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DIESEL AND ELECTRIC POWERED PUMP IRRIGATION
 

A Comparative Cost Analysis
 

Introduction
 

It is expected that power irrigation pump operators will be 
important users of electricity when made available to rural areas in 
the future. Currently most irrigation pumps operating in rural Bangla
desh are diesel powered.
 

Conver.'ioq, '. Ir'Fe, t- elc-cri ,oer irrigation and expansion 
.of el .ctric po\,,er ieneration an distribution require heavy investments. 

An assessment of the coripar&%tive coss o1 diesel and electric powered 

irrigation is essential to determine the soundness of these investments. 

Methodology of Analysis
 

The mctlod of economic analysis used here is a comparison of costs 
associat,-oi with diesel and electric powei-fd irrigation systems currently 
operating in Bangladesh. The a:ialysis ex-amines the costs of deeD tube
well (Annex A), low lifts pump (Annex B), and shallow tubewell (Annex C) 
irrigaticn systems. 

The analysis is limited exclusively to the cost side of the equation. 
Whether diesel powered or electric powered, a particular pump system is 
assumed to cover the same acreage and cropsl . A comparison of cost 
effectiveness of the tw.: power sources, therefore only takes into account 
the cost considerations. The impact of electric versus diesel powered 
irrigation on pump comnvnid area and cropping patterns is left for 3 
separate analysis.
 

The analysis is conducted from two cost comparison stand points: 
(1) newly installed diesel powered and electric powered iirigation pumps; 
and (2) diesel powered pumps and electric powered pumps converted from 
diesel after a certain time period. Based on the age of the majority 

1/ One b-nefit of pump electrification might result from the greater 
reliability and much lower breakdown frequency of an electric pump 
which may contribute to additional pumping hours. Thus it is reason
able to assume that using electric powered irrigation pumps, more 
area will be irrigated and agriculture output will increase. On the 
other hand, the benefit of a diesel punp is its independence of a fixed 
location. Moreover, stocks of diesel fuel can be stored up, not the 
case for electric supply where users have no control. if supply of 
electricity is disrupted, it may be disasterous for crop production. 
However, t', se assumptions heed field verification for proper analysis. 



number of pumps currently in operation. it is assumed that on thu 

average 5 y,:. old dL:ep tubewelli a-,' low lift pumps and 2 ycar old 

shallow tubcw&us; are: conv.,rtcd into eic-ctric powered pumps. 

The. analysis takes into account three cost categorics, which 

vary widely among pumping systems. These cate.ories are-

Investmen Costr: (Tables A- I B-], _)I All capital costs of 

diesel and eclcctric powered deep tuhewells, low lift pumps ad shallow 

tubewells are identified. TradC and transncrt cost and overhead cost 

are added to total capital cost to duter:ninc investment cost of each 

pump type. Salvarc v:luo.s of different equipmcnt arc also considered. 

Investmont ccst - and salvagc values arc discount (' over the life span 

of pumps, and the salvage values aro deductcd from investment cost to 

detcrmindn the pre-sent value of cost strea-,: of investment costs. 

Power Costs (Tables A-2, B-2, C-2): Diesel and electric power 

costs are calculated based on the assumptions used in the analysis. 

Fuel and lubricants arc priced c.i.f. Chittagong plus trade and trans

port cost. Tesc prices prevailcd in May, 1981. As the world market 

price of fuel escalates frequently, the reader is cautioned that the 

power cost of diesel p;umps should also be adjusted accordingly. Because 

of the complexitics in calculating the "real" cost of electricity to 

society, electricity rate recommended by the Rural Electrification 

Board for irrigation has been used. A sensitivity cnalysis is also 

done to show the- impact cn costs using alternative power rates (Table 4). 

Power cost is discounted over th: life span of the pumps to determine 

the prcsent value of power cost stream. 

Opcratin,; and Maintcna ncc Costs (able. A-2, B-2, C-2): Salary or 

opportunity costs of labor for operation and protection of pumps, lubri

cant costs and costs of repair and maintenance are calculated and dis

counted over the life span of pumps to determine the present value of 

operation and maintenance cost stream. 

Discount Rates: Because some ol the above costs, particularly,
 

investment costs, take place at different times depending on the life 

of equipment, it was necessary to olbtain present values of cost expendi

tures for the purpose of comparison between electric and diesel powered 

irrigationi pumps. Cst streams are cxpresscd in present values applying 
of 10 percent is assumed,discounted measurcs. A real discount rate 


with all monetary values put into "real ' tcrms by deflating and thereby
 
rate of return, not a
eliminating the clement of inflation. As a real 


nominal rate bolster(.d by inflation. 10 percent discount rate is 
/


believed to be appropriato.I


1/ Bangladesh Power Devclopment Board, Tarrif Study, Vol. I, Coopers &
 

Lybrand Associates Limited, November, 1979, Chapter 8, pp 9-11.
 



Tht followir,;n mnthmnticl fo-mui.,i is used to find tht, present 
valuc of cost st. .,P.,:: 

= 
C CC)+ + C t _ t 

wherc
 

Total investmcnt cost incurred in year 0.Co 


=Cost incurrtd ii. vc!:r t.Ct 


= Salv; ic v.-1Lu,_ in year t.At 


n = Life of lU11) /tubuwcl]. 

r = Interest (di scount) rate. 

Socinl Costs vs, Privte Costs; Finally, tho reader should note 

ccc;wc:i0C ,,si from ofthat this 1::11 .-carri ,d out the point of view 

costs incurred yvsocity. not by the ,rivaN indiv.idual. Bucause 
duties -nd L: '-s W' pvov'.n:(hni v:rv vjciv among different 

componcnts of uh .cus r usrp rent or purchasc irrigation 

pumps PE MOAK& r . mnjr rc ca ptu' i difficult is surround 

determination of piOW tat C( Uc,. tl, actual costs arc shared 

between the public ('ovarnma;vet) ind priv,.t . (farmors) sectors of the 

econuJoy i s also nLt N :t connurn of tiL.F salxsls 

Data for th, ana].ysis ha:v, boo"; provi dod by the planners and 
engineers of the Bang]adesh Aricullu ini Development Corporation 

(BAI)C) and the Rura' Electrificati.on Board (REB). They are to be 

thanked for their collaboration. 
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SuMin0 " - J i_;_ 

' ' 

f - , , ., --. types vi ] E tr/ii, C puph.over diesel 

, ,,'in, r;i'. is fro' deep 

....... in . . u;__'ivJ., 1d,, i sw.that there nrc signi

p f &W SAtnrv :ii t 
t u ] n'.] , .-.z 1 0 - 1 , A u n y b-; d S h J ull s . .- I .. K.]] ] p, n A_,"Y t . I II
 

iiibsol.:, I' '' 
 ,. thi 1' just thL r vt v]i 'o M luA ubewelIs 
fo]ul- 5y 'i! a p anld Olu,"p t uLwlPli, 110in I heca-usu cost 
Of dCC LAir i 1 , n t 7 nn jit'- tia11 10" ibu r ]ow lift pump 

.
and Lh-1 w I ubV(,. t Y-s. 'ewivvt'Iv 

Tal,le 1: Con]m:aatrivc Savin:. from Elcctrjfiqd over Diesel Powered 
.rri risr Pumps 1/ 

Present Vaiue of
 

C- 1t St-re=n:_ Cost Savings
Type -.Pum, .:[c'teict1-i c' Amount Percent 

Dcep T 1b'.ve'I 47 C (0,( 364.201 105,868 23% 

Luw I if.. I u'..1 ]9 ,? S2.684 32,284 28%
 

Shal Tubw'..e. 71.63B 4,565 26,073 35%
 

1/ Refr te Tabjc3 "-3. B-3 and C-3.
 

y
 



'.t'o '- 1 lLx '_ '[ (_2-t "aib..l 2' w' thE CompnSition of 
COM- S'lln t'17 Oft.vu di':-1 I'(wl~Tc1 ;-uMj' by type of 
CuSt F . I m't in' aibsIlutt n ' :T .\y, in iii inve'stment costs 

in t11h O,: r . wp itu . i] , f l ;w..d bv Kw lift pur; an~d shallow 
tuhIt. ], i I K A (f n.;v '*Fr in ,w ro -A,.'low tubowel Is rank 
hir~eS't &KOWA IV ', I,, ft pU::::; Mid dUL P tuK It.I. :, and in case of 
operaiLto ow t arL ,,, iow andix.t W pumps followed s tubewcl ls 
doep tubeumrl.. 

'able 2: Com:position of Savings Ire.., Elct rificd nver PiisOl Powered 
Irrigtation Pumpsl/ 

...... ... ... . .yj3e of .S vings 
S2/
 

Type of I= Investment IIower Operation Total 

Deep lubo-1 48% 29% 237 1001Z 

Low lift _z'iv 35A 35% 30Z 1007 

Shallow Thkw. il 11% 60% 29% 100% 

1/ Refer : Tables A-. B.-4 and C-4. 

2/ Includ-; lubricant, operator's salary, repair and maintenance 
costs.
 



fl 01 (Ut't- V( AN.OTTOO t.I t\vii 0, N mn.t rv terms 
dlo:-k il . Ira' ' , in". , u L 1 K J o ruw,.u',,2r A lift 

p..... vm .. in OF 3ut. t--. L1 o, tubow IK rr-. K.J' Lt HOWC( 
S\ du, p tubvc'L IsK nN lv -a ft 'unp.. 

Tabl Y" Co.t Sa\ings from Pump .onversion from Diesel to Electric--/
 

(Amount ii TOa)
 

Present Value, of 

Type of Pumps 1~i(. ]C L t ~i Amount 1'e- cent 

Deep Tuewe]] 70,069 407.999 62,075 33 

Low Lift Pump 114,968 102,984 11,984 0' 

Shallow Tubewall 74,636 54,792 19,846 27Y 

I/ Refer to Tables A-5, B-1, and C-5.
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