>0 «@B/—\‘z{@%

S ]

I e i 4
DIESEL AND ELECTRIC POWERED PUMP IRRIGATION
A Comparative Cost Analysis
Avhter Uddin Ahmed
U.S. Apency for International Development
May, 1981

Docca, Bangladesh

IR MPATI I LA (O
Reforsnme L DIRlY
...AJ/W&‘;:J%:‘



DIESEL AND ELECTRIC POWERED PUMP IRRIGATION

A Conmparative Cost Analysis

Contents Page
Introduction 1
Methodology 1l
Summary of Findings 4
ANNEX A - Deep Tubewell 8
ANNEX B - Low Lift Pump 15
ANNEX € - Shallcow Tubewell 21

Akhter Uddin Ahmed
Agricultural Economist

U.S. Agency for International Development

Dacca, Bangladesh May, 1981

%




DIESEL AND ELECTRIC POWERED PUMP IRRIGATION

A Comparative Cost Analysis

Introduction

It is cxpected that power irripation pump operators will be
important users of electricity when made available to rural areas 1in
the future. Curvently most irrigation pumps operating in rural Bangla-
desh are diescl powered.

Conversion from Aiece? te elec*ric power irrigarion and expansion
cf clectric pover generation ani distribution requlrce heavy investments.
An assessment of the comparative coste of diesel and electric powered
irrigaticn is escential to determine the soundness of these investments.

Methodology of Analysis

The mcthod of econcmic analysis used here is a comparison of costs
associatv-d with dicesel and electric powered irrigation systems currently
operating in Bangladesh. The aaalysis cxamines the costs of de=n tube-
well (Annex A), low 1lifts pump (Annex B), and shallow tubewell {Annex C)
irrigaticn systems.

The analysis 1e limited exclusively to the cost side of the equation.
Whether dicsel powered or eclectric powered, a particular pump system is
assumed te cover the same acreage and cropsl . A cowparisocn of cost
effectiveness of the tw)y power sources, thercfore only takes into account
the cost considerations. The impact of c¢icetric versus diescl powerced
irrigation on pump cemnand arca and cropping patterns is left for a
scparate analysis,

The analysis is conductced from two cost comparilson stand points:
(1) newly installed diesel powered and electric powered irrigation pumps;
and (2) diescl powered pumps and clectric powered pumps converted from
diesel aftcer a ccertain time period. Based on the age of the majorilty

1/ Onc benefit of pump clectrification might result from the greater
reliability and muck lower breakdewn frequency of an electric pump
which may contribute to additional pumping hours. Thus 1t is reason-
able te assume that using electric powered irrigation pumps, more
arca will be dirrigated nand agriculture output will increase. On the
other hand, the benefit of 2 dicesel pump is its independence cof a fixed
location. Morcover, stocks of diescl fuel car be stored up, not the
casc for clectric supply where usecrs have no control: 1f supply of
electricity is disrupted, 1t may be disasterous for crop production.
However, tiose assumptions necd ficld verification for proper analysis.



number cof pumps currently in operation. it Iis assumed that on the
L,

average 5 y.: 0old deep tuboewells and low lift pumps and 2 ycar old
shallow tubewills are convertced inte c¢lectric powerced pumps.

The analysis takes into account threc cost cateporics, which
vary widelv among pumping systems. Thesc catepories sre:

Investmen: Coste (Tables A-1, B-1, 7-1): All capital costs of
diesel and elcectric powcred deop tubewells, low 1ift pumps 2nd shallow
tubewells arc identified. Trade and transpert cost and overhead cost
arc added to total capital cost to determine investment cost of each
pump type. Salvapce values of different equipment arc alsc considered.
Investment ceate and salvage valucs arce discounted over the life span
of pumps, and the salvage values are deducted from investment cost to
determine the present valuce of cest stream of investment costs.

Power Costs (Tables A-2, B-2, (-2): Diescl and electric power
costs arc calculated based on the assumptions usced in the analysis.
Fuel and lubricants arc priced c.i.f. Chittagong plus trade and trans-
por. cost. These prices prevailed in May, 1981. As the world market
price of fucl cscalates frequently, the reader is cautioned that the
power cost of dicecl pumps should also be adjusted accordingly. Because
of the complexitics iu calculating the '"real" cost of clectricity to
socicty, clectricity rate recommendcd by the Rural Electrification
Board for irrigation has bhcen uscd. A sensitivity enalysis is also
donc to show the impact cn costs using altcrnative power rates (Table 4).
Power cost is discounted over tho 1life span of the pumps to cdetermine
the present valuc of power cost strcam.

Operating and Maintenance Costes (Tables A-2, B-2, C-2): Salary or
opportunity costs of labor for opcratior and protection of pumps, lubri-
cant costs and costs of repair and maintcnance 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 somc of the above costs, particularly,
investment costs, take place at diffcerent times depending on the life
of cquipment, it was nccessary to obtain present values of cost cxpendi-
turcs for the purposc of comparison between electric and diesel powered
irrigation pumps. Cost streams arc eoxpresscd in present values applying
discountod measurcs. A real discount rate of 10 percent is assumed,
with all monctary valuecs put into "reazl” terms by deflating and thereby
climinating the clement of inflaticn. As a real rate of return, not a
nominal ratec bolstercd by inflation, 10 percent discount ratc is
believed to be nppropriatc.l

1/ Bangladesh Power Development Roard, Tarrif Study, Vol. I, Coopers &
Lybrand Associates Limited, November, 1979, Chapter 8, pp 9-11.




Tne folleowairn: mathematicazl foemuio is used teo find the present
valuc of cost sty ames

n C

I
N 1Ay
C=Cy+ L - L
L. Qent Q0
t=1
where
Cy = Total investment cost incurred in year 0.

Cy = Cost dncurred in veor t.

Salvape value in vear t.

n = Lifc of jpump/tubowcll,

o]
fl

Interest (discount) rate.

Socizl Costs vs. Private Costs. TFinally, the reader should note
that this ccenowic annlvsis ¢ carried out from the point of view of
costs incurred by socictv, not by the private individual. Because
dutiee and caxcy dmposed by ogovernment very videly amonp different
compenents of pumps . and because users rent or purchase irrigation
pumps at subeidized rote o mnjor conceptunn difficultics surround
determination of private coste.,  Hew the actual costs are shared
between the public {povernment) and privite (darmere) scctors of the
cconumy ie also net o dircet concern of this analvsis.

Data for the analysis have bocn provided by the planners and
engincers of the Bangladesh Acricultural Develorment Corporation
(BADC) and the Rurnl Flectrification Foard (REB). They arc to be
thanked for their collaboration.
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peweros pempe o P biphest savines i1 menetary tormee is from deep
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follees by Vo T4 pump:s and deep tubcwelis.  Thie is bhecause cost
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Table I: Comnperative Savings from Elcctrificd over Diesel Powered
i .
Irricoticr Pumps 1/

(in 1aka;

Present Value of
oot Streonc Cost Savings

Type_of Pumpe Dicscs Flectric Anmount Percent

Deep Tahovel] 47,069 304.201 105,668 23%
Low 1i7. ey 114,969 §52.684 32,284 28%

Shallx tvhowell 75,636 48,505 26,073 35%

1/ Ref=r tc Tables #-3. B=3 and C-3.
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coste, It zevenls thoar dn absolute torme, cavings in investment coste
Jo bdphesr tron deep tubovdlls Tollowed be 1o 1ift pumpe and shallow
tubewelle wnile duv coare of cavings dn power, <hallow tubewells rank
hiphest fellowed by Tow 1470 pumss and Jdeop tubewells. and in case of
operation toet dow 117t pumps dre followed v shallow tubewells and

Tost i ing

deep tubosdlls,

Table 2: fomposition of Suvings tren Hlectrificd over Iivscel Powered
. T
Irrigetion Pumpst

Type of Savings

Typce of Pwoe Investment Power 9?51@29)12/ Total

Deep Tubewell 487 297 237 100%
Low Lift ZFump 35% 357 30% 1007

Shallow Twmewcll 117 60% 297 100%

1/ Refer =z Tables A-4. B-4 and C-4.

2/ Includss lubricant, operatoer's salary, repair and maintenance
costs.
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Table 2+ Cost Savings from Pump Conversien {from Diesel to E]ectricw/

(Amount din Taka)

Present Value of
_Lost __ fost Savings
Type of Pumns Piesd] Licctric Amount Percent

Deep Tubewell <70, 0069 407.999 62,076 137
Low Lift Pump 114,968 102,984 11,984 10%

Shallow Tubewel] 74,638 54,792 19,846 277

1/ Recfer to Tables A-5, B-Z, and C-5.
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