23.89 11 100,00 !
= It il { N | i i
1.0 FOUNDATION Sub-Total 11 42.06 (I | 3259 1 25,0 5.6 673 11 3932 1} 16 93
& FOOTINGS: X fotal 41 (cf) 1 { 15,90 1 16,92 13.75 | 3.29 11 19.19 1
i H | i ! " " -~
I.1 Excavation 2'6"$2'6", o390 | HUnskilled 1,05 41 0.7 |+ 20 82 1l B2l a0 ¢
(17.1-5,32,42) I i ] ] ! i ]
1,2 Cenent concrete bed 1 L7 HCenent (cut/2cl) 1 72,50 382 1i5killed 0.25 0,3 0.4 1 60 19 !
9"42'6", CemiSndiAgg. 1 147 HSand(cf/Xel) I 4,00 183 1iUnskilled 5,50 6.4 L2 129 1} !
117120, (20,1, 52.v4) L7 HlAggregateled/Xel) I 6,50 844 N sub-total 6.7 1.2 145 11 W, 1329
i I sub-total | 1408 M | 1 i
1.3 Footings 9* thick of I 1,89 Hbricks(d/2ch) 03 842 1i5killed 2,00 3.8 .9 | 60 21 i }
fired-bricks in censsnd, 1 1,89 liCenent(cwt/Xel) | 72,50 411 HUnskilled 4.80 9.1 .5 1 20 18t i} !
wortar {17 upto fir.lvl, 1t 1,89 |Gand(cf/Xcl) I 4,00 200 11 sub-total 12,9 34 | 408 1t 216 985
(21.1,64,v12) i H sub-total | 1453 11 | " !
1.4 Danp proof course 11 0,44 lCenent (cut/Xsf) | 72,50 72 1iSkilled 0.65 0,3 0.1 1 60 7 H
(d.pocs) f12:4. 15" 1 0,44 |15and(ct/Xsf) 1 4,00 10 {{Unskilled 2,25 1,0 0,2 | 20 20 11 1
thick v/ 2 coats hot 0,44 |1Bitunin(lbs/Xsl) 1 17.80 266 1} sub-total 1.3 0.3 i o i B4 986
bitusin k polythene 11 0.44 IlAggregate | 6,50 a ! H 1
sheet .5 gauge, I (s Hictiist) ! i | 1
(na, 59,v60) 11 0,44 !iPolythene(s!/1sf) I 040 18 1 { " i
H N sub-total | 397 I | i H
== i ! H | i ]
2.0 WALLS Sub-Total 11 4,92 1) » | 4028 1t 40.7 1.0 134 41 5u24 261 1086
1 Total 11 (cf) U * | 19.66 11 27,6 2.8 | 6.41 11 26,07 1!
R i { i H i I
2.1 Fired bricks 9° thick in 1 4,92 HBricks(#/Xed) 10,33 2192 }iskilled 2,50 12.3 6.2 | 60 738 {1 H
cen.snd, mortar 1¢7 1 4,92 HCement (cwt/Xel) b 72,50 1070 !lUnskilled 5,58 21.5 46 1 20 549 41 "
(21.1,64,v12) 1 4,92 HSand(cf/Xcd) | 4.00 522 1t sub-total 39.8 10,7 |} 287 1 I 262 1031
I H sub-total | © 38 | tH H
2,2 6 Lintels of reinforced 11 0.10 HCenent(cwt/Ycl) { 72,50 128 118killed 1,00 0.1 0.t | 60 61t H
cenent concrete (r.c.c.) 10,10 HBand(cf/eh) I 4.00 18 {iUnskilled 6,50 0.7 0l 120 131 !
cen,snd,agg. 132¢4, v/ 2 it 0.10 liAggregatelcd/Xcl) I 6,30 57 1i8killed/50kg 0.50 0.1 0.1. 1 60 R !
as bars (20,4,52,04) 11 0,10 Jins bars 3/8%(kg/7kg) I 42 43 JlUnskilled * 0,50 0.1 0 2 21 !
1010 1 sub-total ! 245 |} sub-total 1.0 0.23 | a1 oo yis
i i ! 4 ! i i
3.0 ROOF Sub-Total {1 0,91 I} | 5998 1! 36,0 I | 1386 11 11523 8114
1 Total 11 (cf) 11 | 29,27 i 29, 28, | 6,76 1} H
i H | L | i H
3.1 R.C.C, slab 4,5 thick. 14 0,91 IiWood FormvorkiRented | L] ! H H
a) preparing surface for 1t 2,50 H111ColumnsjRs2/day/17days 1 34,00 204 tiLabour for Formvork Onlyt | H H
r.¢,¢o dncl, foravork of 11 (s1) 1121BeansjRs2/day/ 17days 1 34,00 68 %18killed 2,00 1.0 | 60 120 1 !
vood supports,brick, " 113:BattensjRs, 5/day/17days I 8.50 332 {lUnskilled 6.00 1.0 ' 20 120 1 |
earth, & sand under- H " 1Bricks)1152v/208danaged P03 95 ¥ sub-total B8.00 2,0 ! 40 H i 96 423
surfacing, 14 days In i 11Earthy 1, 5" thick(cl) I 70.55 19 liFornvorksHaterials+Labour= ! 1058 1! !
place, H 11Sandjnegligable ! u ~ WTotal | 51 i
H {Carriage { 100 14 | i 1
i Hl sub-total { 818 ¥ | ] i
b) laying slabs incl, 11 0.91 HCenent (cut/ach) 72,50 1161 +iLabour for formvorktlayingislaty ! H "
! pouring,compacting, curing 1} 0,91 JiSand(c!/Xcf) 4,00 160 !IEkilled 2,001 10,9 55 ! 60 6341l H
rendering, Censsndiagge 1 0.91 TlAggregatedel/ach) 6,50 521 MUnskilled 133! 2t 20 1200 221l !
132042 (20,4, 52, v4) Hotenu sub-total 1a42 ¥l sub-total 2.0 7.3 1 89 {1 355 11 985 3907
2,2 Fabricating alld steel 1 3.00 VIN.9.Bars1/2°0(kg/Xkg) 4,50 1350 HiSkilled 0.501 3.0 LS I 60 l80l i
(n.s,) reinforcing barsy 11 0,06 !IBinding vire(lbs/cut) 7 o |ltnskilled 0,50 3.0 0.5 1 20 60 It !
cutting, bending, i I sub-total 1350 1 sub-total 6.0 20 1 240 1 1590 U 80 530
i laying, jointing & ] ] H : ! H 1
fastening plus cost of i " " ! : "
bending vire, steel H n i ! H )
vastage & rust removal, I ] i ! ! H
(851,55, v5) i 1 ] ] n "
3.3 Cenent slab coated v/ 3¢ 11 2,17 iCement(cut/2sf) 72,50 79 11Skilled 1.25 27 14 1 60 183l H
1bs. bitusin, sand 1 2,47 NSand(cl /s 4,00 26 1lUnskilled 2,00 43 07 1 87 1 i
blended, & polythene 1 2,17 NEarthict/1sM) 0.55 66 1 sub-total Lo 250 1 Hoons
sheet covered v/ 4° 1217 HTiles(M1s]) 0.55 418 N ! " "
earth & 1* aud plaster 112,17 1iBitusin(lbs/1sh) 17.80 13 ¥ ! H !
viout strav, finished v/ [1 2,17 liPolythene (s{/1sl) 0.40 gr Y ! " H
fired clay tiles HoGni sub-total 198 1! ! H H
9"44,5°42" grouted v/ ! 1 H ! i i
cen snd. mortar 113, 1" " U (R " "
(23.1,78,v25) " " H ! I !
1 H i | H H |
4.0 FLOOR Total 11 2,47 11 1365 1! 0.8 20 1 4 1 o 1e
1 Total 11 (sD) 1} 6.67 U 1.3 50 | 1,194 7.86 1
1" 11 i | 1 |
4.1 Earth bed. solstened & 1 2,47 HEarthied /s 0.55 a Hiskilled 0.13 0.3 ol 1 60 171 i



i L L wo L T v v
13,1 R.C.C, slab 4.5° thick, 1 0,91 11Hood FormvorkiRented ! { i | 1 H |
i a) preparing surface for 11 2,50 1/11ColunnsjRae2/day/17days [B] 61 34,00 204 YiLabour for Formvork Only: ! ! 1 |
I 1. dncl, foravork of 1V (sf) 112tBeansjRs2/day/ 17days 21 21 34,00 68 418killed I 2.00 1,0 |+ &0 120 11 !
i wood supports,brick, " {13tBattensjRs, 5/day/ 1 7days 91 91 8.5 332 Munskidled 1 6.00 10 4 20 120 11 |
. earth, & sand under- i 1iBricksy1152v/208danaged 2081 2081 0,33 9% sub-total i 8.00 2,0 | ] 240 11 IXsf N 96 423
t surfacing, 14 days in H HEarthi 1. 5" thick(cl) 35 3/ 0,55 19 }iForavorksHaterialstLabour=| ! 1058 1 !
L places H 118andjnegligable ! ! ] 1/Total ! | 51t !
! i HiCarriage } ! 100 1y ! ! ] i
" i sub-total | ! 818 ¥ ! ! t "
} b laying slabs incl, 10,91 HCement(cut/ted) {760 1 161 7250  116] siLabour for foravorktlayingislabs ! i |
! pouring,compacting, curing [1 0,91 {IBand(ci/Xcl) 4,001 40} 4,00 160 HSkilled 12,60+ 109 &5 & 60 631 |
{ rendering, Cenmtsndsaggs 10,90 TlAggregatelct/xet) 8,001 80t 650 521 !iUnskilied B3t ot 20 bo20 2l i
1 2040(20,4,52,4) Hoeh il sub-total ! ! 1oa2 M sub-total a1 896 1l 3556 1 985 390
13,2 Fabricating nild steel 113,00 VIK.S,Barsi/2"0(kg/Tkg) 1003 3001 450 faso 1iSkilled 0.50¢ 30 L5 1 & 100 i
! (ms.) reinforcing barsg 11 0,06 !IBinding vire(lbs/cvt) 0,25 1 01 1 0 !lUnskilled 0501 30 05 1 20 60 11 !
. cutting, bending, i 1 sub-total ! ! 1350 sub-total I &0 20 24011 1590 11 80 53
| laying, jointing & " ] ! ! H b ! H i
| fastening plus cost of I i | ] 1 ! ! " i
| bending wire, steel " " ] i i ! ! 1" "
 vastage & rust removal. " i ! ! H | | i i
. (851,55,v5) i i ] | " ! ! " !
3.3 Cenent slab coated w/ 34 11 2,17 liCement(cwt/Ys) 0.50 1 117250 79 VISkilled LSt ar L4 1 60 163 N !
" lbs. bitunin, sand I 2,47 NSand(c /s 2,00 | 71 400 26 !lUnskilled 20010 43 07 1 20 87 1 "
blended, & polythene Ho 2,17 HEarthict/1sh) 55,001 1191 0,55 66 ! sub-total TR 1 250 11 2w 15 103l
sheet covered v/ 4° 1 2.7 UTiles(H/1s)) 3501 7601 0,55 418 M ! ! i i
earth & 1* aud plaster 12,07 1Bl tusin(ibs/1sh) 34,000 741 12,80 13 bl ! | ' i
viout strav, finished v/ 11 2,17 VIPolythene (sl/1sl) 1001 a7 o0 g7 M ! ! H "
fired clay tiles Ho(sh i sub-total ! ] 1908 M | ! i i
9°34,5°42" grouted v/ i 1 ! ] H ! ! H i
cen.snd, mortar 113, " 1 ! [ " ! ! i "
(23.1,78,v25) " i ] ! i ! ! i i
1 i i | " - ! " "
4,0 FLOOR Total {1 247 1) ! ] 1366 11 ! 20 | 460 1610 01 1R 14
T Total 1 (s 1) ! ] 6.67 ! ! S0 Lag tl i
" 1 ! ] H ! ! 1" 1
4,1 Earth bed, noistened & 247 VEarthict/agh 70,00 | o055 gy HiSklled 0131 o1t 60 17 H i
raaned to 6' thickness o217 1 ! ) 11Unskilled 1.25 ¢ 0.5 1 20 54 14 "
(24,1,87,v20) TR RT 1 1 i sub~total | 0.6 nn ] n "
4.2 Sand Filling of 3 L7 HBand(ed /1D 130 | I 4,00  gop !iSkilled 0131 0.1 1 &0 8! '
lagers, each 3* thick TRERIAL ) | 1 1Unskilled 4,00 ! 0.8 | 20 9N 1"
conpacted after (IR YT ! 1 . sub-total ! 0.9 | 103 11 i a8 60F
saturation down to 2", " " | | it ! 1 " !
totalling 6%(24,2,87,v4 I " | ! i ! ! X "
LLD 1 1" , ! I fH ! ! " ]
4.3 Brick ballast, 2* gauge 11 0,28 11Brick ballast 1o 13,50 108 ff{Unskilled 3,00 f b2 7 i i 60 445
dry ranaed to 1.5%1ayer 0o teh Mict/ted) ! ! i ! ! ] !
(20,1,51,94) " " 1 ! i ! ! " i
4.4 Cenent concrete bed, 110,28 HCenent(cut/Ref) 17,60 § 51 725 357 #iSkilled oot 03 00 1 60 17 i i
1,5" v/cemrsndragyt 110,28 iSand(ci/el) 4,000 121 4.00 49 |iUnskilled 6501 LB 03 1 20 3 H i
112141€20.1,52,v8) 10,20 lAggregatelct/ich) 88,00 | 251 6.5 160 M sub-total Toat o4 | s34 6200t 190 2214
i i sub-total ! | 567 0 | ! H H
- 1 1" 1 | i ] ! i T
5.0 RENDERS : Total {1 16.40 It | ! 944 M 11 LY A 9 a8 136
1 Total 11 (s 1} ] ! 4.61 1 to2ag A 6.24 11 10,85
H 1" ] - f Lmmms ! ! " 1"
5.1 Cenent pointing {n 18,70 HiCenent (cwt/sf) 0721 61 7250 454 JHSkiiled Loot 87 44 1 60 S22 H
struck joints on valls 1 B.70 HSand(c!/2sh) 1,801 161 4,00 63 |} Hlinskilled 251 109 LB b 20 28N i
exterior, Cemtsnd, 112, 1o sub-total ! | 517 4 . sub-total bo1%e 62 | M0 1T 1256 M 89 144
(25.8,99.v32) " 1 1 ] i ! ! H H
5,2 Cenent plaster 5" thick 11 5,53 1iCenent(cut/tsf) 0.53 | 31 72.5 212 piSkilled 0751 412l 1 60 23 H
on valls interfor, Il 5.53 JiBand(ct/tsl) 4001 221 4,00 gg {}Unskilled Lt 68 L2 4 20 13l H
centsnd, 116 o550 sub-total t t 301 1 sub-total bt 32 | 387 11 688 It 10 124
5.3 Cenent plaster 3/8" 11 2,17 Heement(cut/Xsf) 0,66 11 72,50  ~104 (HSkilled 0751 L6 0.8 1 60 98 1 !
thick under slab 12,07 HSandlct/tsD 2,55 61 4,00 , 22 tHUnskilled Lt o1 0 120 5N i"
cemsnd, 113, (25,1-6,98,v32)11 2,17 It sub-total ! | 126 i} sub-total P43 L 1524 2841 70 128
- , " 1" ! ] i ! ! i i
»
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Fig. IHPORTED PRODUCTION Technology 1t Rotary - Trench Type, Coal - Oil Fired Brick Kiln.
(klcoini) Hodel of Production Varfables & their Effects on BASIC, COST ~ BENEFIT, & SAVINGS CRITERIA
3
4
3 11, Av PRODUCTION ANALYSIS: 1) Sunmary One,
bl
71 VARIABLES { HUnit  Description |
] Hiinput) |
91 v |
10 1 | CapacitytBricks/load/year 11 400 400 K bricks/30 days/load.9 loads/year 3600 K bricks!
12 Outputy Production Cycles 1! 6 6 loads/year, 2400 K bricks {
121 3 Production Period I g 8 wonths. October to June. 5 year lease
131 4 Financing 10,372 CRF for 3 year loan at 25% interest !
41!
151 H
16 1 \/
11 Hiaty, (KBrs.) | Price (Rs))
18 1 VARIABLES 2, 11/10ad | /KBrs, V/load  /year  1/Kbrs /Rsi00
191 d o 9 h 1 Cinputlt v oo p |
2014 1 !
21 1A RECEIPTS (Benefits) 1 400 I 3031 121200 727200 1303.00 100,00 |
22 1B EXPENDITURES (Costs) n | I 118118 708710 1295.30 97.46 |
23 1C  INCOME (Net Value) H | {3002 184901 7.70 2,54 |
N A
2351 He
261 \/
27 1Bt INPUTS (EXPENDITURES) FIQUANTITIES 1 COSTS(Rs)

58 Interest(Rs/year)

281 VARIABLES 3, IH/kiln  /KBrs, /Rs100 | /funit 1/load  /year 1/KBrs. /Rsl00
291 {CInput or Output) ! Ulnput) !
301 i 1 [V |
31 11,0,Capital t \/ | 67460 1 1636 9815 | 4,09  1.35
32 .1, Plant H , 1 60000 1 1000 6000 ! 2,50 0.83
33 11.2.Equipaent (¥s) H 1 7460 1 636 BS54 1,59 0.52
K[ 1 | ! !
35 12,0.Ki1n Land (Ac.) LS 0,0038 0,0002 1 3000 750 4500 | 1.88  0.62
31 4 | ! !
i I1/load  /Kbrs. /Rs100 | /unit 1/load  fyear  1/KBrs, /Rsl00
38 13,0 Naterials I i | 06332 517992 1215.83 71,23
39 13.1 Local (Lov import) 1 | ! 14204 83224 1 35,51 1672
40} Clay Land (Acres) Hoo0.28 0,0007 0.0002 1 3000 ¢ 840 5040 1 2,10  0.89
LI Hater (hrs) 1 12 0,0300 0.0099 { 20 40 1440 1 0.60 0,20
1 Band (cf) 1 1200 3.0000 0.9901 | 0,67 1 804 824 1 2,01 0.66
431 Hood (nds) 1 880 2.2000 0.7261 | 141 (2320 73920 | 30.80 10.17
44 13.2 Non Local (High lwport) 11 ! | 72128 432768 1180,32 59,51
45 1 0il (drus=50 galls) H 48 0.1200 0,0396 | 4341 20832 124992 | 52.08 17.19
461 Coal (Truck=10tons) 1 8 0.0200 0.0066 | 2762 | 22096 132576 | 55.24 18,23
411 Transport (coal trucks) 1| 8 0.,0200 0.0066 ! 3650 I 29200 175200 | 73,00 24,09
18 | H | ) !
91 Hiklln  Hd/KBrs./Rs100 | funit 1/load  /year  1/KBrs, /Rs100
50 | 4 Labour (¥s,ManDays,Rs) " 59 49 1.2 I 27000 162000 | 67.50 22,28
51 14,1 Skilled/Up.Y. (Rs/ath) t 2 047 0,061 15501 2067 12400 1 5.7 LM
52 14,2 Unskilled/Lo,Y(Rest) " 57 475 1,511 | 24933 149600 | 62,33  20.57
531 Piece Workers(Rs/Kbrs) 1} 50 407 138} S0 1 20000 120000 ! 50,00 16.50
54 1 Hage Horkers(Rs/mth) H 7 058 0,091 37000 4933 29600 ! 12,33 4,07
55 1 i { ) |
56 15,0 Miscellaneous H L /KBr 1 2401 14403 1 6,00 1,98
571 Taxes(Rs/year) i | 11 467 2000 ¢ L,17 0,39
1 ! o193 11603 1 4,83 1,60

60 I
61 \Y
621__.
63 | TECHNOLOSY CHOICE CRITERIA 13 BASIC CRITERIA
64 1
651 Criteria I1tDescription 1/KBrs. /Rsl100 !
1] H ! !
67 11.0 Cost Hinimisation HProduction Cost/Unit Output 1295.30 97.46 !
68 12,0 Profitability {1Net Return on Expenditures b0 2.54
69 13,0 Capital Productivity 1) Capital Investment/Unit Output 409 1,35
70 | 112) Capital Investsent/Unit Ewployment (Hdays) Totai ! 0.83 1
ni H ' ! ' Unskilled | 0.86

P 492 121

72 14,0 Labour Productivity

Randays/Unit Output

131

EFFECTS OF D

11,8 COST -
!
HLsFINANCIAL;
P

500.00 <
407,29 ¢
2.1

111,81 TECANOLGGY CHOICE CRITERTA

J

]

!

! i tAnnualised!
HLA.2) PRODUCTION {1Cash Flov !
! ANALYSIS: H

! Summary Tvo 11/Rs100

! u 4

!

1A RECEIPTS H

18 EXPENDITURES H

1C INCONE t

!

1 n

Bt INPUTS i

I
!
}  (Expenditures) H
!
!

11,0 Capital i
1.1 Plant i
1.2 Equipaent- (¥s) i

(2.0 Kiln Land (Ac,) 1
} ]
}3.0 Haterials H
43.! Local (Lov Import) tH
3.2 Non-Local (Hi! Import) 1}
( Dit(incl, Transport) 1f

Coal (excl, Transport) 1}
‘ Transport(Coal Trucks)}!
H
|
\

4,0 Labour ]
4.1 Skilled/Up.Y, i
4,2 Unskilled/Lo.Y 1

]
45.0 Hiscellaneous i
1.1 Taxes H
15,2 Interest "

356.16 2
58.60
297,56 2
85,94
91.16
120.46

1.3
8,53
102,86
0.00
9.90
1.93

{
!
!
{
!
!
!
!
!
!
[]
1
!
!
{
I 3.09
!
!
1
]
1
!
!
!
!
1
!
!
t
!
P19
|




C" et ' )

EFFECTS OF DISCOUNTING & SHADOW PRICING
11,8t COST - DEREFIT ANALYSIS, Discounted Over 5 Vears '
|
11sFINANCIAL; Market Prices | 1Ad justaent Factor (AF)} 12+ ECONOKIC(Shadow Prices) | 13t SOCIAL (Income Distribution)
[} § 10X 201 | {Tradbl. AF  Wtd. | 1o 10% 201 ! 1At 01 discount {SOCIAL !
! | iContent AP } ! IProj.or Cnsmr, Bsnss.Wrkr. Gove. {INCONE/Yri
| aa ab i | iy ih ai | I an an a L as Toat au ay av | oay !
| | ! ! ) | |
| 500,00 379.08 299.06 | | (Input] | I 500,00 . 379,08 299.06 | | 1 100.00
1 487,29 369.44 29146 1 ! H | | 463,12 351.12 277,00 | | 1 92,62 ¢
R V) 9.64 1,601 ==)1 N | ==) 36.88 27,96 22,06 | ==) | 24,17 -24,17 0.00 20.57 3.60 1 7.38
! | | \/ | ! { | I--
| n 1 | | Y % - B A W N 1 I | ! n |
i H ! ! | 1 i ! | 1 !
| i | | | ! H | l 1 {
| H | | l | i l | I !
| ! ! | | |
| ! | | { | ! {-
| . 5.12 4.04 | 1’ ! | . 4.04 | | P !
I 41 13 2,471 ! ! I 413 . 247 1 ! {
| ' ' .57 1 | { I 2.62 1,99 1,57 1 ! !
| ! | { | | | |
I 3.0 2,35 1,85 1 | | I 3.0 2,35 1,85 1 | {
| { | 1 ! | { 1
| 356.16 270,02 213,02 | ===} | | wea)] 352,56 267.29 210,87 | =2a) | 3,60 H
15860 4443 35,051 ! || 5860 44.43  35.051 ! !
| 297.5 225.60 177,98 | ! b1 293,96 220,87 175821 1 -3.60 3.60 !
I 85,94 6516 L0 | 1,00 -0,05 -0,05 1 | B1.64 61,90 - 48.83 | I -4,30 . 4.30 |
|96 6941 54,52 1 | 1,00 006 0,061 © } 9662 7326 51,794 154 * -5.47 !
1 120,46 ¢ 91,33 72,05 ¢ I 0,33 -0.12 -0,04 | ! 115,69 8771 69.20 % I -477 wn !
1 | | | | | ! !
| L3 8445 66.62 ) | | | 90.81 6B.B5 54,32} | 20,57 !
| 8.5 6.46 5.10 1 ! ) | 8% 6,46 ° 5.10 ! | {
I 102,86 77,98 6L.52 1 L00 ~0,20 -0,20 !} | 82,29 6239 49.221 | -20,57 20,57 !
10,00 0,00 0.00 1 | ! | | | !
9.9 7.5 5.92 1 | | I 9.9 7.51 5.92 4 I !
LR 1.46 1151 H 1A oL 144 | L 4 h
[ 6,05 4771 H 1 I 7.9 6.05 L7 H 1
! ! | | | | | }
"
H
\/
{TECHNOLOGY CHDICE CRITERIA: 111,Bs EFFECT ON SAVINGS
|
! " 1AL 201 Discount !
| IProj.or Cnsar, Bsnss.Wrkr. Govt. INET |
| | 1GAVINGS |
I1ncone Distribution 1 -24.47 -24.17 0,00 20.57 3.60 ! |
IMarginal Propensity to SavesImput=) 0.20 0.20 0,15 0.00 0.20 ! {
! ! - {
1SAVINGS DISTRIBUTION | -4,83 -4,83 0.00 0,00 072! !
1 ll ! {
INET EFFECT ON GAVINGS ifs la) Project Bears Econonic Costs: | -4.11 1
| 1b) Consumer Bears Economic Costs: 1 -4.11 1




Fig. SWITCHING FROM INDIGENOUS TO IMPORTED PRODUCTION TECHNOLOGIES:

(pdswhbsc) Brick Kilns; Wall Type,

Agri - Waste Fired versus Trench Type, Coal & Oil Fired.

NET EFFECTS ON BASIC CRITERIA: PROFITABILITY, CAPITAL & LABOUR PRODUCTIVITY, EMPLOYNMENT.

Ar Capacity utilisation: Wall Kiln

= §6X; Rotary-Trench Kiln = 751

! BASIC CRITERIA  !IPROFITABILITY(/Rs100 Output)} PRODUCTIVITY |
' . " . ! !
! {iFinancial lEconomic iCapital iLabour (Man Days) |
! 1At Discount Rates ' Enploynent !
\Production Technology Type(Kilm) 1 0% 1 OX 201 3/K Bricks /Rs 100 /Man Day /K Bricks /Rs 100 !
i 4 d ot U O A ] LI B p
== = zzzzzz=) === ==} . z=z!zzzzzzzzzzcsssesssssssszess)sssessrsssnszzsssss]
17 lIndigenous:Mall,Agri-Waste Fired 1i 14,97} 19,86 11.88 1} 2.27 0.8 0.58 | .U .90 |
18 VInported:Trench,Coal-0il Fired 1 2941 1.3 4411 409 1.35 0.83 | 4,92 62
19 1 " ' ! ! '
20 INET EFFECT oo-12,43 1 -12,48 -7.47 % -1.82 -0.49 -0.25 1} 0.98 0.12 1
B: At 100X Capacity Utilisation
i BASIC CRITERIA  IPROFITABILITY(/Rs100 Output)! PRODUCTIVITY !
! H i !
H HFinancial iEconomic iCapital {Labour (Man Days) |
' {1At Discount Rates ' Eaploynent '
iProduction Technology Type(Kiln) 11 0% 1 OF 20X /K Bricks /Rs 100 /Han Day /K Bricks /Rs 100 i
' C d i | i bk 1 S p |
|=sz2ssz=z===azzszszanzanassgsnass 22| lzszzemensa)sanas sal=za=s ===)=z=zz=zazzzczzzzzzz=s
37 {IndigenoussHall, Agri-Waste Fired |! 18,14 1 22,89 53.88 1  0.76 0.29 0.29 | 2.63 £.00 1
38 tInported:Trench,Coal-0il Fired 1! 5.96 1 10,59 46521 2.04 0.67 0.55 ! 3.69 1.22
39 H ! ! ! !
40 INET EFFECT Hoo-12.18 1 i -L28  -0,38  -0.26 ! 1.06 0.22 |

-12,30  -7.36
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Fig,

SWITCHING FRON INDIGENDUS TO INPORTED PRODUCTION TECHNOLOGIES.

(pdswhchi) ( Ex. Brick Kilns; Wall Type, Agri - Waste Fired versus Trench Type, Coal & Dil Fired.)
NET EFFECTS ON INCOME DISTRIBUTION, EMPLOYMENT, LABOUR PRODUCTIVITY, PURCHASE COSTS, & SAVINGS,

(Comparing Results of COST - BENEFIT Analysis)

A: INCOME DISTRIBUTION

H !

{1Proj.Or Cnsar, Bsness, Wrkr, Central |

Production Technology Type I} Bovt, !
t e f g h i |

== H |
Indigenous (Agri-Fired Kiln)i} -24.48 -24.48 0,00 18.63  5.85 |
Inported (Coal-Fired Kiln) 1} -24,17 -24.17  0.00 20.57 °3.60 |
- H !

NET INCOME DISTRIBUTION o031 031 0,00 1,94 -2.251

P i
- e mw e e

D: SAVINGS THROUGH:

Di: Income Distribution
Cnsar, iss
6

ovt.or Lov Y. Busness. Horker Govt.

- e e - —— ®® w—- " mw- m— -

"
HY
H
"
"
Net Income Distribution o033t 0.3 00 1.94 -2.25
Harginal Propensity to Save !! 0.20 0.00 0.15 Q00 0,20
"
"
NET SAVINGS DISTRIBUTION  ¢¢ 0,06  0.00 0.00  0.00 -0.45
(R ]
Y
NET SAVINGS EFFECT {1a) Government: -0.39 |
1ib) Low - Income Person: -0.45 |

1f Consumer is:

--------------------------------------

!

] X Y !
! {iRs/KBrs.Brs/Rsi00!
!

] i1 Input p}
EEEE PR I} \/ s==m=====z]
{Indigenous 11 263,00 380 |

1 303.00 330 ¢

e m e —————

i ’ ]
INET LOSSES(Rs,¥#s) 31 -40,00 -50.20 |
0.263 !
]

WValue/Brick (Rs) 1}

[} ” _________ H

ITOTAL Valqe of Bricks(Rs) -13.20 |

iInported
]

-------------------------------------

1D2:5avings/Losses Thru Brick Purchases!
' H '
! H !
' IVEf Consumer is: |
! HGovt, Low Y. |
! H i

!

{Marg.Prop.to Bave ! 0.20

I1SAVINGS Effect V= e e !
‘From: X) Rs/K Brs. {1 -8.00 0.00 |
b Y) Brs/Rs100 1} -2.64 0.00 !
! }
INET SAVINGS EFFECT }
iDla) + X) Rs/KBrs. i -B.39 H
iD1h) + X) Rs/KBrs, 1} -0.45 |
1Dfa)+yY) Brs/Rs,100 ¢} -3.03 H
104b)+Y) Brs/Rsl00 i} -0.45 |
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