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ECOMOMIC FACTORS IN RESEARCH AND EXTENSION INVESTMENT POLICY

By Robn1; Even.on
A&e001&te Profe••or ot Eoonolllio.

Yale Onivera1ty, Hew Haven, Conneot1~t

Duoh1one with ....epoot to the extent end tON ot inveetlllOlJlt 1n agrlcultunl
reorelll"Ch and extendon IU'iJ likely to be ot ("ater importance in the coming
)'lI&1'1I tllan alo::>8t a.ny oth''''''fI for 10" inOOll8 OO\ll1tri8e lI..ldq to &ehieve proctu.~

tivity or ef1'ioi8noy s&ine in tood aDd. tib... Pl'OduOtiOD. Unf'or'tun&telJ', well.
de01l10ne ..111 not and cannot, be lIl&4e wiUl ~pb14 1n!olW&tion reSJL1"'li.llfl \be
OIl'tCOIllU or pa,yoff to alternative 1nve.taltnu. The pl"OOoe& ot ",al 'tochn<>loQ
oreation 18 01l.1y partially underatood in all ot it. oOlllJllex diM1lsione. JleIl.rlill6
!1.l1 :tiI.eareb llotiv1ty h.... an inh"",,,t elelll8"t of lUlO8r'tainty in it. tl.owvu,
boll: ot perfeet kno"ledge oh~terbe. -.e.t mfl.tlIellt d.el8ioft8 end 08rta.inl¥
doe. not bar the pursuit of efficient reeouroe allocation.

!'hi. paper !II'_eri1l8& 1I11v
ohietl,y in the United st.a.'tell, ~~

donfl facin« oon'telllPOr...,. Afrh
eOOlloll1o fr&lllllwor!< ..hich yielda

lltudi•• of .....arab and ut.eoflioll. invellt...lllt.
~t'tellllte to ",lat. 'b_ to the policy deci
",tieDe. AD "'''-ii' 11 -.d. to tox-liztl an

llpl1Cl&t1OJla tor ....lIardl polioy.

A rlWlber of .tullie. of the ",&1111_d payotf er rUe ot ntllrn to inv..tcent
in n-carob. ....d utelllllOJl haVe IIOW been lIlad. by .oon~etll. !;oM haVll ree-i"ed
condaarable atteDtion and approval by rellearob ad.IIliDi.tratorll. In S"neral,
""'1" bave ...oo.ohed the oon<>llleieo that the ....... ....-ch p>'O/Sl"_a etu<lied have
been extl"8lllll,y pNduotive f'NlI an "conoe1o point of vi.... !.timated "inte~"

rot., ot returrl to invoatment h..ve r~d troll 30 to .50 per oent for & tI\lIIIber
ot .tIl4ie.. It would be dittiOll1 t to Rho.. that any otbor inv..tmon'h 1U1d8:r
talteJl in the.. oountrlelll p.elded l"8turnn an high a. tho" for re,ee.reb. 11

It lllipt be cono11lMd, 'that th81W f'1nd1np provU, a bUill for a reco
eelld.&t;1on that ....jor expan.1one in ranaroh ettortlll are called tor. 'l'1l8N are
a lIUI:loor ot " ..none, hOWlver, ..hy sueb ...:LmpUeUo oono111e1on ill not warranted.
The ""March p....grlUlllfA••tu4.1,d hav.. tended to ~ ..botlld "'<>aU" tMY ...
obv1O\ldy wOOllllef\l.l. For u!llIlPl.. , th.. _11 know .tudy ot Ib"br1.d oom re arclI
by Orllich.! (9) ill eueb & oa.e. PetGrooll's (12) study ot the retum. to r ...
lIIeU'Ch in pollltry pNduoUon 11 8Il0ther. A BtwI,y by the pr..,nt lW-thor (6) IUd
.tt-.pt to OVeNOll'Jll thie diftiOlllty by eeti.u.ti.n8 'tho bellllt1tll (1IIlI8III\lnd ...
coet roduotiolll) of all a&r10\11ture.l r<I ....aroh and erl..n8101l in the Uni1;ed
Sta.'tn in the Po.t World War II pIInod. The eetimated intel'lla1 rate of Nw.rn

1/ A nUlliber or upre.1II10ft8 ot tho prodIlotivit;r of me .. t ....nt uht; 1nt.~
e.Dd ..,.1;ernal ret•• ot re1;\U'f1 and 00" benetit roUe.. Unf'or'tune.b17, all
are .....nei tiVll to 'thl tillin& ot 1;h& llIllllvant coe" IlJld blInetit.. In'temal
~tee of retllm are 1088 .....i tiv. than the pre_nt value co.putationlll
lI.ins a given dilloount rat.. JI'or C_P&l'in« altomaUv8 projecte they are
not Illlllt\ll. The inteJ"lla1 rate ill 1;hat rato which eq\latee tho co.t lllld
blaDOt1t .tre_ in prellllnt valu.e tenDe 8Ild C&Q he interpreted ... that rah
of return which ill re",l!aed OVllr the entiN par10d of the ino1d.enoo of both
oo.te and benet1t••
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1:0 all aTOh, th. hie;bl:J 1J\I0oe."tv.l and the le.. lJ\Iooentu1 If", 46 per oeD1:.
'!'hie ••U t., IIhleh lDel\>ud an adj\l.etlDun1: tor re..aTOh coDd1loud in the pri_
vat. "01.01', II0\11d •••• to OVlJroo.... the obj.oUolls baa.d 011 the .w.dJ' ot on1::J
....ooe..tIl.l prop_•• II

A 110... Hriou.. obj.oUon to t.h" app110.1:101l ot tha.. ralJ\lH" W tha lOll
inoOllll oCntntrl.. it th..i. tha .....aroh pros:r-. "tw11"d were \IIld"naken UIldlIr
oolldiUomI t.bat are .1IIIpl,:J not oo>apa.r..bla w the cOlltampol'lU':J ...U1llc in lOll
inoome OO\>ntri".. Tlla ea-a tor the irreluTaaca ot tba b1lb-11loc.a count~

uperienoe oan be de 011 two dUtO"'4t., but :related groII.4d.. First, 11: could
be argu,9<1 that th" arch iD,..n...4t 1D. the th>ited Stata. (and I!hropllan ClC>l.-

trl......en) ..... \IJldertabll .t • dirtere4t atap ot devdOs-D.t. Seoond,.
os.e can be _d" that the .p"c1a1 ecoloc1oal coll41UoDil 1.JI a p.rUou.la.r reglon
detomi.. the etr.oUvenll.. ot " ..arch proar_e. fbua, .....ar<:h SIlCCO....
in the 1:ollperate so.e ...,. GOt be repeat.ble iD the trop.1oa1 aIld Ml.~troploa1

repone ot tho ..orld..

SUpport tor both or th.." _. GaD. be ....loped tro. add1UoD.a1 hhtorical
evid.ellQ8. It h tl"\l.. that .tv.u•• or tbe pro4l.l.oUv11::J or .....arch in Brasil
.....d. ..doo have alltO ".-1:_1:.d htcb rat.. ot "turn (1, 2). OIl tbe other haad,
WI mo.. that 14 .....,. OO\llltr1a., ep'iou.HIlrtl1 .....arob pro.. ,. ot ooDlliderab1e
81.. have probab17 00'1. .rr.otad '\.b••ructenot or tood and. Ubre prod:u.OUOIl.
IIora oaretv.l ra..arab 18 :raqu1rod w ....PjlOl"t th18 lat"r "'ate..nt, but to the
UWllt that 11: 18 hu. 11: tapli.. that ....1. .""lop .... npbllation ror th"
appa.i"llnt lack ot ....00... ot _ re..arch procl , ••

III • reoell1. paJlllr, H..,...t and Jtu,n.... (10) -.de _ • .-par18oDII ot tho
~wlwra1 procmoUvi1::J p.iIl. 1JI J&p&n and. the United S~1.... ~:J oonolwill
that the reeearch iaatlwt1cDll 1.11 both OO\Ul.tn". d.1.raot.'" l.heir ........-oh "ftort.
in euch • IUIl.llIJr .. to IIlOOnoat.. On 1.b. racton ot pi"OduoUon which wtlre 10"1.
ab",,'aPt and. ..., .qtllMllv.. J.pe.a. (ie;""loped :Jield 14o.....1Ilc ..... tecbno10Q
which .00DOll1..." on 1aZl4. '!b. tIiL1 ted S'du tir.t de""lopod labolU'-Mvlne
...ohaiL1oa1 1:ochaolOQ' to ,,~_ 011 labovr. I wig to retum to thair t.otor
priOll h.Jpothe-e.. l.ter. sa.... it i. ot lat."" 1:0 100'. tha' bo'\.b OO\llltr1••
exporian<»d &lI .ar17~ ot teoh.oo10Q adY_., tollo...d b1 • period of
relath'll17 111:1:111 p1iI. JI

'!h18 period. of .t.a&naUon -:t ha"" _ t-port .....1. iapl10aUCNUI tor OO~

WIIpO"""" re..&i"Cb pol1C7' (lIM ~1.b,.1.e tor ,he p,,",hm ot ohpp i. that
the ear1u.t .tt.-ph to <kve10p .w '.chaoloQ in th... OOWl'rl•• 41.d. not

11 'nlo tae' tha, th•••U._\ed rate ot ...w.m tor aU prolP'_' ..... hi••r
than the ••t1-.1.ed return. to the .pacifiop~ " bu1oa117 chIe
to the rae' that the _thoda1017 .Dabled ...... cooopl tt.&tion or
tbe oo..... t11:,.

In the IJn1ted 54te. _tp.I1: per unit input, or total tactor produoUvi':J
1Jv:>reaaed b7 18 per cent troll 1810 to 1900, tbon ...lIa1lled rou.P1J' oo_t&l\t
unU1 &rOWld 1930. In J'&(NUI, rapid. p1na Vllre abo achi"VIId rro. 1870 to 1920
with. "l.U"" dolld.lI1m tbe....a1'ter. Ha,yaa1 aDd !battan (10).
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NqU1.... tbo........ under-hndlcC of "'Hld; ."tal pile"" o.. 'PIlo.t 10, ....l.HvolJ'
UUt. aadc hnclj. or plan.t pllplololD' or "IWHe., 01'" 1011--lIO.tor robtio_
1IIa1~ ,... 01......,.. In tho Un1"d Stat'" the ro1o of the t ........1tMmtor ......
the hl.ot-Uh-l"",\(IJ' __ 1.o:por\&r>t 1<1 U1.....17 pori04. b J&JII.I' tho 1"
f~ pl8,J'Od. • ";01'" ro1o 1n Uo.l d_lo~nt cf Ill" 1'"1 ... v...1.U... y

"'-....1.tiYlq 'U7 pinl ""... 1000 ",hlllrilid aIld. UIoI t\l.rtbc.T ..:lY_••
tlLat ooc=r~ atte.... periO<l of .t&Cll&UOII ...... p ...ra!q of • cUffllnnt ..,>1.
orb.......... 6dYa-1 ..... QOt pOllllhl. WlU1 tbo t'IuId_lIt&1 Ihl<liof! 11\ pl.u
""'lo).11v, pb,yto.... tbo1oc, IOno ..... PII/lUOO .1100014 thM. Ib'brid 00",. to..
""''''''Pla........i ...d. _ adV.nool Ul the k4cNl"-", or FlllltiO.. Plant b: ..11""
P:l'<>/J1 0 pDeJ'all$~ -.on IOpIlioHoot". L1lI;Itv1_ -"lno ~los-lIIt

~ \0 J"IqUUo ..... OIlCi_riJoc t-le4p onJ. tho r .........1IIw"to........ "11.7
UI thoo ftICl_r.

1h1. ""pori.11OI _rit. lION ",..otT ".__ U doe. IlPo t..porlant bpU_
t1.oAl. It 10 -"7 t~inc to 'beUo_ tb.o.t tho" .... o~ pin. UI b& """
~ _ .. teriaultur&1 toollnololJ. J. .....t dlIal of \loludoal aid. lui. boon
pVIII .... thi, \luI.. thi, 10 ..poo1.&117 tbo QU' ...~ UIoI boM'OWinc of
WbM10Q fro. _the.. _try. T.' 1t 11 PJ'O\Ia~ tl'\1oO tb.o.t tbe o~ p1Ao
aft> ".t ....t thf'O. I"n. for t.t.. _t .-rt, \toO 1_1........ _.otri.1 hay.
DO't oqMlrl._4 osq .....14 peI.,lod.1 of lIcbno1ocr Gb&Ilp, tho,. hoy. ""'llI'ri."QOd
oIlllJlP alld uv, wrr likolJ o~t&d. l.h. '"q ...1... "hic:!l 414 ....t roqW.... I
~tlQ111t '010_ CIOIIpOnBIlt. on.. noo,,' .-.nt. of' tho ""'pu1._ til 'III
9DYl" Uaioa of ..... a&rl0ll1~ I'IDIOI'Ob procrl doIo1Jl&U1d lI;r no.....cioM1IIh
~ th1l OII.t. if 'l'he ".......ant 001o"UI\I- ..,... tho "blll.-llb&" ~ 110_ load. •
lot of politiol1 IPpe.o.l, b.Lt tho... 11 11\111 1IY1.se..... that tho,. pZ'O<bloo4 p1Ao
in prodIIotlvit,..

6t _ .... , no OOUllt"7 or ropOfl. ,,111 ... pr'Olfuol"C ..." uCllm<>lol7 1Il. 1101_
Hon fro. othe.. J'(IMIJ"ch ofto..tI. 41 IIDt'" ~ilor. the tbru..... of~ toob
,110&1 .14 procr-a 1Il. the UlC'. baa ..." to oi.oliPlJ' t .......tor I4dlBo1ocr illt
, ......Oto.... ro1:r1A1: ba.lco.l17 on ut4n.lc" aotiT1t,.. '"'" bl_ fo., tho pnel"Ll
falb,.. or &1oo.t III of tM ....17 procr-a buiIId On thia 110401 ... _.t tbo1 ..
cbja.... lY8 ti1"1lt plaood OD thl ipnr..... t OII.ltQrO boo.uld ........t. 1IU1••
.....t oa&llJ' ph ' 1114 ....In

'
n ...te .... ,11.11 b.o..... foJ.th tl1o' \huo proF' I•

..... ".,OJ"OOM thil ..ppoHd 4:Jlo"_, .olt of tho opPI'&1.al. of tlM_ .ffo1'to
t.w ...1101"...4 thot til. pl'Olll1.. on ,""lob th. ProF_ .... bo.Md _ .iop17
W2'01IC. lie nov b.vlt • &DOd Mal of OVidolMO troo t..,. rapId -""'pHon of tho _
,""Olt &I'd .,101 vll.1'loUII in tho PO" """.n1 ,....... to Jl"t to Not tho .UroMTPO

!/ So. Y....... and Ha,yoni (10) for. ~nt.tinll of tho rol. or tbo tll'llle ....
bl'ooder.

'if Jorov"lq ill. '!'be L,.,.~lIko Attol.. , (11) d.."'11l th. &&in r.I_1 or tbo SoYloit
IlQiHIll.1'cb 'YI'M &\o.,Lli th. porlo( of 4_' ...Uoa llJ tho "opold,,10plto- led
llJ'T.ll • ..,...nko. H$ tUllOOIIllt. tho ....10 of 14.01017 111 ~_nI<o" ro1&. co_
01ll.d111C \hot t,yulllro ".... .1.Ilp~ • nc_lIC1.nUat lOtIo be an .biU,y "" riM
10 power 1n tho ~rtloll1ar polltl0&1 oltuatloll. of tbo t~.
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or the ipo t pe;aRa..t. Ilbu pl"O¥ldotd vitll tboo IWIv tKluloIGQ. 1110 , ....1'.
11> 1Ad1. blha pzoett7 .,,01:1. ltD tboo r.,.. ... ill IMI ..... §/

'nIa ...al dirfioult7 ... bla.. t.bt tM ~TO'" or th IMv t.chnoloD
llaaall;:J _N tl')'1Jlc to 'l:nAaru t.clulolocr Ulat a1alplJ' DOt aoonotLloall;:J
pl"Ofitab1a 1J> t~ __tt1DC. PortllAatd7, ru.... ha "'... l'..lly DOt roL-
lOOHOl. Ulo bad adv1.oto DftIl to til.. 111 til••• _a. !o"'al17• .,..I011ltul'&1
..-...oh ....h; n ....to... haV1l pa.14 • P""o' dial or ,ttanHOfI to tha 41"....no..
1ll _logical r..,'tON ""_n laU... l;:J naB ...po 111 tM ..,.bllel_..1 ot
...M&I'Ob .,..1_ 1ll ..." oount l... IIl4I<t4 th.,. 1:1. 1"1Ml'&11:1' 0 111I UIo
_pt 10 ""08". lIoat obee~ _14 ....... tOI' ~I., t.b, 01..1_
r...."'t&t1o.. or "_&l'Ob nat' u _ ot 1b. ",)01' pl"Ohl_ or ,bit 00....
tOlOpOral')' fIOdIrn ~oul1ul'al &J"Ob '''abU_IIU.

\hlfO""",",t.1.7. U. ",POII 'll"oUh _111.... or 'Cl'1011.ltura1 U ......lGQ II..
1101 bee.. tIo.ll7 taU.. llIto _t 111 _t ,.cILn1cLl &1d ~.. I bl11o...
tllat , ..........un10 I,pJIndu.l fir u. l.apon- ~4 lip.......1111I 1a ...~
<lift.Nllt ~""1l1 ..." .Il1at>e.t prlor1t:r' -.14 b ... beell pn.. to 11u1
4IIvdo"," of "'l"O"C oo1 _ruIlU4 al'oh \Ul.iu oapabl. at pnIdl.ooi........
kmNlo4&O. DOt IlIl1T of &II appUOd ""111. but of the "'I1",."tat pbo_na. of
biolope.! ...laUoMb.1po rOI' u.o parUO\ll&l' N110118 .. _11.

!'ahh 1 p.....lln 4&t.. Oil 1I1t...t>..UotIL1 1....1. of tmr..tlMBt in asnCIIltv.1'al
l"fI~, 'nl..o 40.1' "" anm.l&1 "'p...<11t i.II ODlt04 5t&1" dOU..... for tho
1I1d-1960'" 11 Whil. tllo7 llft wbjafl1 10 OJ'ftlI' ( ..pe01Lll,;J fOl' :EU'1e....
Europe &lid. aJ...:La) 111'7 do NNO to pl_ til. wo ...I4-v1.. pa""''' of acrloultuNl
.....u,oh lI.OU"I'1ty 11> portlpeOtlV1l.

1. 'l'bo Il1jJl1 ..." of pel' !!!flU, 1_ ...,...,11"1.. ; lltdle:l !I\&'-.....·t IIIropo.
Canada, AII&1l'11011.&, _ 1A&1an<l &fId, .I..... ...........t rOI' ~t 10 poll' OOlIt 01 1M
""1'14'. aplOllHIlraJ. .....aro/I aa4 60 pel' 0I11' Ilf tho world'. ap'i_ltllral .....
"lIalOll.

2. &ddt .... I:M""" Du'<>pe, 1111..1&. le...d &fId, South .t.frica &II<l !IaItho""
Rbo....1a to '11Io Allow &J"O'lp l'ai... u.. ao...loped -.r>1ri.. ptIl'"0111tae- to 89
pel' OIftt l ....u, t~ Io-iJIoo_ ooun'l't.. of .t.fr10', Lntlll _ric. &lid b16
..i1Jl 01l1T 11 poll' O84t of tho world" 1"",,'u.ollt in agrlCllltlll'lll ......arcll and
20 pal' oon1 of the ."lenaion 1""..t.nt.

§j 'nil elliott or the Indian tntell.b, ......iou.ltural MUl'1e1~ to' Darn.
8r'olm (l) boI ..... cu.t th1l lIOnt""ttoll.

1/ 'l'ho hI. 11 llou&d' 011 INMl'OII.II 00..1'0". IIote...no.. '" ",dl.a'bl.~
\ho thor. ~l' ililCAII oountrl.. the "call'llt .tll.d;r Mrietllt\lN
fie ..."? 111 troploa1 Ude.a ~ 51. G.G. Cooper (5) Ilu "'Ill th. _JoT
_roo. 1fiI. ntt.to. for tI.. Eut D.1J'Opa &II<l IlOllD1d.. of tIla Sovi.t
UniOIl "" ~1i0"" ..bject \0 \lYItial .rror.

•



Table 1. Int"I"lational r"ll"""r<lh IUId IlxtansiOll In''''.Iltmllnt

EaUlilltod <lxpond.1WrliI. Por c<lnt of OnP crigin- Nwlb<lr of f&nlltl
pcr 3'CIU' million 1966 &ting in agrioul ture ,..

us »;>l1ar8 OJll>llt On .enior El.J:teuiOll
RIIIl. "'" . Rill,. "'" . rall&a.rch<lr worker

Uni t ..d Stat'l. J88 118 2.17 ." '46 55'eM'" '" " 1.62 1.05 321 161
AUllltralia " (24) 2.98 126 11..11.
1I01f z..,aland 6 , 1" 160
w. Europ<l "'" 1)0 .88 .62 1,605 822
E. Europe "" Russia "'" (130)
Moxico 2.0 ., 4,550 6.320
Other Central AlllltriCII

" Carribefltl' ,.0 , .H ." 4,270 3,407
SoII.th America (24) (18) .16 .08 J.8.46 2,5}8
Africa (uo1udinc

S. Africa J:. SCUtbern
Rhode'lia) " f"l .49

w. Afrlee- 10.3 10 .ll
E. Africa 17.0 20.1) 1.20 1.80 19,143 881
C. ,\.hice- 1.7 (2) 6,179
N. Ar1'lca 18.0 (20) .68 6,050
(S. Africa '"
S. Rhodaaill) (7) (,)

Jape 62 )6 1.24 .72 1,131 433
ISr'Ml 6 , 2.61
uian LDC' B 42 (60) .10 16,100 1,038
WORLD 'I'm'AL 1,106 (611)
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3. E::ICflpt ror East Africa (and Borth ,U'rica), tbol pu c.ftt or Oro.. ~"tio
ProdUct oripnaU.... 1ft aarioulllu'ol 8peftt on rtl--.rcb ill the 10--i_~
tr1lo" 18 _:rke.u.:r lower than h the _ ror the 1l.1Ib-~ OOWItri...

4. 'n>. diepuitJ' bit....... tho LIlC'. and UI. hip 1ncorat oountri.. 1" I'pe~
1,. gr-.at _hili .. IIpreeHd On I reHaroh per rlU'lll bull. Tbie 1" .n.ated b7
a",l'S&" ,,1H ot tU"ll, or <:X>....... D:te...t.OI1 plr ru- wh01l hIM dillpU'atl l11d.1
cated that upend.iturtll per rtllNU"CMr .... lIOrto ......uo... throu&l>aUt UI1I world.
thaQ up....Utun= pel' ute.....1Oft wo!'br.

'!'abl. 2 preHnt. 1.1l11ted data Oft tb••b. di.trlb:lU.... or GPln-n n ...
tiOM. J,pin. the ocmIraa-•••pe01al!T tor the -.ll..t It&tLou ...,. DOt lit
ofttire17 aoOlll"ate tor all nt tbe itlcluded OOWltrU.. 1ft pu1:1oul.... , DOt III
or the branch "bt1or:8 iD the United. X1>\4!:d01I, Canada aDd the United St..t .......
inolud.."l. Ta.ld.l>g thie 1nto .0QOUftt. however, • ah dtlf'• ...- 1.D t.h, propol'-
tiOll or roeea.roheru in ...1aUvel,. 1.......t"Uo... lItt ft thl 1......1_ """-
triea and tboa h1&b 1nooM COllIlUie" ie apparent.

Tabl. 2. She dietrib.lUoft or uperiment ..taUone, "el.ot.d. ....pOllll

HuMber or atatl~nl with eenior rtlWU'Clb .w,,., "'.
thl1ted Kinlldo" 10 16 16 " 10,...... 2> 11 10 14 ]

"" - - - - ,.
WIlt Atriaa " 14 , 4 0
Ban Afrioa 61 4 7 0 0
Contral Arrica "

, , 0 0
Arp.....ietM 0 , 0 1 0
Cqlon , 0 4 1 0
To.1wan , 0 , ] 2
IA<ionooi.. , , ] 0 0
S. ICorea 0 2 0 1 1
Malqd... ] 0 0 2 0..'" 0 0 0 4
Phi1.1ppinu 1 0 0 2 ]
Thailand , 0 0 2 1

'.... ] , 1 4 ""'"traUa , , 1 12 ,
M... zealand 2 1 , 2 ]
South At..ioa 7 , , 7 4
1.u. , • 18 14 •1'..1I:11It.... 12 , , , 1

1Il f!lAlztia tJ'{U!tl ....rk

I!I lll1......uan .....ua.p\ 1" ..s. to develop .. r..-tHlrl< or anal181e,
llhich ca.a. be oNd. to cloal with iJrIeatllent pol107 i ..u.... '1'1>0 ..t&tn of' th..
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art 14 _llOII.1a., for ~\ _Uer in oUier (idea or .\"4, 1. not wah that
... han ...a1labl. '0 ... rioll .....tyUo _b vitb apl1caUoIUI wIl1c.1t han
wit.ha\(loOd tM 1...1: of "ldenoa. tnattad. we ...11. ....1;r on O'II'areimplitiecl fof'
ml.tiona 1Ih1ch &no ....t iDOOUhi...' "hh what ... know .bout re... ;arab ae1:ivU,
aM 1O't pl"O'l'ide .. tra-ril; tor ~h.

To bq1n• ...,.ral dinUloUo". .t\oI;tld ~ made. 'ft>a lirat h bot_II
filial ..-d. il1t.~d1.t. f'llHU'Ch OIltllUt. J'1.nal r...arcb O\1tpl.lt 10 tho oa.. tra!
t0CU8 of u... (r_1IO:rk. It 11 \be .8\ ot Dn' t~. whioh ar-. _llOII.1ca1
17 \l..tul to '_r pn>duoto.... It. Uloclu.s.. ,..., crop variaU••, no" cbell1call•
..... -.hiM. and Dew 1n\aDPb11 'C.eCIuI1.qIMa Bolch .. hrlilba.. pha. lnt :L..ro_
_ tiOD. lnt• ...u..to ""MU'Oll ou.tpll'\ 11 not ill M aoonomw1:r ...eM tOr'll aIIIll.
1& &O'MrallT in all Intaneibla font. 1\ rangua no. IOU ...u-.'eJ' data 1.0 u..
dorAlop.ellt of a,pen-nw tiailP' UoproY_h. It. iDoh14o. Il:nowl...sa- 1.11
pi"", plI,J81010ll:f, pIqi;o~tholOCJ. pr.IUca ...11 ...lattod fialu. It 11 "1a\e~

...u.w~ in 'U MIlH \hat 11; 1. or uN 'CO VIa re..uc"" orn.U.... nn.l~
bh. It pneral1:r 11 CMlattd in "POJl8O 1.0 llot.ll. the d' rule or u.. r~
output renarc.hal'll ..u1 to ....t ot 1._ related incenUv.. BUm .. pu,bllo_
lio"" at&ll4ardl 1.n .clonUfLo joIlrnala.

1ft> OUI oo.wenieJltl.y Mpuat. t.boI~ ot til. IdaptlOl1 ot tile .... t ...
Dique, or tinal re,.1Lrch outp1.lt trooa tile analp•• ot the o.....Uon or "".....,wi...
ot th'" n... hohniquo-. It 11 e..ieet to turn to \he adt>pt1oa e.n.a1J'ele f1~t

.ina.... M" • IIIl.lbetantW bo4.:r ot .~o kJ1ovb4p to bl.U4 00.

'ft>e proot.. b7 which new wc.boiqun vhlc11. ere 1D _ ..... ~.vellebl.·

10 • oountl')' or region aMl lIdopt(l<1 (or .... jlO'ted) bee reoe1Ted .U_tion b7
eooiologilu I!I.Ild ooonollli'h .. IfIll I' by utoneton .peci..U.". S'- 00_
trover(!Y onl" the relatin iIlpol"tam>e ot _iolopoel ao4 eoano-1c t to...
ozi,u 111 the l1e14. It doe. Dot ._ 1'nli1f'U1 to 17....... 111e.. i .
'ftlis a.oalyeis 11 .......ioall;r ... HQnomo OM, bit it .w.e no1 iellpl.y tllet lCIoio
logi~l f-.o10re are \In1q)or1ant.

J'wxlaaentally, 1.110 lellll. i.; how do teJ"llll .... 1:Jeb1lo'" lOtI... UMJ' bl: _ere
or poterrtlal ne.. toohAtClllIIJ1 'MIe plrl'.oU¥ n.Ucl1tl pJ'Odu,ou' ie p.......... to
he oo"t1m>.we17 ..tto..pUng to 1..he pr"On1e. II. ~ DOt &Otue1l.y do eo lIID4
111 • d~o IWltUng where techniqu........ oonH""""'l.y booo.1nfl: ..... e.1l..ble
he ~ri oe1"tll.1nl,r "ill not. Be will, howevel", have. deole.nd tor intolWlltl,.on
abou.t the potefltiall,Y protU.ble ne" teobniqll", 1h1' 11111 ape_ 011 iii'
Ularellll.. ot wb.-.t i.e pot,,,'tiallr po..iblc (and helloe ie part.ial1¥ cSet....illed
_ the ....ppU.... or int'o~U",,). tven it he ie eVel"N to riek, be ..ill elmet
al....,.. ~ lIOCllO ri",1I: in the adoption 4oo.hiOl1. In t ....t lIlOet o....l,y adopte ....
~ have • e\%'01II" prefotoeno. tor rialt.

'!'b. a-aand tor 1nfCllWaUon 1e 40rlved tl'Olll the IIIlbjeoU.... Ju.q.llte ot
tu." Md Ule undol"llta041"6 that intoJ'lllatlon IIUl en.ble th.. to PAera117
IIOb fO_1" e.1~aUB ...<1 to pl"Oduoe at 101lG1' 001t. 'nih clellll.lld ..Ul be v'rr
lie11Ucl 10, II1haUon Idle... 11ttle uperlel'lOo lIith new taotOI'l ot pro<:hlotlOll
bu klteo pl_. '!ho tndiUone1 t_r io • -W'1 whe.... t ... teobA1qu.e.
of "al.. hav. been .v• .H.ble 1Ib01l14 not be expected '0 be a~.... of
1ll1'o~tion, Exunoion pr"OF_e odth little IIIlbetenoe to 0lI~n4 do not t:lD4
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e rec"ptiv, 1W4i~nc~. on t.be otn,r han4, wen Il8V teclmiqu". u- available.
fu.l'8 4.lIaf>C1 a grollt deal of 1.nto~t10n. In. sittlation ot I"Op14~
it h alJoo,t t.poaoiblo for tho u,to...lon woorltore to klep ..p w11J> \hot no..
01 1nfO~tiOIl. l'rop'eeaivlI f&%'llll" oft.on find ,"",t th.ir ':o:p&ril_ with
DOW techniqua. and with privats IlUpp11l1" I.ada th". til conclude u..t tbl
ott.a. poorlT trained erlanaion woomr ba.& little to otf.r. "" then t1lt'M
to 1:ba nMarohn a. a _roe ot 1nfo~tion. 'ftlla e%peria"01 1e qu.1ta 0
.en i .. npoM wba:ra tha ~CJ"IG" .......1"110.... ..tutat IW>d rica taohftalllQ 1a b&1JIc
adopted.

'rbh 1a IIOt _aDt to bpl;y that ;ha 1nf'onatio.. IlUppli,n. b& th.;, publio
&JCtanaioll apou 01' the acunta ot private 1npu1; wllPly fu- cannot parto",
lUI UIportartt t'\>notion. Ttl" pr<>duotivit;y of thh aotivit,. 40•• ditpand in a
V917 on>c1al 1I&¥ on tha aYailab1lit;y of nell tIlCbn1qu... and in a 101lB J'\lll

aoraG on a .ort or 1011' cont1..ml.oo. atre&lll of llllll tItohnlquea baooa1l'lr available.
'fu be "'%"'11, in thll OlU"ly '1;apa of o1Ianp 'Ulo;y play. on>oial roll in doVGlop
1,,&an&>l&1'&lIo&,a to c!lanp and aD UDd.retlllldinc of tha wohn1oal hatur.. of
pr<>duotion ..,tirlt;y. 'ftI1IJ' &1_ plat I 1011 ro1o in pl"Cl¥1llinf "foe4ba<>.k" i_
fo~t1ol1 to the :rellCarc:>IMo:ra. I .. a ~c IIIU1nr. h.1'o~tion ...ppU"...
and pl'Ofhoan &lao can cnaw __ 11II11 tachniquea. ru-n U"I l1keb to be
401D« 1Jrq.otua Or ....~ill't'arrtiJl« b:J adDpt1D« wclm1qv.oa to thoir lIJ)eolal
""t of producinl oondit:ic.... ChatI&'a ......1& caD partioipate in thia proceaa
and OOIl.V,;' 1ntcl'1llllt10n r..- 1t to othar pl'Cld:l>can and to n ..aroben.

R$cllnt atudioa of the role of -.Noat:ion .. a factor of pro4Uotion han
(1/111011 (16) and Cbaudhri (4») &hOIlll that u.. 1l00-t0 val\lll of the ochloaUon
Of the fat'lllllr 1& alllO 010..1,y related. to the e.vallablU\;y ot lI(IlI toohniq11l1&.
EchicaUon it rt..-d in thllaa ,"\ldiea .. bav1Jlg tllO po..1ble effeots on the
pl'OduoU.... oapab:lllV of 1ta ...01pient. '!'he f'1... t 1a the aIdll or WOOrkoT
nN'aot. It i' aimplJ' the 18andnC of ~1.... ,11T &1<1118 Or ab:l..liUa, to pa_
fo ... tuka. 'lbe Illl00M it the "all_U... abiUt,... ef1'eot. It it the oa_
oit,. to prooa... 1nt'o~Uon &lII:l to ... dao.1eiollll t411ch all&ble oN'ioh.nt or
.-1.ni_ ooat "_roo u". Fo~ to4uoa\lo:r:t, ot 000l:r&e h not thI 0ll1¥ pro
Olllllu'e tor 1loq\l1.r1ns oither al<111a or &11ocaU.... abilit,.. In fnet, _at
f~ .ldlh are loarnod 1n the f.-11,y and on th' job. In a tTllltiUonal
"11.11'1&', aUocaUvo ability it relatiVIIlJ' unillpOMant. 'ftlrotl#l I 10'" ~a.
of tr1al and IIr~X', tllo trad.1UoD&1 ..thoda of produotion are quite l1bl1 to
bo the .cat erUcicnt.y Tr&l11t10na arll alae leamed Pl"lldo.tlWltly in the
tll&1l1.

Under oondiUo... of oil...... dachlon making capabiliti., beOOlM lJaporlall.t.
All_ti.... aWit,. roqu.,1raa the abilit;y to ~oaw in a l"lllaUveq efti_
olent~. Litorao;, .\114 be 1.-portant 111 tb111 11I1111I. I .. addiUOII.
ditoulon _kina l"'IoqIl1roa _ ordarUne.. of tno 0......1..1.10.. or ooOOlpta aDd
1n!'0.....Uoa. forwal &«u.oaUon, and perhaps eflpl101aIl.1 pn-r,. .&I081.1on, 01.1I

tJnla 1IIrv1 to creato oaPab:ll1tha that arc of eoollCllllio value. I:dUoaUOIl. 1.
both a oClelpl....nt to aDd I iIlIbeUt.v.to rOT tho eamOlll of tho int'o.....tioo

Y T.W. SChulh (13) In hia el..aio Tran1Ifonning T:rnd1tional A.<n'io\lltura
~-~ l"!III t~" ..~ .... f ..r offi"ilUlC¥ in trad.i:ttonal avicult\lro.
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IlU.ppi;L.... Exten.ion ...d .1tIl.c"Uon .... oo~Le_ti.Dc ill tbat .\bI.oaU~D t..p"'.....
the .ttiohllO)' of:1 mi_Uca aIllI the u.. or l.nto"..Uou. "nl'J' e&Il be n't>
,"1~-:.e. 111 thet into1"latlo11 8UppU.n do (end allou.ld) partlall,y proo... 1D
fo,-UOll b7 p"'lMllltinc it in .t.p1e ...d ...l1a.W. fOnl. In thh ••IUI. th.y
p,uof"OJW, part <It iJI. t.a.ak th.t .ducaUC,1I .nabln r .......... to perl'"",,. 21

lol. turn 110'" to the tC\lch .tonol the "vailabUtty of the nO" t.chniqun
01' fiftal .....arch cutput. It II". alru.d,y been nohd 1h.t on. rapon or _'Ul'
-:I Iblpl,y bol'l'C'" thecl rro. anoUl npoll. nu. borrowq h 11eitad b7 the
apaol£lc1ty or the wchniquee to U1 \10\11.... 80U &Del ou...te ooDd.itio....
and tao\or .n40wment......... tbey were o "ted. Of oou.... , it '-3 be ..n.tb1ol
tor II particular ragion to bol'l'CV fro. otlle.. reglon••ven it th. t.obnt.quu
aM .011'io to ""ndiUo... whiob differ .cM",h..t tro= tho oolld1Uon. in thQ
l'<l(1QJ1 in. quaaUon. 'DIie 11 the <:rheapll.t ",ay to /pt avaUable techntqu... U
torlUnately, 11 h not a roalieUe "pUon for lIlQ"t OQU.Iltri.. tor the .1alp1e
ra".OIl that tell =un-\1'1... have" reliable eoU1'CQ of th1e kind ef -.p11l Onl1'
....ppb" of lie", techniquea. tithe.. tb. apa011'ic.tty ef th.. t.chnolel)' prev,Il'"
it 0", iJrv••t .....t in the or...U ..... of t.<JhJliquaoa which it lI1at1t u.. 18 DOt t..k1nC
place. w. IIave alread,y nohd the pauoity ef 1'8aearoh 1I1v..t-.n1 in tbao tropto.
and ~b-tropl0••

1081. ...glon. oen.idar 1h. option et ore"t1n& llClat ef \.bot .. taobntqu..
1n"t..4 "t atapl,y 110"1'0,,111& th.=. Thh doe.....1. "",en that tha)' de not borrov,
onl,y that th8J' de not borrow ttDal ......ardl. OIltput. In ,..... reJ.. DOt all t.o't>
1I!qu•• 11111 blI 1nd.1,enou.1¥ n ......Ud, ". pl'OlbaOOl... will ad<;p\ tba baat cIL41.qI.>e
withOllt~ for ita or1«iJl. III fact the ct-c1alO1l. '0 t.nd.1&tllQ'lldy c....te
J)iU'tleu.lu teohniqu.c rath.r than bolT'll" th. hae a peCll.1iu prllp6r1y. ft.
prloe a "'pOR JIlIJ. fo.. pIlZ'MItaa' the .t....t.g of iMipnCl\1. o....Uon of web
Il1q11eC 1. tbat it giv•• up the opUon of bcrrcwi.llg, "t lew on.t, frotl oth...
"(1011••

11'Ia c"'atlon of th.... 118" techniquo. 1e the di...et ob,)Oot ot "'MarcbII...
• peeialb1nc 111 applied. 0.. f1AU produe~ crah. ,"".t.- aotivtv iw • _
billatioD of ..ar<lll.inI: (ill ell exper1.olental ) end lacJ1l1llc or bclT'llv1n&
"'-le<tce froe other ~. 111 &II ..UelCPt 'to 1-.p:rove the OODd.itiOlW of ....-ob.
Soae of tile pert1aellt f .."'.... of .......arch .... refleoted in tho "oooooll1oa ot
lnto~Uon- ..l1d. tn ooonc.to litorature (S\1glo.. (14)). 'NhU••DIIlIwhat
arl1ti01al, the)' do provid.. VI analrtlc f ......work. 'Ill. be.10 featu ... ot lllCIIMb
ot Uh type 1e qu1te ct.ph. It 18 8UppoHc1 that ... 1lId1v1dual ....Ma.reber, or
a parUcular Il'OI'P of .....&r'Chere, 0 ...... a ...11 det:tn.d. .. 'I. of Ulfo~UOll

or nook of ktlowledge at a part1cular poillt 1n U,_. !hi. c\ook of knowl••
ea..tWly ct-f1aec a d.1.trthllt1oll of potontial MIl' techniqu•• or fi.lla1 .....
..arcb OU\Jl'l1. Rol<l1nC ocnd...t dlia .took or laIowl.dOo, .....arch 006-
.trw.t..d 'to ..archin,s: witl11n \hat cl1atrlbuUon.

0. bcJ.&IICI., e4uoatlon h probe;bl1 oo"'l'l_n\....,. 'to .:deneien, ""capt
eooDOa10e 1ri1h relaUval1 h1ab la x. of .dlI.oat101l. sac Ev.naon (8)
.....vidcaoe of thD cuboltitu,ton lat10n.
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1he o~~d 'tatl,tl0 relatloDab1p Or tbe a%ploted ~eum value ot tht
Mil teclll11qu.t d.ieoovtred then boII_, , kind. ot pll.rtial ",uarch pl'OdllOtiOIl
t'\ulOUOII Marin« the ~bt1ollallip beh•••o rQ..arob .ttort aDd c~oted ...
..arch outP'o't. AI SU~1r aDd othtr (14) haVt allow, tlla upeoted "Il.,.
valul ot tha potential ttodtnp (cot tlla a%PIoted .,alua, dlloto tha 0ll.1J' t1llQ.
1"3' ot .,,1"1 art tho....blch an ....1lI..10r to tbo.. atro..4,y tno...,), tbe lli....r
is thl ...... aad atanctard drrlatioo ot tbe d.iatrlbutioo. Alao for aU ot till
u ....al d.iatrlb.itional fo~ tba urs1cal produotbU1 or tba lUpIot.ad oontri
buUoD. ot adJ11Uonal ......arab b , d.iG1ll1ah1nc tIlnctiOD ot tM Naroh aftort.

Ot oou....a, tbe t1.Da1 prod:u.ot ",-.roM.. Ifill Dot loa OODt.allt to 11..Ilp1J'
..arch aad will pnonl1¥ .Uaapt to add to tlla nook ot Imo..ledp which oM~

term.-a the pot.antial ...._ar'OIl. ogtput. 'lb&t atoot will 1.Dollldlo 11II.. taohD.1qu.a.
produotod 1Jl ot.bar "CiODa, aM. 1Jltarwacl.1at.a arch f1JLd1DC1'. 'I'ha OOIlp)I\OlIl1:.
of tba atooJ< -.,. be t~hla, .. with pl."t b d.i!lC" Itook Or ",..arch aquip-
..nt, or 1Jltauetblt, .. witb Uplriatlltal oMaiF oo_pta. 1M ba.,a noted tbat
allIoat all t1Jlal .....aroIl prod:u.oU 0.. na" t.eciul1q'll.•• II,.. 1tO_ oMtp'ell ot .paol,.
fiott;r to lOll, oU-U, orop, aDd tactor prioto oond1tiooa. '!'tIa _ 1101411 tn
tor 1nta...d.1aU .....arob prod:u.oU, thO\l&b to a ..oh 1I_r dIoana. 'I'be uwo'
to which 'thto atoolt ot tllh Imodaetc- held b;J .. partl0111ar crou.P ot .....arcIla... ,
dapendll on the attort dtvotad to laarn1.nl:, tIla oapaolt;r to 1Iarn, acd.!!!2..!!
1.nantlr, ebaop, in the atook ..blob it wortb 1allU"ll1na t1'oII thair po1.at ot
'1111" •

"" llOoSt1 ia waaart.Nd 1.11 tllb all1J111tlacL to ... .. tollowal
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Iq\latiou 1 _ J almp1J' ,taU tllat upioUd produotivl\1, p1n.I (ignoring
tb. adDpUoo prooaBll) in oOlllltl7 Or ...poo 1 10 t1ale period t, &1"1 • tunctl<>.<l
ot d.i",ot ....Harob IIttort, Rrt' _,!!d tha plL1"UMlte.... of the d1.trlbution of
pGtentW ne" teo.lm.1que. ~1 t &n4 Xl. The.. pa1'8.E9te .... are relatell. to tbe
atookl of kno"lad8t ht1d bf tbl ....e~archerl re«ard1~ tlnal aD4 intermediate
knowlldge. Equ~tiona 4 andp5 .~p~ etate tbat th••••tooka wlll ebaDgu avor
t1M boIIQall'. ot learning, t.1t and t.1t ' anll. will decline beau.. ot depreciaU_
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Th. 8Jl18\8no. of borrowabl. 1nte~d.1ete l'e1earcl1 knovledp, I ,1.

pubar of lIHlri polio,. ...bvanc, th~ Itil for lfrlce.n oountrle.. TiJJ b.,..r
11 1t1 , the IOrI .....ibl. it 18 to p,t....a: .. n ..a.rdI inv.et....'\ Pl""cr_
Ori,Utf to applied or final. produot .....aro/l. I _Ill. h,Jpotho.i.. that 111
fl'lt Iti 18 ... la\1vl1,. -.all for tba .nU... tropic and sub-tropio rec10ne of
the worid.. 'I'll. ""&Nh 011 .0U., 116t.r "ppU.I, plant pIq.l010Q pd~
patbo10117 in \.h... "'siena i. p.llllra.l1J' liJUt.4.

1'be epeoi.tiol t:r in t.lll -.d11 11 l1eo t ..tabl. and I .. 1l."-pt1Jlc to
cWd.. web te.t. for a llUIIt>.r or crope at UI. PI"I..lIt U... P"I'M'n• ...,. ~
IU1tI u..11lC' lIII'at pro&lcUon <l.&t& lJIIpport the .peoitioitT h:fpoUI1I1I. 'l"h•
... lII.lt. are .....,. \I..t.tilt.. , bu.t 1n ...h .. of ,",I .'rQf>I: .'..thtioa.l ...pport for
tbl .peoif10it:r bJ'potlutl,h • 1I'WIIIII&r,)' 1. of inte....t.

'I'&ble ) ~1!.61 4 alternative rlerellion. of ..h...t Polu ff'Oll 6.
OOUIltriee and 21 .n.... on ........ra! var1ablee oo...tI"UC"d. fro«! dab 1"I1aUnc to
wh.at oriontOd ...,March. ~ III,lIIblr of .<:Ii...IlUtio pape... on lOb••t breed1n«
&lid ....l ..t.d euonoelio work bu been cllculated. t'ro«I the jourt\lll., Plpt Breed
1nc Abltraot., &!ti Pie14 Crop 'bltrsct.. ThI.. JC\lrnall have bIoell abltraotill4
&lid claaa1fJ'i1l& the world" UUll'aw... for~ 1'IU" The _ .... \1.114 do
DOt ""het ac\u&1 whe..t .....arcb itlpu.h, bu.t are a 1004 _alllO.lrl.

'!'bl -..181 11 bu10&1l;r a .tool< or "levd" rebtionlbip and h oonl1et<:lllt
with tho &D&1;r11c t~ltOrk ll.....<I1oS-d. here. '!'h. 1nolu..ioll of dull'llO' v..dablea
tor OOIUItriee esaenUal1,y 0011.,,,,,,, tha depllld8l1t vadabl.. , yillldll, 1nto y1eld
d.Ilri.,,:tlone tl'Oll .ach OOWlt17'...an J1eld 1• .,.1, All vIT1abl•• 1I1lv, th•
• xpected '1f;o (uoept tor 6) and the ••U_".cl coetUobnte are IlVIra! tu,n
"heir .tandard errore in all _e. It IbcN1d ... noted \.hat ooe do not ba.,o &

"'rtUber varbble for t b7 1'1....". "nil. ,,1.11 b1.ae tb.....uH. to the
utent tll&t flrtil.1_r 11 oo......1&tecl wi'"' 1"l11.U'l1b.

"'....&iI. the upeot of' U ......_H. or _t lote t te th. atp1f1a.D'
...laUOnlb.1p ot 'tho ~0na1 I"Il1arob vIT1abl.. and IOb t tieldJl. Two ODlICMlptl
ot "'pOD are dIITIlopid be.... 'I'llI t1m 11 the -.ioro- pon rel.........t to 1&-
di/PI_' re..a.rdI .Uort. LMkllll oth.r into.....tioa Ud. 11 taken to be pro
porttO<la1 to ..h....t &(Ire....~ vari..bh ), tb. iIld1l1nou. relllarch vart..blt
11 6en't1d b1 &CI"OI&'" -n... Hoord 11 the rec10Dll OOIWtra1nte "0 borrQ"i4g,
1,0., th pon which doItt.... borT'OWabl. rellarcb. TIl.....e .... dof1.... ll. II the
Koopln <:Ill t. ro«1on. \.l.d b7 P06"&ph.r. (15). 'total ot 11 oHad. regiollll
Or$ th\l' define4 and u.ed to calculat. the ...ponal N"'&l'Cb vllrl.abl... Th.
murber of repone (plu.e III &d.jII.tIlent for rec10nl of u.nequal size) in I&Cb
CO\lIIt1'7 11 u.od to don...te \b," vIT1abl....

'nI. regional var1&b188 ...... at the fora:

C(l- -Pl/n) CRP/tI, Th. 1.II~ractiOD"1"I sa 11 th. borrowiDC t.I"I'12
In th1e fon S ..aeu.rc. the .-u.ot of bCIrrow.l.lI& fnlll tb. "I" of thc rel1011

!J!/ I.oet..... ot Plant Jlroedt"ll' A...t....,b data, tn. OIOre &gf'Q.n""1Y ori.llted. JI':l..ld
Crop Abetraota data ...... ull4 in the borrowing ,peotf1cetiol'l. 'Jh. tltO
IIrt.. are blgh.l¥ oQoorelated,
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1. Ti-. - _ ••'red. in :r-an
2. ,..... _ ....... haJ'Tvat.d ldM.t
3. cp/J. - Scientifio pUblio.tto...bnrac~ bJ' Plant Ilr..d1111' Abetracta.

-.10104 14 t~ " dlvl&o1d b.J aVINl8" ....... /l.arv..tad.
4. ORP~ Schntil'ic pUblicaUol\ll, (PBA) Q\lBl}.t.d to t1M t, tor the

region in which oountT7 1 h 10..114 -.inua \h. pI.l'olio.tion. of
OOWIt17 i. (Countri•••hich !lol" IlION t.ha..!I ant Nlgion are appoill
tlld to regiona OD. tho buh ot a.creap) didoa4 ll:r N, whlre II ia
the Il\lI:Ibor or rep.0ll8 pll.1' tb. 'l'ari_ ot tho ro&ional ahare in
I)OUntn 1 (ni - 11./"

5. SR 0' ,,-~ (II) CFlP/ll .)~, libel'll Pi h \h. eurt"tll.t .-b&r of papal'll
ill. ri."'ld Crop At-tract. 1n _t:1'7 1.

6. WP _ Cl.IIIIl1..td. DUIIt- .. or ~n (Pill) to .. wo..ld. .uaa. OO\llIt..... 1 '-
pape~.
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FIlrtllllr wc:rC: i. plall.ll.d wHh alt.rneUv. d.UnHiolW ot repOll.8 &.lid. with
other di_trib1t4td 101' ro:nwl&tiolW to telt tor Upl'8oiaUon or knowl•••
other oroI' )'iddtl will be t ..t4td in • nailu tuition. It .ill ~ poedb1e
to bolude tu-Ulhel' data t.n • ~olt1O&UoD. tor all oro,. aIId. uptlndUure
and. _be... or re..&J'd'I data will be "tilised .. _11. ft..... _ DOte 011.17
....."rl.1n817 .iFi1"ieant Nl"Uoll.llhip. blt_n reeearch and. yiold t.n , orop,
wh.... pl"8Vailin4f ~10lD' lIo1u 'that tbe onl7 JIl&jor chana- h.. eo.. tJ'Of' ..
"SJ'"ft nvolutiOft" •

.I. r1Aal point on the .-peet. or tile rr_work. t.ohfti.qtl", the 8ClU&bt
after tiAal~ ]n"C'4uct., -.:t be q..1\• ...-pl_ 1.11 ture. III oertailla_, UII • crop "ariet7, • teollJl.1q1l8 ...........ap d .... _i3ht.d
..... ot ral ~".IItB. the _s.,ht. bliJIC 1.:Ip11oU prio... Pol' uaaph,
& plut llu obaraot.n.-Uo. or cUM'" re.18t8ll0., t.niUlu' n.poneiv....u.
drouCbt l'8&Uta.lIo., .... ot ..oh&n1oal barI•• t ....d eth.n .. _11. TIl. "al".
01' tbe pl&.llt ..art.V will Uplllld. 011 the ...l,U.,. .&1u•• 01' the oharechr'i.Uo••
Pol' uupla. 11' t&l'UU..r pri08& .oUDa, .. Ule7 1.11 t-.en hav., th. v&1u. ot
t&rtiU..r :nI8p0D8h._u &.lid. rel.ted cbaract.r1eIUe. well •• 1....&:1 .... ell~
tel'iaUoa will~. 1hb oall& tor, ohen.. ill the ..e.roh etrateCJ ph.o1.llC'
.ere ....1a 011 the now.en vel\l8d chareoter1eUo" U H~ end RuU&.lI (10)
h&.,. ar..,.ed. nllpOnai_u to olIana-' i.ll price. and t.ob.lIioal oonditiOla are
mn_17 1.I!pol'tant .0\U"08' 01' prod\IGtivitJ pine.

1hb J'8"ti.v or .oo-to .tl.>d.1•• &lid """-loP&l'lllt ot to,..], .odeh, 18 DOt
...aqo.at. to de .e... tbaA MlSP.t eo.. aeJor. end probehlJ' obviw.•• conolu,iO.llll.
lIopof'u.1lJ' U 8Il&P.tB __ .'1_. ot lnfo...Ucn ooU.oUon wldoll can urn
to 1loprov. -.].locativ••Uioi."G7 1.11 .....uoh 8Ild tn.....ioll 1nve._nt. ""
tollov1.llC' .t.t.....t ....tl.ot Ule s..plioetione ot the &Odele pre_ted bin aDd.
the reUler 11.e1ted info"'-tiorl .beNt u... oontellpol'8J7 .It'rioan "«1..lIC that I
"n.
1. 1'Il.:re 1& r. ol.ar ol'd8r1l'C of l"....W."t priGrlU.. >dUoh derivee r..
'the ..~t..,. reprd.11l1 the int.r4epand.."C1' bet....11 ......arcll. erWoM1011 and
tlduoation. 'l'lI8 valu. ot .rt<l....1o.ll .ftort (end. .d>Ul..UOII. to • l ....r ""h.llt)
depenoie cr1Ue&llJ' 0" 'til vail..bUtt", ot ree.&J'Oh rew.lte. 1'Il& vel". ot
Nl",arcb rew1h 4epclnd to ab 18...1' uta.llt 011 uteDillon, IIilIoe protitabl.
Dew t",cbn1q'118. vUl be adopt.d albeit .t • alowel' pe.oe, even ..ith<Nt exte_ion.
h puralit ot 1Il8881vo ut.nelol1 prop I' vbell Ulan 18 notlt:t.nc tQ ext.nd.
Dot onl;y ..,at...cal'l)8 n80\U'08&, it ••tJ'07ll the ondibU1t", ot the .rlena10tl
••rvioe, \hU& hampol'in&' it••tt.oUv...... whe.ll it dee. rl'lGelVll t.ohn1que&
"OMIty of .llhn.ion.

2. In tbe .ar1¥ .taptl ot \ .......U1GII tt'Oll traditional agricultural to~ or
prodlloUon. tile adDption pl'OC888 h -en ditfloult &lid the ro18 ot .du.08t10.ll
end ut.neloll 111 qb'"g:!nc .ttit"de. tor lJW'JlO other tball ~d.iate prochlo-
Urit", pine ...... bg 11lpOrt8llt. Th. pureult ot lv. ut'.111110n end eduoatloll
pl"Osr__• tOI' tho" rea&On th.t the 0I&1'pn.1 PlI,}'-Ott to N_.&J'Oh or
born>tr.l.1l3 h &lob hip'll' ••• r lt.
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). Perhapl the major policy 18sua 1n taohnology ere.tien foculel on tM Iptlc1
f"1city ef the taehn1quGI orGatod. Tho more IpCle1t1e tM teehniquu the la80
80n811 ;it lIII.k08 to pursuo Githor a 111lllplo borr<lw1ng IItratogy or an "adopt1ve"
~lIo!l1'<lh progrlUNllO. The IIv1dllnc.. supporta the e:r.1etenca of 8 cona1derahl8
uoun1:; of geopap.b.ie Iplloificity. An 1ndividual oountry will goDOrally f"1nd
that itl prolpeOtS ter rapid productivity anntevsment will be govorned h....vi17
111 the l"Ggio~8pee1tio f1nal prodUcta it can oorrov and. by the 1'OgiOD epeoif"io
iDte"*,diah pro<tu.ots tba.t it can wild i~r.ous Nla8aroh p1'Ogralllilu OD.
IlIVIIs1loont dooiaiDM b;y 1nd1vid!.lal O(lllntriee, .....h ac11ne in 11:8 ow b..t i~

tONlata, will not TOeult in an opti.mu.m invell~t polic7 troll the point 01'
view elf all OOIlntries (unt..s tho specificity 18 very hip). 'l.'hia iAI beoau...
ellcll OOWltl'7 will invost to the poillt where the axpeoted l"Gtum to th.. oount17
ie equa.l to tM expoctod Nlt"m OD alternativ.. inv~.ta:Iounh. Tho globel optt
requirea that invnt.o.ntll be IIIada 1N0h Ulet th.. retunl. to l"G1Mla:rch to all I'Gci
plents of ......arab bonof1t. be equa.ted to returns on alternative inves1.lD8nh.
'DU., of cours., ia tho erll\llDllnt for regional n1l1ea:rch co-ope.ration. It ia
an u.1;T8IIl81y iJaportant aI'gwant.

4. 'JhQ cTllation ot what we havo oallQd regioll speoifio illteraMldiete knowle.
is very po.aibly the lIOa1; critical to the realization cf 8llata1ned procbJ.otiv1\y
advlUl08 in the African countrios. It is .u.ao the type ot reaoarcll to which
Ulo rQlional r'flaoar<:h lU'flUmGnt applie8 IIIQII1. consist..ntly. In addition, the
conduot of th18 1"fIaenrch 18 llIOet aftact..d by ..conolll18a of 10ah, that h, r.
eearcllers are Il101'9 effioient in producing thi8 lrnowllld8e thll largor h t.bo
inati'l\ltion in ..hioh the ~Maroh h oonduotad. 111 J. PD\I\Irful e4.. for in
veatlll4lnt in l1.ro,.,. rogional (or national in tho ceae of t~ lergor oountriel)
~""a.1'Ch Ollnt.... orionted to t.b. prod\lctiQn of inte....diatll l"Gsoareh ltlIo\lled&8
in the ao:rvice fillld. utata. 'RI. "International Inatitutoa", are providing
801ll\1 of thh work, but~ auob cent~o are reqv.ired.

5. 'b8 CMloi.1 oontoot beb.ell tinal produot oriented rea8arohere and int..~
OI8d14w pl'O<hlot reeoarcllere argue. that th.. interaMldiate research inatitution.
ehou1<l I>Ot he :l.aclat04 I'roIo the aPplied f"iftal p .....duot ....B&rCh. Ifor .hoI>14
extendoD workOrll be orpn1sed in lIUch a vay that t.be7 an 1801at04 f"* the
re.oarcher8. The forco. whiob l"G-wt in thll i801.11on of theN activiti.. are
VII..,. .troDg; diftcront cov.~nt II&"nc1e. II8.Y be inVolved, intellectual llIlOb
buy 011 the part of diaoipline-orionted researcha", and. a goll8ral lack of unde~

standing the illlpClrtanoc ot thes. intera.etiQns. Great organiaational sldlls U'l3

I'8qll1:nod to achievo the re••arch produotivity potentia1l7 available with the
proper Il1..x of activUios.

6. 'lh8 tra1n1ng of l"Oaearohora ia oruois.l. The graduate IIohool faoilitiee
of th. high income oountriee are poorally available, Mel. ahoulel. bo tlkon
Mvantaga of in th.. uhOM.run. The framework ot thie paper, howevor, llUgg&ote
tlltlot the valuo of 1.h18 training is at leoe valua then might be supPOsed. A
eroat part of gradUate training ie of loae value t.ban might be INppoaed. A

For a diecullSioli and 80'" .videllOe
conduct eee Eve!UlOli ( ) •

On the economiea ot seale to reaearch
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&n.t put of IJ'adllat. tra1nlnl!: 11 \II.......t • ..,. of • bod,1 or ltI~.-di.~ ...."1
odgo. A. we have not&d t~l. 1. 100841' valu. to the .It.nt that it i ••poolrio
W othar ...pona.

I. f\1MI>er bit of \haG..,. CJ,D. be brouI;ht to beu OD tha ,.....tu.~ 'Wd¥
poliq. Th. "braiD Ullinn Uta..."'... h.. "'01111 t~.t tha prodllotiOll of hrain
throush Va<lu..t. rtu~' 11 ....ldh.1.T l ..bour u.... ltIte.... lv. activit,.. In
tba 1""8 rwI UIoa....po... "Uob. tile _.t .,",ad.nt l.bour U .. abeaM~ the
--",tiv. _""taP 1n th.1r pl'CHll>oUon. Ph CCIWltri.. ,,:I:ch .bmdaat l.boar
ti.. h.ve ..wed to exploit th1l ......pt"-h'ft a4v....t..... Of 00<1.... it require •
• oon&1d.....\OI • .....,nt of lIIta11.o"'.l oopih.l, l:ut produolna v.-lu. o.448d in,...,....14 a"'den'l.e and inio,...<l1at.......aroh Itno"l..sca IU"II hi/l:b.l:r ODqIl...nl.<or7
prodllcn. 100,,« rwI iEwtat.allt nrateg eell. for tM hdldine" lit sraduata
.tudJ' o."t...... an lIIt.Val p"" of the """t.... -,,_«lll1ng 'ch. proctllOUOlI ot
lnte ......d.id. ImcIoIl.clp.

T. R...........~a 1IIO<11d ""tlo1l'""t... ba.t th.,. CAll, ahanga. 111 UloI
pri"". and. ro.. of ral.o.t.d :l0l"'u. Plant~ ... , for G4.1pl., alwu.ld .lter
th.ir ... l.oUoll prooa4n.ra. :I" napone. to 1"",,1' r.rt111..r prioa. (....iell ,,111
probab17 ~olina ..ell eo... 1JI Urioa) 'by siv1n« f.ri11h.r rOllpDllalV<tl>l all
100... waiS'n. Lilowto., the introduotion of l"'PJ'<1'"1'd ..ob' .... will alt pro-..-..
6. 1I0it Urican oountriaa ha.v. had ......rd1 procr-' "Moll oon""nt ....\ld
on ""port O1'Op. auah .. 00001, t,,,. and lIUpr. ....., have Mil produohn. 'l1la
.hiI't 10 .orpha.h aI'1:.r ind..p6Ilds_ '"- ooloDial _ ... hn.ve bella toward.
oth.r crop., aap.ou.ll,- tha IOOCI. grain•• 'rha pot..,.,tW ill t ..... orope 1.a
tatle and the 1h1f1 in amph..ia conai.'.nt with .oonoe!o th.or,y. That i.,
, ... larpr the IIIlMbar of unin "".1' wbich • II." \.achn1qu. 0IUl 1lOhi.- _t
redl>cU_, th. largor tho val". or b,"""tin '" "" dOIr1v.d r_ .....arch
.....at1llg the all 1achn.1qua.

9. P; Po,t atudiu of ......rob. .Ipari""001 IU"II or eau:ra. or lie.1t.d ....f\o.l......
r ..r .....aroh plonCln,. Tlut,. _at ...alq"" \I8ed f .... II101'Op1alinl.n& at t ....
proJ.ct level. 'nd. kind of ple»nt"ll 11 "".t ~d "" "'aI<:iAa ..,.,.•• '"
.....Db technical info....U"" f...,. tM baoob aoll11tiat pouibh. 111 .......ral,
.tt.cUn re..aroh o1'f;aJlia&11on. h..v. pv.n ~pa1ant oha... f .....dooo to
pu~••WdJu wh:loh the .....archa... f.lt lIOIl1d ha,v. tb. b.illbo.t po.,r-off. It
1.......,. .....,. to ov.rdiract .. r ......r-pl.............. et lb. 111....-1.....1. Ie l;h.
COn\lIt of OUr r..-_rk, tllU h • haorparin« or th. MaI'Oh-l.arn1DC p1'OCltu.
!tIa at:l<kl p...~lct& 10W'llr p&,J'-off.. i.n the p.......... of l!IOO.t .....t1'1oUona.

On U>! otbar hand, re-.rcll _ be dinoltat .~ • -""""~ ..... agpoap1e
1.....1 vitbout 1Ilb1bHtng tbe ia<I1rldolal ......IOrch..... J:lIo01aiona with ....p'0I
to lIhe it hi...d, and """"...i. on fi.ld.! or tra.1Ainl allo 1Orch adIOird ..t .....
tor. to .h11\th. allocation Of rGacu1'O•• botwaan fi.ld lthou~ hampertnc
illd.1Tldolal .ffort. '!hot axpari....,. of GUlar ......ud:l p poaaae si.... vu.-
.bl.. iDBillirta and 0111"", the aahin_'" ..r • productiv. ''Id.:I~ ..f a1"OIl •
...."'...1011 &Ad t • ...,..lng ... tKnlrOIa.
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COST At4D RETURNS: A STUDY OF UPLAND PADDY
PROOUCTION UNDER TRADITIONAL FARMING CONDITIONS

IN THE EASTERtoi SUTe Of NIGERIA

!t7 n. l!:h1,s.e OIifo
.ipri8ll IalIt:l.tut.e of Social alld EQonoll1o Reeeuoh

Univertli t,. of IbIdaIl

The &ld~..Uon and upaNlion of food orop. prod\lCUOD have ~ce_ i~

portant fu:tu:rtlfl ot 51.ria'. a&rlClll'l:ural polio;, .inoe tbe 1962-1968 ._1110
p1... period. !I WiUl thol~ i.o poU..,.. U. Ve.tem lIipr1.., Gove.......nt.
Ub .cod pern-an'" in tbe _t17... ce~ai~ tor tbll re.pid d...,..1cp
-.nt of tbe rio- ~t:r.r. In "Pia ot UIII M.'p. IIIOt .aoh appelU'S to be
ItncICl .bout tbe econo.iOll ot rio- production IWOnc the IQ"riIld ot ..n tar
_rtI?J (who oouUtute tbe domllllZlt avtcuHural pl"lduo-n in tbe area) to
ju.etif)' tbe illplioU uhortati_ to l'U'MrtI 'to riel< their UIIlUed ro.ouro'"
1'01' rice production. 'I'be pp in Itncw1.csp .noo~ • .,.my to be .ountocl
Oil tbe i~tr;r in tbe Bug..... 5'\ate hi 1969. 31

'I'be main objecUve ot th18 paper 18 to en" De the eoonoll1o bub tor "tM
olUTent poli"1"~ ri... prodlOO"tion :I..D tboa "-tern 8"ta"ta llt Wle of the 1969
~ i.n.toraaUon. J'NlI the euodnatton ot tbe re.w.t". "I'fcrte Will be MIl.
to ~"t --=n tor 1IIIlZ'O'l"W« tbe 1_1 ot emoine,. ot P'"l4.1 pJ'Oduotion.

I. JIE'l'H(J) (]II' snmT

OuT appro.o::h in th18 paper 18 pri-.rlly a.rlalyUolll. CO"",. Nltumll ODd
eube~t det'lI1wination of protU" will be ~ed l'toa tbe t.~r'" poiDt
ot View. The .pp:roaoh 18 baaed on tbe ..",-Uon 'tha.t tbe r_r d",ire" to
opUII1.e hi, t,", boo_ wi thill the limw 01' Ili" "rrri.~\tIl -."trd.nb•
• prerequiaite tor tbe 14...1 s1 tu.ation 18 that ""J7 ....\erllri.. on the t..,..
ebould be profitable.

1. Speoit'1caUon ot oonb and "turn. .h_t" t'ba _jor cpentinn., ..
quired. tor t1'lU1,tol"e1.q tbe Var1OW1 ,,1e.ntar;r teown ot produotioo into
tbe prOOuot 'I*l4,.v (1DIlNe1c1ld, or J'OU&h rioe) .-leI' the prev&1Un,tl" ".4M

!J !he etroq 'llphu18 Oil tood pr04ucUOl:l 18 olur17 1D4ioaWd by tbe fAO
e;w;p,rte llbo ...re oc.ll1ee1oMll to ed:ne' on acricu1tur.l develop....t in
Nipria. V1d, ""0, "lrr1cuUure.l DeY8»r-nt in 1I1"'1a, 1965-1980, ROIIIe.
1966, pp. 19-'!4. Betore 1%2-1965, 0 10ial polio,. _inl7 tavClUr'ed the
upaNilioll ot the export orope 1nduatr;y.

y The 1962-1968 plan. tor tood. orop produoUon IOU ba.od.le4 1n e rather vqu.eII..,." there .... ineutt10bnt qrloulWrel data. 'rhe ollieI' architect or
"he 1962-1968 Nherian ".tiona} Develop_not Plan, Dr. S\olper, iDlUcated
that "P1enni"8 Without hob" .... .o,t rvi4ent iD the qrlcu.l'l:ural _tor.

JI 1'be direotortl ot the project are Dre. OIIito and J.nthonio, Ulli:'I1lrtlH7 of.......
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bIlm" hollllolOG'!J in ,he 11..' state ..... laDd p...I>&ftUOII (1):-
udl"A' ua1...br..-hl"A', 1"8llill& 01" , b\lndll& aDd olurill& ot thl> t .... ),

'ine?J (.t ".b), t.rtiH"",.. "l'pllo.Uon (bl ... Ine1lll'1t1<:elrt =
l:itir ot 1"....... ). pu' cont:rol (up..ot..lly bim), _fII11q: (0"". 01" twin).

~
.UIIlI (i""llld.illll 'nn.pcTt.:tlon) and 'h,..uh1l\&o "'" ..10.....'....,. 1"_
cl" p:rod.ucUon ...quirod incl""', 1.'" l"ollov.Ln I 1.bcllr, t"erUle lflllll,

equat. clima'I,.I"ldl, fertillzer'l cheodotl, finOluding 'blAck masto'
ror -rinc ...tJ' b1rd.o)t i~l.ment. including clltl..... , ""fIB, uee, tar
're,tlllll ~""'" betk,t,}.

1I"'''l'lcTfld ,lIt t"oUowing definition. end. ooa....en\ion. in crder to "1JIJI11ty
the p:rohl_ 01" -.-ri tbtl f,fICw cl" p1"Cduoticn trill. prodllct:

(,) IAbo= (uc1\1ding .."t) bnltdl:y dhided 11:>~ t....u:y aDd
hlnd ....,.,COrl... Unde,.. eacll cateCO'7 it the ...b-diYiat"" to cutt -.1c
""'" l"e.-1. (otbo .... Oft,.. 15,.-...) and)'l>l1u. ( ..ho .... 1... n..... 1~ ~).
~ 11lpU.t I"or eacll openo.Uon NId ilt /'lOll"" .lgrepU_ Of
llbcllr inpu,," "" d""e efter ""","rting edltl, 1",-.1.. and ~1\4Iou1"ll 10,\0
~lS. )/ The~t.. labour 1o,put ... ftlued at '\;be _el weee
....te vhioJ! efl"eeUve ....... the f ....lIZ.. 1n ,he ...... UlIdo:r ,tlld¥ 11:>
1:>69. (Tlw ob :rv-<l .odal "'S" rate ""rltIC tht 1969 r1<l<t crow1.n« .....on
.... " flll111i.:lp per d.,..)

(b) !:!!!!! .." ......fI\lJ"Od in ..ort•• the ti_1o for th" ..tbocl ...... ,btl
UlN"I'tion the' rio.. lAnd in the fla.q>l hCIlOgolIfI<>ufl. '!'hie co_
\'t2li_t '''Wllption t4opte4 beo.u-., l",kfld tlul rO'OIlroei 1"0T ltAn-
4u'd.hlng ,lie bul0 eritU_ ln pO'l!ZI'hl land input.. In o-U'... "ord.o,
'''''"' _ 40 ....H.bl lUllI for elil"l"lreltU.U"A' the ....riO\l8 flo11& in OI1r,.to uet.

(0) C"p1te.l. 0.... __... -.1111,. c.cmonn..t with th<l elirclOt Up ("'r
ptll\4)' prod1,1QUon) t»d tilt part ~ " .. t1lc..t COtt d • .."t. in U. 1" U.t
0ClUl11 bo l.ool"'\od t<> p~ pl'OduoUon, 'rbt van 1.......'. of fu.4 00"
wen Yal_ ., thel .. prlou in u.. ....ut t to the f....... In .....
p:t'Il ta """ t1.Ic =-t ..h ..",-, ""PHd ...........,U oo.pu:ted bJ' tilt

file olll,. leporte.nt l=ovatioll ",oepted by 10110 t ...d1 tiontJ r ........ in 0U1"

~l.. 1. ~ho ,eooptanee Of lmprovld aeedt (o.s.6) I"or planti"g. An in
.1snll"io~t ,,~bfIr 01" l"arJ01"U applied I".rtilieare to their rio.. I"e:rme.

Y Upl""" tio.. h _lnly grO>lll lLI I 10le 01'OJl in
tice 01" loll croppLns .ek•• tilt .atl..'ion of
taek thtJI lf lIIi.1c orow1ng hid beln lldopted.
in ..U CD), _Ie fa.....

.I.bfIokuta Cirole. Tho prao
00''''' and ""1lJ"ne ......uhr

Sole cropplnl .... praotlle4

Y PbUcwie« t.!lfIlI:I.J:i.try 01" J.&rlOllltllra llIIIi turat il<!eo""...,.. (II,A.lI,R.).
Nelltlll1TJ Stet.. , one ,.eu'tll ;:no l"alllt1e-bo= held equivalent to __\.hird.o
en hour. J. ..orld.... d.o.T 1.e equiYa1..., to 8 houre.



IIbaight li"" d.ll....ohUon ..thod. !l'be .........l d.pMoi.Uon r1&1l" ror
.......lo..nt ..... f'u:l'tber divtdod bJ' tile 11_1' o.r rare II1lWlJlri.et1 111
IIh10h ,be par'tilNlar iapte..,t ... -.4 in arder to 4erln ,be ••U.\;OO
or oapiW oor.8l>q>t10l1. 'rile -=-U"", or ,be e4juete4 '"'p.....l.&Uan Cia
Ul'M tor the ...00...1_ ale....te of tU.e4 ..... te P'" the AqU1re4 """Ual
OClnaIlqIUall ri&w'll ror J>II4d.y prodllOticm. (lla did IIOt 1nol114. ,he val.......
u"" or 1:l.d14i.l1p in oo~tnc the 4~reoi.U.... 11....... )

(4) JII:I.naae...nt, 10 .Uallpt ... _. t<, _no tble M&hl:r q...UU1i'n,
t&Ctar.

(a) O,l.tpotl 'rbe I'Nduot ot tbe traneto....'ion prGOIloa hich ......."..
UoMd. ....11111' la 1l&44J". !'he pro4»olt """" a .UIplo 1'..,.. nlllll4 at
tha _al Ill'Cl<hlaer pri... tar oe44;J' ""t an.r 'lla .bar<oe' paried. 1tl. 1969.
'rile price jua' atter he:rn"t ed 1n Ol't!er to .void U>e """"l1...u .....
or value tlI44ed. 4u.. to .."'~ -'>4 lated. tao"'". (In 1969. u.. "".hl
produoer prio. after he...,e.t.. enn"" 5 pen... par poll<ld. "eiFt ot P34d¥. ;

2. Souroev or d..-ta, 'rill r ..... "Ioem toohniqU odQpte4 ror ool1ooti.,.
tnra Uan 011 "Peol.1'1e4 .1__ or _tl Mtl. "tun18 ~ ill _Ie
ranoe d1etribate<t OWl' ttd l0:p0rknt padtl.J" vorlne it! tbe ~1IIte.

'!'be oooop11.UOII or tbe 1<.ftI ....,.,ra. 1",1' 'lobe lU'&lll:r 111U 1II ..."pollll..nta
.... oaatl.. peuible t"",,JIt. the~ or .p-.>lal1,. 'ra1Ile4 .tafr (inoilldinll'
20 fi.ld ...l.et""t. aa;1 I"" ."PC'rvlllOrJI ......01' Ib14 aaei.'t&>Ita), wile ....
lloreal1::r ._naion W'O::,uno 11l thd.. .,ari_ I_tiOllll. 'fhe field .ta.tr
"",e1.te<t tbe r ........ 10 Il&k" ....iri.. On the rOllotdna: 1'1011 r .... .....,,,rt!..o,
""",b, d&llT I ..baIir .,."lp1e. Tal...U .... , ""'P'lt IDI:I "" or rice boob. ~

.void ....... ry lapallll, • ri.U ....el.,""t vialte4 e.u.ch r...-r 0>:1"" or blo..

.. ....k \hr<rulfb<tut tbe 1'r04W>tlc.. period. 'fhe.peo.1al w_ or tiel4 atan

..... oo~..l"""",, to ""aeun and. ...""rtl. 1he ..e.."8'11 or the ric. r .....>'11
outpu1 r .... the .....h r,.....

3. S2"",I!n z , Qo the bMl. or "'pOMI !I and ...... d1..eouaeio......itl:> senior
ltt.coUft. ~ tbe lIut.ra Jl1pr1.a'. 1I1ni.'Z7 or AgriC\ll"'.. _ 1le.t1>ral
Ree01U'Oot., ... IdnUrl-<l thll lqKlM....t rioa iP'Owtn& or the 6ta\e.
,",HIl the ..1IJ1 .. .....,. ot ''''' .,ari.,... a&ri=1tura1 omee , ... obtained ..
oe..-. or &11 1968 ri"" ts.r..ra, bJ' Ioea'lon ln .clIeduIe4 anae (tnnlud
ino!: I?f:be. ~o. I,loebo He,... Oyo IIorllt, !kitl, Akoko and neGha (<Uri
.10ne~ UI 4001404 On ~ .ampl••l~e or 2.5 pi" o~n' ct our un!v.r04 .t_
t..r t.aldlllf .;,u;r .tatr p.oe1 tioo 11110 &oo""",,t. The clIoeen nabe.. _ t!I«I
prQpOrt10...."'lJ .n.....t.od to the VllriOWl d1rielo......her. rioo .... sro
ill. tt. S1&t.. 'oI1t1dn elOCh tUriei..... 1he: q'IIIOt.a _ allooate4 otl • p.
porilomtll bee1. to t"" rio. srowt"l: vtll"8'llll. n.e &OtllD1 choio. at ..~
ph 1•.-... , ... leN; in the h&.nd. ot the field .Wt ..Iro ...... roqr:qtod
to od,ot- ..1111n« rioor r......... wit.h otable nee t.rlll!."lI' bual........ 'MMt

!I 'l'be rwporta "6,.. prepllred b3' _ .enior .ueut1...... ot the lIelhm If1p....
t.'. 1l.J..II.R.



1e .... randoJll1Il04 .. far .... poa.ib1e in tlIe various looaUons.

Co 8 on method of 8 .,

rete. U.. enterprise oosts and retllrns for a singls orop in 'the fa.no i.e
unrealistio, aa it does note give an irldioatiOll of the inoolllll """,iUOll of the
whole farm. A ratio~ flU'1Dllr ia perhaps mo... interested in hie avsrall fa.no
inoo. posUioa rather than in the .nmaation of retunul of a single enter
pr18. in tlul fum.

5000OOly, the derived fil::encial position of the rice en'te.rpriae 18 rather
arbi trary .. e 8llbstantial volume of inputs tor prodllCticn ia not pai4 tor.
Ibr e:ul'llplll. -the ellU...ted oost 01' prc:duotion 18 deper:dant on the i""uted Vlll
nee at inputs not paid for like. tuti.l,. labour, ta.llli.ly owned. land, ato.

!l'hirdl,., the eupply of eo""' ot the tactors of prc:duoUon 18 rather insti
tutionally determined than by eecnomio factors. The posiUon h especially
10 in relJpeot 01' tamily labour and lam. 'l'he rather intlated tara labour
wages in Egbado and. Fgba d.iviBiona are largely due to the i.n8ti tv.Uonal re
atriotions on labour IIlObility in the oO\Ult..,.. At thia pbue ot Nipria'.
developllltlnt, various ethnic jp'OUPD have limtGd capa.oity tor aheorbi.n4r 'alien'
labour from other popll.1ous ethnio gN\lp8. IIan.Y youths are practically e_
oluded from operations in -the riQe industry bellaWle they "llIigxo.te" to IChools.

Desp1te -those tactors, there ill aUll a oatIa tor obtai.nins info....Uon
on "the economic faotor8 aftecting the rioe 1D1iustry. A good. i""reesion ot
lome i""orlaDt "oonome oiroUllllltanoeB of the industry oan BuggIlllt "beth"r thare
b w1"do.. in enoouraging .0arOB developlll8nt rellourcell tor up$Dd1ng and. IIIOCI.
ern.1zing the industry.

11. fID;tJLTS

Thtt findinp "hioh are presented. belo" aN bued. On the an&l)'818 ot data
:fro.. )2 tarms in Wasira1 llnd naro aren of Abeokuta Cirole of the Sta"te. We
oould not lleOUN eutfioient data tor other allllille t&rmll for oertain reasons
inclUlling the folloving llpeoial tactcrel Fi...t, the ol"dsrly collecticn cf i_
to:nmtion in rmny Bllllllle t&r!lll "as seriously disturbed by the 1969 politioal
upheavals in various parts of t1le Wtstem State. Many of the field etaff weN
obUsed- to IIlOVll out of their norel8J. ope:ra-Uonal are.. whih tehll di,turbanoee
laeteji. ADd leeond1y. 10... field ...ietante U "eN interrupted by other
speoial duti.. "hioh preventeed them from giving full attention to the rioe
aoonOlDio 6U:rVfl.Y in the StG.te.

11 Tbe field ...i,tente "sre drawn trom the Western Nigeria'8 Minietry 01'
AgricultUl'e end lIaturel Resources extension staff. Although they were
deploy..s On tMl economio fJ\U'V8y, they WeN atill oalleci upon to oa:r:r;y out
'p!IIB of their previoue erlension duties. SoIll8 "ere even transferred ."lQ'
troll their oripnal locations.
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~ (0). Co.... "" 0 ...." 01 pT?l!zoIM 11lo",..,n &, '''' 'Wl!
or '\>oob'1 lj1!'cl'

,- W..u411
(l~lnpl

._....to.- 18.1 H.6

16_. 1.ll'aoll17 ~.. .....-- "'.. l6'.0
I:o.b_' GIl _""Iaf

.opiOOl gj 16.3 n.2
--II -"'l -""

"'b:!9!tI. 5061.J .1&.6

1'1.>04 Oaa""
Dopnco1.U_ ... -'_, ,.,

'"'row 20... ~69.~ .aJ.~

b ..... )"1..14 iJl Ill. 116J n.
_· ...-tI 7301.6 lee.6
.....to.... (1....1_......~- ... .-, -"',._,) 165.1 ...,
tI __\ri.. la. tlIa DOl.... """ _ .. tile I ... 2a I .

W t'bo _tTl_ lo. n ... DOl_ U'O _ ...."" ..- lo. )0 I .

R! _ ..... or la."_' 01 8 po......(~ "07 _01 _) "-
_ lor .. oalcoL1..._

1/ 01110... 1..10,,," ' • .....,,110.... , .....0>._, ....
!I no. __ l101d I. Yal_ ., Sol p" .-ad ...Ip, <4 ,-;" 511 _

tile -..J p_ .ri.. I ... podd., ..t!t, _, l.a 1\1169.

"'" ..... , loll"'''' _. J>od4¥ ~r«I""I ... _ pO'On ...ltlo &. lIuW _
n on... .. _ .......... po..... l.2l llaroo (261 oUlllAp) 111I:loo. llIoo
tbo -," 0l00.I... (16, oI>.I\ll.qo). '"'" _",,"on ....1001'" 10.
""s.61/. , t)' ~ rioo ....__0001 10 bU. 1 (,).

!J 'I'Il1a 10 tbo 101> "'-""7 01 ri.. toIlIoIl tile .....Il••• 10 .u"ribo'~
to ,......,.. I. tile Stal••



16.1 1706
262.4 ....,
2Oj.4 161.0

16.) .,.,
-""" ..u..!
~2.) .....

M ,.)
~'.5 503.9

1161 ""136... n2.1

161.1 ....,

•

1'lbl 1 ('b). Co,tI and ntum- QT\ prah¥:>1n« 9.3.6. p!d!tr par IOn 1n
....... ot J.bIoku'lA Cirolll

_____________--,- -'{iD ,M1ll,)~_

W..i.!! n~

Variabl, _'\8;

,...
"-II) tUli17

'b) h1f'Ol4

tnkr'e'~ on op,,,,,UIII
",,1t.1 21

ou..... y
S\lb-tot&

P'1J:1cl _'\./I;

DlpnoLatiOJl on equil*'fl~

'1'ot.-1 (Xl,"
......rqoI ;rt-.ld 111 lbo

Croll' ....~uma !I
Net n",",- (lllol~n~

OIl. laDd, ..........t)

!I "he an~r1ea in ~hh oolurm &NI bued Oil tb4 ...,.,... tin' 21 rar-.
'!/ The ...tria. ter Daro t~ an wed c* the .."'~ tin' 1 .t~.

!I ~ tI sa.. ... tor b'bla 1 (I).

The doll1nan, ha. ot OOlt i.e that tor bbour ir>po.ta, whioh _\Illta tor
o.... r 86 per cent ot the tot.l _~ ot p1'Olboolq pMd7 in alu..r ....1111 or
narc. tha 1,..h..nk (tiud OOlt ale_n"') acocunt tor le.. than l.} par
Olot o.t tokl ool'a.

In !'abll 2, thl 1qlOrtalIci ot tbe _t ah_h il l.ndic..e.,.d b¥ the
(allmen") ,*:rpUon ot tha value ot sro" C\I~I>t. na dond..natina pDll1tloa
or 1,'boIu' lnpl>t 1n tha oo,t 1~n1otUNl h ,110 oonfir.ed,

'hi Md.al _t ot prootl'oiq • p01Llld ""llbt ~ pedoQ uonr tboa .....h
r..- h ).5 plnoa. (see 'fabla ) (,) tor the dhtribllUon ot oo,t, of
prodl>oinc .. pound watcht or paddy ....m, l"'Pla tVlllU'tl.



,

Other operating Dap.....,1e.Uon.... ......, .... c"ab on equlpllOnt To\al coete

NUlIIIl 53.7 '.0 ,., M 59.4

n.~ 48.' 1.' 1.' A., 53.3

hilt. 1 (.). Dia'\;r1buUOII of "o..t, or pr04uob"r ... "cund weil!M
or p:.iId,y ...,q .....18 f .......

ColII\ of produoing a pound
...ight of I"'d~ in penoe

~1UI1od.

(HwobeT or
farllllrB)

".,.

(Nwober of
tarr>llrll )

1.01 - 2.0 ) J ,
'.01 - ).0 , , 7

3.01 - 4.0 , , 11

4.01 - 5.0 1 , )

5.01. - 6.0 • 1 ,
" 10 )2

This mod&1 cOIIt at pl'O<1uoing padd,y in Abeokuta Circle WIder Upland con
ti'ticn. does not corq:a.... badly with B.tilllll'tK "alb of paddy j)roduotion In
HleO'ted IIlain rice growing are ..... or Nigeria. and oountri.. Uk, Siarro. lAo".....
the PhiUpp1rl'8 and. Paldlltan.. Vide Table) (b).

Ttl. =<lal COBt of prodllCing paddJ' in Ule are... studied was llO\ICh higher
than tbe "VEIra&" oo"t (of 1.9 pence per pound ...iabt of J>lldd,y) that waa
d.rind h-o.. tho> tm-.. 1....t Doet padci¥ pl'Od\108re in .lither W...illi or ll.....,.
A 00." tig>U'e of 6d per pound ",,1gbt or pIdllJ" hu beell quo\e4 by tohe II..... II.R••
A.\llloku1;a sour<::e in 196;.



Coet ot J*ld.y
p.r povp:l 1I.1pi;

T~ kiM ot rl.. B1 t_Uon CCnlntr: AIId ...- (ill p,nO!L-.

'96" ~ (rdlltod) llipria-.l.bDl<&llld 4.'
".... I:rr1p.tad. ..... 3.,

'964' ~ (nClOd pllia) ~nu.hi 4.'
'96' """'"' ..btokuw. '"''966' SvallCl (tl'llMPlantecl.) Sitrr& lAo~ '.0

S....., (broadout) " • ).1

""'- " • 5.'
, .....7"" 'mao'" (..... ) PhiUP1'W_,.H_ ,.,
196F I:rrt8l1t ecl. (IIi-a ) P&k1.tan-

COadll• .Jro.... T.'
-,---------------
!\oU~n1 X UlI1ted Stot.. ~Jl't, or .t&r1oW.1lu'tl and U3IoID, IIi... 1n

1I_,t Af'rioe. lI..hia.gton. 1968, pp. 136. 159.
:ax 'l:.v. ~\lH...,.., AIId n. &rlctr, rho S.III1~• .....,.,rkghop o~ thOl Economt

ot Rio' PtW.uotion, International RiOt R...&~h In.tittlh, llace_
be.. 1967, liP. 1-33.

xu H. An......u1. CO!lto Ilnd lletv.1f II. StUtl,y ot Irriedf'd lIint.!.. CroI!l.
Comll., ~.t.en 1968; 110 7 •

Tllbh 4 indicat•• thol .U.ot or .0&1. hotol" on tilt output, oo.h iLlIl'l
lI.t inoo... 1II000:rding to t&rtlI .iz. by dJ rt,rent artllUl.

TM data ~tl (.) dool"Ma1q _t:& ot procluoUon p... &ON with lJl
<1'-' in t&l'll .he, (b) P"''' <lut'put p ... .,,'" V&ri•• direotly with inorelUl
1~ tazw Ii.. to }.O 8erMi d!l81nhll1n« nltv.n:.ll .pp..... to I8t 1n att.e .. the
j.O BOre r ..... ' (0) net i_ i8 .. ridns l\l>Iotlon ot t8~ Ii...

The obe.rv-.l. 8V'8"as- 1Bllour input ~1rtd p... 80... to.. paMr pr04\lcrt<'Il
in Uthe.. ."..1_ (88 -n-"-;yII) 01" 11&1"0 l81~) 00-", vollllith tho
e, ...~ whioh t.... been lI\ICee-tecl ... the ideal 18bour requJ.reMnt to..

"¥ prodllCtlOIl peT &Ore in tho Circle by tbe lIlnt.t.,. ot I.qiatl.l. tW'B IllI4
It&tuu RMO'Il",", Ab8olN.t& .Wt. 11 Table 5 (.).bows th8 dhtributlor.
.v.~ 1.boIlr per &Cl"8 _. varioua ope....tio... 111 two ~.. 8tudJod.



T!bh 4. Or<Ju OUlp"~' co.y _ ".l lllCOOlO .I tl!lI toy tv- ti.. );r .I'!!

'ft,... 'ft"" '""".bo.. • ••ItI&" OIltp\lt "'tal .... t ~
Si.. P""P " Ih. ct ptr..... ptI""roo POI &CI'O

'"' (",...) ,- t ...... (...,""') (aMll1...,. }tabillt.... }(lIltlli_)...,,, Up to 1.00 U ." n.' 639,2 n.•
• 1.111~,00 1 .." 12).8 ~1.5 "..,
• 2.m-3,CO , ,",' ",.' 356.9 422.3

• 3.m-4.CO , 3075 1c.6,3 237,6 410. 1

n," Up tc 1.CO , ." ".7 ,.... "-,
• 1.111-.2.00 • ••U 131.9 ..., 251,0
,. 2.m_30CO , 2.13 86M 45301 4n.8
• 3.ca.... OO , ", 6a3.3 1911.1 485.2

'I'ho hbuur l'OqIIi.....cl tor I'a447 pr<>1""lloc '" l,," •.-. o~.... 11 __
pand. 'dtb U>II tltl>ootlCIl La nl...W poo4ot.7~ _ ot .n.ra, Pald,.
_ S1U1'f ~, T!bl. 5 (1I).

rebl, 5 (f). nht..U ...U"" ot ........,.. hbo1lr !"!qV;1rt4 tcr tiPl...,d pa<l~r

Prnl!!oU- "", t<!,.. 1~ Ab,olN'" CiI'9I.

w,bo"" nqldrod 1lI...,,,
(... c1o,rs) (I)

.l), I

'"'17,5

at.. ,)

'"'L'

Ltodpnptn.t:I01l

I'hAU",

Woadl",

1Io....... ti"l[

""""

l.Alloa:r rtIq"1rod 111
no"

(.... ~) (2)

2B.1

7.'
."
21.4

"
".,

1'<oIGO.O\<op .u
trt.".,.tt_ tcr
(1) ...... (a)

~.,•.,
18.4,..
•••

1(Xl,O



8,'1::11. atAOllEP/H
t'llg't Z"{

1962'"

1966'

1969,....
'96'"
Souroul

S\I&ql (~l'Ul8Plante4) lI1..ria~"keJtk1 82

Irrigated. -Btda 13

Upland ~beolN\a 84
Upland Siam. r.o... m
Irrip:ted (1D-8) puhta&-eo-ill~.... 69

x UIl.1Ud States Depa.r1.-.m1; ot Jv1ow:ture - USJ.ID, Ria. 1n We'"
Atl'1oa, ?p, oU. pp. 136, 159.

r.E H. AII.....w.. "P. ott. p. 130

S1.1. 11l11.loea ot produe1.1Y1V _Ttl d_dope4 tor land IUld labour 1n
tabl, 6. ~n Nltut- par -..-Iv 111 a1tb WaaUd (8.4 ah1lUIl,p) or llaro
(9.2 ahUUnp) b 0Clq>aT'ad with tloB IIlDdal te ot 5 ahUli~, the
."tOO-a.. UlOIlI the rio-. ta~n1 tor upand1ng paddJ" prod.uoUon Dan be unIl._
.tool.

1. Ql.tpl~ pn ao", (ah11114&-)

2. Labour i,a;pu~ per &eN (~)

). eutput per -.n-dV (abilU.)

135..
8.4

n~

745
81,.,

lD 1oIaa1ai and naro a:rl.. ot We.tern Nl ..r1.a, the rawlta ot tha _b
and ....'tlIrna anal~h Apport the lvPoth.a1a tbat uphnd padd,;J production ia
profitable UDdar the trad1Ucmal ••11 tarMr oond1U~. <m aeoDWlt rd the
tDlI1..ting position DC' labollr in the ooat a~ru.otUl"lt the pattern ot lq.utiq
labour values hluI ....01:1 intluonoe Oil the deoia10n on protUab1UV.

It 1& pertinent to obaerve that tIM _ill 1nnovaUon b.J tIM _jorit,. ot
t.hI """:re 1.tl. the .....-ph is the acoap~_ ot i~rcrnd eeed, tor pladiJlt:
(28 cu.t ot 32 IN/l:JIle t~ra ill WlLlIlml. and l1uo plan.W 0.5.6. pad4 tn.taad



a:~If. 14;J.J'lhD{14
hllW :-p.

cd 11M lc~ plalltillC _t.rial). OnlT 0"" ot 32 tU'lllM'e applied t.rtiU.."
\0 hll 1-'!d. '!'he adoptioll ot • .incl. imIonUozt ocnt.....t. nth tIM pa.ok
.. ot t'l<lhrlolOD ..hioh~ prot...10llal l.f1'1oultural 10lentllt. 1n Bipn..
1II.1It 011 _ iJopor'\all.t tor 1"1ll"OT1nc .N101l!lO:J' ill the pf'Oduoti"", ot padd,y.

DI.plt.e the ObalrvaUon that paM.y production 11 prot1'tab1l ill the ........
• 'l:Il11ll11, thl" 1. IVidllnc. to ~t that the" 11 I'OOIII tor 1"",f'O'rillC attl.
cionlV' 1.11 '\hi lIldll.tr.r. Pint, tbe........ lod10.'1ou 'tit t~f'fI 0Ul upa
nona. llloNl,ul", rot\l1'llll to 00111 if' 111d.idol.ual hr'l' .rrtl:CC oa.Il bo C:qJ&ll~I<l

to th,..1 .0,..•• (In 1969, OYlr 50 p.r Oillt ot Ul. 1'1011 tuuu... 110 OW' _h
bid Iu. or h •• tIwl 0Il1 1.Of1l.) JIIlt thll,.. ia MM to u.v..tipta the I[lllM

raJ. J'll10ll:rc.. ' Iveil.b1Ut)" -'!d u... podUon tor the ..hoh tllM. betore pos
111bll pi... tt- inoNl..1lI& ... tuma to .01.1. 1n tbI 1'1011 Utlll'rUll 0Ul be
.:r;plo1W<l. BIooIl4l;r, thI tlcllDolOO' 1IIbp"'l tor JlI4d.7 pl"O'hot1OZ1 11 ...-l1¥
not f'I'uotit1td. ...ith OIplt:al. Ito... 1JljootiOl'l ot oapital i.np\It ( ..p.aiall,. 14
till to... 01 tilt"'" .ll.ta) OlD 1",,1"OVI till pl'04\lOttrit)' ot Illbow-. 'l'h1rdl.J',
th .v""«I _t ot pl"Od.\IC1nc~ b l.tiveI)' hip II ,Ihd ..lib co.ta or
prodlMltiOll ot tIM ..1:1 h ..t-oollt procNo (1n nlU'O a>ld 1t1.11-1) aDd .U1c1et
noe pf'Od1l01n,- OOUl:ltrt.. tiki Phil1pp1Jll.., PloJd,.tuI, .'\.c. ",. oonlll...1"", 11
that t ..... 11 roOI tor Itlf'I ett10111lCl;T 111 .-obil1l1ti.... aDd allooa."_ 01 :r
1011I'OI. tor pad4;r prodIlO'tion. 'IbI ka)' t.o'\of1l to be tak.. into _t ill
l'I41lo1nc OOlIte, lllOllld1 thl tllllowUlcl Kllption ot tur1.hlr alltlellta ot 1_
pf'OV'ld. t.ollDll1oD aD1 OrpnisatiOll, ltb10h rill _bl. eva.11.1lJ.e rq~. 1;.0

be blt1er OIllbined. tor~ prodllOticm.

'!'he taot thl1 pKq prod"OtiCII h protitabl. 11, how9o<er, IIOt tile GIll)'
11l!'0,,-Uoll I'IqIliNd tor thl llevelop_t ot • I"Ot1 IN"II plan. Other t..-.l.1lI
.nurprll" MVII to bI aiodlar1¥ .tud.11<1 blto" int~UOlll. OlD be oOlleo'kd
to tao1111&t.....t10ft1l Uoiaion .toou.1 1be 1_1 and. pd-w ot tazw1»c that
rill opUIli•• the tar-r'. '110_. Da4\ooU...,lT, 1_ W••1 ipriUl poU\Q'""
melee... "ltd. to be oauUODI 011 thl lJ<1;...t to ..Mob 1h1;r .U..l.te rice prodll
_ ... to t ......ter _ ... ot thalr .oar'OI Ne<l'\l.f'OeI to thl ~tr::r, ""til _re
11 If-.. .boat rioe IIltell'rlH "1.1.1.... to oUtll' tuw. ..1:IIl'MI•• , 111 tllll
riot If'OW1.nfl: I.f1l&I ot the Weeta... Stet••
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f"'" AY'fCTS Of IMtAL fltPlOYiI.[HT If4 A.A8 REPU8LIC OJ" EGYPT
AGftICUlTURE UMDfR PREVAILIHCi ""RMIHG C~DITIOMS

.,. .&. .... mto"b&r7, ...... OoIIe11 ulJ.
•• T. a.bull,y

• ~.tto of laboll.Z' (Oro8 dlrtere in ~ lIOoh\)" tr_ 11.. to u_
.,;cordille to aoclal, .oono.1o aDd. political olroWlllt..no... U h prllott~

al17 iapo•• lbla to •• ti.. t, • conatant rat10 or l.bour toroe witb r ••p.at
to tbe whole po-pu.1atloll. 'I'lle rat10 of bll..n r ••ouro.. to cUiar u\w'al
H'OUl'C" le Ul indicator 1.0 1h, 8CCll1Oll1a padUa", tor a partiOlllar
oounU7. '!'be podtiOll of • d''nlopd. eooaoll1 tor 8 0_'1'7 can be
r.al1.tHl ..hOI the raUo of ....1Ur&l ,...ourc.. to h:aa&Il ,...~•• t. hipI'•

• availabl, l.bow- !Or<l8 1e lUI ••U.', tor the ."l7 of t.II.h rawl'O"
1IIa :r-.quh·_'. or tallow- torce h an .. \1..... tor til, 4_4 alda or
1h1. r~.. 'ftM b&ll'Qoa Mt_ the d_d and ..,p1)' tor 1,boIu
force IDd..1oU.. tlla ecoaOll1o padtiOll or n .• oou.atJ7.

'!he OU'"",' ''''dJ' ai_ a' tt••••tt_u_ o( auioul'lQr.-l tabou.r t~
...4 t'\lr-.l 1I""p}O,...,' u.nhl' Icr,U.., tu-i ... _.uUoa••

~••~ail.bl. ~ioultur.l labour tOl'ca 1e ••,t.. ted .t .bout
•• 4 ~111OD' 1B 1960 r.pra.ant1ng .bout 5~ ot tbo tot.) 1.bou~ roro.
111 d1 ~OIl_lo .oU'riU••• 111 1966 til••,rloultura) labou.. rOl'DI. ....
..\i_ted .t .bout 4.2 .1111011' rap,r-••entUlC .bout 5» or tbtl tot&! labour
roro- in .11 -.roII1o .cU..tU... TIl. utio clM.r....ed 'ltr about 6f. ill 19611
... _ .....ed. dtb 1%0 (bUa J). i!l>ob dao.....a __ di:I. to tlaa trial
cl...d.o~' ..bJob t.oolt pl.o. 111 EcJ1It <lur1AC tut parioot, IUD&" 1.11
• abil't tr- til.• avtouitara.l to the 1Aclo:a\rl.1 • ..,tor. ft b... or
_1........ti.tacl at about 955 lI11lton _ vl:Lile tba ta.lea.va
.. tb.tad. .t .\oolt 248.4 \!ulIu __, 1••• 124.2 ttloulMDcl -V
('hIbl' 2). 'rei ••U_ta ....11.\.1 loultuJ'l.1 labour toroa 1D all _t.d
~ClUt tba ,.ear U1a "be,.. ot 6 to la•• tban 12 ,....... _t be lDcllMl.ad
.inca tha,. pa.. tOts'ooaa acrtoultu.r&1 JO.....lIob .. cra-a CIlUlnC. _m,.t
eo"... 1••1' wo" OOI1t ....l. 'ftII. nuaba.. or be7' ot IS to 1••• t .... u' ::r-no
... MU_t t .bout 304.11 U.........cl "1>0,.., 1••• 15:1'.4 tbool.an" a... 1.1""
'b. acbool boo,. t b. boluded. in .u_......on .inc. tb&)' .ra iI'l au_r
-.o.U_ and oan U.bl. to .......11: on tb. r • ..-. On tb. ooat... .....,. tl\4lo7
"ould be aIoludad in ..lnt.......oa alllO, til&)' ...... ut.ndin••cboel••. .,. .,. '.'i..ted .t 4111 thouI.lllell;. i ••• 246 tbou,lllel 1laIl. Tb....all.bl.
acrl01.11tll.ral labour roro. 1n Janua.....,. '.loN• .....,. JlI..l'cb, .lp,r-il • ...,. Octota~,
10.......... ancl ,...bu- 11 .Ul_ta4.t ).1I}2 1I1111on..... Vb........ ill Jll.Il••
Jtll7. Autun aact Sap...." .. , it 1. MU_ted .t .bout ).~ ailUOQ _
tor-bl. 2). 'I'll••yUl.bla nnftbw or 1.bovra..ra 1a riJthr ~ _. I' ao.ual
to 22 ancl &\1.66 11111100 .... ...,. par _tb ,.p...ti..-.J.::rY:

lork ot til' 1'--.1. or • 'OJ aqual. t II.&Il .s..,. Wld.r J:srpU... rAnd...
ooDcl1Uoo••

7b. D\lab., or worlr.1n« d.A:J. par an.n'" .....bout 270 d.,.••



E/c..14/.OREB!14
P.p )0

Ta~l. 1. • ....n ..bl.. icu!t....al l.bou.. fol'(l. in aill1cn aan •
bz Jlu.be.. lIlId perc.nt!!'! 1.. 19 0 lIlId 19 •

1960 1968
an

Jo. ~ '0. ~

• Y&il.bl. ~cul~
labou.. forc. 4.406 " 4.202 "'lot.&l labcKu' foro. 1n
all ._ton of
eoCrl01Q' 7.607 100 7·944 100

Sourc., Babub¥. I.T. I Aft 1./lal.:rUo&! uud,y ot a&l'louUu.rd ....curo••
allocaUOl:l 1 b R.publl0 of Es1pt, Pb.D. Th••i., "acultyof
....loultur., Uni r.lty of Ain Sh.... , Ca:lZ'o, 1912, p,54.

•
•



•

'l"a'ble 2.

E/ClI.14/AaRBB/14
..... n

Avail.ble ~lcultur'l 1.bo~ rorc.. in Arab Republic or
Emt in 19 •

.",,,"
If\I..-b.... ot _ ~....l
to vo.....

Boy" or 6 to Ue'
t!>an 12

Il'ueber of .1.. ~...l
to bo,.. ot 6 to 101...
trnm 12

Boy_ or 12 to 1•••
th...., 14

lIlIebo.. ot .-J equal
to boy. ot 12 to
1.... than lA

'1otal ,

J.....ll.bh
Acrrlcul 'ural
I..'boIlr Poroe

3954400
248400

491000

245500

Avall ..bh
Auiou.l, ....al
I.bou.r I'ona
l.n riGhr

3954400

{-)246000

)832000

AVIli1abh
Agriou.l tunl
LtIbour raro.
UI a,,_r

3954400

124200

152.400

(_)246000

~rk (1). Bo,., of 6 1••• thaa 12 erl not inoluded in the eurve,. ot
avloultural l,bo..,.. torc.. Th.,. "do.! 1n ',,_or
b-oa"•• tbe,. are 1ft ...._ ... vac.U .

i.bully, )/.1'. o.P. CI'l'. p.51



Labour qui..-..,u 1n .....:oul tunl iDalud. Ib-r-...'n o.IetP>.. I....
~ia. l.bou aquireaeal. fa.. c""p and It~•• toak producticn ...4 fo..
O&pil.l ..l"I.n&4O&.

ft. n.M of ~adou. orap&. fo .. api""llu.... l labow' fn...,. 41th....
fro- on. orop 1o anol~"" .COO ..4Inl Ie tb. du~.tion lb. c"op .\&yo on I~.

land and 1o tb.....d""••grloullural o~".lien. raqutr.d durln8 il. Jlf.
Ii... Cetton and .u.... oan 00".14....4 tlla lao fl.ld e..Opa 1hal ".ad
tb. ~lpft&t l'&Clul..-ta of aarl ltunl la""".. fo""••• oe.~ rilb
otb... fl.14 oro,.. !b&1 ....&4 .baMi 14. 11 ..... ~. pa.. r"" ....~aollY.l7.
!b. 1...1 ..rqui ..amant. of a«rloull~l 1.boM.. fe ..o. v......llmated .1
.bou, 9. ~ ..... dq quirad b7 tnpo......r elo.....r. TIl. l.bour raquiNo....,:c..
for Ol~... o..op&. ind'''at.d iD (~bl. 3). If lb••• n•.aa ..,ltlpllad
Itr lb. c"ol'pad ""Itl....tad l>7 d.lfra..... ' oz<>pa ""rins lila pViOl! und....
....iDa lion 'b aull would .. th. tot.l l ..~r :'&qU........ I. fo.. ez<>p
produottcn.

_pt Ib, ~lS&tabla c""I", ~... w•• aDd el~ _1' ..".Iabla
oropa .oc tb. blp..t ..a.aa of l.bou.. fo"" ooaparad ... t~ alb...
~.I'O'Ialth pa, 1... 18. 80 .... ~. pa oU....lr (Tablo )).
Sb~r and Jill pot.to...... oon.14...&4 lb. ~.g.t.bt•• vhic~ ...a4 the
alnl.um ...qul .......t. of l.bour roro. i ••• J9 man 4ara annu.llr. Aa
...prda o..char<! 0""1'" oU...... , ~., ~paa, b_.. " ••d 102, 144.96
and 165.5 ..... ~............11,. r •• , 't1~.l;r. !'II.....ro1l&rd crop. 00....1'

.'bout 90:' of lila t"tal ""HI. .... t.d of U'<lur<! "...,pot in. ElYpt.

TIl. lotal nw=.... of li••• took in ~t 1...ttaatad .t .bout
8.87 .IlUo" ...I_la. C.,.... and \luNdo.. totalling .bout 4.1 ai1110n.
rapraa."t ..bout 4~ of tb. tOt.l n""bar of 11 Wck. Olh... .,..t.«o"I.••
of 11v,.Inok••uoh aa .h••,. goat.. , donk.,.•• bo ..,1•• and oa-ala
Iot.llln, 4.1 .1111nn apr"."1 .bout 54" of ~I:.. Iot.a.l Ih•• took 1lI J!sTP~
(Tabla ~). w.bocu' "i......"ta fo .. 00.. and buffalo.. ~ ..11..t"" at
.1Inul 219 ...4 268 tho......," ~. r"uolh..11 oa Ih. be... indio"'''''
La ,.bl. 4. Th••• ~u1 t pr•••"t ..bout 15j of th. tot .. l labour
nuda ro .. lIV9&tnok pr04l1ol1o". Labou........uu.....'" fo.. oUt.,. oatogorl••
of 1i,.•• took ... , ....."t .boul ~ ot tba tot..l l ..l>aur " ••da. 7I:.e t"t.l
la~ Z'&~l1iraae"I' for 11~e.took aaounl 10 6,. thou,and ..n dar.. !he,.
.......1 .bollt ITl allUon ..... da,y..........11,. or ..lIo\ll 15 ailHo" ..... dar ..
ItOnlblr.



't'abl 3. Staadard~'t':""§:~<'>:~~1throu !!out the
• tor oro f'Oduodon

Crop

-..
Barle7..~.
Soft. bMJl,a

,''x
Per.anant 010.'1'

Ttlaporaz')' olo...r

lo1.atar on10l'1

OtIIar 'dnu~ oro~

Cotton

Su,lIIlIar rl0'

Sull/llar ..he

SUllllltll' aor8hulll

Supr 0&11'

s.••••
hanl.lu

1f111 1'10&

11111 ..h,

JUi ao.rpull

Via,ar 1.0..1.0.&

"..n,
22••

17.5

'0.'".,•. ,
44.0

16.0

74.5
67.0
:)7,0

)1. :5
nO
32.0

51.0

44.1
37.0
32.2

n5

C~p

lIinter "Quub
Winter o.b~,.

0&1'110

Other winur ..,.

~_.r to..to••

~r 1Q,ll&ab.

Su_r '86plant

Su.er aqua.h

V,terrE.l1m ",t

~r potato..

O\ba.. au.al' ns,

Ji11 to_tCNIa

11I111 aqua.b

11'111 o.b~

11111 potato"

Citl'ua
lIango_

Grape.

Blman."

Labour
MoqUiN.... '.

11.0
49.0,0..
39.0

79.5
15.0
'),.
15.0
42.'

39.0

•,..,
15· •
49.0

39.0
102.0

144.0,...
165.'

l!Iour,al Ieoorda or Departllent ot Agricultural lAlonolllloa and. StatbUoa,
.int-try of Ap'lcultu..ra, Giza, "ab Republio or Egypt.
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1'Il" ""tt_Uon or ...,rd ".p10)'_t ,",u.t inolud. t.bour rloquir6ll.,t"
rOr .grloultural 0.pih1 aaillt.,anC4, ....,b ". ""..n ... pu1'oftu.- ~c!a1a.

and • ...ullg, It I. nU_h4 tb.U on" auldnlec1. f6ClJlan noede aboul .52
UlIo dqa ...nt!>lr. 'ft." agrlcuHur-! ....... Ul IIQpt tol&111IlS 5.8)
1I.I111on fecl.d&n. in 1971 n_41 "boul 1.01 lI.I11iou eM daJ''' .onlhl;r, 1•••
tbe _Ill l.bou... r""l"ir"...nu for "6I'lculWrd capl1al _lnhn""... ..,.•
.. ti_led. at .bou.t 36.16 ..1111on awl daye.

,..bh 4. St""derd. .bo"r r ul..-nt. to O.r" r
40101.nal1t £tqyU... r ..",oJ'" 0....41tio"••

Li...toolt 0.1"11'''7 ••• of l-bo"...r. ... ., ""1-.].,, 0.....4., ~. 1"bou.Mlr

<OM> > ,
&fre10" " ... > >0

,
"

, > l' (for lllill<1"8
onlT)

<>". big o.lr 1 >0..." e,,1r > "Ror." •• 00" > J..4
1loIIh1 > "91>..p "",<I lfOau > • 1 boy >00
1'0111tq > 300-'00

J! j 00'" lIIi1lt.... lI';Il'Q b&1r ..... da;r.

:!.ou...,,,, £1thOlllbar;r. A.!•• Prinoipl.. of' 1'.rIII """",.....t. El-St..acla Fr....
CairO. 1961. p.268.
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• La , ror poIl11"'l' pr9d.u.oU"", I. "". _pol'" .1........1.................

• ot ...lhbl••



TlIt total requirement. of a¢oul tur&1 labour forc. d.iffer _thlT
aocordi... to th. 4itt.r....Uatioll ot tt,. n..4e tor th. prod."OUOD of
O~~ ..,d a .....took ....d. oapital .dnhnano. (Tabl.. 6 and. 7). J.cr1oul\ural
requir.ullt. of labour foroe ........ tl_1.K .1. a~cut so. 2 and 35.4 .Ullo"
aan daTa in Jla¥ &lid Daoub.r eoor1.lla th......i ... and. a1nlau. ne..u thJ"OU,p_
o..t 1.h. T.ar reap~ti....IT. '!b. " • ..u tor the "th.r aontha ttlrouPOU\ ttol
,.ear tluotu.ie betv.an th••• two fillUr •••

In Ti.v of th. d.v.los-ent of t.ol!noloCl' vhioh took plao. in
autOl.lltlU'e, l.bour requir••nt. abould be r...-ie"el. in Egypt1an Agrioultur.
flO 1.ha1. rural ••plo)'lllln\ oan be .""..r.telT o.lculahd.. T.bl. 7 ind10at••
tha1. total labour reql1inlMmu for a/V10ultural produotion ara ..1.1..t.d
at abo.. t 656 aillion UII daTa anrw.all,. vb.1le the .....n.bl. labour foro.
1a ..1.1_t.d .1. about 1000 a11Ucm u.a daTa ....nuall~ and oon.equ.ntl,.
11. 1. Uka1,. to tind ou~ :nIra! ..n..ploy....t in aarioultural prod..otion in
the fo ... of' di't;U1.ad &lid ••••on.l un"pl07.lnt.

Di.,..1•• o.m••plo:r-nt i. 14..1.1fiad ... Uro _rlf1nal produnt for
tto. labourer. It oan b. oaloulated a. tb. 4iff.rano. b.tv••n the ....a1labl.
labour tOro. and tto. opU_ r-equir...ntl of the hbour foro. in &II)" .,onth
1.hroupou1. the ,..ar. It i. b.r.. ca10ulated in two perioda ..._r and.
v1l1ier. Th. tor..r 1a snat.r than tb. l.tter beolll1ee .....U.bl. labour
foroe in el1_r QOMd. that in "lnter .ine. ebUdrM are out of lebool.
and aocerdillslT are anilablt to work on tb. tam,

Table ,. Labour r l1ir..... t. for ero
per ao:lntll. 19 i 1

January
h~n1&r:J'......
April

'",~.
'''''AuIlU· t
S.pt.abar
OOto~ar

Io.....b.r
lloc••ber

T01.al

rod..o1.1on in • 1 ien un d e

La~our requir...nt. iII
.1111on IMU'l dye

'5. )
2~)

l7. )
5~1

'''.4
44.1
.~)

)).0
)2.2
49.0
27-'
17. ,

445.8

Souro•• Habe.ab;r, _.1'.• op.cit., P. 196

Plean. refer to p.2 (66.22 Ilillion &lUI day. &re .....U.bl• .:lnthl,.
In win1.er (8 IIOn1.II.) ....4 89.66 .11Uon .... daTa ar. uaila~1a

aon1.h}T in eu_r ( ••""the).
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"'-bh 1. ,

..... 1'01.11.1 labour Sea._a!
~l.llre...,t. un...plo,.....t

J ....II • .,. 43.11 )1.05
",.\lrua":r 41. 06 39·10

"~b 55·06 U.IO
April 67.86 12. 30

''7 '30.16

Jlolne 62.46 11.10

JU11' .• 0) 19.90
Al.l8\ut 47.19 32.11

Sapt&lIbar 49.96 30.20

OOto~n 66.16 13.40

NO".lIbar 45·44 )4.72

DeOUlbar 35.37 44.19

Too" '56.20 306.6J

Source. 0,101.11.1.,4 froll'
Tabl.. 1, 3, :5 I.ml 6.

01,,.,.lIIa4 w...ploT"'ent 1_ ••U_ted ..1. 6.06 .1111011 .... daTa Mntl>1J'
tkrougbout the .antha ot w1nt... , 0...11' Ootober, .oYe.b.... D.o••~.. ,
Janual7. ,..bNU7, March, April ..,d Ma,y. Thh eq: ....h to .bo\It 270 thola
and .-I ..apnu.. 'Ung .~ut ~ ot 1.0",1 a ...allabh &gJ'lCI.lUliral labour toro.
du.rin. the•• ..,nt.b... l.n B.._O' _ntha, n••el:r Juna, JuIT. AI.'8\I&1. and
Sotptad>a.. the d.1a... had une.plOJll6nt fa ••U_tact at 9.5 .11110,11 -.r:: 4a¥a
IIOntb!J'. Tbh ~ua.l. to aballt 422 thou.and _ ..apr•••ntinC a\ou' 10.""
01 &..-ailabla ap'lcultu.ral labour toro. ('!'abl. 8~. 'l'b18 .xo••• of 41.",,18.:1.
W111.ploTllent in .u_r b duo to tb. Ilu.b.r or .0lioOl oliHuen IIlio are
...n.bl. to lfOrlc: on tb. r.MI in eu_.r ••0.Uon.

11. .bould blI HIIt!on.d that 418gui..4 un••pIO)"1ll11nt ba. no .eeRt on
.p'ioul\ural prodUCUOIl it .uoh a proportion 18 oolud.d tro. tile la)OIlr
toro.. !be obl'iou. ooroU.ry 18 that anT d.or.... in tb. 0:..00" of
.srloultur.l 1.bOllr toro. would lI.lp illor•••• labour produotl.itT.



Seasonal une.plo~t 1. defined •• the ditteranoe between the
opU..... rtlQ\lh,_ta ot labol&r toro. and the rtlqUinlDente of tbe other
~nth. throusbout the 7aaT. It ...-eh•• ita .a%imua in Dec••be.. vh.xa
1 t h •• U ..," at about 44.79 -.1111_ aan days a. againat 12.) ..11110n
aaa ~. in the .anth or April whioh ia the alntau• .aoth throusbout th.
,.0... ('f'able 1). Tbe total ....onal WleaploJ'lIIent in aU ItOntu or tbe
y_ar UOOWlt. \0 about 306.6 .U11on IIIUl day. "V.....nUn5 ~ of total
.......n.bIt ac;ricultural. labour toro.. )'18"1'11 (1) indicat......onal
un~lIplo7".nt whloh 1& lillli te<l. h7 tbe area apottld 1D tbe tlCW'••

TaU_ 8. Dill bed un•• 10 en' in dllion Il&JI

hi lIumlMr and rlnter Arab R. bIle of

_.,
Vioter

,.,
6.06

M1111011

•••
'0.1

'.0
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(,)

'i'll' .iII r .....lu U.olo.lId froa \h. OUl'l'lIIlt .w.d,y can b. 'U~hR
a. 1'0110... _

(1) SUpply 01' nll'al ••ploYMllt 111 Egpt 1...ch ez"&&ur \b.uI d_d.

(2) ql'icllitural prodllotion i. obaNohrilH with ....onal Wl_

Hplolllllll, "hloh h ..U.tu. at )06.' all11o" &.all da.y.
r.pl""nt~8 a~o ~ ~ of "y.ll.bl••".10111t ... ,.,,1 labour t"ro.
Wid EQpUan r 1Jl6 oondl tiClrl.. 'nUll aul_ labCllU' fore.
1'01' f op....Uon. ra.ohU i ,. p'u hI JIaJr ....d 1 U 'hap in
D'o'II~"I'.

(3) D1aSUbtd rural ...n.allloy..nt In !cpt 11 .ni.ted at abo<U
270 tho.......d -.II day. In winter, d 422 \bo\.l.....,d ..., 4aya
1J1 auamn, rtpr_llIlUllC lbout 9.01' 10.~ 01' total Iq,UI~lt

Igriollltllni labour 1'Orol in rinur tIld .......1' re'll.oU"dy.

(4) Th., llUO...t~ 01' dhSUh'''' 1Ul,.plo,.ell' oan 1;e tJ[ol ...d'd
wi tllout any tf1'fIOt on Igrioul ' ...ral produotion. Tb" """1'''
it hut oollc,ml..a.& ....OIlal ll.llHploYHn\.

LaboW' requirttl..nt. tor ozoop producUon art ..U .. t ... at
445.8 mUICll un dq....pr."ntinc .bout 67.~ ou' tho..
for live.tock production and clpi\al allinttntllot '1" ..H .. t,d
at 177 arid ).6 aill!on &lin da1't r.pr,cOollt1nc a~out 27.~ and
" 01' total. rural I ..plo,...\ r"p'oH".ly.

(6) An 'COW'I" .talldt.rdt of labour ~ui""""u tor "ariou'
-.p-iouHural acH"lU.. lI.ed to h. ~ill"..Upted partiioularly
ill ,h. ligbt 01' Ill.. tlChnology.



Flew. U/AOlEB/14Pa,_ 41

YIE-Wi AHO NOrES
REVIEW OF ECA/fAD JOINT AGRICULTURf OIVI$1OH STUDY,

"PROSPECTS FOR PRODUCTION.IU.RKETIHG AND TRADE
IN LIVESTOCK AND LIVESTOCK PRODUCTS

IN eASTER" AFRICA TO 198$", VOL. I & II S,
OCTOBER 1972

?hi, .t~dy va. tb' p~oduot or • 00-0941'1,1•••rtort batw.-n tb,
UnItt(\. Sta'" 4M07 tor InttrnaUon.al O'...lo~u (USllD) IUld the Y;A/P¥>
lou.t 'grloultl,iu Dhhl.... ..,4 ... dad&l'ed &t'O",n6. 1.10, 1.nt....- ..b-....c1011-.,l
oonc.~t. 1'b' bado p...IIl1 •• ot tb.' WJA/PjO ....b-raponal tralle .p......-olo 1_
that aerWn lIlountd•• , in tllh oat. "'urn Afrioan oOWltrha, -.;r ha_
••"rplu_ of antMl proDon QU, other oountrila 111 the wb-...g1D11 ~
bay•••llorU.~. Thua, th' proa.)\le-t ot oO-OP"r,'101l and trade oow.d
......It h tba a"rp].lla ooWlui.. prodd.ill& It••nook and lb..took prod"ota
to tb. d,flolt oountrl •• In tba ~b-r'cioll. In tbia conneotion It ahou14
ba ••phaall" lbat the , .... "aurpl..I" Ie 1I0t u.ad to d&llot.a tbe IUC". or
40....&Uo ."PPlJ' 0....1' and .bo.... the quantit.r n.o••,,"&1'7 to ...thf7 adequ.t.
autrition..l rlquireoant•• but r.th.r the .urplu. 0....1' .ff.otiTe d.-.ndl.

111 the 0.... of beef, Ea.t.... 'frlo. produotion &lid plr oapi \lI.lOllft• ..-p
tion .~ hlah 1'.1.1.1 .... to th.t in th. oth.r ."b-r.8Son. and for Arrica ..
1 ..11011. t ..tem Afric. be.1 oon..u.pUOII (per capita) uceida th. JJ'rto-n
ITI:r'*P h.r .bout 65 per Olrlt. B...f oon.....pUon per penon 11 lOr. t~
tvo and .. half U ... tltat ill Centrt.l and w... t UnCI. &... 1..1'11 Uric~
bat .bout • hilt 01 tb. ODntin.l1t'. oattl. popul.tion and ..hout • quart.r
of 1.1:11 huaan popul.tion, .0 it 1& onl,. natur.l thlt b••f con....pUon would
b. hlell. But at the .aa. ti••• De't.rn Atrio. baa beln .xporting eignit1o
ant quantiti•• or h.el, and .c.t ot th••• upert. go out.1d. th••antinaat.
EuUm Afr10a uport. b••f to Europ. 'O'htl. 11..1. UriCI lIporta b...f froa
Eure,.. 1n t .. r.. of AtrtcUI wdran. ....n the n.c•••...,. IODnOlO1o and
pcltt10al Idju.tmlnt., • roal of u.Ine conttnlrltal euppli•• to ••ti.t)
oontinental d.-.nd would .e•• approprl.t.. Tb.. proj.oted Trana-irri~
Bip..,. dU. ot oour... pla)' a.. lIportant oo.-mlc.t1.... roh in .chh...b1g
euch obj.oti ......

ho.pt fez' trIll.. IIQI1B tb. tb.... :Eo.. t .tr10&ll Co.-mity 0...... 1.1'100••
olftotal tr&d. &mOna til. oountrl .. in 1.11••"b-region 1. n.gll81bl .. in
1...... of 1.11. tot.l. Xc.t or the t.otOri r ..pcn&ibl .. for th.. low 1....11
of i"'r.-...b-racion.l trade in ••ena. ralat. to th. und.rd.....loped n.t~ro

of tb. oountrl... Th. Ixpanlion of 1ntr._...b-regional trade requlrl.
oono"rrlnt .trAtlSY for co_oplrAtion in g.n..r.l o...erall .conoado de....lop
••Ilt.

Coph_ ."aihble On nqu.&t.

'!'he lou.rtellll oOWltrifle are Burundi, handa, Etbloph, K.l\Ja,
MadAgaeoer. Kale.1, ~rltiu., So...11a, Tanzania, UgAnd... Z._bl.,
Bot••an., LI.otlio. and Sw.zlland.
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In general, th.. tranllport and oOllllllunioat1cnl linkll within the lub
region are wnol1¥ inadequata. Th. tranllport and oOlllllWltoatione "7I1tel...
within tb. YariOUII countriee are .t a lOW .t&811 ot d.v.lopment, and all
a general rula thll tranllport network ha. bean tr&d.itionally orilllltd.
toward uteroal (OVerlleall) ma:rkete. Not onl)' are the tranllpcrt tacHitiell
in.,tequat.. f'ro. th.. Iltruotural and fUnctional point at rie", but the greet
dietancell ....d high ooU. p.. r u, inhibit lIub-regional trade.

Wi th rupeot to tarif'tII, va:riou.e pr.t.ranH&). arrangellllnt. ottlll:l
Il ..rv. to dt.criminat.. apinet other oountri'll in the eUb-region, ..a 1n
the olle.. ot th.. mol''' f'lIvourabl. rat.1I givan by 1I0me countr1ea to the
United Kingdom llZld oth.r ."tropolitan Countr!ell, of'ton in return f'or
reciproclIl tr....tm.nt. Those oOUlltrie. that IIrll ".eoai.tlld with the'
1'llropll"" Ellenc.ie Co_nity have grant ...d revere. pret'''rene.... te th. En:
ceuntrles. EVllll .e, it 19 not oertaln that ta.r1ff b&rrierll are II ..jar
faotor in tradll r ..traint rllgarding liv.."took IIlId 11ve8took produotll.

All in tb. oa8. ot transport Btruetur., the trede intor~ticn ~Ilt...
ill uaudly (lIIllrad to better ••rv" tb.. developed OOUlltry tradll p&rtne:r.
thM lIub-ragiOfld neiEbbour oountrie.. IntorllUlt1on r ..garding priollll,
lIupplies and ..rketin6 oonditiona erll u.ulllly morll r"lldily "vallabl. to
th" dlVelop...d countriu than to ..,,\-regionlll neighboure. Botewana 111
a '"'libel' ot th" South Al'ric. Cultollll Union and thill reeult. in olo.... l'
tradll ti•• with the eouth oOllparld to the north. Partly beoauae of
taotol'll euoh lie tb.se, the natur..l tendanoy to ~intain traditional trade
pattoma p....1IItII.

Tho study indiollted tbat the key to inoraBllin6 production .."d trad..
in ani_l product. lill. uinl)' in illprov...llant in produotivt ty and .anap
lIent levell1, elons with tb. releted .tructural and Opllration.l Ilpact. of
IIlIrketing.

Main produetton 00n8tr..1IIt. and r ..oo_nutionB

~a principal oonBtrainte to inore...ins liveetook prod~qtiOP .r..
lIlOre ~r lo.a th......e in allot th.. IIight oountri ... Iltudi ..dlI. Although
th.. ba.ic r ••ouro•• for 1aprov1n6 li~••tcck produotion ar. s.nerally
llbundllnt, II oertain oomhinlltion 01' 01roull.t.nc.8 reltrict. the u•• of'
th.1l1 r ••CUrC.... to their full potential. AltbQU8b IIOlIt oountri.a in
BIoIlt.ern Africa M1rl./l8II rel.t1vo11 r"pid iaprovellent in oattl. production,
upan.ioll of the cattl ... induetry 10 e ...""Ually II long_rul:l proo••o. Ttla
rell.on for th. lonr-rul:l nature of th. probll.. i8 ttl8t .olutiona auut be
.ought tbrougb an inhgrated progrlllDlN vh10h oOllbin•• dillealle centrol
and anilla.1 health lIIIaeur.e, th.. developllent at' ,,"ter 8upplh., providinS

1/ K...nya, Ugandll, TanzaniA, sa....li.. , Mtllawt, ZUbill, Mad.llPIIOaJ:" and
!lotawana.
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fII'O'U_ .l. l~ ~ M _U,.....-pzodIlo,h... It, tor _,h• .u ._,rail -ot ...I~ 1U1 _-=_ ~ lAaUWU.1. Ur.a prohl_ ot 0'I"r--
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_'e-l.



Bor4~ ~..4. 1n 11y. ami_I., ~ 1t offlotal or UQorftotlJ. I •
• t ...,tio..,~ 11> _ of lb o...... tri... _t of the borcl.n lrad. t .. lin
...1_1. 1.......__ ...4 ""1Ut.l~ oftloilJ 10 _ .triot ._. of ra.
\00..., _ tb. _H..d. of ob ~ 4. i ".r of ...OH11>C- H 1.
__, Ioo....n, \b.a, 'I'aIl i....u h. r..;,....u da, e-l:I.-K-"J''',
hlIlopiA-K-.r. _ II':tUopl __SoMli. bo..d... ~n<l. !WI ~... qun. 1~'"
III .....ra1. tho ~lpi.., ~'rl•• of "Ord." 'r.d••pp.~ to liy. taIllt •
..... IbOl1p IIJ1Oftl01o.l, oo"oHoo. to tho lI... _i_I inti"". ""10 10 :"".
I.rl th 0... or or.n.... I.-lI.....da, k-"J'••Upnd., Sooal.I__loa;r. ond lI':U>iOJlio_
Ktn1. tlo.. or liy. 0.,,1.. rh. 00.... ' ..1•••ppoat to ...t •• Ilttl. o~j...tl"
to 1ntlo... but _.Id....\l. obj.oU"" '0 OIlttl...... H t. "".ho"" ...tural
tbat • O<JllJ1''7 _14 p••f..- to _ ... h ....... u ... toclt ut4 MU U>.
ltt'OdIoou the f Eooh OOUD'''' _'. to ..11lh. t •• p 104; t.,,111U
...... 11111". d , lhe ......d1q _.,.1" ._1110. ••"ch b flu
I. \h 1q 01' fo...1,., a:c!lol>p. lor!"'17 lo3' a:por.i (" 111' 111
.......-.l. fo ) to fo...,il" k.". H I ••~"alI7 .... ,,, ..o.l tII.1 """nll'1 .. 0"
,11.......1-..1"11 .M H k 'ho .... h".fH.. Cowl'..h. t.b.1 ....""ri o.
lo~r4.r ou~t1owo, 'r.n l. 10.. ox..pl., ott... toke offiol.l ...'i"" I -,"0
or .11.1.... h lin 0."10 outno... 8.It tb. borcl. ........ 00 ftoO' ....., _
oeotroll.bl. tb.t &Uoll .0'lon...... lil1.17 , , -t'II Lt.ilt4 ...00 .
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The proverbial In.d~u.QT or liv&Iltook proc••dn, and llI&rkaUr>«
raoillti,_ pre.ente a atranp paradox. While 8uoll taclliti•• are
ada1ttedl7 inad-tuah in • pLrtioulllr sen•• , it 18 an obrto... and iDdiaput
-'lle fael that ..817 _jar abaUoir in tb.. 811.,,1)" ara. oparaua tar below
i ~ pl>Jr8!c&1 and __10 oapa'll t)' u:capt. durtna odd ....on.1 p...u. The"
are Y&ri'1l.8 re&llOll8 tor tbh. Ckla important reallOll ia that.. ttoiN ....
otten pl'f'...nied. trr 8O"rnaant autborit1' fro. perinI (produoer) pr1c•• tbat
are b.ighl.DOU~ \<) aU.raot adequata 8upp11•• , It tha abattoirs an not
panitt.at to Go.pete ill tba -nat, oaf 4.1a 8"'ppU•• will ba Iliverted 1.0
atb..- bufara. '1bia ettuaUon .p~ar...... ba.....a .. pa.rUoularlr char.oU......
hUn It "en,y8 and. 'I'vlaUlia durUl8 tlla racent put. motber "aeon tor
la"a-1, 80u••4 .baUnir oapaolV i. that abattdh of th. wrong lJi.. ara
ott~ 10.. '.d in tba vroo, plao... The _jar abattoir. ara U8U811y 100a'a4
in Or near tbe lUI. urban population o.ntre. 0.0..... tb18 18 nere tb.
d.UIld tor' b••t 10 IZ'"t _d ..b.... tb. t .......FOrt and oo......ioation
faoil1\1.. tor &llpor't .r. located.. &It it 10 al.o ...11 Ialoorn th.t
a"-ttolrt ara otten looat.d and coutrueted "11bout adequat••t.udi.. bavinl
"aen _de ot UI••uppl, pot_tial 1.Il tb. cllo••n ar... A noin are 1,1.....11.
looated trr. on. plao bn. tb. oattla aupplJ' cono_t:raUon. are 1ncated 1l'l
otb.r pl.o... Oft tb rt.o•• a't l ..at, it 1fOU1d .... "0 b. an 1nd1aPllta~l·

tll•• la t.t tb. toran.port 01' _t 10 cbMp.r and oor. _nc010 tban th.
tran.pod 01' Ih. an1..1o. The gnat loa... in ..dabt and qlla1117 1nyoh04
1n liv. AlIi..la trOI1.port "broughout tb••1Ib-r.pon lando oredanc. to thb
"beoie. Tb. t.a.Stili", 01' •• tabliobinl • n.twork 01' ...11, .i.pl.
a1.~t.. plante in Or n• .,. "b. _in prodllo1.ng .......bould b. 1'1,1117
upl:u.d. Th. urban ar.a plant...auld "b.n ••r". partl.)' .. rocd"lnl
.tonon. tor 01l111.d (or perbapo trOZIIll! o..roa..... &011 d.o..,tr..11004
.,..t... -.auld. 01' OOllrn, require road or r ..n) "ran.port f ..oillU,.,
alena; 11'11& retd,.rll'tion l'aciliU". tor cbillinl or tM.dng. In .MUScn
1.<) th. potonUal pin in .ucb "Tstema tbl'Oup ...d.uoing QU.1i"7 and ..dght
loe.... tb.r. h alao tb" po"lIibiUt7 th.t tb. decontralluod d.ughter
.:r-t._ 1I'(U1d in it••ll' aid 1lI di•••". oont.rol. It .bould 1;. po.. tbl. to
Z"'IOWo. n ....on. 1",'I'1)1..-1Hl 1lI "b. pl'UOlIt .,n.1I of b014ing growr.o- an4
qUU'lUlt1nt o.-pa.

Th. p....lill" 01' _"tl. oorn....hip and tb••" ..dlng 1'.1 0" 0. at
t:rad.1UonaJ t&.~ to ••U th.Sr ani_la i. oo.-nlr p " _jor'
oon.t..aint to llIc ,,1Dg b••1' prod.uoUorr. in Ea.t• .., .urio.. Whil. th.r.
i. no doubt .0•• valldit, to thi. oont.... tion. the oonolll.lon 01' tb. pr'••ant
r"port 1. that tb. oon.trainLnc tntlllonO. 01' "hi. pb.enoaanon b•• in :a&nJ'
o••e. \ •• o".r-••pb.aai ••d. It .ppe.,.. "ba" tb..... ~. aor. \ ••io r'••On"
I'or tb. low oftt.k. and .al•• trot tb. tr.dl ttond ar .II. In tb. flret
pl.o., tb. offtak. trot t ...Uticnal b.l"ll.. i. 10" boo pr'oduodvity h
low. In turn, productt"lt, 1. low b.oau•• of ania&! 41.e•••• poor nutrltl0
poor ........,..eut and til.. lib. 'b. otttak.....t. 1.n &lUI" traditlonal .1'.......
1l88ua1ng tb.. b.rol. o1<:e i. aaln\a1...04, -.nta to no &On than 2 Or J per
cant p.r Y••r. The 1UIu.al •••u.p\lon tbat tndi t1on.l produo."'. tnoludiDg
noaa<l& and •••i-rr.~, do not J"MpaIld t.o tb. Pr't.,. inoWlU". baa not b._
..... t1&t.oto.r1l)' d.""' tr.t.d, Offioial. 1.J:r. ".,.•• '!'&nuni. an4 Botanna
......teol. that tb produc.,.. .!!!!. , ..10" cca801oo8. In both X.rr.J'& _d
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Tan.ania tb.r- .eea. to b. " general fe.lina tb.t prodllo"r pric"" a... "tco
low to aUract laTIt" 9uppUe... A .. tudy in BotewMa Tepert" tbat tbere i.
no .oci.l OT cuetcDLJ"y inbibition pn ."111na o.ttl" a" it be••o..ti~a
b••n aU.ged. Ifav.rtbeleee, it ie no dcubt trua tbat tradiUonal producer,
are aCIl.vb.t reluctant to aell c.tUe, llJlc.pt to ~"t particul... n"ed" Tor
ca"b. Thea. "partiCUlar ne"de" cover" nuro. range b"o...a. of tb. i801a
tion of tradition.l prodllo"re fro. tbe ..inetr"am of tbe .0net.rT eoono~.

Tb"ir range, of demand for IllonetaI'Y lIector 800cl.e and .ervioe. 1& .iaple &.lid
n.rroll parUy beoau.. ot tbe la"k of oOlllllUJli"aUon and tran.poM 11nke wi tb
tb" "out&id." lIOrld.." It 1a thu.e euggo.ehd that efforU "hould be ...de to
brinB tb. tr.dition.l eeotor ""loe.r" to tb. _inetr... ot tbe ""n"1.&17
.00nOIl,)' by d...elopin" two-v&J' c..-mication and tranaport linb. ElI:pandin,
tb" ran.. ot d.Dl&nd tor .onete.ry gooda IIllId .arvic." in .ub.i.tence .eotor.
uauaU,. oo..a trom A:Etemal rather than internal "U..l1. In oth.r IIord",
.ub.1eteno. eector dell&l1d ""re ott.... than not ba. to be oreated trOll! out
81d.". Tb1e 1e an i.portant elelllent ot d."elopll.nt polic,..

Lend tanur••,..t... ar. an iaportant d"t.rrent to liv•• tock d.".lop••nt
in the whole of Ea.t.m Atric.. ... l ...ge proportion of th. aT.dna land
co... und.r • oo~al or trib.l .,.ete••h....b,. .11 ••lIb"r. b.v•• right
to lie. land. Suoh tMIlT. II,..",,,, .long wi tb tb" r"l.t.d. problem cf w.ter
.vailabilit,., .ek. it .l.... t iapoaaibl" to dev.lop .ob••". tor oontrolled
grasinC, di••••• cOlltJ'Ol Or Tans. iDprovem.nt. Ttli. 1& • probl•• of
in.Ut\I,Uona} .tTlloture tbat 1& manile.tly ditfioult to .olve. &t tba
probl"" ..u b••ol"ed it de""lopaent of tb" li"o.took J,nd.uetry 1& to b•
• obi"ved. In keny., Tansani" and Uganda ao&...uoc""eflll .tta.pte ba...
b••n raad.e to ad.ju.t1ng cu.tollary and tradition.l land tanure/u.e pattern.
'c ~em huabMdr,y requlrelllentil. CO-OPlOrau.,-e TMohing and. controll"d
cc-..al .....inl with intsgrahd lIIaD"go"umt are allOns tb. n"••ethocb.

T.ritt barriere do not appa.r to be a DajoT oonatr.1nt to trad.o in
liveatook p.rOliLlCte in tho atudy aro". Non-tariff and ...tednlU')' barriera
"ppear to b" auoh IDOre ei/Plitioant. In Ule Ent African CO......nU;r COWl tria.,
whora in tbeory tb"re aro no t.riff roatrainta "t all, con.tr.int b,. diotu.
and direot control "re otten practi••d.

The davolop=snt of • re.lieti" "urrena;r axabanse ",.ata. 1. an .beolut.
n..".a81 t,. for the enhanoe."llt af Eaatern Afric. trada Cr inter_.u'b-resional
trade, wbather it b. in li.,-eetock and li.,-eatQok producta or otbaT oo-.cdi
tiea. At th. pre"ent U.a, tba .ub-r"giOll.l nora, .....U .a th" .itricen
nor., i. to aettlo tr.d" trllll ...ction. in tb. so-call"d "hard curr.ncia•• "
It is al.o ohar.ot"rhUo tor ""ai, it not all, African countriea io au!t.r
.erious for"iiD re••TVa prebl.... Intra_African (at leaat aoutb ot tho
SahAra) curr"nc,. oonvortibilU,. is .1llOet non-axietent. Evan in tbe Eut
Atrican COlDlIlWlit,., wher" .t 1••lIt a qu.ei-eolll/llon currenc,. u1eted., .trinsent
cu...amaont controla ot cllTrenc,. ""vo.ent.. are "",ercieed. A furtber cl.1tfl
.....It,. ill th.t, eYen tboup tba otticial par of th. thr.e cllrrenoi.. 1& tb•
......e, tha uohanS" rate. in tntsm.tion.l currency lI.rkete vary Irutl;r.
Such diversen"., ill otber .e ...en .a EAC oountriee, render" tba ••tthllent
"t tTAd" bdance. and ,sobangee "",trem"ly difncult. In additicn, the un
evan depaTturaa of offici"l tro", "Tkot r.tee ~kee inter_ooontz,- pTic...
valliO oc",pariaOlla basardoue. Atrican countrlell appar..... t1 .. - ,
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\ba! utarnal trade larpl)" toward. ov.r..... , aOftvarUble OIU'ran",)' ar••••
So 1 •• thla policy or Uruotural ehlllant CIon tl.nu•• , danitioallt ob&nSt'a
1.r:I t • patte",. are unlikd,y. The uud,)r th.refore reoolllllanda that the
Baat African oOl.'ll.triell co-oper". to tlla full.. t .:x:tlnt to....rd. tlla
de....l p-.nt of an intrll_African uohanp 8.1etllll. So 10n8 .. th. nrloua
OQunt 1.. , indirlduall:r. gear tbeir Durrant a:x:ob.anp rat.. to tba ..... t.,·D
(d._II opfld oount..,.) world, tile tr.de pattern h no lik.ly to ohanS' ..all.

'J'a_h 2. ''Iloet probable projeotion." of aurplu... (+1 arlO! deficit (-l
in Eight African CO\.lntri...

METRIC TOllS

Cou.ntry 1975 1980 ""BoUvltlla "~.lOO +)1,500 +33,500
8011&11 • ..!I +15,200 +16,450 +17,450
Tallnnl +12,100 +11,600 +10,200
Ita'-suoar .. 7.000 .. 7,000 .. 7,000
blllwi ,

',,)/
,

Kenya • '.300 -1),5 -)9,900
U6lllil.a 7,250 -14,845 -31,500
ZUlbia -10,500 -19,500 -}l,S'')

TobI, dpl. ooo,lntriaa ~48,550 - 4,495 -34,750

Th. projtOt6d, .ul'plla fol' 'hn~h" 8i....n p.re.ent go"'SrtllMl:lt pdoilll
polioi.s and tbs l'.pld l'h. in 1lal'-e.-Sal.alll beef • .,n.u.pUon, a&¥
U ••,pe'l' by 1980 01' 1985.
J. .1111aograpb.d ..)ti..ioll P'p'l''', .....U.ble in ESJ', FAd ilOlle, project.
s K.n;r. ba.f datiolt of 80,000 .atl'ic tou b)' 1980.

'('b••bov••0-4.11.d ".a.t probabl." projecUon••hould not be oondlS.red
.. repr..anUng tN' .b.olut....alue.. 91nc. th.,. .rep....ent data thAt .r.
,ubJaot to. r.th.r ..id. ranI' of arl'ol', th.ir l'.le"&IIc, .houid be con.ilS,red
to lie -.1nly 1.n r.latha -enltudas and d1r.otional ohangea. It .bou~d

al.o k noted that _at of the pl'ojaoUon. '1" _d. rroll hi.todc..l buI••
... :1 are not intended to r.pr••~t II. piotura of "hat tbe fut.. l" will actu-.ll::r
1':4. 1.0 _.t c••••• the proce4ur.....d 1. ba••d en the illplicit aRRullpti"a

1. ths roros" innu.ncina change during the hhtol'ic.l ba.e rill b• .ara
tr 1... tha &a" in the futurs. 'Ebh ...an. ill 'SSMO', the .seuapUon that
\be hi.torical change. in lov.~ant.l polio)', prio' "'lstionships, technO
logical .dvUlc" IIal1apaent laproveaent &lid tb. lik, "r. lIe.ulIl:!d to cantu.u•
• 1. .o_thing Ilks 'lb. historloal ~t,. It 1. only b7 ohang•• in .ucb
Unoric.l rorc•• that the rutun oour... or .vent••sn b. -.liUed. This,
tf cour." h the '.senc. of davdcptlent str.1.8gy &lid policy - tbis baing
ttls real oullen.. r.cinl the countri.s und.r stud,J and, tor thllt _ttsr,
all countries 01' Urios, it • r.markable b....kthrouah in Ihe.tock produo
t10n and tr.de i. to b, .chiev.d. S_ olai_. tor u ..pla, that • break_
throop ill the dav.lopm.nt and prc<l.loU", 01' poolt..,. _t in 1CSIlJ" aq _11
reduc., or .11a1n.1.8 - the proJ.ot.d l.rga lsporta 01' b•• t intG COWlt..,.
in the .ipU...



YlJA!PAO PILE
PILOT PROJEC1' Olf IJ1'RA-RiOl0• .u. OO-OPi:RJ.'1'I01f .urn TIL\IlE IW

THE rlELIl 0.. AOlICULTURJ: - PIU,SE 11 J'CIl IlES'1' URICA

......d......" -...1U-dJ.eipll..nary , .... oolllpo.ad of £CA. ".0. rteP.
nd 115AID a:pnU .'art.4 .id-Ifo.....bu 1973, til. i.phlllontaUon or ..
a pUot projaot oo....rin. dJl: OQWltriaa - naaal7. Dabo.-;r. tRIana, Wi••r.
n.ria. 'foco. &nel Oppar Yolt. - wi t.h the pu.rpo.' ot elo lopinS All
.ppropri.t...thodQlogr of r....reh, oon.iel.rlns tbat eral .tudl.. _ •
ha.... b.an .ad. 011 ,h. qll••tiona of auiculwr.l d.....lo~nt. co-opar.UoD
""d tb. pro.OUOIl of tntra-llriean trael. in V••t llric>a. Th. t .... i.
ualT.tns rl'b perUoul.r iuteNat lb.. _1.Il. probl ... of ag:r1cul'ura.l
dnelopalent llI\d pre-.olion of 'rue &lIOnS the oOWltri.. cODo.rned., TIle
fl.ld work wilt be d."alopael 1.11 t ...o ",rio48 and .ball b. concluded b7
the _d or April 1914.,

saw SESSI011 C# TBB PAO APlICd ea-ISSIOIf (If

AOlICUI.1'URJ.L SUTtSTIOS ..

'ftIia ....1011 ..... b.ld ., BeA Headquar'.r.- in AdoU. Ababa fro.
12 1.0 11 !fon.bu-. Tb. partioipant. repre.tl(I'ad auiou1t.l1r.l Alld rural
_no..,. b.... of thirt.en Atrioan oountr1e.. '!'b....UnS wall bald to
rari.... d lopnnta 1.11 ,..O'a work in fOOd and agrlaultu.ral .tatiuica
in the Afrioan repon .wo. ib tifth ...aion. It .bo b.a.ro1 atu_u
froa tb. d.lapt•• about noant 4......10pal.nb in ~.pllin8 .taUaUc. and
thair u.. und.r 4fl"ioAll oondition.. A tl1ird area of 41aou..lon oanter.d
around the forthow.ing 1980 World Can.u. of 4CrloulllU'a and the d.....lop
Mnt of Socio-acOllOllio lndio.tora in 4tricall OOllntri ...

A oll.llber of .pa.aken un4.rlina4 tb. l'porknt role that ...li,bl.
and. ,d.aqu,'e .griC\lltural .t,tlnle. pI..,. 1.. fo.....laU.... illlple-.nUng
!IZld e....lu.tinS '81"loul tur.l proj.ota and plane. haoUe.llT.ll
&lriOM 8O.em_" ba•• re.li.ad u.•• tr.ta81o rol. tbat ataU,tio'
do pI" in til. dnelopeant pla.ru\iDS and ba.... oOll..aqllantl;r aaaignai.
• bigher p.rior1t7 to obtainins and iaprorlns 'srico.o.Ul.Oral naUeUo. ir:I
thair r.apeoti ...e oountria••
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;ill lUUrial ....11111\\114 tor publication abould rahte \0 all'lcultlU'lIl
d1."'db~n\ and. uperiflnc.... in Mrican oountri•• Or to al.Uar 01'1•• 1Jl

otharcoountt'ha. Artiel•• pr",!""ted ahollld b. of an appU.d llaWN,
prare abl,. .p"clf'iCl in re«ional Or ...bjaot ••Hllr co.,........ and 01-.. and
oon01 \I in t'o......l.Uon ..,d ana1¥*ia.

t.ens:tk, Material llubloiUad lUIdllr "Al'Uoh~ "CUOIl ..d _O'J' aOIl""
3,000 vOrd", tho•• aubll1ttlld tor 1.1>" "Vieva and Iotu ft

••otiOIl. JI01' .clN
than 500 worde (or equ.i.... lent apacII tor 'abl •• , ohart.. and p'apU).
Author. IIbou1<1 pre.ent tbeir 1dll&8 and data in .. oondenad to,. ..
po.aibla. They 8hould alao indicate wllather tbe artiol. Or tba other
..terlal hn bll"n ""'blllHhd for ""blieation.

l(anueprlpt, Tba !UJ\ullorlp't- _at btl aUblr ill !!:bell.1I Or hallah" ,OW"
oop1et IIlIould be IIubaittad daubl. apac. on whih paper 21 b,. 27 0.. '!'b.
latt-band lIlI..rgin ahoold. b. ) Cll.

'!'itlel Th. Utl. or the peper .hould bil .~ciric and \)'~d in c.piW••
TIl. author'. n.... OClcupaUon and ..Uins .d(h·••••hould appear in Ord.illaq
t1~ o'ntrall,. billow the UU••

Ah,tractl ETa17 .rtiole (not _tarial ror Vh..a and .01." .,0tiOl'l) ..at
heve an abatnct ot h .. then 150 word. rollotrins tho tith and precadinl
tha _ill tut.

Sub-h,.din6!' Papan abOll1d ba divided into a.ction. nth appropri.t,
b..diASl and aub-hndi..Dp.

J'Votllota81 rOCltrlot.. ahould b' '1'Oided. H.r'Nnc., &1" !fO'I' to b. oi tel
111 a rootrlot.. Clarifying and <!.ualUpng atat_nta ahould b' inoorporated
1111.0 the tnt.

Reh!:!no... p..r.....nc. w lit.rat~ _at b. ooaplat• ..,d oon!ora to
ofUer.l .taIl4arcl.a lor publication. TIla,. .....1. b' indiO' ted in the text bT
eupe",cript _rel. and • 11at oorr••pondinp7 nuab.rad ahould b. givon
at tb' ead or tba tut o! the pep.r und.ar tba be.ding Ret.renc•••

1)bl.,. ohar1.a and. sraplL!, The.. ahould. b. placed cn .epa.rata pe~a with
• clqr iZldic.Uon .. to ..b.... thq .hould. app.ar in the tut.

E4it1a!' n • ..utor'. ","('Y' tb. ript to .dit tb. aenu.cripta tor
o.].ar.t,. and to cOft1'on to fo~t ""lui",""',

Manu.cript. al:ould. be ..nt 1.01

'lb.e &oU toriAtr1.e.¥> J.v1oul tural Eoonoll1o
Fl:.J./PAO JoiZlt J.PIi.Clllwr. Dirieion
PiCi!P.O. Box )0011 Ad.d-ia Ababa, Btbiopia

'lb. S.otion 1D whioh 'h. "\arial 1a to b. publhb'4
and. .ot..n) .bould be indio-ted on the tirlllt page.

1lullUill/
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