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- i’l;lNTR(“)DUCTION o

 With the incr easmg scar C“Y Of public funds for agrlcultural research--agrrcultural Tesearch

research programs and prOJects usmg benefrt/cost(B,’ ) criteria.?

- Ex ante beneflt/cost analysrs can be used as-an mvestment crlterlon to- select research and__-'
* .demonstration dctivities. with. potentlally high investment returns. 'Ex post or historical .
investment analysrs is useful but is not d1rectly relevant for 1dcnt1fymg current high pay-off "

- as a percentage of GDP is falling--pressure is being placed on research managers to justify - -
.therr expendrtures. Budget reductions are resultmg in reduced farm demonstrations ‘and -

~ Inappropriate combinations-of researchers/techmcrans The research stratégy of "yield: and-. .
e quality" has been:successful for many agricultiural research institutes:in the- past:-Improved: .-
o 'pcrform'mce of agrrcultural research institutes can be. achleved by selectmg alternatlve{ S

' research projects and programs. The ex ante benefit measure focuses on. 1mprovements in ..

o -future farm financial gross margins for small farmers resulting from current researchiand.
R demonstratlon activities. The time, ‘travel and other costs associated with a given researclL
. and. demonstration activity. by agrrcultural researchers and extensron staff are, consldered

-'-«as a caprtal Jnvestment cost on an mcremental prOJect basrs o

- I‘ he purpose of thls paper is to 1llustrate the potent1a1 for analyzmg the returns to _]omt

-agricultaral rcsearch and extension activities considered as prospective. capltal investments.

: ""_'Aurrcultural researchers and extension-workers have a range of alternatlve joint activities .-

which exceed the limits of available fmanc1al and. human' resources. - Research- caprtalf. -

f;i’.:mvestments 1nvolve a’major current expendltures .on-research prolects to-day with the -
- expéctation.of generatlng a future pay-off in terins of i increasing future farm. mcomesf
" Research and extension. activities are referred to as joint. investment activities because : -

-';potentul quantlfuble income benefits to farmers will not be. achieved. without mtegrated-
-eflforts by botli-entities togéther with participation by farmers. Research inclides dctivities .
conducted by the Agricultural Research Trust (ART) Farm aud the Agrrcultural Econormcs: .

~and Extensron staff, Umversuy of Zimbabwe. ‘The ART Farin operatlou was.set up in’ 1981 ;

- witlr grain and oilseed -association funds which had hrstorlcally been aceumulatéd from

‘levies on Zimbabwe’s commercial farmers. These funds were used to purchase farm land

oo '_'near Harare and establish a structure to. conduct research and extension and operate a - .
L demonstratron farm. Continuéd support from commercial farmers is received through the. -
levymg authorltles Funds to operate ithe farm ang. sonduct research contmue to be

‘pr ovrded from levres on commercrdl farmers

2l ‘or a drscussron of the role of bcncﬁt/cost analysrs in agrrcullural rcscarch managcmcnt scc J

déMllldll G. Mudimu, L. Rugubc and' E. Guveya, "Agricultural Rescarch ‘Management. Tramlng, Nccds in

: SADC " Vorkmg, Papcr, Dcpartment of. Agncultural Econonucs and Extcnsron July, 991

.
\

s .ART Farm 1esearch in the communal small farm areas began in the 1990/91 crop year
-wrth trrals oﬁ maize- hybrlds thought to be better adapted to local condmons and respomlve'{_ Y
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~.to 1mproved tecnnology Improved technology includes the followmg agronomrc practlces

-appropriate amounts and tlmmg of fertiliser appliczti=aq, ‘timely. planting, optimal plant.__;."j'-_:“

- ‘population, use.of rldges in some areas, pest control measure and umely weed control and: -
harvest.. : - . : R R

Economrc research includes evaluatlon of farm fmancral returns assoc1ated wrth adoptron o
. _of alternative’ maize varieties and agronomic packages and pollcy analysrs of market . -
. oriented maize pricing--in contrast ‘to . government. controlled maize. prlcmg ‘within ‘a - .

'-'bcneflt/cost analysis framework. . In thé benefit/cost framework;. the mag,mtude of the-”*"_.
increase. in farm financial teturns is assessed as the- major component of- agricultural -~ <

© . rescarch benefits. The. number .of firmers switching to.new variéties. under the guidance .+ -

“of extension. staff determines the size of the wbregate commumty and regrondl beneﬁts.," P

: jassocrat d with ag,rrculturdl research

iMarket orrented malze prrcrng con51stent w1th lmport/export parlty pncmg concepts. |

- illustrates the impacts of dgricultural price policy on-the magnitude of aggregate farm-- -

" finaricial benefits ;,enerated by research and extension activities. . If prices. of agricultural. -~
- commgdities’ such as maize are set by government below. 1nternat10nal and. regronal market ~.

prices: establrshed by 1mport/export trades’ then the- benefits of agrrcultural research}f"

-.'.:med“lllcd by ‘farm financial returns will be lower than, the level with import/export parity - E

© - pricing. - Alternatively, benefits of research will be: lngher than the. level consistent with -

© “tgconomic. efficiency, if government controlled commodlty prrces are hlgher than the o

= S 1mport/export parrty level.

o ;.-Extenslon activities are carrled out by AGRITEX staff A drstnct agrrcultural extensron o

- Cofficer is. the manager of village extension workers, each of whon aré responsrble for. farm_ a8
" exterision activities in about ewht vrllag,es Vrllages are estlm'rted to mclude about 100 -

C farm households

, The followlng major topics are drscussed below 1) objectlves 2) need for mtegranon of -
. research and extension activities; 3) community “description and technology adoption, 4y
‘estrmatmg farm financial benefits associated with research and extension activities, 5) B/C L

*-analysis, '6) market oriented maize pricing, and, 7) expected B/C results for. 1991/97«"
~.activities, The B/C- calculatlon procedures are outlined in Appendlx A: Data from farm -

. interviews and multrple regresslon results are summarized in Appendlx B. Reséarch trlal__{_’ .
Cresult$ are summarized in Appendix C. - Areas yrelds dnd prlce changes for the crops”f o

' »produced are sumnmrrzed in Appendrx D

' 2 OBJEC IIVES

“T'hre first ob;ectlve involves maize varietal rcsearch to demonstrate superror yrelds expected_ ‘
wndér local community. conditions.with adoption’ of alternative high yielding hybrid maize . .-
- varieties.. A second objectrve 1nvolves an assessment of the extent of potentlal farm-;'
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S ,-,fmancral benefrts achrevable wrth addmonal research and extensron actmty on 1mprovmg». R
'fagronomlc practices. Two high yield and:returns levels--one associated with "new" ‘hybrid -
+ varieties and-one ‘associated with-a high. level-of agronOmlc practtces--rs established by field .~
; ?_.If'-trrt.ls ‘comparing - a "communal ‘farmer" versus”"ART Farm": productionsystem. ' ‘The". . *
@ "conununal farmer" system mcludes the "old" variety R 215 and-a:lower level of agronomic
S "f‘:pracuces than the "ART Farm" productlon system.. Adoptron in; terms of hectares switched - 7.
s o higher yielding - vanetres -and-us¢ of 1mproved -agronomic practrces 1is expected to L
o -benerdte a xatrsfactory return per. dollar mvested in the research and extensron actrvrtres R

'.":Tour sités were selected by ART Farm staff in collaborauon with local AGRITEXI-'{'-;

1 ':exteusron personnel ‘Material inputs for the. trials were: provrded by ART Farm, and all. . ..~
© U othe Gther management practices,. including. land’ preparation, fertiliser apphcatlons and <

‘wéed -and pest-conirol were done by’ the communal farmer. under the guidance-of: -ART:

"'f,:;_'L ommunal Land) and N Nyamhunga Musana Communal L.md Harare

_“--::,Falm ‘personnel. This production system iS referred to- as the "ART Farm" production : ..

e systeri., .On adjacent land the communal farmer planted R 215 using & communal farmer"
AR v oductron System involving less fertilizer -and less labour. This procedure was: desrgned_. S
S o ensure that the farmer gamed the maxrmum benefrt from thc assocrauon R

L Slx maize. hybrrds, four from the Seed Co operatrve Company, and one each from Pannar-"_‘-'_
'f_';}beeds(Pvt) Ltd and Cargrll(UK) (Pvt) Ltd were grown in randomised ‘compléte blocks -~ .

... - 'replicatedfive times at eachi of the, followmg sites: E. Karodza, Kamoto. Ward; Chiweshe -
“¢. Communal Land; Glendale and P, Jiri, Rosa Ward, C‘u'eshe Communal Land, Glendale. -

- . “Ten: maize hybrids . (five ' from the Seed Co-operative . :Company, . three - from: P.mnar o

'fbeeus’Pvt) Ltd and two from Cargill. (UK) (Pvt) Litd were grown as.above at the, fo‘rlowrng»;.* RS
sites: By Mupindi, Dotrto Communal Land, Mount Darwin (also, referred to as. l\audeya,f

"'“-'-‘-’lwo statrstrcal methods are used in the study Multrple regressron analysrs of

"representative" farm survey data(73 farms in. Kandeya Communal Area) is conducted to, - :

- determine thie net effects on yield of the "old" maize varieties R 215 and R 201 as-well'as
- -d@gfonomic: practices.” The farm' survey provides "baselme mformatron on.current-farm . ¢ -

- Mmanggement practices and ylelds The research-and demoustratlon activities are 1ntended'-‘-" o

";'_,bconomtc analysrs can be used 0 compare the mcremental costs and returns assocrated S

“to identify means of increasing. average maize yields." Statistical ana1y51s of ART Farm trial )
5 ._.;Ic.SUlia h performed to- determme the: maximum yield. potentla] of )" 'new" maize varretles'-_‘
- and 2) "ART Farm" agronomlc practlces on yleld varlatlon in four communal farm'.v'j'-"' :

'3locat10ns e | - . - A T

Cwith' mcreasmg yields using net yleld increments lndlcated by the: revressmu coefflcrents

e estimated from the farm survey.” Trial results. indicate the upper limits associated with the-: »
“.adoption of new. hybrrd varieties-and improved agronomic practices. Extension activitiés: are;',-_'_‘_;f--. -.'-.:'~
. required to communicate the poteutral farm income benefits associated with the use of new- - .-

- varieties, and 1mproved agronomic practices. . The majorlty of commundl farmers.grow .

- 'tivlv "'z"hybrtds R 215 and R 201 and have not swrtched to the other hybrrd varletres recornmended__»- |



. “Whenthe Seed Coop was:the only producer of new varieties the screening information was. - -

_ "_.by seed compames The lack of mformatton on the new varletles is hypothesxzed to. be the:,j_; j_'
_ tajor reason communal farmers- have not sw1tched to the recommended new. varieties.

"all: provxded by one agency. thh several ‘companies’ producmg competing varieties, the -

. comimunal ‘farmers. do not have an Ob_]\.CllVC ‘basis for selecting-one: hybrld over another
" f_relattve to thelr farm management practlces and local COIldlthl’lS T

*’l he varlcty trtal pro_;ect was. co-ordmated wrth the Drstrtct Agrlcultural Extent;ton Offlcer-.fi-'-'-"

: “for Mount Darwin District, Francis Mashayamornbe 'ART Farm Research, Manager J.
- MacRobert and Senior Research Officer, L. Mutemeri'’ de51gned the project-with Village "

R 5% tension. AWorker, Matthias ‘Chinhema.: Mutemert and Chmehema each made about &6

S - visits to ‘the demonstration trial throughout the projéct: prior to plantlng, at. plantmg,'
L thrortcrh the growing season, harvest and presentation of yield results. Ten hybrid. varieties. -
L wete Selected for the: research/demonstratlon and: planted ina 40m by 70 mplot in Mount-f,

o ;Danvm @ well as m Musana Communal Land Hara e

B '.“"Yteld ranges for the hybrtd Vartetles obtatned from the Seed Co operatlve Company, are =
g gtven below :
1)' - SR 52—-full season 160 days to maturlty Expected yteld ranges from 2 8t/ ha L

o "‘_2-) : =SC 601--a popular new varlety EJtpected yleld ranges from 3 1'% t/ha (lowj'_.' :
<7 ... management,3-4, ‘middle management, 4-8 and high management 8-13 t/na) S
' 3): SC501- expected ‘problems. with leaf ‘blight :and. cob rot. with late rains and- -
o "unstable y1elds To be repl.lced with SC:601 by the Seed Coop l:xpected';_.a:
“.t.e. o yield ranges fromm.2- 8. t/ha—2-4:t/ha in.communal areas, SR o
. 4) R 215 ~short to medium - maturlty, 140 days in’. productton smce 1980:_
.57 - Expected yields from 1-5. t/ha . Cet
B ‘R 201--sh0rt to medlum maturtty, 135 days Expected y1elds rangc from 1-51'_.1’2",,'.5’52
e 6) PNR 695--med1um maturtty R

“: 7). PNR 6549--long maturity of: 145 days, R

- 8) . PNR 473--136. days to maturlty, SN
L -9)0 7 -CG 4539 and B A AU PO ; .
S e 10) - CG 4585 - - ; _-- S T e s
" The trial was.fertilized at recommended levels and planted in early December Yleld levelsvrf -

B ;.f:for the ART Farm trlal locatlons are gtven in Appendtx C _/ S e

. _Agronomtc practtces are. analyzed in the context of “ART Farm" versus'* Communal Farm i;_"-‘_
~-production systems in two.Chiweshe. Communal.Land sit¢s by-K. Chakanyuka :The. major :

. ,v - differences in the "ART Farm" production systern was an increase in fertilizer levels'to 400
> kg/nafor each’ of CompourdD and’ Ammomum(AN) compared to the "communal farmer™

. ©- sysfem of 300 kg/ha each of D:and AN fertilizers, use of Thiodan stalk bore’ chemtcal andf».ﬂ
- ‘additional labour’ relatlve to the communal farmer system Trlal results are glven m N
S }Appendlx .C... L Lo s . o ER R



B The economic. analysrs of the 1ntervxew data and tr1al results for Kandeya by thefffj'f;'
L Dcpartment of Economics and: Extensmn Uof Zimbabwe, staff: J. Machllan ‘G Mudimu, -
e L Rugubes and: E. Guveya is viewed.as a complementary joinit study-with; ART farm staff -~ -
and ‘M. ‘Matthias, AGRITEX Vlllage Extension: Worker. ., The economiic analy51s of .. .
quemonna:re data from Mount Darwin,- Kandeya communal farmers prowdes a basehne,- o
. for c0mparmg the trnal results w1th the broader‘farm populatlon L ST

f_"f,":_’.}f}li,s _NLED FOR INTEGRATING RLSEARCH d_ DEM"NSTRATION ACTIVITIES

SRR Integratlon of:research and demonstratlon act1v1t1es W1th farmers partlcxpatmg 1s-essent1al-.‘ B
.- 7 lto achieve. the greatest payoff to mvestment in resegrch and: exténision ‘activities: In-a’ ©-
P T :-marl\et context farmers' are ‘the .consumérs. of research ‘and extensron act1v1ty As such S
L ooes - farmers need to: provxde smgnals dlrectmg research and extension: “In a market ‘ o

IR farmers “néeds  would be :communicated. through a pr1ce mechamsm ‘Due. to- "market: e

~faiture?, it is-not possnble for: farmers to;provxde appropriate. dlrectlon W1thout 1ntegratmg:j;; -
the ctivities, of research and‘extension staff, Considerable potentlal exists for’ pnorrzmg;[ e

B xcsearch anid extension 1nvestment activities by mcreasmg the dlalogue between researchers,

PR xtensxou _uLorkers and farmers WlthOth adoptlon of research results by ‘farmers resedrchi'

e Researchfexpendltures can. be analyved as. capltal mvestments Capltal expendltures mvolve
L .ai major expendrture Wlth the expectatxon that a SCI‘lCS of future mcome w1ll be ;,enerated SNREES

L s oenerally con51dered to be unprofltable and the’ prolect is. not 1n1t1ated ) yoif
"g‘research and extension activities cafinot be’ expected to. generate f1nanc1al bcnehts to
- farmers: ;,reater than the ‘costs of completmg the. reséarch-a case’can be: made for not"
:+w “initiating the'research proyect If research.and exténsion activities cannot. generate fmancral_
" benefits to” farmers. greater. than-the- costs farmers. ‘wrinid probably. be- -better-off :if the” -
?}xeseaxch X[ e-ndltures were: put m & savmgs and farmers pald the annual mterest earnmgs S

e Results of the research have to. be commumcated ina format understandable by farmersi”f_:i
' 'and extengion workers. - The'- Kandeya v1llage extenswn worker and farmers planned'; L
;meetmgs to dxscuss the researchftrlal results“fas well as the farm survey _results Agrononu

S o 3See Machllan, J.A A Kolody, A Loyns, and P McVetty, "Evaluatmg Producer Rcturns to WGRF
Tl ,".Rcsearch Project Investments”, Canadian Journal of Agriciltural Economics; 38 ( 1990‘) 123-36 for an apphcalxon .
- dof bencl’ t/cost analysls to a hybrxd Canola plant brcedmg pro;ect mvestment Ry AR




practrces of the farmefs obtammg hlgh yrelds compared w1th practrces used by farmers w1th. S

average and below average ylelds are expected to generate 'dlscussmn and promotej

L -”,adoptron of 1mproved practrces

'The incomé benefrts to small: farmers as-a result of research and éxtension’ actrvmes are_

-a form of public. good financed by the government of Zimbabwe through Agritex and by ..
- Commercral farmers through ART Farm. In the case of agricultural research and éxtension

“services consumption.of research and extension services, by one:farmer does not exclude . .
benefits of research bemg appropriated by another farmer. There is.no. market which. . o
orgamzes the pricing, productron and_distribution of research ‘and. extension. services..

"..because- of the difficulty of pricing and selling research when the benefits of research . .
" cannot be restricted to the consumers of research. A market 1nd1cator for tne value of> o
B avrrcultural research can be estrmatcd usmg B/C analysrs : SRR

- 4. COMMUNITY DESCRIPTION and TECHNOLOGY ADOPTION

'The trral land is Iocated in NaturaI Regron IIa and IIb wrth ferule sorls Wthh are. surtable:' o

- for intensive farming with expecred rainfall rangmg from.750-1000 mm: per year.:-All trial - ;

areds received. rainfall of more - than 506 mm in_the 1990/91 season which was. ‘evenly

f‘drstrrbuted throughout the growmg SEAS01.. Kandeya communal land 18 orgam/,ed into 16, -
wards witl-6 villages of about 100 communal farm households per. vrllage Assuining an
average: houschold: size of 8.8 (based on questionnaire: data) there is:an. estimated 5,280. . -
' pcuple per ward Wards have heredrtary chiefs. Each village may have hraal heads; which™ -
-are hiereditary’ posmons and a village chairman’ which is an electcd pohtrcal pos;tmn ‘Land
s allocated to farm louseholds by the chiefs and kraal heads who have larger than-average: "
*land holdings.”.-Land is not as limiting a: factor as. the constramt of funds to purchase, )

- 'fertrhzer and other mputs accordmg to. the Kandeya frrmers..

The village- is 15 km from Mt Darwm the s.te of a Graln Marketlng Board Depot

Questionnaire data for I\andeya indicate that 67 percent of the maize produced is'sold to. ;
"the. Grain Marketing Board, 3 percent is sold in.the local commumty and 30 percent is. -

.retained for household consumptlon mcludlng family food, payment for labour, znd &

. livestock feed. The average price of maize sold-locally, $21, was slightly hrgher than the - -
© ‘maize sold to-the ‘Grain Marhetmg Board; $19.06. ~Average. per person consumptron of ~ ¢
“maize: per year is estrma ed at 1.8 (90kg) bags ‘The average maize production is 15. (90)
kg bags per acre on.an average-of 3 acres. per.farm. Production.on. apprommately oneacre; .
' '._1s enough to feed the. average household ‘Maize production is “about'50 percent of the total___‘f-._.:.‘
Crop, acres. Other crops mclude cotton groundnuts tobacco sunﬂowers soyabeans and-"g"_.‘_f"

. r'a-po,ko, . _— C S , . S

< The adoptron process is expected to proceed ﬁrst from the ward in Wthh the research and _
" demonstration. variety trials are located to about 10 other maize. producmg wards in’
‘ I\ande ya. Aorrtex officials suggest that the adoptlon process mlght proceed wrth 15 perccnt;‘ -



of farmers in the ward swrtchrng after 2;, years of sxgmf’ cant demonstratlons t was -
R suggested that 75 percent might switch after 3 years successful data and .90; percent after,
L 5 years. . The. AGRITEX VIllage Extermon Worker WOI'kS.WIt 'vxllagea_ TOUPS™ t p-romote'-_ .
L advanced farmmg methodsjr ncludIng "rIety selectron Gl R

L '-'Baselme data was, collected to. measure the hectares of marze, - varieties,- erlds and 5
RO agronomlc practices for thé maize harvested in 1991 Follow-up momtormg of the: adoptlon o
- process is required; over a fIve year period, to measure actual changes caused by.the ART" -

- - --Farm-and: AGRITEX research -and- demonstratIon activities relative to forecast. changes o
‘ :';'-_‘__.;lrom the. baselme situation. Ten communal farmers were’ present at‘the. harvestmg of the”
o f{maxze and can:be expected to be:' early adopters as well as’other farmers “p rtIcrpatIng o
S -.in;the’ research arid. dexnonstrauon activities. - thenslon offic ‘sjmdlcated that baseline: _ -
Sx e suIvey datd would be, useful in dIscussmg the farm managermen -}pract"’ es and yleId for a
S partIcular farm compared to the average or hIgh productlon farmers in the commumty ’

ESTIMATING FARM FINANCIAL BENEFITS ASSOCIA. ED 'WITH RI:srARCH'
S _‘_w.AND EXTENSION ACTIVITIES ‘

_.The fIrst task in estImatIng farm fInancIal benefIts assocrated_',- thh research and‘"'.j'
'+ demonstration activities is: to’ Identlfy farm. manageme:z* varIables subject to influence by -
' resedrch and extension- actIVItIes Second estImates o. che 1mpact of changes in: the farm
T managementf‘VarIables on. farm Income is requIred e RS

o Consrderable Informatlon is avallable from agronomy and crop breedmg research trIals
-7 conducted on other communal farms in-Zimbabwe. Communal -farm research Tesults on

" fertilizer. levels, ‘date of plantmg and conservatIon practices ‘are: available®. -Based on -
T concepts of. productlon economics-and-a review of research mstItute results wé hypotheslze .
-, that: nmaize yiéld/acre will be affected by the number of majze acres, varIety, seeding date, .
S planung tate, fertilizer levels and timing for. basal, top dressmg, manure,.cultivation of seed "
s bed-and weedmg (hand,. oxeri,- tractor), .chemicals excluding: fertilizer; and. consérvation”
S -practlces _The impact:of rainfill-on yu.-,ld mllf-vary wrth the’ tIme or adequate__ rainfall »for;'i_j__;
. germmatlon and plant estabhshrnent S

R In terms of an experIment the value of thes marze crop needs to: be. estImated "w1th
S vversus-without™ the research: and demonstration’ activities. A’ productlon function Indlcatlhg
- the net- effects . of varymg Jevels-of : inputs. and. management practIces ‘can. be used. to
‘o v Cestithate impacts of alternatlve résedrch’ and demonstration:activities desIg,ned to-change.. .

"-'-'}tproductIon systems of farmers A productIon model estImated Afrom Cross- sectI-on data o

S I'See AI,ronomy lnstItute, Annual Report, 9ummer,1984 (8 p17 and Crop Breedmg lnstItute, Annudl:; B
. ';Rc.ort 1983/84, Zimbabwe: Ministry of: Lands, Agnculturc and. Rural Rcscttlement and Farmmg Systcms' -
L Research Umt Umvcrsny of ZImbabwe, Annual chort 1983/84 o 3 Lo




* obtained from farm interviews. is based on the assumptron that all producers and"
“productron conditions are homogeneous except for differences arising from the variables’

“included in the function. Yield response to varying levels of fertilizer and other. practices’ L

‘in reality varies between farmers dependmg ‘on the’ specrfrc techmque used and- timing .of -

fertilizér apphcatlons ‘Missing variables will- affect the, goodness of fit .of the-production.
-function. In addition a problem of measurement errors exists whlch 1s assocrated wrth{‘_ o

farmers abrhty to recall productron mputs and practlees accurately

| Consrderable variation is 1ndlcated in the economlc response to fertrlrzer applrcatlons 0n
communal farms. According to - Agronomy TInstitute fertilizer trrals for Region 11, net

o "“nrarornal benefits were higliest, at.one quarterof the recommended fertrhzer rate and gross: -

" margin appeared to be. maximized at fertrhzer rates rangrng from half of the recommended_:_ Lo
rate to ‘the recommended rate . N e

- Tads essentral to obtain suffrcrent mformatron to separ..tir out the 1nd1v1dua1 net yreld effects e
of drfferences in productron Ppractices: among ‘farmers. - With’ sufficient. responses: from -
-.participating communal-farmers, regression. analysrs can be used to measure the. net. effect” e

“of production practices on yield."The regression coefficients.can then be used to estimate. B

the net effect of: chanf,mg variety. on yield, separate from- ch.mges in ‘other production:

L _pracnees The. regression. coefficients also can be used to estlmate alternatrve benefrt/cost:. e

.;\_scenarros for alternatrve research and demonstratlon actlvmes
' _A questronnarre was. desrgned to obtarn baselrne data on malze productron Data was;g"‘
collected for the production . of ‘maize from farmers selected by the. Vrllage Extension:

- “Worker. to give. representatlve baseline. d:ta for eight villages for yields, varieties and
' -agronomic practices. A more accurate samplmc process could be introduced by random” -

. sampling from: vrllage household lrsts establrshed in the Census planned for mebabwe n e
'1992 L ) - A t C TR
oy The yreld and cultural practrce mform'mon can be combrned w1th pr1ce and cost R

'-.dnformatron to. estimate thé  potential - net. income - beneflts ‘associated .. with .

o ,'research/demonstratron activities with the. adoptxon of new hybrid. maize varieties. - The;."ff.'.:
- “eight villages under’ the influence of the village extension offrcer are’ con51dered 1o be
'_~reasonably similar wrth respect to sorl capabrlrty and clrmate ' Lt e

i dLmear regresslon (See Appendrx B) was used to estlmate net effects of productron and

*-.management variables. Regression. coefficients, srgmfrcantly different from zero,  based on .
t values: md\cate 1) an ‘additional acre is associated with an-additional 1:04 bags per-acre .

-yield, 2). addmonal consérvation practlces 1nd1v1dually add - 1’71 bags’ per acre; 3) w.irtmg g

an additional day to plant on average-is associated with an addrtronal 13 bag,s per acre . .
('l his is contrary to results of other studles whlch .na_,' 1nd1cate a unusual ramfall‘;

Y




o estlmatlon of rehable values of partlcular economlc parmneters

J

Hararc 1991

dnstr1but10n)5 4) one addltlonal kg of Anis assocrated w1th 03 bags per acre, and 5) an_._‘ s

" additional kg of Compound D is associated-with an additional .03 bags. per-acre. No_°

statistically significant effectis associated w1th the use of dlfferent var1et1es the apphcatlon;?:i -
of stalk bore chem1cal -or mplanttng rates e s T

A revrew of the correlatlon coeffrcrent matrrx 1nd1cates that multlcolllnearlty 1s not a;'ﬁ_:"'_,
problem ‘The lnghest correlation coefficient between the 1ndependent variables was 505 ..
- bétween the. AN and Compound D fertlhzer variables.- Logarithmic, transformatrons of the .
' varrables which. ‘was. carried ‘out ‘to. captule nonhnear relations "did ‘niot :improve - the

" regression results.. The low R?= 234 which is. characterrstlc of: cross-sectlon estimates. from'.- :
survey data mdrcates that 1mportaut varlables ave: nusslng from the regressxon model

The tests of sxgnrflcance for the regresston coeff1c1ents 1nd1cate low standard

ey rmportant productron 1nputs and:practices-and a. reasonable degree, of statrstlcal r'ehabrhty_— .
-for the estimates of regression.coefficients. A majorlty .of econometricians seem to.agree, i
“that low standdrd errors.of estimates.are miore: importarnt than hlgh R¥ds.a -criterion "when, - "

Cthe -purpose’ ‘of the research is the explanauon (analysrs) ¢ economic phenomena, nd the: -

l'he survey results 1nd1cate ‘that 68 percent of the farmers use R 215 wrth the remamder'-".’i?-’.

usmg R 201. ' In'some cases fatiners were growing several varieties:" The large majorrty' L
.own and use oxen. It was not possible to obtain reasonable:information on:liours.per acre -~ -
<for cultivation practrces -Additional :analysis. with individual farmers is requlred ‘The. ="
average yieldis 15 bags ] per acre with'3 acres per: farni. The average scote for conservation: -
- practices :was: 22 out of a possible.score of 11.. ~Conservation. practices. being used: by

“farmers 1ncluded winter ploughing;: contours, gully protection, culverts, diggiig plantmg__:',_-

holes to catch. early rain, tied rrdges mulchmg, cultlvated ‘ridges, terraces, deep. ploughmg;v_»:
and crop rotation. The average planting date was Dec.3. Farmers used an average'of 691

kg per acre of. both AN and Compound D, although a w1de varlat1on in apphcatxon levels:‘l_*-l ':
emsts : : - : A NS

Usmu a cost of $ 54 per kg for AN fertrhzer (34 5 percent N prlced at’ $27 pér 50 kg bag)- e

- and a return of $25.30 per 90 Lg bag the regression equatlon coefficients indicate a total I
“return of $.759 . (or $.219 neét of the fertilizer . cost) per additional kg used. The cost of D -~ -

(8 percent N 14 percent PZOS and 7 percent i 20) 1s hlgher $56 per kg grvmg a lower net j,-.;_ :

- | l:‘See Waddmgton, SR, ,» M. Mudhara M Hlatshwayo and P. Kunjeku "Extcnt and Causés.of Low Yreld
in Maue Planited: Late by Smallholder Farmers m Subhunnd Arcas of Zrmbabwc“ CIMMYT Maue Programmc o ._ﬁ;' .

6See Koutsoylannls A‘,,Theorv of Eco waetrics, 2nd ed, Ba-.i'né_fsf-
& Noble Books, N J +1985, p96.-.4 - T T (O SRR




K “return of $.199 per additional kg of D fertrhzer used The regresswn equatron results;; :

. indicate, that for the maize crop- harvested in 1991; on average the farmers could have-_,
o \'ncreased net returns substantlally by. applymg more fertxhzer L : '

- Statistical analysxs of ART Farm trlals at four locatxons (See Appendxx C) supports the_
- conclusions based on the regression analysxs of v111age questionnaire data from Mount.

Darwin with respect to the economic returns to additional fertilizer- and 1mproved'_ :
agronomic practices. The ART Farm ' '‘coinmunal farmer" productlon systern used a total” -
- of 236 'kgs of fertilizer per acre (600 kg/ha) with an average yleld of 25 bags.(90kg) per"_; .

.. acre (5.7 t/ha) for two Chiweshe communal area sites. The averageyield of the 23 percent’ -
- of communal farmers interviewed. in the kandeya villase, whio use more-than 236 kg/acrez"~

- total fertilizer is 27 bags per acre, which indicates the apphcablhty of. the Chchshe ART; -

o “Fdrm trial results to. farmers achlevmg hl;_,h ylelds in Kandeya

.. The "ART Farm" productlon system usmg a total of 315 kg of fertlllzer per acre resultlng_ -

- in ayield of 44 bags per acre (10.t/ha), is.not being used by any of the Kandéya. communal_ .-
farmers. Itis concluded from analysis of the ART Farm trials that substantlal benefits exist . -
- with the improved agronomic productlon systr.m In the communal areas under study top:

farmers--ln trials produced under supervision of ART Farm staff--achieved :maize. yleld» of

44 bags per-acre {10t/ ha)--65 percent higher than the average yield. of the: top 23 percent: -

of I\ande)a communal farmers usmg hl;,h fertilizer .levels. Sw1tch1ng to.da-new variety: -

- resulls it a smaller 6. percent yield increase. The combined benefit of improved 1uethod51_‘f )

.- and hybrlds resulted in a 75- percent 1ncrease 1n y1e1d G. 7 versus 10 0 t/ha)

" The total potentlal yleld increase assocxated with the ART Farm productlon system and;j o

new hybrid varieties is almost three times the average of 15 bags’ per acre produced by the * .
- sample of 73 Kandeya communal drea farmers ART farm-staff estlm"te that-the "ART:

Farm" production’ system results'in a gross » margin of $330.80 per- hectarc relative to the

“communal farmer" productlon system. In contrast, the gross nar gin associated: thh the»;__r*

o - average yield of new hybrids compured to R 215 is $162.00 The increase in gross margm‘- o

~of $992:80 associated with both hybrids and 1mpruved methods represents an-increase of . -

- »‘97 percent in gross margm compdred to the communal farmer productxon system T

, The 1990/ 91 growmg season. favoured the ]ate maturmg hybrlds and yrelds were hlgh even :

at the late planted Rosa site. The recently released Seed-Coop hybnds SC 601 and SC501
~ “produced the higliest leldS followed very closely by SR 52. ‘The standard dcvmuon of " -
- hybrid yield over all sites has been included in Appens: C as an indicator of the. stabrhty L
-of the hybrids over the w1de range of environmental conditions.. The old short to medium - -

. season hybrids R 201-and R 215 had the lowest variability in yleld across all sites, althou;,h
: thelr ylelds were not as hlgh as the relatwely new Iong season hybrlds SC 601 and bC 501

1



.- average: p]annm date-by four weeks; and increase averag? total fertxlrzer apphumon by.200-

" 6 BENEFIT/COST ANALYSIS S

A Most benef1t/cost analyses of agrlcultural research use. complex econonuc surplus

" calculations’. Improving: farm financial. benefits-is thg: =aajor target. of ART: Farm. and

CTAGRIT EX: research and demonstratlon activities. -Simpliying, assumptrons arémade; whlch ] |

result in estlmatlng the farm financial bench.ts assoc1ated with research and demonstration. ”

- activities as.a functlon of the gross ‘margin. per acre. and acres of the new. vartety adopted.” -+
S ne rements in gross margms per acre.for néw varieties: relative to gross margins for the old-

.~ varieties are estimated for the forecast. numiber of farms adoptmo new varletxes asaresult
o of1 the résearch and demonstratlon activities. (See steps 1-3 in Appendlx A) "The. -adoption: -
L pdth and present values are calculated in steps 4 and 5 Sensrtmty analyse '1re outlmed, o

";m Step 6 : T S : : . SRR

L Ex ante B / C c.naly51s (See Appendlx A) lndlcates that 1f a: very small percentage of farmers R
_.° switches to higher yielding varieties: asa ‘Tesult of the research-and, demonstratlon actmtles L
R by ART. Farm and AGRITEX theni a posmve B/Cratio-is generated The anal ufries - -
“that five years. after the first trial, S0 out of an éstimated. 1000 maize hectares are swrtched
 to'new higher: yielding hybrlds and 1mproved agronomic practrces as a result,of. the trials.
. The estimate of 1000 maize hectares under the influence of a single village - extenslon o
LW orker is based on’ the average 1.25 maize nectares per farm from the: Kandey a; farm_ suivey. .-
K 'vvrth an avcrage of 100 farm households per VLIlage in' 8, vrllages ‘,,?_, o LY et

o In the trlals the'“ART Farm" productmn system yleld was:. 10 t/ha relatlve to the'f._"f‘f.
" eommunal farmer" system” of 5.7 t/ha. The increment .in gross. margm was $992 80,‘:'."';;-_»:
. -associated -with ‘both new hybrrd varieties: and 1mproved agronomrc pmctn.es
smtlstlcally srgmhcant regress10n coeffrc1ents estimated from "the farm SUrvey (See: -
- Appendlx B) indicate that more than an additional 1 t/ha yreld could be- aclneved’_ll ~farm[ _
management changes were. made in the’ l\andeya sample to: incredse the averuage sizeof . =
- maize plantmg by. two ‘acres, ‘increase the average conservation. pmctwcs by “two, delay

~ kg. “The ex drite B/C ratio of 1.35 is estimated based on: 1).a ‘consetvative yield-iticrease,
ol t/ha and a: constant-gross-margin of $250 associated with a new hybrid, and. improved - -
.7 agronomic. practrces, 2) adoption of new. hybrlds and agronomlc practlces on, ﬁO ha out 6f: . .
o 10()0 ‘maize hectares in villages under the mﬂuence of the v1llage extension: wor ker 3)- costs S
R per year of rcsearch and demonstratlon actwrttes 1s $4 000: per year and 4) a, real mterest

. 7Sec Echcvcrrla R G G. Fcrrcxra and M Dabezres Return to lnvestmcnts in '.(hc G(,ncr \tion and :
- =Transl’tr of Rice Technology in.Urnguay, ISNAR, Workmg Paper No. 30, p9. - Economic surplus calculations® ™"
: ;requxre the estimation of .economic: returns using. shadow pricing of inputs, removal ‘of transfers: and use of
+export/im porl parity’ ‘pricinig. This complcmty is not’ dlrcctly relevant o farm prodncuon deciSions. In‘addition, .
. assumiptions concerning the shape of supply and démand. cuivés as.well as the form:of the: technglogy gencr’rted-'i‘
. “supply shift are required. As Echeverria et al. indicate, the. analysns can be snmphﬁed 1f a hox uonl.ll demand

4 iand vcrtrcal supply functron with parallel supply slnlts arc assumcd ‘ : S : S




'-r.ate of 11 percent. '

4"The trial yield “increments for the ‘"ART Farm productlon system telative .to ithe.
“"communal farmer" system can be separated into two components one yield increment due .
o varlety and the other-due fo 1mproved agronoiic practices. . The yield advanfage of - -

“growing an improved hybrid, that is, average yield. of hybrids, yleldmg bétter than R 215« -

L WHOWIY undcr the "ART Farm" improved package, was 0.6 t/ha, 2.6 percent increase in yield-

' _'-;( wee Appendix. C) compared tothe ylelo increment of 3.7 t/ha; a 65 percent associatéd - ‘-.

- with the "ART Farm" productlon system. Trial results.also indicaie that:SC 601 outyieldad: -

‘R215 on two sites by 1.2 t/ha: The "ART Farm" production system average yield for- was.f, . :
<44, bavs per acre(lOt/ha) for the four h)brrds wrth yrelds greater than R 215 IR

| 'The"ART Farm" productlon system, usmg hrgh levels of fertlhzer (400kg each of bot‘r—t

-_'lCompound D and AN and other inputs, can be viewed as a maximum yield and'revenne -

case. The "communal farmer" productron system, using 300. kg/ha each of both (,ompound_-.f".
E D and Ammonium Nitrate (An) fertilizer, can be viewed as an, above aver:
- ‘ctzse baced on the baselme data obtamed from handeya communal f.lil]l survey

- ;ART Farm estrmates from past research 1nd1cate that commerc1al farmers should be able .

to. achieve 75 percent -of research tridl résults. Using the same ad_]ustment for communal"' -

Farmers -8 t/ha (36 bags). should.be achievable by communal farmers usir R
o producuon system with the SC 601 hybrid (See Appendu C).. The'8: t/na ¥ii d{ 'fb"r ) 601;_- -

g 2.4 times the average ,fre]d of 3.3 t/ha. (15:bags) senieved by, the ! sample of 75 3
farniers. Additional trials-and analysis of farm surveys are required-to. accurately establish - -
-~ -feasible yield increments associated: with- the new varieties and unprowd agronomic

<, high, mput_‘_‘ o

Kandeya

practrces under local conditions.” For the. 1990/91 production: year crop: (pl inting Gocurs
~in: November .and: harVestmg in May) prices are fixed by the ‘government i I\l..y, 1991, «

- Assuming srmllanty in production’ cap.mxhty, a cross section -analysis estimation .of the

~ function indicated above in physrcal units provrdes techrical production: ulrmonshfps which - )
are not alfected by armual price variations. Over time product and mput puce v.m'ltxonf'

- _.wdl alfect the farming practices.. For example, fertilizer prices have Jincreused for.the
1991792 crop. It will be essential to separate out the efféct of fertilizer. price increasgsion
’yleld for 1991 /2 Maize and-other relative product price changes esuecrarly cotton; tobaccd..

n_p_;, N

- and oilseeds also will affect’ the. level of net. benefits associated. wiih the. marzeﬁ_'
o ,-research/demonstratlon activities. The benefit/cost model, using smvle year gross margms. '-

o -(uee Appendrx A), will need to be expaud»d to include product and mput pnce varldblhly

8For additional background on app (yl I\[lf, cayxl.:l investment analysis and beneﬁt/cost analysxs to a rlcultural'
. research projects, see MacMillan, J.A .
Farm’ Agricultural " Research Benefgt/CosL Aualysis: Zimbabwe, Zambia, dnd Tanzanm" Wor}.mg Ptzpcr. .
' Depdrlmenl of Agricultural Economlcs and Extensnon July 1991 - , _ o
AN .
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S ;-:7 MARKET ORIENTED MAIZE PRICING
f.f' "':;:Under Zlmbabwe 5 Structural Ad]ustment Program 1mport and export controls on the'r_
R ;general economy w1th the excepuon of key food commodltles such as malze are to _b s

"‘zti"foouthern Afrlca 1f government agrrcultural pollcy unpedlments to trade are temoved.

o :”_.market orlented marze pnces based on. 1mport/export panty concepts 1s 1nst1tuted under

ERREEY agrlcultural research on malze are expected

: .:fi_‘;Pohcy analyms cenanos for market decontrol are suggested in step 6 Appendlx A The-
.7+ demand ¢éurve for ‘maize faced: by- comrnunal farmiers in:Zimbabwe;, is ‘horizontal: ,becau_sej
'_yg'}fthe government sets a- price: for: each séason'just before harvest.in May. 'ART farm and
- AGRITEX are. interested in 1mprov1ng farm fingncial income- levels associated with, nazize,
S -‘productlon As a result the: farm- financial estimate of the increment in gross margm ‘per
= ¢ acreis-the, approprlate measure for B/ C: analy51s of res arch and extensxon:aci' i '
- - usual ! "economic” supply and: demand curves, used_ ;
; '_‘calculatlons are not approprlate R

ve been’ made to v‘Zambla Malaw1 Mozambxque and Botswan
"”»d on export prlces mlght be expected to be m t ,

- ,.__The' common argument agamst' 1mport/export parlty prlcma of maize. is- based on; the
L Lpotenhal negatlve 1mpact on low mcome households of. 1ncreased consumer p "ces :for.

e _;and' low mcome communal areas Kanocya is. one of the communal areas recelvmg maxze: RN
Tl ffrom the government as drought rellef and yet srgmflcant malze productron poten».ml emsts '

.- °Kin sbury, D. Agncultural Pncmg Polr and Trade in Several SADCC Countncs Prclxmmary Results ,
261,m g‘ Mudimu and R.H. Bernstein, éds. Household an1:Nati nnal ood: %cum ¢ in’ ‘\‘,ou!hcrn Afr:ca
rocccdmgs UZ/MSU Food Sccunty Research Pro_|cct 108 R S )
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) Levies could be 1ntroduced on the export revenues generated from malze exports in
'1991/92 to finance maize distribution’ to low -income ‘households “in - Zimbabwe.

. Contributions to the newly created Structural Adjustment Program Socral Fund.could be ..
- made from the levies on maize export revenues: The potential economic benefits to be - .

gained from import/export parity. pricing for- maize combined. with ¢contributions ‘to tbe,-;_f .
. Structural Adjustment Social Fund : appears.may be a case of .an- agrlcultural pnce polscy;‘ o
T change which generates sub.,tantml net. oerrefxts in Zlmbabwe ‘ P

' -'It is possrble that the maize prlce would remam hlgh w1th addmonal productxon for exportﬁ o
markets from Zimbabwe; In: this case consumers not recelvmg free maize would bear a net.
“cost agsociated with maize import/export parity priciv;.- Economic analy51s is required to
.estimate the total benefits. relative to the lavel and drstrrbutlon of. costs, dS‘:O\.ldt{'}d wzth o
Jmarze market orrented prrcmg based on- 1mport/export parrty concepts RS o

-_ | If the maize prlce pald to farmers is doubled in November 1991 to approach the llkely

~export parity price and the number of maize acres under productlon does.niot charige then V

"o . the B/C ratiofor the research and extelision activities would be. double the ratio ¢ ssoc1ated -

~with the 1991, government controlled price of $270 per toiine.’ “However, if the price. of

" maize paid to farmers is doubled farmers will increase productlon mputs -and likely expand -

. maize acres. Dépending on relative prices and costs, shifts-could occur froin other- crops -
- such 1§ cottor and oilsceds. “The: ‘maize supply -response is: extremely comphc’rtcd because: -
o :cotton and oilseed prices ate.controlled by the government but tobacco is’ ‘sold-on tt zopen .
.. market. . Supp'y response analysrs is. required to determlne the final 1mpacts on-farmi -
-;financral returns. . Farmers indicate-thut without hlgher prlces ‘maize ‘acres. will not_be;

o expanded. At plantmg farmers expected lngher prices-and net returns for cotton 1o
E land groundnut productlon relatlve to maize prlces R R SR

-Substantlal acreage changes are observed for the total sample of Kandeya farmers between_ I

- 1989/90 and 1990/ 91 in response to price changes (See Appendix D). For 1990/91 relative - -
© to 1989/90 maize acres remained about;the same for the 73 farmers because the .of the low -
5 percent price increase. for'white maize but th= number of farmers growmp an average," '

~ 171 acres of cotton increased by 18 because of the hrgher 19 percent iricrease: in price: of v
© ¢otton. For. groundnuts the number- growing, 73 acres increased by 13, and t}.e number_- e
growing 1.03 acres. of tobacco mcreased by 12 because of the large. price: in¢reases.. _Thei__'_-

"productton response for tobacco to the 86 percent price increase would have been grcater'_.:"
except wood available for construction of drymg sheds is limited. It is expcctcd that il .
.market oriented maize pricing wa$-initiated in Ncv, 1991 srgmflcant mcre.rses

:u..« maue}-.j-' )

acres in Zrmbabwe would result permlttmg substantlal marze exports -'_ -__A L

: The Nobel prlze wxnmng agncultural economlst T W Schultz has mamtamcd that correct f 5
" ‘market pr1cmg of agricultural comrnodltles in’ the. developed and- developmo countries

Tesults in major economic benefits: ' Correct. pricing ‘in- terms of :market oriented

N 1mport/export parity pricing can be. demonstrated to increase’ the. economiic retuins to
- research and extensron act1v1t1es for Kandeya communal malze farmers(See Appendxx A:-"‘ ’




S steps 6 and 7) Beneflt/cost ratlos w111 be con51derab1y hrgher 1f 1mport/export parrty prrces
are paid to farmers for maize. ‘Additional costs may occur to maize consumers:-¢conomi
o .Zanaly51s is requrred to ‘assess the hkely reglonal market marze prlce w1th addmona exports
o .'from Zrmbabwe. IR ST Ty e R SRR

A case has been rnade above for addmonal 1nvestments 1n agrlcu]tural research and;
e extensmn activities- because of hlgh bencflt/ cost estrmates for addrtronal malze res arch
‘:g:dernonstrauon actrvmes

'--"if’ll'of marze and groundnut rotatrons G

_ "Z_ART Farrn trlals mdxcate a- potentral for E 't/ha extra y1e1d from maize following:
s groundnuts Frfty-srx percent of- the farmers.interviewed in- Kandeya grew . almost 4fi acre:.
“of: groundnu L Srgmﬂcant economic-benéfits could. result from research and’ extensmn'.

1 :"actlvrty testing groundnut varletres, chemlcals and the impact of totations:on: yn,lds I the
. ~conclusions about the  significant respons iveness of cormunal farmers t0 price: chan-: ;:, re

g _valrd the government announced constant pnce of groundnuts in- 1091 /97 tive-

: Adoptron rates assoctated wrth research and extensro" actrvmes are requrred to-fef
’benefrt/cost measures for alternatrve actmtles m addmon analysrs of ‘the

' fmancral beneflts to drought prone farmers than the alternatrve of puttrng-'
1.21nto a savmgs fund“ and drstrtbutmg the annual mterest earmng,s to farmcrs "




v
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~ Analysis of the expected hlgh returns to research and extensron actlvrtles assoc1ated w1th"-_"-""
. market oriented maize pricing and subsequent contributions to the structural ad_lustrnent_:
" social fund from export levies. should, in itself, have a high pay-off. The impact. of .

" variability in potent'al export trade -and. thr‘ supply response of communal area farmers to . L

hluher maize prlces requrres analy51s
'_9 CO\ICLUSIONS

Ex Ante benefxt/cost analysrs of expendltures for research and extensmn act1v1t1es can be :

“ used to select activities with a high pay- -off to public and private investment. Based onthe. - -
trial results and economic analysis it: was'decided to reduce the 1ntens1ty of maize variety .
triuls and emphasize research and d“monstratrons to improve, agronomlc -produstion: - -

‘priictices. Analysis indicates that substantial increases in small farm maize yields can'be . .

“achieved in the Kandeya Commurial Land ‘Mount Derrn District, Chiweshe and: Musana_'

* communal areas. ‘The farmers in these areas produce maize on very small ho.dmg . For. -

* the Kandeya sample the average farmer nroduced maize on three acres out of-4 toral 6
. acres.. Other, crops grown mcluded cotton, groundnuts tobacco, sunﬂowers soyabeans and_ o
- rapoko T Lo I

"_'.Acttvrtres w1th hrgh expected yleld and economic lmpacts mclude contmumg esamlndtlon' -
. of the yield: potential ‘of "old" hybrids versus "new" hybrids for maize and groundnuts Other -

_ activities with high yield and economic impact include 1ncreasmg levels: and timely
_ }appllf.ttron of fertilizer, timely sowing, use of water ang <ol .conservation sywten*s optimal -

. plant populatlons approprmte dlsease and pest control and t1mely weed control and '
~ “harvest.. - - : _ e :

: -The results for delayed plantln" require addmonal analysxs of the ramfall dlstrrbutrons in '_ s

. the Kandeya Communal Lands. Ten’ ‘percent of the farmers. sampled did. not apply any

- fertilizer othier than manure. Yield increases o the order of thrée tinies the: average’1s
hags per acre to.a level of 44 bags per acre.(10 t/ha) appear feasible with adoptlon ofnew. . -

hybnd varieties ‘and improved aglononuc practices. - The hlj;,h expected rewarns: from

“-additional agncultural research requires joint extension inputs to CO']UTIUU‘LdtC rcscarch S

_.results to farmcrs as well as conflrrn and refme research conclusrons

,Fxtensxon offrcers mdrcated ‘that basehnc survey data would be useful in drscussmg the T

' proouctmty and 1mpacts of a particular farm compared to the average or high. producuon"'_
~furmers ni-the commumty " Additional trinls on a range- of. represcntatv e communal farmer”

. fields with known cropping histories would provrde moreconclusive results, - Base fine
- survey data for individual farmers and v1llages are reqmred to. estimate thc i gretvate. IR
R 1mpacts of research and demonstratlon actrvmcs on, hlgher productmty and nct 1ncome o






o Ex Ante Benef' t/Cost Analysrs ART Farm Communal

: APPENDIX A

3 Malze Cultlvar Selectlon and Improved Agronomtc Practrces Research/Demonstratlonf'_-'-".-" o

‘j | 1) Estlmated potentlal benefits based on 1990/91 y1eld data

_Farm Gate SO 'Varlable UL e
. Maize . - Incremt R_e\'r_'_' A 3»Cos_ts SO Gross,
- Aréa .. - Price . - -Yield . Tee T W hem,fert' ';;'-,',Margm

IS SRR 7/ S t/ha $/ha o cult, labour I L
R Do S ‘--5$/ha -'--f""-.‘:-.4$/hﬂ 90/91“'-‘

S 3.'-270; 1 = 270 ‘_"_20 ',__250 B
. NOTE: In the ART Farm tnals thh the "Communal Farmer" productlon system, there are‘.f-'.f:'"

: - ‘nod additional costs of new hybrrds Veérsus old variéties. The’ gross margin benefit, associated
. with "new"-hybrids is $162.00 per hectare In the: "ART Farm"' productron system the. . -

* “additional ‘cost of variable 1nputs fertilizer-and labour was $168:20 per-liectare: vérsus an .

. ‘income benefit of $999.00: 3.7/ ha) dssociated with the higher. yield. : The.gross margin/ha " - .
. _-ofthe 1mproved agronom1c pracnces i the "ART. Farm" production system was $830.80;per - .

placuces 1s $992 80 per hectare

SR :iAr_.e_a

R 4000.° 4000 000

o _':hectare 'lhc total gross margin feastble wrth both new varletxes and lmprowd as'rononuc._'

o 2) Esumate adoptton in terms of ha in. HYV per year
Communal hectares to be planted w1th HYV '

S e _91/_-9_2-__._- 92/93 93/94 94/95 95/96
R S o 5 e s 50

"-"'NOTE It is assumed that ART farrn speeds the rate of adoptlon causmg 4 farmers to;-z'.':-':'. <
swrtch 25 ha each to HYV in 1991/92 mcreasmg 1o 50 ha in 1995/96 RPN

3) Estrmate A:rt Farm and Agrltex costs per cornmumty
' “ART Farm . el e ElL : :
5 ~ AGRITEX - S

L Communal Research Demonstratlon Costs

71990/9’17.7 Sl 1991/92 .' A "'1'9'92/93

- NOTE It is assumed $2000 staff and $?000 tra»el per commumty per year made up of 6
VlSltS requrrmg 1 week staff tlme and 3500 travel cost B e
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50  160- 50 2 0 36 70 30 40 1 8
’51 150 30 2 1 5 367 100 267 1 17
52 80 25 2 -1 N4 ‘240 120 120 0. 10
53 125 20 3 0 37 50.. 50 .. 0 = 1 13
54 . 250 -10 3 0 53 10 100 0 0 10
-.55 175 20 3 1 58 125 50 - 5. 0. 13
56 233 30 -3 . 0. 28 . 283~ 83 200 "0 17
57 100 10 2 0 48 50 50 0 0 20
© .58 150 30 -2 -0 48 200 100 - 100 O - 10
.59 233 30 3 1. 18 - .8 -3 50 .0 17 .
.60 300 .20 3 "1: 58 300 100~ 200.. 0 25
.6F . 333 30 03 1 48 3000 ‘150 . 1500 0. .17 .
62230 .10 3 0 .- 28 256 1000 150 . 0 . .10 -
630 2000 15 3. 01 o059 1000 33 67 0 T
64 0 1600 200 -2 .0 29 300 1500 1500 0 - . 10 ..
©65. 250-- 20 - 3 - "1 48 .30 150 . 1500 1 15
.66 143.30 ..3. 1 48 ‘117 6. S0 0 . 7.
© 677 250 100 3 .01 a8 507 .50 0 - 1 16 -
S 68 1750 200 3 1 38 300 1500 150 -1 . 10
69 20 10 4 - 1.. 58 - 5. 50 00 - 0 = 10
-~ 9000 85 20 4. 1 5. 125 50 75 0 25 .
7. 150 40010 1 48 200 63 . 138 O 13 -
720 80 0 110 - 2 1 5. 150 50 100 0 20
‘73 0 80 10 3 0 34 5 .50 0 0. 2 .
~. Mean 1523 3 2 068 36 . 138 69 6y 040 14
. Min 111 1 .1 000 0. 0 - 0 v -0 4
“'Max 3330 10 .5 . 100 59 375 200 . 300 1 =~ 33
.*._'.'Sth 721 ;2_ } 1 ¢0f.46 R -104,‘ 49 70 L0 6
. ,.*Conscrvatxon Index: a unit valuc is given to conscrvatxon
practi¢es: winter ploughing, contours, terraccs, culverts,
5 rxdg,mg,(cultwatmg or tied), mulching, dx;;,glng plan(mg
_holcs crop rotatlon and dcep ploughmg S .
o Vanety Indcx, 0 for R201 and 1 for other hybrxds eg, R215°
***Planting date mdex. 0is assngned to the earhcst ,
28/10/91 and vit 1t values to successive. plantmg datr‘s .-
_**.** Chemicals 1 for stalk_ b(o.rer, .0 _othcrmsc
. 2. Multiple Regression Equation, R2 =234 '
o Interept ~ ~ TotA - Cons :Var PllgD FcrtA FcrtD Chem Plth
Cocf. -07:t 104 = 121 063. 013 - 003 003 =045 006"
t val 20 13- 04 ?-"21’ 15 20 025_ 045
A Ty PR

’**s(ansncally sngmﬁcant for a 2 tailed t tes t5 lcvcl
*statistically significant for 4 2 tailed t test,10% level -
“statistically significant for 1 tailed t test,2.5% level
“statistically sxgmﬁcant for 1 tznlcd t test 10% lcvel

See A. Koutsoyianais, Theory of Economctncs
Barnes & Noble Books, NJ p 660, for t vulucs

}
t s
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4) Calculate five year ttme path of beneflts, 1991/92 to 1995/96 for each'of ;'th fiv
commumues o R A SR

Incremental L HYV
Year Rev/ha/yr ectares .

NOTE It 1s_.-'assumed that the 1990/91 'gross margm 1s cons nt';

:,5”'-;__“:-"5) Compare present value of;benefltswversus:' costs assurmng‘a constant real 11 percent cost;
Lo of money The present value of benef‘ ts 1s $13 156 and costs is $9 775 glvm&,-a B/Crati
| "'-""fof135 y R T S

6) Seusmvrty Analysrs A A
A. Increase B/C ratxo by mcreasmg rate of adoptlon g

,_

ﬁ‘éiéli
"Beneﬁts/yr R DO
L0 : NewPVofB

Total HYV Incremental
N Year hectares L :Rev/ ha/yr

S '250 |
P 1250-._:--;-__ New B/C 173

% N 250
6

‘B. _A 1 %. real>1ntcrest rate wrth mﬂauon of 18% 1mplles a market rate,.of ‘29‘%
ate _wnh ulflanon of 18% 1mp11es a mal Let rate of 24% See step 6 abov




APPENDIX C: ART.Farm Research Trial Resﬁits

- Maize hybrids grain yrelds for four communal area srtes
" Yields are ranked accordm;, to-mean yreld across srtes -
t/ha (bdgs/acre) . '

.'Std,"-'

08

08

: . C.;V._ (%) o 9,72 o

Cultivar - Communal Dryland Srtes —
S - - SR : Ad_]usted DR
.7  MtDarwin Musana Kamoto, asa ,: - Mean .. Mean -
~ Planted: 28 Nov. 28 N_ov_., 27 Nov; - i2Dec. - —(100%) L (15%). - Dev -
SC601-.  99(44) 11 5(51) e s e 10,7(48). s 8,0036) 1.1
- SC501 .~ 9,1(41) 11,049y - 10,3(46) .- -10,1(45) - 10,1(45) °  7,6(34) 0,8
SR-52 - '8,337). 10,7(48) - - 9,7(43) © ~ 1L,0(49) . 9,9(44). - 7,5(33) .12
- R201- 9241y . 96(43) . 10,3(46)  9,2(41) - 9,6(43) = 1,2(32) - 0.5
- PhR 473 8,5(38) ‘10 4(46). © 96043y 9241 - 9,5.(4_2) 7, 1(37):_,
"'IPI\R ()95 8,0.(3'6)‘ ‘ ‘,‘10',..’1;‘(4:8f)._f L e e _ 93(41)1 7“;-,71.( Y. L9
- CG 4585 '8,6(38) - 9,8(44). - .- S o 9.2(41) _”6,‘9’{(3:1;‘-)’..'_ .
- PNR 6549  7,7(34)- 10,1(45) * - - Cossie 0 .89(40) . 6,7(30) 1,7
‘CG 4539 74(33) -10,1(45) -  8,0(36).  82(37) 84(37) 6;3(28) 12
" FarmerR215 ~ "~ . 6,9(31) - 4,520) . 5 7(75) USRSy 1,
Mean - 8,5(38) - 10,4(46) - - 9,3(41) 8,8(39) .- 9,2(4_1_)\ 70131)?*
U SE. - 041 - 037 0,44 0,46 - -
LSD (0.05) 1,20 © 1,06 1,35 142 : ol
7,03 '8,’20, 911 - -

V]Note 'lhe ad_]U.St\.d mean at 75 percent of the actual mean is: the level ART Farm researcher;_ h
"expéct commercial farmers to be able to achieve compared to plat trial résults. 1LsSD (0.05) test. - .
-if the means are staarstrcally different by g,reater than the LSD: the results are significant dtthe ¢ -

 peicent probabrht) level (See Gomez, KA. and AA. Gornez, Statistical Pros

edires 4o

- Aorrcnﬂturtl Research, 2nd ed, John Wiley & Sons, INY, 1584, p-189. At the Musana.site, lof:-':.

xumple, the di {ferenceé between R 215 and SC-601 is 1. 5 ‘t/ha which is. greahr tlian the: LSD:o

L b6 1nd1catmg a slgmﬁcant drfference bewveeu SC 601 and R 215 at the Mu ang srte ‘, SRS
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APPENDIX D

. Table 1

* 1595 bags/acre (90kg bags)'
15 36 bags/acre = o

_518 kg/acre
o 608 kg/ acre,

RS ;7 o bags/acre (65kg bags).;_;a,'
£ 75 bags/acre '

o ;’{.663 kg/acre
- 899 _kg,/‘acze_ :

87 Ebaos / acre



_ Table 2 o
Producer Prices, Z,lmbabwe 1089/90 1991/92

Whlte Maize ($/ t)

1989/90 215
“1990/91 . 225 -
- Change . 5%
1991/92° - 270 -
_Changé . 20%

Cotton (c/kg) B S

. 1989/90 925
199091 - 110
 Change = - 19%

1991/92 135
'Change \ _23_%

» ‘Groundnuts ($/t)

11989/90 1000 -
1990/91 1250
- Change . - 25%
199192 12500
~ Change "> 0%
" . Burley Tobacce ($/kg)
[ 1989/90  na .
©1990/91 3.5
~ Change - na
1 1991/92 65
Change ~ 86% . .

Shhﬂow& ;($ / t)

1989/90 - 455
©1990/91 . 505
" Change . 11%- - .
-1991/92 580 . -
~ Change = 15%

25



Rt

Soyabeans ($/t)
1989/90. -
ST 1990791
oo Change " -
»,sg::q;;1991/92‘ -
o ;-Change
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