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1 INTRODUCT ION

,The general purpose of the workmg paper 15 to prov1de a group of caae studies to be used':.'-.

in. agrlcultural research: managerient workshops with.’ the workmg paper Agrlculturalz_[, E

- Research: Management lraxnxng Needs. in: SADCCE. - The. ‘paper. on training needs.

-7 recommends the application of ex anite benefit/cost analysis as a planning: and-control tool

~ for improving the producllvxty of SADCC agriculturs;: -esearch projects: ' Ex ante B/C sl
*“evaluation refers to_economic analysis of research proj.ct benefits VETSIS COStS for a range

of “alternatives prior to mmatlon of a pxopct Ex post B/C evaluatlon refers to the

o ' economiic analysm of benefits versus-costs after: completmn of a research prolect Hlstorlcalf .
'assessments of: projects in" Ex post- evaluations are- useful but not drrectly relevant for._"

}mvestment decxsxons on current and proposed proJects

-'The pro;ect research underlymg the case studres is cons1dered to. be 111ustrat1ve of the

. potential* for" applying ex ante benefit/cost analysis' to ‘agricultural research involving .-

3 <investments in_plant. breedmg, as'well as ‘extension activities. . -High prlorlty agncultural'

"-research problem areas. as identified in tlie research mandgement needs assessment.are .

- . emphasized in the case studies. . Plant bxeedmg, farfn finan¢ial returns’ with and without "

_sitbsidies; policy ana1y51s of altemanve export/lmport panty pncmg scenarios and. domestic. "

" ‘Reseurce Cost calculations. chro-computer software is.used in the andlysrs becau~e of the

- "powerful capablhty of the micro-computer to analyse altematwe scenarios . for-large series <

" of financial data ina standard format®, ‘Minimal écononiic-or micro- compuLer spreadsheet”

\ 'kuowledge is required 1o complete the Case: studlesr ‘The, ObjCCllVe is- to. ‘structure the:
. - material in‘a self-explanatory formiat with requxred econormic and software terms defined i in f_-’f
o he text: and Appendixes.. Answers, tokcase study assxgnments drc gwen in Appendlx B '
... The specific ObjeCtIVGS of this paper are:. ' S

f'l.iy' ~To illustrate the. calculatlon and’ mtcrpret'ltlon of basrc Cdplt’ll mvestment crlterla f=
" internal rate ‘of fefurn, net present value, payb'xck and benefu/cost criteria; .. -

=20 "To ilustrate the apphcatton of. benefit/cost “analysis. to- investmeént i Lunbabivé

communal sm.lll farm maize resed!ch and demonstmtlon actxvmes m a f’erl and
_village coritext; "

3 S To illistrate the dpphcatmn of boneht/cost .m.llyxxs i cvaluanng, the debm- L
. ‘Canada wheat bl«,edm;D project; benefits to smail farmers mclude “farm financial® - -
- analysis, economic. andlysls and- Hport/lmpo.._,p.mty pncmg I .lddmon the ° .

~* number *of smalt - farm:. ‘wheat - nroducers reqmred to generdte 'z posmve-ﬂ,_i*-f-
L ) _benelflt/cost ratio’ is. calculated and ' : Lo e
LA -To ﬂlustrate ‘the 1mporlan.ce and measurement of forewn e\rchdnoe 1mpdcts and'”j, "

ZSce MachllanJ G Mudnnu L Rugube .de Guveya Agncul(ural Research Managcmem Txammg: »
B ;Needs in. SADCC Draft Workmg Paper Deparlmcnt of Agrxcullural Economxcs and Extcnsxon H'u arc June RS

"Lotus 1-2-3- and Quattro Pro spreadshcels havc 1denncal fmancnal funcuons as. outlmed in Lhe casc ’

IR 4':sludxes Excc,l spreadsheets can, also be used bul drfferent functxons are reqmred




.'-Domestlc Resource Cos* 'calculatlons (DR S in assessmg the economlcs of SR

- _'_lproductlon of small versus large farm rainfed wheat production’in Tanzania. In
~.:. addition, effects of market locatlon and unsubsadrzed forelgn exchange mput costs_f :
_ -on prOJect mvestment cr1ter1a are revxewed s - : :

" The format of each case study is - 51mllar ObJectwes are 1nd1cated followed by a review

- ooof requlred concepts and. defiritions. ~Application of the ‘concepts is assrgned at the end .
- of each case to. demonstrate an understandmg of the significance and procedures for-

calculations. " In addition.it is suggested’ that- workshop participants be requested on an_ ..

~individual group basis " to make presentations on:-one or more of the case studies
evaluatmg the followmg 1) the. problem. addressed, ’7) research objectlves 3) alternatlve-_

'.-courses of action, 4) recommended action mcludmg appropriate organizational structure, . :_
5) a proposed budget including staff costs ‘for the recommended action- and 6) an

L '.-aSSCSsment of the expected beneﬁts versu , costs for the proposed actlon

' 2 1 Objectlves

'_:,_;2 CAPITAL INVESTMENT ANALYSIS

'.Tlnt, exerc1se makes use of Lotus 12'54 Wthh prov1des functlons and format for.‘

mternal rate. of ' return,. net present value, and payback calculatlons as well  as

.'-.-ﬁlnterpretatlons A secoudary objectlve is to 1llustrate the use of the persOnal computer in-
o :'.research management SR _ | _

.‘_-

-':‘__A capltal purchase mvolves a proyect mvestment cost to- day whlch is expected to

o :' '.-'.generate a surplus of ‘annual, reCClptb over operating costs in future perlods From either
'..a private or, public sector perspective capital investm.e.». rc,presents a use of funds which
- should be- compared with .the: “potential réturns. possxble from a savings account. In thlS_

' situation -the prmcrpal and intefest earhed. could be invested-at a later date. If-an -

s :',mvestment cannot earn-a- future strean of income greater than the. potential savings

: 2.3, Mar1987 p57

' ;'_‘1ccount earnings at the best mlerest rale avmlable then the mvestment should not’ be
'-__.'.ded(, N - . : . S . . .

For example agrlcultl.ml rcsearch consrdered as an mvestment should provnde a return; L

| _greater than the prmcnpal ‘plus interest posSIble in a bank savings account. If a posxtlve.

investment return is nof possrblc then. reséarch funds. .could be put in.the bank and. -

.- “interest’ earnmgs pald to farmers ‘and other . expected beneficiaries. Farmers would be S

'better off in thlS case. w1th the bank mterest earnmgs and w1th0ut the research

I Cap1tal mvestment decrslons lead to long term commltments wlnch may be unpossrble to

s

l'The basic. format of thc exercxse is taken from E Gardencr "Makmg Capxtal lnvestments“ Lotus 1-' -

4 -



| :"‘.42 Payback

: 2 3 Drscountmg and Compoundmg |

i :reverse Annual cash flow esttmates (measurmg dnnually the sum of pro;ect capltall

investment costs, plus annual, operatmg receipts less annual’ operatmg costs) are the most

- difficult part. of the analy51s The. investment analysns ignores accounting interest expenses o
' -and depreciation. Interest is covered inthe. dlscountmg process and deprecxatlon isnot .~
' ‘relevant because:the investment. decision. 1s. made at. ume Zero. and salvage value is. .
o _consrdeted to: be zero for the cases analy red ' - S '

i;In thls e\rcrcrse two mvestment pro;ects are. compared Pro;ect A has an- 1mt1a1-__-»:_ .
o investment cost of $100, 000: and Pro;ect B:has an initial - COSt: of: §150, 000 (see Table 1). -
" The investment - costs are entéred. in the cash’ flow: stream’as a. hegative value at tlme{ o
o0 zeros - Project A returns the net’ recelpts stream -of 35, 45, 55, 60, and 60 for_years 1-5.
}_[_-.?Net re"elpts are- the result of subtmmng annual operatmg expenses from annual’.‘-
' -I:_opemtmg rccerpts S AT SO Lol

-"_The Pajback perrod is- the number of' ycars requtred to payback the orlgmal amount r':'
. dnvested. - The time value, ‘of money is' 1gnored in the payback criterion which -is defined )
" 'by the mumber ‘of. time periods (years) reqmred for the cumulanve undrscounted sunt of -
B _'armua,] cash ﬂows to become posmve T e L e e T e

Lo Z"Ihe dlSCOUﬂt rate is. equwalent to the mzmmum rate of mterest that ‘a an mvesto'z
" requires for new investment projects, or- the cost of caprtal reflectmg the ‘cost of funds. -
- Dis¢ounting. is requtred because ‘the. valui’ of morney, -measured: dgamst to-day ‘when the. "

5 inyestment decrsxon is° made, declmes over time..” The: discount rate rs itselfa price. pald‘,:' -
.. by.public or private: mvestors 10, Iendcrs for. thé use of ‘their 'savings'. . ‘At - -any’ point. in oo
" time the observable.money mterest rdte m. is. the sum of a. re_:al_" mteres.t tate, r and, -
'ant:crpated inflation; a: g : ) T LU

m.= r+a

S Economists vary in- their estlmates of the dvcrage Iong term real mterest rate fronr3 7
S j{f_perccnt Dependrng on the point‘in the business cycle real mterest rates ¢an be posmve"' -

© lor rlegttrve when esttmated by . subtractmg the mﬂatlon rate from the mterest Tate on - .
.- risk-free” debt. In stable economies the: rate of interest paid on government bonds rnay'
o '4.'approxrmete the risk free cost of Capltdl
" l4-percent in a. country ‘witha stable eco; 2 "my dnd mﬂatvon of 7 percem the estrmated
; ‘rear rate of mterest is: 7 percen L L LT

" For- example with a government bond rate: of - :




""'.:"_.3'Compound mterest occurs when one dollar is put in'a savmgs account to-day earnmg-—_ﬂ' w

"10% interest. The prmclpal and interest - will- equal 1$(1 + -1) 1 =°$1:10. one yedr from . e S

;-_-."f.to-day Reversmg the situation $1 received one year from now is worth $1/(1-+.10) =

. ‘-.:"?'.';$ 909. - Discounting: ‘the: cash ﬂow 1tems tor Pro;ect A (years 1-5 1n Table 1) results 1n_ -

the followmg present values = _
35 = 29 45 __3 55 60 - = 29 T R T
(1 2)‘ oa 2)2 Lo 2)3 . (1 2)4 Lo L e

and 60
: (1 2)5

-;The present value of proyect A’s, annual cash flow earmngs for years 1 5 1s $145 290
"-"=_'¢.The present value factor is, equal to___1: wh\ere ris the Ll
L R (1+r)l o
o '_':.'jdxscount rate and t 1s the number of years from the start-up of

: pro_]ect a i " LT e - ; ;

| ""_:_"'12 4 Defrmtrons

'_\-»" s ';'- )

- _:_The proyect benefrt B 1s defmed as the present value of the cash ﬂow Years 1 5 ie,

A The prolect cost C 1s def‘ ned as the present value of the mvestment outlays PR

C—' (I"vegtme“t Cr“t)t or
' (1+r)‘ O RPN

Imtlal Cost Salvage Vall 16 e ?:..
N _i.In tlS case salvage value 1s assumd to be zero

- :--i' ';~'.

SRR .{The alternatrve crrtena can now be summanzed as- follows

. 1.7 Payback is. equal to 1he number of years requlred for undrscountedfi‘f?"-‘ -

ST 2 Bto equal C SR TR
© 2.7 Net present value is equal to B C ST T T e e

Sc -;--*-Beneflt/cost ratio is B/C. S
4, -f-'-.fIRR is the dlscount rate r, f_or whrch B C = 0

7 2 5 Net Present Value

- Net present value is the dlfference between the present worth and present cost of a'-.' SR
o _prolect 1If the present value of the cash flow for years 1-5, $145,290 is deposited at.20°. =

e ;_,percent annual rate of mterest and the cash ﬂows are. wrthdrawn annually, the- flfth__--"




o wrthdrawal emptles the account It the total present V'llue of the pro_|ect is _greater than-. R
. :or equdl to. the mvestment cost, the prolect is attrdctlve 145 100 = $45 ' '

A6 Benefrt/Cost Ratro . R

o '--The present value of the stream of annual net recern 'S, B rs drvrded by the mvestmemy" .

"--'-"__cost (145/100 145)

.J" R

B 7 Internal Rate of Return

- Tc,chn'cally, the mternal *&te of return (lRR) is. the drscount rate at whrch the present,

..~ worth of a-project’s. net Teceipts g generated in the future is just. equal to-the present value_, _
. of the project. cost. The IRR. can be viewed as the interest rate thata ‘banker will pay. an

individual for an initial deposit of $100, 0()() under Prolect A followed by a withdrawal of . -

‘ . .$35,000, at the end of Year 1, “Yéar 2, $45,000 ....and Year 5, $60,000. The withdrawal
" each year is made after mterest i$ comnounded The wrthdrawal at the end of Year 5-,_

'empnes the accoum

coIE the IRR exceeds the cost of funds then the pro_]ect is wewed as bemg Favourable wrth_ B
*respect to. the IRR criterion. Tlf there-are posmve and negatwe cash ﬂows durmg the hfe..,
__of the pro;ect the IRR can grve rnore thaf\ one '\nswcr o

8 Mrcrocomputer Assrgnment

" The spreadsheet2 created by the 1nstruct1 )ns ln le)le 2 rs glvcn 1n Table 1 us\mg a- 20' 3

percent discount rate. -

1. Using a 10 percent dlscount rat calculate net prcsent value (NPV) payback B

__;.‘I«\R and B/C. -

2 Usmg the 10 percent dlSCOUIlt rate select A or B glvmg reasons

2’I‘hc spreadshect rcqurrcs the use’ of the tolk)wmg lotus functrons @NPV, ‘@Look-up, @IRR.. Sec - -

Appcndm A for dcﬁmtlons
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o Us3s (865)

. §ss . 835
U560 $95

TABLE 1

' CAPITAL INVESTMENT ANALYSIS

ol RojestAn ;1"r61ec;t B
L ) Flow - Sum Year _ Cash Flow } :;_"_':- _ Sum ] Yeaf"' B

el '($150) S ($150)
CUoUUs60. . - (S90)
%65 o (825)
870 e 845
s 0 U s1200
RN -.'-f-- 815 o

.'($100) ($100) yo

sas (5200

SRR LR O
WEWN O

Cse0 §1ss
' Discount Rate 20,% e _'20% '

CIRR S 37% S isag
NPV oss29 88196

;-'-Payback Permds 3 Lo 3

".':_Be_n__eﬁ_t/Cos‘t_ o ,1_45__ ns o

:*Cash Flow = Annual sum of prQ]ect cost + Annual Operatmg Recelpts mmus Annual
. _'::_Operatmg Expenses B : : S : :



-;'Paybd"k '
BB '. o

as T
b
AT
A8
CoUB8 L Su

‘ :-:,@SUM(DMO Du)**’
:_: 1 P e
. OSUM(AMO A12)i_ R T

: @SUM(A$10 A13)

~-;:’Pro_]ect B e
3 }"Cash,

o ’IRR NPV and

’Capltal Investment

Calculator R
’PE'OJCCt A

60

Z @SUM(DM Dlz)-:‘} R

e

1: @SUM(A$10 Au) R LT
: S i e A.,l ’Payback Perlods et

1)-5 1 -
S F2L @VLOOKUP(O 01 ElO FlS
R ) E %
S A2 ’Benefxt/Cost s
T e 22" (F2) @NP‘V(CI/ All A15)/
' '-:v.._-‘Alo*** R
CLF22 (F”) @NPV(FU Dll Dl L
- *.—"_5)/-D10 P

Lotus 1-2—3 Functions and Format for (“apltal Envestment Tempiate -
SN '-fA14: '60
o Cld: 4. = '

S Bl4Y @SUM(A‘RIO A14)
B4 j@SUV(D$10 D14) BRI
T TALS '60
SRCIT AR
- D1s: 75 e
:EIS:;.?@SUM(AMO DlS) o
o F15r 5 AR e
L AL __-.’stcount Rate R
oo CLT 2(P2) 0.2
A F17 Py 0?

U Al TRR ;;f:,?'
Sl C19r )@ ]{RR(C17 Al() AlS)* S
O F19E (PZ)@IRR(FI’? DlO DlS\

C U A20: NPV

'fC?O: A(C2) +A10+ @NPV(C17 All

AlS)w S
(CZ) +D10+ @NPV(Fl? D11
D15) :

@_VLOOKUP(O 01, BlOI \,15

e ) do not type bracket encl at Legnnmg; L
CuEET o R [instead: - L : AR
70 S ‘-."1 ST user Tt [
e LT R ;;”(PZ) format the cell for peroent ththecunai.__.'
oo places T
G ~““‘(C?.)t.nsc-: currcncy (‘R ) fcrmat for Pell S
a ***(1“2)11%@ number format 10 gwe 2 decnnal' s
fplaces = R : o



ART FARM AND AGRETEX SMALL TARM MAlZE RESEARCH/DEMONSTRATION R

' ZIMBABWE

o -_'The flrst objectlve is to demonstrate superlor yrelds achlevable w1th hrgh yreldmg whlte marze»f L
'.f.vanetles available from commercial seed. distribittors under local community conditions.- Adoptron-::}' En

.. interms of hectdres Switched to higher yielding varieties by.communal farmers caused by the - =
. ‘ART:Farm-and AGRITEX research and demonstration activities is expected to genérate a” | -

'fi:satrsfactory return'per dollar invested in the activities. The research and demonstration activities .

fby the Zrmbabwe Seed Coop and other commercral sest :ompames

. -."'Illustratrve B/C analysrs i drcates that A very small percentage of farmers need to swrtch o
. higher, yielding varieties as atesult of the research and demonstration: activities. by ARTF arm. -

ielding hybrrds asd result of the:trials. “The- estimate of 1000 maize hectares under the influences

o 'f.mcrease assocnated wrth the new: hybrld is: 1 t/ ha

-are considered:as.an: incremental- investment activity after investments ir plant breedmg researchf:' S

{-and AGRITEX to generate a posrtlve B/C ratio. The 1llvstrat1ve analy51s assumes that flve'j:'
. years after the. flI'St trial:50-out: of an.estimated 1000 maize hectarésare. switched tonew higher -~ .

flia single vrllage extensrou worker-is based on-the assumption of an-average, 1. 25-hectares R f‘. S
. per-household with-an average of 100-househofds. in 8 vrllages llt is assumed that the yreld e

,__»‘;;The ma]orlty of cornmunal farmers grow hybrrds R215 and R201 and have not swntched to.i-‘; ; . i
;. :higheryielding: varieties.recommended by serd companies because of the lack ofinformation = . .~
" .onthe.new: varretles When the Seéd. Coop was the only producer of new varieties the screemngf; R,

o . information: was all provided by one.agency. With several companies producing competrng‘ff- =

Y - varieties the’ communal farmers do.not have ary objective basis forselecting one hybrid over"' L R

;_;another based'; ] 'thelr farm management practrces and local commumty condrdtrons

: ".-The Pro_]ect 1s‘ bemg.co ordmated wrth the Lhnef Agrlcultural Extensron Offrcer for Mountt" .' SRERO A

v 3..;.1Da1w1n Drstrrct, Francis; Mashayamombe ART-Farmreséarch co—ordmator Langton Mutemeri. - . .

SR A_and planted in.a.40: by 20, meter -plot: ..

.ff “the -Seed Coop, . ~.*

AR ~middle.management, 4-8 and high management, 8-13t/ha), -

.and, Village Extension. Worker, Matthias Chintiema each made-about 6 visits.to the demionstration. 7@_;_’_‘ -
:o trial throughout the: project: prior.to plantmg, plantmg, two.through growing season, harvest‘p L
~and. presentatlon of yield resulfs. Ten hybrrd varretres were selected for the research/ demonstratlon,f SR

1).SR-52-full season 160 days to maturrty, expected yreld of 2 8t/ ha rs 1nd1cated by_‘_': }':.:‘ it

17 2)SCe0l-a popular fiew vanety, expected yreld rangcs “m 3—13 t/ha (low management,3-4 L AR -

o *f3) sC 501 expected problems with'leaf blight and cob rot.with late rains and unstable’-_ G

/ha, ;and:2-4 t/ha in communal areas,

o t/hay

' yields, to be. replaced with SC 601 by thie Seed Coop, expected yleld ranges from 2 8:__'

S 4)R. 215 -medrum maturlty hybrrd m Produ“ctlon smce 1980 expect ylelds from 1-5.:

O 3_:“'.5) R 201-short season 90 to 100 days expected yrelds range from 1 5 t/ha T

10 o




o "3 ’? Commumty Descrrptlon

‘6) PNR 695-rned1um matunty, .
. 7) PNR 6549-long maturity of 145 days
< ,8) PNR 473-136. days to matunty, o
9) CG 4539 and = = - . . .
_ 10) CG 4585 - R : : : S
The trlal was fertlhzed at recommended levcls and planted in early December

. A second objectrve is to extend actmtles to' be consrdered to mclude maize; soyabean, groundnut . 5 '
© . andsunflower cultivars; aswell-as consider alternatlve agronomic practrces 1nc1ud1ng fertlhzer- i
R '.'levels, .trme of plantm0 and spacmg and coueervatlon trllage AU S S

o jThe tnal land is located in Natural Reglon Ila and IIb whxch is surtable for mtensrve farmmg"_*-.‘:

B with expected rainfall ranging. from 750-1000 mm of rainfall per year.’ Kandeya Tribal Trust .

; © land is orgamzed 1nto 16 wards w1th 6 v111ages of about: 100 communal farm households per... -~
7 village. Assuming an average household:size of 11 there is an estimated total of about 6,600~ -

* people pér ward. ‘Wards have hereditary chiefs.. Each village may have. kraal heads: whrch."_

K are heredi tary positions and a village chairman which is an elected pohtrcal posmon Land"

4§ allocated to farm households by. the chiefs and- kraal heads-who have'larger than average -~

' land holdings. Land isnot as lrmxtmg a factor of productlon as the constramt of: funds to purchase; :

e fertrllzer and other mputs.

o Agrrtex estlmates 21 000 ha of maize productron in Kandeya for 1991 The wllage is- 15 km, : .- 1
from M. ‘Darwin the.site of a Grain Marketlng Depot. Fertilizer and seed: -are delivered to -

- thie community. Farmers are very mterested in. cash crops cotton tobacco sunﬂowers and
o 'soyabeans o T . R § :

.33 Adoptlon \ -_

. The adoptron process is expected to proceed ﬁrst from the farmers 1nteract1ng with the extension .
. officer in'the 8 village extension area which includes the resedrch and: demonstratlon variety -

L trials It is then expected that. adoptron would spread to about’ 10 other. maize producmg wards L

AL Kdndeya Agritex-officials suggested that the. adoption process ‘might proceed with 15% E
-of farmeérs in the ward switching after2 yearsof successful demonstrations. It was suggested'_ "

,__"__‘that 15% mxght switch after 3 yeats successful data and. 90% after'5 years. ‘The AGRITEX ;
' :—Vrllag:e Extension Worker works vuth vrllage groups ' to, promote advanced farmmg methods._" T
: -’_‘mcludmg varlety selectron : _ : : o

o Baselme data is requlred to measure the hectdres of maize, varrenes, yrelds and agronomlc

kR :-'.'practrces for the maize harvested in.1991; Follow-up monitoring.of the, adopnon process is: - :l

- required-over a-five year period to. measure actual changes caused by the ART Farm and AGRITEX

* resedrchrand demonstration activities refative to forecast changes from the baseline situation.

B S In terms of an expenrnent the value of the mach crop needs.to be estlmated wnh-versus—wrthout N -



S -.'.the research / demonstratxon actrvmes Ten u)mmunal farmers were present at the hdrvestmg »
S .of the maizeand'canbe expected tobe" eally adopters as well as other farmers partlcrpattng G
. Yincthe. research/ demonstration activities. = ¢ - tot: Tl e IR
It is essential to obtain sufficient: mformatlon to separate out. the mdmdual net yleld effects»"- SR
‘0 d'lfferences in productlon practrces among farmers. Important drfferences include: variety, - - - .-
" .time.of planting, field operations, fertilizer levels and time of applrcatlon 'spacing, chemical * © =
R ?applrcatron conservation practices: Quahty and amount of manure is importarit but-is veryf e
v/ o difficult to quantrfy Wrth sufficient 1esponses from partrcrpatlng communal farmers. regression . il
: .analysis.can be used to measure. the. net effécts variations.in. productlon practices on yield. -
o ;‘;Regresslon coefficients:can thenbe used toestimate the net effect of changmg varietyonyield - .- .
- sepdtate fronrchanges in other: productxon practices: Regression coefficients can'thenbeuséd - =7 7
R (o) estlmate alterndtwe beneﬁt/cost scenanos for altematxve 1esearch and demonstratlon activities. e

‘.3-:':'.;‘."":‘3 4 Esttmatron of Impacts of Cultural Prdct'ces on Malze Yxeld

?Estlmates of 1mpacts of cultural practrces on malze yleld are requrred for estlmatmg the beneﬁts I
;‘versus costs for thet esearch/demonstratron activities forthe ward, selected inKandeya. communal}. o
- artea. A questlonnarre was desigried to; obtain baselme data oir miize productlon ing vxllages e
- inthe Kandeya communalrlandst Datawas collected for the productlon of miize frorm farmers' ST
" sefected by the: Village Extension Worker to give "répresentitive” village baseline data on =~ .~
. yields, varieties and agronomic practices: Statistical estimates for the total farm’ populatxon
-+ ~could be based-on household lists expected to be available from the 1992 Zimbabwe census. -
1 Thg: yleld and cultural practrce mformatlon wxll be comblned wrth price and cost: information < v
1. to.estimate the potential iet. income benefits associated w'it: ssearch/demonstration activities © ¢ .
- on the: adoptron of new: hybrld maize varieties. . ‘The 8 vrllages each with about 100-farmers = = - -
S :ﬁare consrdered to. be reasonably snmlar with - respect to soil capabxllty and clrmate Yrelds T
A .-:per acre are expected to range from 1 5 tonnes per acre L o

'_-".'Consrderable mformatlo is avallable from agronomy and crop breedmg research tnals conducted oL
=2 onother. communal farms in Zrmbabwe with respect tofertilizer levels, date of plantlng and . oo
S ’fconservatlon practrces Based ona' rev1ew of research-institute results for- communal farm. .- L
7 trials.and; discussions with: farm and extension workers we expect: Maize yreld/acre willbe
fj}affected by. variety, seedmg date, fertilizer. {(basal, top: dressmg, mdnure) cultivation of seed.
. “_:bed and weedmg (hand axen, tractor)' .chemlca Is. excludmg fertlhzer, and conservatxon practlces

ﬂear crop (plantmg occurs in November and harvestmg in May) L :

. pricesare fixed by the government in. Aprll Giver, similarity in production capabilitya; cross.
section. estlmatlop of the function indicated above in physwal units-will provide technical production.” = -
elanons whrch are not affected by annual pnce varlatrons An esnmate of the farm and vrllagel-_-_g L

i ,-:‘fFor the 1990/91 productlo 1y

R 3SeeAgronomyInst1tute AAnnual Re‘ rt1984f85 and CropBreedmgInstlllﬂC,AnnU‘l] Report]983/ 84 Zrmbabwe e
) EMrmstry of Lands Agnculturc and Rural Rescttlemen and Farmmg Systems Research Umt U of anbabwe,‘ ,
- :Annual chort 1983/84 ) , ) .. e . S e .

R N T T




S .'.,-A_ m.atze 1ncome can tbe estlmated before the research/ demonstratlon act1v1 ies and alternatrve S

i f'_ex ante benef;t/cost scenarros -estrmated for future perrods T _‘_- :

'-and mput prlce varrablhty

_“.-‘_‘_Most beneﬁt/cost analyses of agncultural research use complex economrc surplus calculatrons .
" Simplifying-assumptions can be made which 1esult in estimating farm financial benefits.associated, - .~

‘?.:Over tlme product and mput prrce varratron w111 affect the farrmng practlces For example .
- fertilizer prrces are-expected. to tise 40 percent for 1991 /92 crop and it will be essential'to .
L separate out the: effect of fertrlrzer price in¢reases on\yreld for 1991/2.. Maize arid other Telative! S
i praduct prices, changes especrally cot;ton ‘tobacco and oilseeds will also affect the levelof net-. -

. benefits assoclated with the maize researcli/ demonstration activities: The benefrt/ cost model - - -

. “using:single year Bross margms (See Table 3) w111 have to be expanded to mclude product('i )

s . with research and demonstration activities as.a function of the gross margrn per acre and number. -

e of acres with' the new variety production -Increments-in- ‘gross margins per. acre. relative to. *
SR Zgross ‘margins- for the old varieties are. estunated for.t the forecast number:of’ farms. adoptmg;ﬁ S
oo new varieties as.a- result of, the research demonstra on anilvities (See: steps 1-3.in Table 3)." - -
RIS fThe adoptron path'and ‘present values dre: calculated i in steps - 4 and 5. Steps-6- 9 1llustrate_-_¢ S
Co el -present. value, payback, net present value, and internal rate of return calculations. Sensrtlvrty' .
L _,':analysrs is summarrzed 1n step 10 and analysxs of market decontrol revrewed in: step 11 L

-:,',;Pohcy analvsrs scenartos for market decontrol (step 11) can be based on a horlzontal demand o
- curve for maize fixed at the governinent controlled, price. for aize. ART farin-and AGRITEX

are. mterested in:improving farm: financial income levels assoctated with maize. production.” Y
- Asaresult the: farm financial estimate of the increment in gross: margtn assocrated witlrvadoption- ©.-

Tofa higher yreldmg variety. n% farmers is the appropriate benefit- measure The conventronal '

I f‘gconsumer and producer surplus calculattons are not approprlate

A complete analysrs of market decontrol would mclude 1mpacts of export parrty prlcmg of;'

Rt _Tmaxze to farmers. .Export. parrty prrcmg ‘of maize could result in ‘approximately double. the .

S 'v'_.:A_-current government controlled: maize price., The price increase to farmers would result in. -
Targe positive supply response: by farmmers. The maize ava.rlable for. export; would increase substantlally. o

;and dddmonal malze export earmnos could be used to fmance drstrrbutlon of marze surpluses'

h

O See Echeverrra R G Gt Ferrerra and M _Dabezres Return to lnvestments in the Generatmn and Transfer- :
;of RICC Tecl.nologv, Ur M lSNAR Workm Paper No 30 p9 Economrc surplus calculat 'vons requlre the'—- o

estrmatron of economrc returns usmg shadow prrcmg ofi mpuls removal of transfers and use of export / im port panty“:f R

' . prrcmg whrch rs very complex and not drrectly relevant to farm productron decrsrons In addrtron assumptrons‘ Ll

. : ;,;Concermng the shape of supply and demand curves as well as, the form of the technology generated supply shrftmf’:": -

. "'_:-':_are requtred As Echeverna et al mdrcate the analysxs can be srmph ‘( .t Y horrzontal demand and vertrcal supply"l B L

- p ,'functron wrth a parallel supply shrft arc assumed




" '_=to deficlt manze productlon regrons m Zlmbabwe

e ;.;.The major beneﬁcnarles of the low malze pnce pald to farmers are the consumers of malze". T
- meal,’ Economlsts conclude that economic crficrency would be: mcreased if maize. producers L

S The current. sttuatxon appears to: result ina large 'tax" on maize: producers The effect of import, -

" 'were paid-on the: basxs of -the maize: export price: .and consumers of maize meal subsidized: .« S

St ;-Zparlty pricing versus, government controlled pricingin Zambia is illustratéd in the foll_owmg

~'.‘--case Irnport parlty prrcmg is. used where local productlon substltutes for 1mports
._:-3 5 Mrcro-computer As51gnment

o 1 LlSt three of the most 1mportant dlfficulues in generatmg a posmve Benefit/cost ratxo and': '
- ':calculate what you feel 1s the worst case scenarlo benefit/cost ratro - :

: .' B, Lrst three areas wnh the greatest potenual for 1ncreasmg tne beneflt/ cost ratro and calculate.*'_ e
L what rs the "best case" scenarro benefxt/cost ratlo R NS PR '




tTable3 Illustratrve Beneﬁt/Cost Ana]ysrs, ART Fann and AGRITEX Communal Malze Cultrvator-» |
e .L.jj,_l{SeIectron Research/Demonstratron ': S R i

1 Estrmate potentral benefrts based on 1990/91 yleld t‘"‘a :.:__,{_:.:_'..

Farm Gate Incremental Revenue -:Varrable Gross
EE Marze e L A B vl ST
SRR Area Price - Yleld R -fi'l Cost chem Margm - 0
$per t Lt pérha - § p'er;h'a ' :_f:_'"'_:,cult labour ‘;Seed fert e
o 1~‘jft270ﬁ::;,f;.§1,~”$',x;?,.270j1,*t; m;20 " Aytzso e
ST NOTE It is assumed the only mcrememal varrable cost for the new Hroh Yreldmg Varrety‘-"_:.
" _ﬁ'fp'(HY V) is an. extrd $20 per hectare Adjustments for ferthzer and other expenses may be requrred e

ke 2 Estlmate adoptlon in’'ferris of ha in HYV per year
' Communal hectares 0. be planted wrth HYV

- | 93/94 ;; 94/95 95/96
10 L 25 50

i -'__-__to swrtch 25 ha each to. HYV in 1991/92 mcreasmg to 50 ha in 1995/96
Lo 3. Estlmate Art Farm and Agrrtex costs per commumty R A
s ART Fdrm . e LT L e
SR UAGRITEX G e SR e e
'.‘_:jfi-:_}'_»CommunaI Research Demonstratlon Costs SRl T

-a_r?;1990/91.-1991/92 1992/9%
4000 4000 4000

L v_"-.NOTE It is assumed $2000 staff and $2000 travel per commumty per year made up of 6. vrsrts‘. - f_:;*
e ;requrrmg 1 week staff trme and $500 travel cost R Eon , L e e

L 4' 4 Calculate the ﬂve year trme path of benefrts, 1991 /92 to 1995/96 for each of the frve,.}'

commumtres R o A TR R
Chow Incremental HYV Total

_ ‘i ear. Rev/ha/yr 3 hectares Beneflts/yr

S o ,_ﬂ»arxv-,0;<;r\;‘ 0

‘ bt*v“ﬁf,z 250 ?:“i-'u~c“1‘ i 250 A T T T T

NOTE It 1s assumed that ART far'n speeds the rate of adoptlon causmg 4 f_armers : e



s 250 Lo 25 6450
60, 5 ;so 12500

- NOTE It is assumed that the 1990/ 91 gross margm is constant
5 »-:"_'_‘lCompare present value of beneflts versus costs assummg a constant real 11 percent. ER LT
G ':‘.-_*cost of. money Detalled present value calculauons are glven in step 6 R

R iPresent value of BENEFITS 13 1<6 .CQST.S.,-- 9775
” ;"...f'_'-.:"{T:Z:'Benefrt/Cost Ratlo 135 L

N ';._f"_fNOTE Refmementslln assumptlons can be made T T A
) i_._see step 6 below SR i

DR R '.;’Present Value Calculatlona e T e
«* w~or 0 «Compound interest: money in the, bank e earns’ 11% T R e

“oi . “Value of $1 at end of one year is equals: . -
Lo 81(T & .11, for two, years: $1(1 + 11)"2 Lt
‘. ‘Present Value: Value now' of $1:received in 1 year. el e e T
1/(1+0 11)=$0.9; Value now of- $l recerved in 2 yr-{‘l'f‘ p T e e e
B 11)"2 = $1/1 232 or$813 R

SR Cumulatlve L e e T

L "PreSent*Va-lue',Of Benef'its_l SN Undlscounted Benef‘ ts A U
250/(L10"2 = o 203 e L 2500

0 1250/(LA1yN3= 914 o e .. 1,500 T O

L0 2500/(11)M= L6470 L 4000-1.‘_'.'v-'-j TREINUR

S 6250/(L1n)S= 0 03709 e © 102500 e

‘?{-f_.j';._-12500/(1 11\"6-— 6683 o T 22 750'_'. .

- 13 156 ‘ cEa U
.-_‘-Present Value of (‘osts

7 4000/(1.1)7

R N

304

C o a000/01012 = L e
..-j::..,,_'-,.4000/(111)A3 = 2,925;_ T

7 Payback In 51xyears the cumulatlveundlscounted benef1tsw1llbe equal to the undlscounted AR
total COSts. of $12 000 e N AR ULIE PN : : : '

8 Net Present Value PV‘of Beneflts less PV of Costs
Net Present Value 13 156 9775 = 3381



BN A.::_',‘:‘Flow with-an initial _guess, and recalculatmg untll PV T e e
; ofB equals PV ofC IRR 21 63%. < e sl T T '

10 Sensmvrty Anal}'ms S e T DR SRS C ST
S iUse sensmvrty analysxs to ﬁnd ways f"mcreasmo th __,_B‘/C ratro and alternatrve-} s
‘:.:assumptlons S LT L = R : '

.,_;.erar hectares Rev/ha/yr Beneﬁts/ yr
SR R R B U

SPR ':Present value of BENEFITS cosrs

i ‘-‘Beneﬁt/cOst Ratio:

: 9 Internal Rate of Retum(IRR) Rate of mterest for whrch

L ':-,2"50-}.' -
01,2800 e
,-'"r.-j.,zsoo 2,500
76,250 R

12500

PV Benefits equals: the:PV of Costs. - Caleulate the IRR from the Annual Net Cas

Annuai Net
Cash Flow

4;000”' (4 000)
D000 (3,750)
4 000 - (2 750)

A6, 250
12 500

A Increase B/C ratzo by mcreasmg rate of adoptlon- e

Total HYV Incremental Total

= o
- 250 S
250

o '-I»nér;ea-sfﬁs«*é’r}iiidﬁ:éf:}p:riic'é’s;;:-cé'r -yi?-l;éisl,fénd:redufci{r.ig;‘é*rzéhéésﬁﬂ?ﬂli inc’wa'ééazB/‘C:}:?._.-f w

B A 11% real mterest rate wrth mﬂatron of 18% xmphcs a market rate of 29%, a 6%,;
S ;_.:real Tate. wrth mﬂatlon of 18% rmphes a market rate: of 24% See step 6 above o
-»:'f_-’,}Usrng 6% mterest m step 5 changes B/C ratto L AT '




A _.'."-'!{'.11 Effect of Market Decontrol on B/C calculatrons :

:,-;Farmers expect they wﬂl be worse off thh decontrol of maizé product and mput prlces because 1 :
. they'expect fertilizer prices to inerease substantlally and reduce net revenue. Analysns of market ™ . "

. = __and coltonrare rnore than double the Zrmbabwe doHar equlvalent of current prxces usmg ofﬁaal*i
B ,-,'i.'c,rchange rates o - LA L e T

N

"‘-_",;‘4 WHEAT BREEDING PROJECT BENEFIT/COST CQ‘«T ZAMBIA

s 4 1 Objectlves

- decontrol: scenario impacts'on B/ C ratios wonld be useful. Estimates of export prrces for maize. -

o -'iThe objectrve of thls case study is to 1llustrate the use of fmanc:tal and economxc perspecttves,. o [

o as! well as export parity pricing in the analysrs of the benefits versus costs of the Zambia-Canada

G :wlteat breeding: project. I addition the calculation of the required number of small farmers R '_'Z'

[ 'ﬁ:"_',grow1ng the new wheat varlety to generate a posruve be*reflt/cost rano ]S 1llustrated

L 4 2 PrOJect Descnptlon

v

- }'-I oretgn a1d ‘was. spent by Canada on wheat breedmg research in Zambla wrth the objectwep o

of dchtevm§ economic production of rainfed wheat to.assist.in; achrevmg self-sufficiency in food. *
- production’. About ten-million (U.S. dollars) was spent in 1986-90 in equal annual amounts

- -over-five: years on: breeding research soil studies, cropping: practrces and. trammg Tramrng’j SRECE

-0 is.completed.in graduate studies in Canadian-and other foreign universities. The projectisa " =
SN jcontmuanon of prior wheat. breedmg re».earch ~The normal time: requrred for introduction-of * .
" a commercial variety from the initial'cross is about eight years, five years in trials followed by ..

e ‘i:f'l'f:f"f the P ro]ect

R ,’.4 3 Mlcro Computer ASSlgnmem

- purposes. -

s-outlined in.Table -4 using. the formulas.given in Table S.

: "‘:country s major populatron centre and the .mport pr1ce 1s assumed constant for the prOJectlon_t L

of the Zambxa-Canada Wheat Developmcnt Prolcct" Professronal Semces Dmsron CIDA 1987

. i_; o 'co'nmeru.d testmt, “Varieties in the final and commercial trial stage indicate. subStannal potentlali o ;;.", .
~ecfor mcreasmg ylelds The case study is consrdered as bemg conducted in- 1987 as part of a revrew‘ S

= It is assumed that ongomg, wheat breedmg yleld mamtenance expendltures are 2610, for proyecnon_'_‘ el
zYou.are re(tuested to catculate benef’ t[cost ratios for the _gr _JF‘Ct startmg wrth the mformatron.' S

Youwareprovided with the following informaticn. Alldollar fi ngures areinU, S currency eqmvalent BER e
The mlport parrty price is the mternatlonal market. prrce of grain, $170/tonne landed in the. .~

SSec Loyns R. M.A J.A Machllan, AJ Mchms, and 1. Tcmba, “chort on. lhe Mrd term E_valuatxon: , -



:'-perrod The farmer’s cost of gram productron is $95/ tonnc usmg and esumated slrado_\}y'echange"__ S
"f-zmteor?.Ollocalcurrencyper$1US‘ B : Lo R

A complete econormc calculatlon would add cubsrdles to the farm cost of productron Many
_* . countries have’ fertilizer;’ equlpment credit; ttansportdtlon (fueland rate) subsidies availdble
T vto producers If the local pnce paid for farm products by parast'rtals is lower than the intérnational .-
L _equrvalent market: -export-or, 1mport price then farmers are being. "taxed": elatrve to.the economic f' |
- valueof their. product and consumers subsrdr»'ed to the tl'rat they do not pay the full market

-'[valueforfood L T ;

o _l"arm Frnancral Perspectwe The use of farm acc ountm g costs of productron and farmgate prrces
. oreceived from. astate mrllxng company monopoly isreferredto asa "farm financial " perspectrve
et f:z‘i)smcr the official government exchangerate of 8: 1 local curréncy per Us. dollar the farmer’s.
.+ “costestimated by the Agricultural Department 5. Plann.ng divisionis $238/tonne 1(20 /8)* 95]for
.. -a2tonneperhectargyield, and the pr ice. pard bythe Mtllmg Company monopoly is$222/tonne.-
L -‘Consrderable finanicial uncertamty is created for farmers because the. grain.price paid by the
state. mllhn;D company-is ot known at seedmg time. - The prices pard to farmers.for wheat and -
© the price of bread and flour to consuiers are controlled by the govemment at less th'm mtemational
S market equxvalents to meet "low food cost 'pollcy goals T T

RN

: ;'_.Economy-mde perspectwe from an’ economy perspectlve usmg unport parrty prlcea, farmers
G arepr oducmg an economic surplus of $75/ tonne(170- -95) but from a- farm fmancral perspecuve
L farruers appear to be losmg ‘516 for every tonne produced (2 72—238) e

e Several benent/cost scenarros are estrmated for plamung purposes based on. esumates of yreld

- -andarea planted | for cornmercral and small farrners The table provrdes present value and B / C
L Z._.calculatlons for; .-
- - - -Benefit (1) 1 000 ha (for the penod 1986 2000) Wl'n n vreld of 2t/ha farm fmancml

B ; _':‘__._:_'-!prrcmg is used (1,000 x.2 x -16).- -

. " -Benefit (2) 1mport panty prlcmg is used (1 000 X 2 X 75) e :

7 _Assignment: 1.You are requested to fill in the ¢olumns for Benefit. (’%)and Beneﬁt (4) in Table

4. Benefit (3) will be the sdame as benefit (1)-farm financial pricing except hectares have, expanded- -

7 w2000 ha due to externision efforts and the breeders have been successful in distributing a variety.

L witha yreld of 3t/ ha for the years 1993-2000 Benefnt (4) same as beneflt (3) except use 1mport
'j,tlrrtypncmg L e T col T . R -

.. Sshadow exchange rates dre based on weighted avcrages of import tariffs and export subsidics. ;= -

7]fn ani economlc contcxt a smglc governmcnt dctex mmcd ﬂxed pncc for l“crlrlucr wrllrout rcglonnl dlfl'crcntrals B
to accou.u tor transporlanon cosls, represcnts a subs:dy to xsolated reglons ' S .




,fc._’.

2 Agncultural staff are- proposmg that substantxal benefits from addxtonal gram productlon. Lo

' ".,'by ‘small farmers, each producmg 25 ‘ha-of wheat; is possxble with the same yield, price and. R

f{xn 1993 to achxeve a B/C ratxo apprommately equal to one, usmg the Beneﬁt (5) column

3 stcuss the advantages and dlsadvantages of usmg lmport/cxport panty pncmg, farm ﬁnanaal;; s

- cost structure. Using import parity pricing calculate the addmonal small farm hectares startmg Do

AN }and economy concepts.in the B/C analysns To i Amprove the allocation of funds by a) dorior - L

i ... agencies and. b) oountry planmng agencnes what extensxons would you suggest to make the analysns',: =
-' .more, useful? . R A ; ST .

e
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f-5 WHEATDEVELOPMENT PROJEcr SMALLVS LARGESCALEFARM FOREIGN EXCHANGE R
. IMPACTS: TANZANIA © = -
| ‘-j";",5 T Ob]ectrves and Prolect Descrrptron S

- B

o
N

C :Many developmg countrles are pursumg export and 1mport substltutron programs and have balance_‘:’ . -
- of payment. problems: In these situations itis useful to assess the cost in’ domestic:cutrency requrredp S
. perunitof foreign: exchange earned through:a: proposed pI'O_]eCt ‘Many'. parastatals in Africa-highlight . .

~the. "forexgn exchange" earnings associated with their operations. Atthe same time:some parastatals -~

.+ _do notindicate low.or. negative overall profits.associated witlt such projects. Inaddition the:overall: |
S ,_flevel of subsrdres to'the parastatal are not taken into: account. A means of - ‘comparing; the unsubsidized. - S
~- " domestic currency-cost per unit of forergn exchange earnings is required to" assess relative-contributioris. .-

‘:':forelgn exchange e'trnmgs from elther exports or unport substrtutron

. of farms int Tanzama use traditional ‘tools-Jembe ( hoe) and panga (machete) Tt is. estimated that -

'»Tl'»-:.--.close to 1300 metres for successful productlorL e T T

- .'The offlcxal market operates through the Natronal Mrllmg Corporatlon and Co operatlves wnth anfl':

5 f' of parastals generating. forelgn exchange earfings but-which have low or- negative. profitlevels., Domestrcf f’f‘;,,ﬁ
- Resource:Cost (DRC). calculations:can be added to ex ante B/C: analyses 0. provrde important infermation .~ - - |
- facilating: the. selection of the. "best". project-on the basis.of relative economic. effxclency in generatmg R

o : '_"The ob_]ectrves of thls case study are to 1) summarrze concepts and procedures for Domestrc Resource;_"
-+ Cost: (DRC) analysrs of forexgn exchange impacts for small versus large scale rainfed wheat production
.. ’in Tanzania®and 2): compare DRC results for Arusha and Dar Ls saiaam. markets. -A:large majority - -

: 1i;wheat productron is evenly spht between laroe scale. mechamzed and:smallscale oxen and hand tilled '_
"~ production. ‘It is estimated-that rainfed. wheat requrres at least SOOmm of preapatron at elevatrons:. R

R .open market co-exrstmgwrthout controls ‘Uniform regionalorpan terrmorlal prlces and transportron;( o o
“. 7 frates are'set, annuall)’ by the, government in consultation with the private sector: The delivered or -~ <
"'.{;‘CIF value of wheat 1mports has rlsen dramatrcally assoclated wrth the devaluatlon of the Tanzaman. R

m the 1980s The ma]orlty of wheat 1mports have. been food a1d at zero. dollar cost to the T anzamani--fv
" governnient, However, food aid represents a margmal cost 1f the a1d could have been made avarlable R

f ,,_’:m alternatrve productlve forms

2

In comparmg 1mport substrtutlon or export promotron prolects a "large pl‘O_]CCt may generate larger:; S

7 %7 “absolute. savings.of forergn exchange However the larger pro;ect may generate. forelgn exchange - "
'-’iearnmgs at a-very -high domestic resource;.cost: In, such a case ‘aseries: of small" pro;ects may/bej e

»'a more effxcrent generator of forelgn exchange LU

8'I‘he rcsearch basc for tlus case. study is: takcn from Frank N. D and R M.A Loyns, An Fconomrc Analvqrq:: .

;Res ‘Bull. 90-1, 1991,

e of Small Holder.and lar e%ale Mechanwed Wheat Producnon in North Tanxama Dcpt of Ag Econ U of Mamtoba,f -



' ‘.53‘3"53 Domestrc Resource Cos_t Calculatlon ‘f 3 5 " : :;- | . ; B ’_,;'_ S

> ‘_*5 2 Econormc vs. F1nanc1al Costs of Productlon };’- e

o In pro_tect evaluatlon, economxc analysrs refers to, the esttmatlon of the 1mpact of the pI'O]eCt on country SN

" - national income. “Three steps are involved in. converting farm: finaricial analysrs estimates to.an economic ;. -

-~ " basis: 1) removal of: direct: transfers, 2) ad]ustment for price distortions in'items exported orimported, - . *
"“ stich as fertilizer-and items related to transport, and 3) adjustment for prlce drstortlons in 1tems not; o

o exported or lmported partrcularly land labour dnd capttal 9. o o : ~ o

: __,.The deﬁmtron of DRC is:

"DRC - Sum'("N) / Sum (E M )x sER

where' S \ o

/N, unsubsrdrzed domestxc cost of the prO}ect in domesuc currency umts AT

By = exportable project otitputs‘in domestic currency ‘units -

é shadow exchange rate for tradeable goods T

L ».The denommator gvves the net savmg of forexgn exchange, the value of wheat 1mports saved minus Co
. imports of inputs in.domestic currency units. The numerator grves“‘the domestrc input.costs-in domestlc_ R
. " currency uiits . A'DRC of less than ome, means that the prolect is an eff1c1ent generator of forelgn I
e --:exchange in terms of domestlc resources e T e T '

A»{..

'Economlc analysrs of wheat productlon by smalI versus large farms, basrs Arusha is summarxzed m‘ ST
‘V:Table 6 & : » o

. : ;"The calulatlon of DRC ba51s Arusha for large farms 15
R .9 6754 / (32 895 15 455) R
SR '-f.,and the DRC f0r Small farms is:” -

- 8, /42/(32899 9,649 ) —x38

- _;Small 4‘arm productlon of rainfed wheat is more’ effrcnent 1n savrng forelgn exchange than large farm o ._
‘prodiiction; ‘The low ratio fof small farms-is prlmartly due to the low cost of 1mported 1nputs $9 649:,;
- ‘._"for small versus $15 455 for large farms ’ -, e SR SR e

e

) ,:;250 271

’ ?M = economic foreign exchange.costs of project. mputs 1n domestlc currency umts,:; o

Glttmger, J P Economtc AnaIVsls of Aancullura] Protects 2nd cd Balttmore, John Hopkms Press, 1982 ST



S 5 4 Mlcro‘Computer Assrgnment

1) Calculate the DRC for 131"36 and small scale productron basrs Dar Es Salaam usmg;-_“ T

- 2) Discuss ‘the 51gmf1cance of the results
results for small versus large scale productlo A

‘ *exchange controls

the, data in Table 6. . . .. R P SR
3)To what extent will the results’ of DRC calculatlor\ﬁ for other commodltles glve smnlar: _ _ B

RN -"';_ :i:'4) Discussthe. unportance of DRC calculatlon, in developmg countrles wrthout forergn i e
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Table 6

RESULTS OF ECONOMIC ANALYSIS TOR 1987/ 88 CROP YEAR

(per tonne)

D .Yleld (kg/ha)
A ,}-(Ts_h/kg)
| ) }_Capnal Inv
- _’1'?Var Costs
5 'F1xed Costs
o Tot Prod Costsf';
R ';'Total Costs. s
. -(Prod&Dist).” -
. Unsub Dores -~
- Costs, = '

Large E

69
131
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CSmall .

Scale K E

sk
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25131 . ¢
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) ;,323%) ;
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19235 12496,
30734 . 23995 .
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'_APPENDIX A Mrcro computer functlons and spreadsheet software syntax

AN

R Lotus 1-2-3 Functlons requu'e the @ symbol The functxon is followed by 1ts arguments . :
: -':_-enclosed in parentheses whlch 1nd1cate the cells on whrch the functlon wrll act: - SR

U 1 Sum @SUM(Range) computes the sum- of a range of entrres .
1e @SUM (A1 A5) wrll add the values of cell‘ 1to 5 in column A

2 ‘_:Lool\up @VLOOKUP(test varrable range column offset number) Lo
3. Net Present Value @NPV(Drscount Rate Range) Interest rate in decxmal format and the row
- or columin of cash ﬂows to be dlscounted The mterval between the cash flows must be constant A
-._:(re annual) ' S : . : S - )
L e ' '
4. .Internal Rate of Retum @IRR(Estrmate Range)

BN ,Arrthmetrc operatrons in order of precedence are exponentlatlon » POSIthC and negatwe
L 'jand / multlphcatron and dxvrsron - T - . o Lo

e 6 :Mathematrcal operatrons requrre a + of - before the cell address " L 2
. ;7l"l_l“ormatrng mstmctron ie. (%) is shown by (P2) in’ the functron hne

: 8. Absolute VS, relatlve cell addressmg relatxve addressmg is used in copymg a formula from column_ N

' to column to give different addresses in the new. columns, and absolute addressrng 1s used to flx a L

- :cell locatron by precedmg the cell address w1th a $ srgn eg +$C7

e AR

'-lpée.e_ K_e'Blond-,'G.T._andl D. Hobb,‘ Using lotus l_-_2_-j: 2nd cd;, 'Q\.t‘.:'CO,. 1985. " '_ " .

Sy

.-



APPENDIX B AnsWers to case study ass1gnments Cle

2 8 Mlcrocomputer A.ssrgnment

1 PrOJect A (10% dlscount rate) IRR = 37%, N?V = 88 57
Payback =3, B/C = 189 o
— Pro_)ect B (10% dxscount rate) IRR 34% NPV =- 108 65
. \ LT e Paybdck 3, B/C = 17

S 1 Numbers are.m $000 o .':_:;' :‘_::f.;'_"- ’l ‘ T
+ S Benefit (1) PV 274, B/C 003 LT
- Bengfit (2) PV-1284, ‘B/C 0. 16' L

<" "% -and for 2000 héctares (2 x 190;= - 280), and PV 1108 and B/C 0,14 - o
L. .-~ Benéfit: (4) using 1mport_par|ty ‘pricing’ (150 + 170 = 320) and for 2000 hectares_ .
" g:j'i,(320x2 = _0) PY 2927 and B/C 037 A e T

il ‘Benefit(3) for.the additional tomie per hectare the benefrt 1s(-32 + 222 1'9'(;))-_'

L .:2 Usmg the Benefit (5) column from 1993 to 2000 use "Edlt F111 down" beneflts to_-_'.: |

ST give BYC of beneit is 2150,

RANES :f81nce-.'4 farmers/ha a B/C = 1 repr( uents 4 X, 4720 = 18880 farmers L

#8320, represents proﬁt from1 addmonal ha Therefore 2150/320 6 72 (OOO) hectares;;'-j:'. 4
+ . -(includes:2000 in use - prior: to. 1993 Tln:refore addmonal hectare:6720 - 2000 = 4720._-‘.’_



