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lnaonorn1:a OQn$u~aa.nt~ oft Sma.l'"hold<);- m!.lk 

)?~od.uot.:L¢n in Kenya 

A l.inQat p:tQg'~runm:it~9' app110aob. 

r~STMO'l' 

'rhl.t~ papfH' ~)xatnineu the major economio pl~ob1.0mB :r.~)l ated to mil k 

ptoctuct icm in 1{0nya. SmallhoJ.dtH'$ ~Ul:E~ not (;1[:fl :Lt~JE;H1tl,y \,,~ .. iliai nq 

l{~OOUt'C(\:) t.(,~ pI:()du<~G mi lk tal'vt otltor food cropH. A Li.rwar 

pt'Og-.t'iuIlm:inq modol is t:m\r!)loy'~d to .tnv'Hitj9at~ hOVI t"GnOU1~CH!H3 call bo 

r~allocat,t\)d dm()n~l cotnl:)tlt:.inq ol1t('rpri~HH~ 1n o~'d(n' to lna.}d,m:ts(~ fa.rm 

iflCOfm', 'l'hnH' tarm ItHicit:'l,t, ,H'!' c!Clvpl(')pod dt'f~njnq BlllOll, medium and 

liH'(Jl' (~\}m~.: t 1"1 l<k'nt ify thl' (IC(Jlhrrdc ('Unlit !dint~; rolatC'ld tt.,) oa(~h 

f d) fl! L ~ ;' I • TlIf ' r, ' ~ , \ d t lH.lfl q t~ ~n .f t Lcd i d I . I i II lid l ,\,)(' rt:l L .1 n q c ,l P 1 L (11 i.d. I 

1 I i!' n. .• \' t i i n I It inn f u (~ t 0 1 got It.. '. i1j \ ,t t n: i • ~.i (' n: d I. i v f.' c::n".! 1 y Ed ~3 i: 

iAl.ttl t, '1l,'tl ' 11lIiw tilt, l:.;tnldlity ! ttl" Iqlt 1!TI.d hnlutiCl1 by valYlnq 

till," V,l 0(':' c·l t t~(> I imit.in'l l<1I~<;t1l;~1 I!. /\\'1' l,fdil1qly, t'\ltifl<)(?P in t.lic· 

'.~:lid ~1rt'd d(it! value: cd workin9 ('':JIlt 1 .. 11 h(1V(' ::iqllit icant off(lcLB OIl 

tf; ilk r. r n d II c; t .1 0 n • 

+n~rq4uQt:i.on 

l!.tjrir.ulttll0 u'Uw mil'jor contribu' 11111 fH-ctUl Ii) (tip d(!v(t:lloI'm~Hlt. (. 

!. ht~ K('nYdfl f!C('nomy. Aqricult.tHd.1 PI (ldl.lt:U; dCCC:HHll 1c.Jt' t1l1)!'y 

i1f'I ("'nt ,<lid f Ul t Y 11(·tt'I·'nt of UH' qt nf~f d('!lIC r:t i c pr oduct ':HHl t ot " 

r·Xf;l.rt f'drnikH IPf'lH't't !\lI'ly. I'.'I! il":/lldl' II'PiI'!-'c'rl l r: thc' In.: 

tOi/l'f' oj t'wP!P'y'H!I'lll 1n tll(' 1'll"d .dldr, .of;') ,IlH,ut ('jll:dy 'I 

r,·f'lC(·\ll 0: fhl' llHdl ]ctbOUf £Ifl'( i: (flq,;q('1 in d"111('u1\11I0I 



scale farmsl. However, the smal1~scale slct~r plays a major tOlo 

in t.h(~ 91~OW1~h of the Renyan t~conomy. Abcnlt aevent.y five l~Qrcentof 

the population derive their liYmlih~od frOM emallMscale farmn 

(Central Bureau of Statistics 1990 a) ~ 

Jubstantinl quantitieo of dairy products whioh are usmd fOT 

dl)mlllstic Jnd (,)Xpo,t't markt)ts tUO,) pr()duOGcL l)l;'lirying aOCOllllt~l f'('l 

about thi,rty fjvtl 

liveDlo~k products. 

;;IlI~;j 11ll''lltlI'J t'.. producf} (,lbOllt €dqLI Y pOl:"(~nnt (Jf thG t.ntn.l mi 1 h 

J Indllc'p!j fOl dotnPf)t ii' ~:tllCl PH}",!)! I miltkl~t:: ( r\'Hnir~t J:)' 01 Liv(?E;tl"('k 

TL. l';pnYdfl 'Jovc'llimf"nt hdF tt ll:' j I L., irnp(q'tclncp \,1 ct.:dtylwJ II: 

~d,ttill' qt(.\>lt h, .uld htw 'd i ; t t ,f fllil'nf! J if p dr~v('lnt'lltpnl,. Ni.k 

f'l .. lIjll!~tjnti if~ f!!f.PHCt(l(j ttl ''';/(i\'/ t;, 1., IH"lc,·rtt. dna mi.lk fJupply l,t, 

'1." r;t~l'C("nt O{(\fHJbl j c r:11 X("nYd ',It'(1). HOWC'VPf f t 110 cur'ront mil X 

fd;)(illf'tic1fi ls low cornpt'HPd to tt .• I: r irnftlpd 'i,B p\·tt"CHlt PO! iHlfllHlI 

t.JI P (If populf.:1tiQn qlowth (Tt't-:tH'r':d l'4BH). rplH' l(')w mil~; prodlJctjl II 

i:, dt L l' .ibut ed t () lack of. imr i ov(~rj rrti,itlar!(·frtpnt and hUHbdII< I,' 

(irnpi."Q'Jt·d l))'r!'(::1~; (')t ei:lt l lr7f ;tl \ 't It if:.l ill~:{lIfLin;d iun (1nd ht~t.l" 

tnCt.lilJd:,: cd di!.lltHH: cont }'(,1) I rl,H~t un .1tH1 qr . .lHH land llIlptOVl'IflPllt j 

.dld ir:I!I/C,V(·ej nut I if ~"n l"id!, 'j\,1 '" ,: fil' I fl'vition fit Ill) '. " 

1 1 ·(·qtn rJI cHid ilnirnrJln tl'ud tt 

( • (;1 I d i tic r, G {f-:'1J i en J 'l <.!'} h} • 



'1'1'118 tJtudy wJ.ll id(3nt~jA;y the uHljOt' constl:fltnts which limit mil k 

r)l~oduct.ion In f~QtlY(l. A r~inen: pro91:amtrdng n~,l?) modot is usad tel 

j nve~lt. igat<? how mnall,holdol:S (Jan J 1:1<.n;·eaSG thej,t' farm ;tnOOtl'l~ by 

.r "Hill tH"!Ctt. tng !H;~H"C(1 1,'(H10U,t'C<;'S t~m'mq compel:;l,ng <iHlt~Ot'prifH!m Wit,},) in 

tho oxloting farming condition. 

A.~9Jt>Q~.§~~£!Y 

'rho fH"udy ie; Ctlttiod out :tn mmbu disltiet .• mmbu i.s tho provj.nQ~,()l 

t pwn (') f t ht~ oast:tl!t'n J;a'ovi. n(~(! (;) f: Kenya. 'rtll~ dist t' t et. hruJ ,\l~ea,s ot 

111 tho major agro-ocologieal Ronou, v~lyinq from highnr potuntial 

,.ttpfil to nnr\··iHuic'ult\Ht.l1 zun .... Ttl" tt';\:c1i (,t;tHl cif tho cUal.r.'i.ct.. i: 

• ~!,~OU lIP<:tiu(\~; (1'1.]), of whll'l'. 'H; ,.t't<'tlot iH nuit,ilbJc~ tId 

JI<JVIPVP t', 

dif~Lt'ict t 

liV(!Ht()(~k px()duct l'H"i 

I.) d r t t e u lfJ r 1 ':I i 1\ t h (. 

: ~ ~.! 1 I I t 

..i mpol't. ltnt tId t't 

ill I (~}' ii r(\H:; f 

tn 

wt t h 

1,',Jlnfi;\11 Uld ;()w potf.·nt ial Idlld, wht,t'l' crop fH'ndlj("tion 1: 

d if fi CIJ 1 t (,jU(- t (I un t tj "('Hit did 1:' ( }'fHat 1 C ('ora:i i l J ntH. (1~(~PlJb 1 i (~ f! 

K('nYh 19Hf) b). (1'1'1(1 hiqll rllJtr,t',t.tll .lI('", i~' Hltitablc' 1.1 I diliry.i l I, 

dnd larmcnn kfl(~p qnldn and (7tC),~.Li tt 1(t(1 ('()I!\." Xc)bu L'dLt lCI whj('~h (d· 

<Ji iet dl('iH'1 dfH~ dlt· tndir,ly lHjl'O 1.1 t1t}(d f,'l1duct iOll.? '111[' \ U.I fl, 

ltii lk I'llo('juct'!Oll if. Vt"lYl(.1jJ ('(lIn! II fl I. l hr· d,ltllt': t If c·onnIll1r·i;, 

n't"pjitNfI(~rl1'n find thif i~; (~J( tr. ',d'it \'If Jld p qlW1r· ",pc1inQ of 'lrdr 

:,1 1 }ck ill'ld 1f l\'1 pllpultd ttH\ ld qt "de II,t I II . 



M!.~~,2,~,,~2~L.J}!1.!,t)',,!~~~,!,n~i,J}J.ltU!!t\.~sn 

tltl'l(~ id(Hlt i1! l"cat ion Qf t~h~ constt'at,rtcB at 17~Uttn 1.OVCl'l is baaed 011 

lH~' :*tllm~:,llt~ fHHV"()Y t(H1U].t l!l\at waD carr.;t~d out~ in t~hG d:lt)1.~t·1,ot Ii 'J*1'1(\\ 

~urvay waD carried out fa~ a period of one yeat, coyorinq the dry 

and !; l\ulb ~HHHlonfl, and (jat.(t wet'o eellGc:tod ()T\ dEdryin9 and 

fdl(Hniatlv(~ t1nt(~11),t1.~H.'Hl~ '1'1'10 f(i~aDj.b:L1.tt~j' ntudy of tliO at:'(~El 

t'PvGHd.ed t lhll Hll h)t:~a,tjQna in t~ho diGt~ricL. iHlV!J! a fairly 

h'~Ul()<1fiHlf·('HJB ntltltr'(J$, ,in the 't:nrm ~)!3~,~t fat'rll t.ypetf:lirmj.tl~J r:trtdet,:i.c'~t 

fOHt,)Ul'(:t' dflll cnrH~tt.:dnttL 'rhe stU(~ty c(.~m~~()ntt·at(Hl ern on(~ l(')(.:at~l(m 

,:In ,'3 t tIl 1;·I.tl1\;f1 \thU' I.?Hldomly ~t.~lfH~tt~fL An at t.f1mpt W(H'.i tn{~dn~ t<> 

!:,j!t;p the ,t r t,t Intf. tft.Jilil hOmO'll·nO'HUZ l')y p}.:lI'jn,J in lhc:) f;f:ti:lt.Ulll 

llitc tLrp. :l tdt'·l d(T\.'ldHl'J tt,l Uwit Lt"f'l. A ldodnm :;lillHplp (;)'1 1(' 

!, .. rn.: 'Nt If' ;1' 1'1 ttd flUfli tbt'~:f' :.t.rdtif I· t d.-t •. /l!' j ill vp rtiqdtiu1, 

dif!t,!'pnt fldtllf·;11 t~f1dC:H'/m('flttZ, h(,lH:t~ f~iH'h 1.:um hat; ,;1 dlf'ffiln-n' 

f.fOdllct lon t)I'JUw:idt y. 

'I'hf' thle"" I'tI,r('~H:~ntdt ivn fan9 tnodf'ln dtP Hfl It;JloWfl. 

1 t A l('{Jn"wnt at j VOl':H Iii of ;? 04 h~t. .i ~~ tkvtd fJpt-d 

r ( pt (''!.('f\ tJ t!t.l mni.j 11 r tHIlI UHH:,k~ 1 (l.~' lId. ,? ~. lJ hd.) 

,L htJ. 



Opt inml l?ru:~mpln,n.t~:3 n:ro d~vet()l~ed using n limtlat l~:CQ;~tm\r'ltntJ 

nlOdtll. 

Pal:tlnH~lt.x;i(: J)t'09it"tlmm1f;)9il~ usod t.o laUle thG utnl')j.l,4.l~y ()f~th<~ li:nail,f: 

.f).r(,g~:(imm.t,nq ltoltHd,Qfl t tX·h:l.n itl (':~lttd,ed out by irrv(}st,:i,gllt.in\i t.he:) 

l;!h.nnqno thnt WQuld Gu::teur,' whtlu land 11,) all Qw(~d t.o i·fj(;'l:tH1Dr:I hoJ.din~l 

lilbout" and o~lo.t'at~1J19 oap~.taJ. conflt~lnt t kH,m;1J.,n,l~l'YI lnl)out and 

(l!)(H:'\ittJ.flg ("Hll'! tal tit'll ull.(lwod t.o Vf.U'Y holdj,n~l lUfuJ C01~Hlt~ant. _ 11th! ~~ 

tnchni(~tJ~ 18 uBoful t:o d()t.(tt'll\in(' lHlVl \~h(i:' oJ:1ttmutll Qombination of 

t.H,'tivithw and tht.:~ valuo af ttH.' UbJfH~tiv(i f'unt·tion \llQtllcl bp 

"dirl,c,pd, \"'lH~n lunitifl~) f'l~nn'Jtn'~ nrp ~'dh"w(~d tovalY. 

tHH,1 c;ottuin biHdc rninimulU and rl1(~.;,lml.lm t.tlqui.rHfnt;mtH t:>f thofaul\(H. 

'rhl~ t (HH'U !~CO c,)nu t ta i l1L D iU'P lli\bOtH f 1 tHld {Ul}::d t. iJl iHld ()1 hlq 

i(j(:!tl)t'fi \'Ih1c:!h limit milk l1rnduGt1 4 lfl. 

In tho H1HllyoiB {)i' a,).r1cultutiil prublnmn, d linpar !,,)l'()qrammi,ltl 

mo(jt~ 1 e::lHl bf;' tHH,d l (,) imrlt (lV" ,( () rl1lfl: rn ' dJH' i ~Lionmn k :toq • llowf,lv\; r I 

rHJrr,f) t'H'~h()l en fl n "'quo t.hot H: huH \,~Ol t ~\ j. n 1 i III it ,tt i ()rH~ .i n j t 

at'ili:,} yt '1 (~~Il t f!f'hni qU(~f: I pal t i eu 1 r 1 y wlH~n it i B dPP 11 t\(j to' I;. 

hf,)IH10hold fluhnif,tnnpn ftom thv filllfl ptlllhu'p, (11103 {IJP ('onct ' 1,;1 i 

(Jbout tho ld~ah dU~lt''J:n 01: rink i'H:;fHH'ilit(r~d \vit.h 1lJ('~lt 10\1'; }(;'Vt 1 col 

irWtl1hO :l:I:lLhol:' thun c(Juh jn\~t)nlf;'l III;;J~4!imjfh.lt jOft. LtIHHll' tHfHlldtnmintl 



dOllS not 

tl1 r: 1; j.t!ul. t~ 

lnal\u:te ~X\y' ul1owan~loitOt~'u,(~b r.;t~l~, and, d.t mny l~p. 

to d.C'ttu:ltlino UllGO.~j:tlU~t i vofunQtS . .:)nund.~1: pat\StUH~ 

farminu systmna. Otl:u;~x: ao\1ola·tS h~tvemadean q\ttom.tJt t;o :)uat~fy 

tht!lt l~h(.nrt) ill nQ objoctdvCi pt~oof that l~a(lsant~ fat'ltler.a a17~ only 

concernod about their subsistenco noedl. 

l~t)w (19"14) aug9c~/)t~,f;; thtl't. J.a.nea,t' pr.Qgr.amm,ln~l (leu) hnndl.o '1 lnl:(.Jt1 

rHlRlbpJ (.)(, jnt.e!r~"')~(~lntad vat'i~\bltHl" It. iIi suitabl.o I?or. peasant. 

fdt'm.tnq [ljtt,'fk(\f\\B, wh:lc~ll ate (;.-~harDcto:t·iuod by a high dc.:H)'t"r:JO of 

_~ r~t (q ",·th;.p~lItHionct'l bot.wf)cm prr.H:h.H:tinn fHltl Gonaumpt,1.cln, C~HHJml\pt#lon 

pd inVt-ntlllPnt (Hld Hoc;iul HS WI'.'l: lH; {~ult,\lrHl (;~()nstrllint:61 Un 

lld,thor dlq\lt~~!l that apl">):'opr,iuLtdV HPf'clfinci linoHr rn'(Jg,t'£lmminq 

r-lt!dc"lf, t,',ll. PC't'\.l>c'lY the' PI';'fHHltlf .. tefl'mUII] WIt.tJdtirJ.tH:;, (l(Hlr:dt~J the 

;ifidltH,i<Hlf; on d;jt~\\. /\CC '(,Unqly, tho nlod<~l han be-un apt)ll,~-!d to 

ldf···ntiLy thp o(!()n()lTIi.(~ fllctC»:,1J V/h.l,tJ llnl:t aq,tieuJL.ural r~r.c)dl.Jcti()n 

l II At r t CH • 

t,1!lkhobl (1 ~Hr7) (7t'HIChH!LCd H nLlJdy 1,0 dtkll yUe' t IH) main C'onstl:'t} i nt ~.~ 

\-Jhid'l lindt. nm:leH (~()rlm.llt.urtll, prudl.lcttfJIl on ':1 CO"·op{Lrat~.i.V(a fi:lt"lli 

if I U{lkl1tll (Hnt rte!"" KonYlL 'l'h(\ .t'(,nJl' :;Uqq(!f~t.pd that. land, 1\pr i I 

l::tllfj Hc'pt (.;rtll)crr 1 abc,Hu' (~Oflf;t,.nd n L Lc p.r [,(jU(~t. tun n f mll k, nw l ~(~ ttl I 

NlL 1 nor. ( 1 (HJ") PI.np:i oY(Jd l}' L~'chn H.I'H· t (j :, t ufly id 1 t ypJ ('r,) 1 hll III 

t )!Jh", i H t lIP Hhd n runu 11 htJ hlfH IP 1<$/ " t III' (liH~t rQ'li rll UV 1 !'lCC' !" 

!~t·rlyd. TIH' f ,ilHHrl(,pJ l:'~"r'f,4llld Lhdt UIP~«' dlPf1: Wt'l'C tUt.,,;uJLlvdLcl d 



tdJ:lca lnbcJ\,t,l: oould flQt ()I~(UtAta (ltl$ll t\v~/ilablQ J,una:.'Vllo aeudy 

l\,\aQ ahowod that v~\letllbJ.oB ll:rltl /bantuu\st;tvGn (It; r.cl,au~,v$~.y lc.lW 

ylo1d (U'''e vtHry 1,)t~{)f1t.td.')ltl J;ui*ovided tha,t fI}ll:t·k~tttu,,;Llitj.as ~tnG math1 

aV(l.i lnb 1e to 8el.J,t.ho pt'lodu(~ta, 

Ruigu (1978) carriod out a ~aDQlroh 

f090urcp roorgnnization And alec to 

of smallholder milk production in the 

to datermln& thG efflot of 

'~val,tHlto th~l fJtJl~Wl.~1 ~'UlporHHJ 

contral province of Kenya. 

r,(~t.:itllt that ~ptimal reallocation of rBSQUrCOD 

\lwior oxlnt inq \. "~chnolugi,(H) ond pl'i(~tiw vdll :trH:n:'oaae f.rHntl incolUo II 

:~';F'ply ()f mi lk WitH tllOt'P rCHlp(JflSivp b" Opl1,-riit. inq 'clpi,tal th(Ul tv 

fl t.UH.: F}(j~w1bh' to irlCl"(~d[}(l' [',jrtl, !tW(,ntP by Imrn'ovinq tf~il Hnd mi lk 

fd ~~.idlH,' t 1, (HI f a~; 1 1)(' H.,J f)(l\jJ rr'h 1:1 nd nq:: n t O(·IWl: 11 clnd C 1 H yt t:a\ (l (\1 ) 

hd\'I' tf!V~!d\,f,·t:t. fl'l'l(\ nl')'jrH~t.ivn wa~\ to ftHIfIl-i!(dp r~ II.'(.,fUfhd pJdrllllll1l 

!'ft.dpl fn.t ilqricl,l\lulal dCHI('l()ptnPflt il NYC'II rl!bt,:jr~l, KnnYd. 'J'LI 'y 

!(I,rff)t;orJ mirlimum HlJbtlitlLfm{"(~ H'quitQflHHt.t'; In llH~ tnL,dcl ttlkinq 11:1 

:."rpltlt: of. PC/t alII ' ... .r.'HJ HVdl.ldbh' t t r .,le· l·ut Illll"! f()fl(j {'t<qH. : I' II 

tl. ttI.d ~~,I' dO,j bniltP' tt'l!I,ll rlP(j dt tt ~;UJi! ~it (iflf'( II "if' I I·f plodtH'! i IIf •• 



'J~ht1 prQf~j,t;.ilbj,lj,ty of agJ:~,oul C.~llttl.l PJ~oduO,tj.ou nndl~I,\)OlU 

utilisation by pmal1holdera in Hausa rogion, northern Nigo~ia wan 

iH1CLlytH!)d hy NC)t:man (197~1.) t Realloo~\\:.:l.n9 ~xiati,n9 S~Jat~o~) 

rosources and inaroBaing prices of agrioultural output will onQbl~ 

!'il.t;'mot:t-J to mtHdmj,tZm thoJ..l:' !1lH III incom{:t , 

'11l'w combj,tlCl t.1. one oJ, ()ntf:,r.pl:' i€HJEi which In:ing ma}timum l~al: urrm t,(J 

farmers were tnvooLiqatod by Oluyld~ and Oluwudm (1972). The study 

\vlH3 oonduet LHi in tht;~ WCHH:'(H;'n at tlte of N t9(f)t':La. IJ',ho If i.ncUnq 

indj('dt(\(j that tH'("bh l f~Hm:itiq with lIv(HHC)ck outlf!rpri,sf,) l,f3 mnt'p 

Itld ltdblo llHHl t n'p Cl'(lP fdf.'millq. 

Emp~~ioal,RQuultGt\nd p1aouu~iQn 

I. Opt.~.tn~ll. ll'arm l?l~\n. 

t~: ,Ij(_) 1. U;ltld ,I 1 f 10 Ill) 

'I'Ll opt i flIlll f fU rtI pI. iHI dtH'l~ flot ,I. 11{' ll.\I,.';h~ mIl k t rom c r()fifjl,H'(~(;ld COHf; 

1 ioC!l' t IH'Y ci{) nnl qivp tl(jp(l'.ltJlr l n'luln leI lilflrJ ilL tHI dVPt('Hlr. yl/'Id 

l,f J,010 111 '(It:, 01 milk {'ofU/,JdI.t'd ttl (dt.nrnaLiwl pnl.,'qqiw!t:.4 'I'ltl' 

{bdo ("Hilt Pinrl!nq pnJdu('\:. iil(' lid Hi frort\ <.Jl·(H.:iu (~()\"'n, ('(\111'(', 

tLji~l,o, hn,Jflf; dnd llHlhHld. '1'1'1(;' H\dx.lmurn 9t'!)1~f~1 nWl.'qin ()l>t(~trH'd (lntlt 

thp r;.:d,(·(j (11 UI<!·tifl CHJpn df[\O\.If!l'fHI to I~unydn Hhilllll(! (l<nl1.)1 

','nO,9, d1HII\lp Illttl III milk If! I ,.t r.tI £turn 111('OIlH' I\t'C'OIU!lr'cj '" 

"II;" pr·rt'('tll I ')'111' \ ()t I'll l'llld dll'd q\'di I,d;\!' Jut (,IJJI iVdl .111, 

;',04 tw':tdlf'l' (lld,), tlllcJ mllf;'! oJ it Ui w;pej to pl'odu((I 'IHHi ('fl'I): 

ohd Itdl~. fot 11<l\.JLt'lill!tl t;llb;,i~;lfn(I' ,1[.'\ ~\t,Il(·t; (ld\.l\l' I). 



l,JiUlrJ eonsta~n!nt) t~ha tu~oehltlc:ton C),f In,ilk uneJ CO"tl Qt1tQ)iS fJUoh. ~lO 

('(if foe, lnl,\! ~~1 • l)(Ulnf.l fll1(1 bfU'HH1El. As fnlm'(~.:tN~ ahi ftfrom tGl\lr:1 n~] 

cro8sbteed cows to kaoping Grado Daws, tho ui~m of pasture lund 

t'Pquj l'fad ,tor ut.oa)~.trHa nuch In'oochli tlOJ:'OIUH,HJ ffd,tmll,t.~lnc~ou~11,y t (I 

M .. u'u.tnal Vll.l.\,\O pl~C'>duol; (MVr~) 01: ltlnd j,l~ Ksh 1/2~)4 .:j (t:tlJ:>,l.CJ It). 'J'bn 

pr J eo 0 f' (~n(,1 lWH~tEl rn of:' .1 ilnd J n t hr:. (H ell' t' iot ~.u I<oh. 6, 000, cHId 

thf.~ mal:'knt tilt!") ot, lnt,{)l:'tJfll~ j,H 11 pfH'eont. II'1H'l! ~itt't'notiv(~ l:·tl~o cd 

l(}t llt n l'l'l'lV i (ipI~. 1 neon! i V(~H tot l)VI'n lin I HtH1 f P roy i rInd l: hl;t t, (}l"r',d j t 

t,lt'llit jPt d)(' ItHull' :4v[\il(lblc' t fI liHIl!iqO, 

'I'hp t ut it I 1.:~ 1 III 11'1<'1 11If' 

1I1,td.iriPtj trIm lilt· BtiJ(Hl cd lliprt' 1;Ir.tl'll'tl:Hqi~ tlmounLc'd III 

I'tr,t,. H,Hfd,h ~Hld rniU\ tH~(!(HHllnd fl,t 'L'.t) IHq('Pld of tt'H' tC>l.tll (,lIlh 

It" 011\(', IJ'}J{' lHtlvdlllnq f'OOc.Ut jot, dIet 1101 dllnw t h(~ tit 111'1,)( jlHI III 

1111 thl' ),!i ht 1'1 rUVti of }tHlf.i dVdilld 1(1 (('l IUit' (t,llllt ' I) 

milk dod ott"1 

c'rtl fIt pI .1 t;r!fl I 'l'hf' IIlt:ll (Ji,(ld I VtlllH' Id wJIH'\ III wot I" I lit! ('t.qd I 

!Ii(,lq( t:t f' t tldt t f i f~ rn cd i I iJl11 t, I II I :';(I"tIl1 1111 I II. 1'1 nlhll'l i (III "i 

tIll (';':I'! It·d tutt' cd ndlltrt it. !.,Vf',dllbll' f!llIljl.IIPd It I tilt, IIhlt i .\ 

I' d I I' ( din I p 1 I .! ,iI (() • 11' PP" iUlt t!Hlt) • 



l\~1 th~l fn.nnb(u· (')1: dlllix'Y (Hltt~le ;!.JHl.t;OtUlll.'H), Ql!l~;lt·(ll!.'.nq (n\rl~',ta\l ~l~QOmIDn 

a {JOIH)tr'lint t ~.·hj.t3 '~(,~nf';tt;ms t;h~ hi<;jh (tQtH~ .LnvQ;tvad ~,n m«d,nea;t.ni.1'10 

tlnd ptll;'eh£ul i ng Clud;t t:. iClrlUl. (~r:tHj(l tH,~WE). <, 

t~h,(k\ 1 3 ( La nj~~ fl «1 t'lU) 

l'tltl! t" 1 ~iht}wU tlU\t. Cl:'tHHlbrood t~('jWt~ do nut ~~nt(Jll~' t;lw QPt~;Lmal plpn. 

tl'h~Jy d!~) lH"Jl. q j, vo nduqunto ri)l~u ttl t t) llHld ()J,' 1 JJb()\JJ:' nt~ £lfl (~Vf;U~fl'.{ltl~~ 

Y lc~ ld of 99~i 1 it new peu;' (H)W pcu' yCJtH rn].jl\LivtJ to oJ to.r.rHlt;.~,vn 

1 t1l .. :;(\ t'lItt·IPt.l~w~i mn()lltHtHI lo l"lli'l, 1'"i9 f,), iHld mllk I,\w(H)\,ml()d 

! I 11\,' 11'111'1\1 01 1he· toldl Ltlill ili{'Utl\P, 'l'lll' lotHI lnnd Hl'(ICI 

.I) , W.1th t. I,,, ... 

tlt tilt· ('utlPn\ y.l{.ld C)f 1, 'HPJ littflt, i'i milk PPI ("ow pc:n iHlI\Uln. 



()pl~.llll{t;l. Qnt (H!l) fd.(H) ·Q·oml');Ltltlt.iQU ttnt! mQt(l.ifUl.1 

VU.tUt'l P~QdU(Jti QC l.tlt\:!.\ • .ingtO",(1UtQIt\Q Qfl n",al .. l; 

tncu:lJ.wn tHld 1,tU!9Q ftH:rtlU (Ol;)\d.mnl flnmn r>lIUl) 

.$ •• W._. _______ ~~ __ ~~M~~~~~~. ___ .. _ .. ___ .. N ..... __ .. _ .. ~.~8-...•. ~.~.N._ •• _.~~.~~~_~._~m __ _ 
Vt,l\lC QC ~:hQ p.~~m I Mf~J,,!t1ttH\l, vlll.U(,) I'H-:Qduat~ Hlh.) mnLrovrloo Unit _."~~_~~.~.~.~.~"~.w._" .. ~ .. _~~_.~ .• ~ft.~ ..•. ~ .... ~._~.N~. __ .~~ 

Sma ll, M(~(U.\\m l.Jft ttjo I Smn.\,l. Ne~l;tum J"fUf()Cl 
~.n~._~n_. _____ .. " ___ ~~_m~."~_~.~~ ___ ~._ .. ~_.~.~.~.~~ .. m--.. I •• ~~ •• ~ __ ~ •• ~ ••• _ •• __ M~ __ M __ ~. 

GJ:O:'W mfJrqin (lil. !}t3ltLOO n,OOl.uO l!J/:~OOtOt) I ..... fOO ... 

I 
(,and 'Hme! flil, *3 ,04 3.40 r/. UU I ...... ..."" ,,.0.1 

I 
Grudo aow Oow 1 3 0 I -~ -~ 

I 
Croua~rcod DOW COW 1 I .-

I 
e() t ftw II £\ • 0 . 2 () 0 , 2 1. I ...... 

I 
Hulvp lin, O.bO O,:i.J O,lU I 

I 
IjPiUP' 110. (l. (Hl 1. :~o 0,12 I 

I 
HUrtd!l., Uu. (J. 1 b () • 11, I 

I 
Pc,tnt\ U... Ut()~1 Ot('~~ (f~O~~ t ',~,.. 

I 
('tI\,I .. H}' lit' . () . 1 0 I 

I 
t; \I n t l!j wo I II H • I 

I 
'., ... "".,. '._.' •• ·.,.M"'·.·, I "" •. " ..... , •.• ,.. 

f'.\II" III 1;1 I 
I 

{"HId 1111, I 1,2b~.30 ~),BI'LO() 
I 

()poratt'.f} Cuphnl ~nl, I 0.10 4.1h 0,·10 
I 

lulb()lll· r'1h t u I 
I 

-'Ii' -(,,,,,,,, ,t"~"'IIii<''I«.'> •• ~ " .. ,t!"~_~ .... ~OfI*'~ """""if.~~""_I'Il!" c, .. ..,. ....... w.it1!'i'_+"lr t-,t.q.,_~tl:.·.". H "','"1 ~ !\"Q,ltt~"'."'."(lr'*lf;>It __ 01 ... </>''''11''' 

tJhi 11 j nq 

:.ICI\l t (I' CWnplJtol pdnt, mIt 

••• ' .ttJ·w•· .W.· ·'.·11' .. _____ ...... ___ .. _ila. ___ ............. _ ........ tllli· ...... IIIIiIIIi ...... ~ .. illlilllllliillililiiilll ... IIIIIIIiIIIIIIIIMII ___ .... _IIIiI .. 



.t~ . .!J!£~J!li.s£1-,q~ .. qi~Amm!.!ltt.!. 

Land is the major oonstraint to produce milk and other food oropn 

on small. (2.04 hGot;.at'oa) and la.rgG farms C'l. 98 heota.r(~s). ILl 0 

cjot.tiH~nd.nt~ t.he offact'. of oh~ln9f~ in land or-sa on t~he o};>tl.tnal 

O(1t' CU'Pt' i af:~ (~omhinat j.onfl, lend input l(; j.nCf'tHlSed suocafHli vel.y hy 

0 • .25 lU1d O.~O hocttu:ea on small and J,lu~qo f:al.~mI3 x:·esJ.)G~t~iV'eJ,y, 

holding labour supply and operating capital constant. This 

vaf.'iat,ion l.~) t·,~p~at(~d until. 1~l1'ttH?r inc~.:'(:H)AC;: in land sj .. ze haH no 

pf 1 ('("t c'n 1.I'w qt'OflR IfIflrqin. 

. \ ;1 ( , r n III ( '(! m p ,n pdt utI H • {' ~, : " :. rn.11 q i II 0 t L l'}f' (H i 9 J 11 a 1 f i"J I It 

ld!l. !'. !tllthpl inC1'HiHH in 1.aO(\ i.l1(I(J dtn(l\Hltfld to KHh. '~,fj',;' 

: ~ju\1itlq an inc:n.'J'l~H~ 0f lb. ~~ r.H:'I('utl' ('l' .. ~bl(! ;.». '{,lit· IncrEHu;cI tfl 

1 iHHJ tl r(.~i'l hl.l.H f;lca t'G(d Y (HlY n t 1 net on t hc,' compc~t 1. L i vnn(~S$ (;t 

fjdiryinq vprfllH~ nLhnr fuud c.'jOp:', ttilt.' SiltrI(· fllHtlb("q:" of qr:ac:h~1 cow: 

<i{lpc;'.upd ifl l'.H.::h optimal ::ol.l.ltif)fl, the pcdtL'ln 01 ndlk pr(')(luct.ilil, 

lpm;dl'H:;; v.irt.ui:IJly lJrvll!:.e>rnd. 'rldf; Clllttq(:'f,tf. Ulill it. jn not ncrJI10mic 

I.e k€H:~r tl\()r<~ than nTH) qrdtin (;(')w for r'li IJ~ plodlJ(~t ion Itt thp CUI Ul.: 

yi(',jfi r>t::l cow pc't ynar, no mlitLf~1 h,Jw llw ('oflntrldninq fact.or I: 

Inl't(>rll:iI.q l.UI(j dlPd ldol'll' rni,d~(·:: u{(·rdt.inq "t,q:dtill tlll' lirniti:,d 

! ,'\ (; t cd 1.11 0 c:!tH..: l. i ( In. 'f'} I i r: ' '(') n! 'I t ,; : II!' t h I' I I I I d \l eli () 1\ 0 1 I d l" I 

( '. t I' r p t i :; (I n (t;~ }') 1 (. ~I') • 



... 13 -

On large ratms, land :i.s ino;J;;'~ased SUQCH!HHlj.valy by o. SO hact.~u:¢!"l 

holding labour supply nnd oapital constant. GrOBs margin amounted 

l;(') l<sh. 16,306, l{f)h. 16,922 and Ksh. ),i,303 on (Lila, 8.99 and 

Sf.40 h('ctan;HJ (')f l.and t"~apectivolr. fl'l't(:~ la'and of the par.'amat:rlc 

v(1LiaL ion inland I:n:on ~~h(H'Iat aa tho convtraint. is relaxed t 

operating cap1L 11 bacomes a const.raint And it limits the exransion 

of ()th*<H,' food c rOpfJ. 'l'ho acUl\(~ numbet of grachtl cows al;>peat'od j,n 

(Hat;)) 0lJt.iuwl ~h)l\Jt1.()n, but (llS th(~ oiz(~ ()f the l.flOd j.e further 

f'('11l1Xod, l'.t'cHHjlH·O(~d C(JW~l ~iPP('Hlt'(~d jn thn pItH), and rn.ilk productiun 

~ II'.' rp~HJl)L (t \'lb 1 (, ~::) • 

.. fl\t.cil'Jtl\ f(tlm~;, :11(' ttldjt'Jl' Ci)rl~':CI(lu'li,rlr'J ftwtor (If ptnduct:r"fl i:: 

.; l""~ll1 i t l'l ('.II it.d. (\Ipittil in U\!'tl'd~;! ': ,.,J('!'·f,ldv(>l'1 by Ksh. r.,oo 

",: l tLf ql( :i! rna/lllli .UllouritPtj t,'1 r'!;, j',,40f <tlld r~Hh, JO,4f34. '1'1'11: 

: , ; • ( . \>1<''' j dill r II: 1 (. <l ;.,' (} 1 1 J • ~j pC' I ( C' r • 1 cd j , i I}:. ( H In: v II t C (.nn p ill' 0 d t I I 

tho} f)l ic:nrh,d fdrlTl pltln (t(;lblp 3). TtH~ t'f':lllt n1 l hp param(~t.t ic 

d~lltylnq bfH'OII'lO.t; molt} COIHpuLltlv(, l'r:d .. divl' to othCH food crop!;, 

Tb,,' }:.'fJttprn of ndlk productlOlI Ch:lflf]f'!; rlJld Lhp La.em jncotlll' 

tHld capJtal i: 

limitlr.q 1;1(' l 0 I () f product ic.l'; . 



~l\UYIIUtu:y of U,o()nr. .)t'o<J,,"nnltlli.o9 t'oo\.;l.t~1 

l.nnd p~r.unu)t()r.laGd (Small nnd lntgo t1Qr~nl)} 

~_~._M_N_~ ___ ~ ______ . ___ ~._M __ .~~ .. ~.~~~ ____ ~_.~~M._~_ ..... ~~_~_U~M .. _~~~ __ .~~~~ .. ____ ._. 
Small l!"!~rt'l'll/nr.go r.lu~m 

_ .......... ~.bif __ .j ... ,.t> ... _tu~,,*.~"' ___ oIIiIr!Ib_"·""f'+IIo_""'_ iUir_"'IItIt>~~ ._""_~fi"".IHorj/J~JtiAI.'ifIII'Io'H. ___ "'~._"_"""'_W_ ~""~ .... _ ,..!e" ~""""'.II" 

oea Il\ot'~) in 3, 3tO ,90 S, GltL 00 3; 052.00 15,391).00 16, 30G. 00 lGd>22, 00 17 t 303.00 

nd iH;(:H1 2 04 :L29 2.64 7,90 0.40 0.90 9.411 

~t~tinq Garitol 1,63'.00 1,631.00 1,637.00 &,114.00 5,114.00 6,114.00 S,11~.OO 

'onebt .;)~)d ('O\IJ 

,ftOt1 

{1 • (j <I 

(J.lt) 

1 

0.13 

O. !:I" 

1 .Ot) 

(1.1 b 

0.(03 

0.10 

1 , ~l 1,4 • 00 1, 1 0 9 . (;; 0 

0.10 0.10 

1,3~4.00 1,~~4.00 

t'l!JO.OO ;i'11.0() 

()Cj'/,f)() 1, l'l(/.~~O 

1 

0.01 

o . ll.~ 
G.1 (1 

0,10 

~9.()O 

o 

0.21 

0.1U 

~~,f!l3.0() 

o .Iv 

1!J,442.0r 

443.30 

o 

O. t'l 

0.2b 

O.!H 

o. o:~ 

1, :$911.00 

0.10 

3.50 

o 

0.03 

J, O:Hl. 90 

0.10 

~.hO 

t I), 4 i}~! • 00 

0.0"$ 

H ,"1,1.(, 



SUlllilltU:!y ()f litlo(l1t tn:Q9'~aflM!nq t:I;;.)Bul .. tt 

Of)Qcltting capitt'll pnr.lm\~t~tilHl~t (tn<atU,um fllttfl) 

Ot"cHiH em..- ( .. H lk I 

{!tnnl3t'IN'·,d el.:lW (Milk) 

1 I. ! i!\ • 

0.061.60 

:L Iltl 

:j,'103.00 

;, 

, .. ~'~ 
1 :~O 

. } ~, 

,I lj 

f f. 0(; 

lOt 4OO. OO 

3.0D 

~.t 20'L 00 

+ 500 

4 

(). ~jO 

1 • ~*9 

(J • II> 

(1.04 

.' • '10 

lOt MhL 00 

3.90 

4,'03.00 

... UOO 

4 

0.60 

1. 39 

() • 1 ~ 

0.04 

(L 10 

'1, 'H;o ,00 

1 f 4 ()!) .00 

l,4tiO.hO 



()h flHttH,um t?';U~'mU, 0t)(:,t'ot1ruJ ca.p1taJ, ~ U U QOnfl\r.,r.a;int tOl)rod,\H!o 

milk and other entorprlaoo, With tho BKlsting oho~tage of land and 

wt)r.tiuq ,!ap1t"1;f:'~'rm ·1noc,'Ill() can b<:, ma~.im~,sGd by pr.Qduein~r m;tl,k 

flom grnd~ and cronsbrood cows, and food ~a:Ql~l' Quell o.S CQ·ff0(), 

'}thl' ~11'()fH3 miH;"~lj,rl t:>btainod f~"om 

L t t iu' t n tiLl 



Ott ],EU."gO f«tr.m~h tlS l~l:Jd at-{u\ 1.nt',tGtlaQr~'t dait~ylttl\~ llQCOmeS 

('lompQti..t:~.vo relative r.o n3,t~Q·.~rlatlvo EUll~0r,ptj.oa:l1 ttnd ~it; j.tJ 

f;'l~e(mondc t'.t' kesp el.~lht~ {rrtldtl lUld ono crolJaL1ttaed aowa. f;lim~l,a;t:.ty I 

as t.ho {:onnt~ raj,n1ng f'aotQt' (opetnlt1nq oll"i1~nl,) ;ts ;l;"fJJ.flxad, m:1J.,k. 

fll'od.Ut:t:J.tln1JHn'eiUHul tl1'l m(.;,(;U,um .fa·t'tlls. It:. is :t·o~H>nmn~~nd.ocl\L.bat~four· 

qt'ad.,~ COW~) s.ilQuld tlo )tapt. to tn(ll,atal.i.n t~h.o CHu::r.-snt lavtl\l of milk 

(lutput. 

Uu i ry 1.ndllO t ry d~:~v~) 1. opmt:mt if) :1 nt'l~~ i b 1 (! in t hev Ell udy til rOlL l1ut 

tfum~~rf~ ~·)t\Uuld b~iI gj.vonitlt't'OtivPfl :,~ueh iH~ c~t·'~.dit t:(.leilJtJ,GUii tc'J 

/''f;!ltd P t Iitifu t (,I P' .,'etWf.p dfj:{.:t 1 ~ ; (I(H4 ! I JH en i nCHJt (,; • 'l'htHJ, uti J k 

Ill,du«::ti In \',1111 hp int"prwiti€ld by kl~f'l)irHJ (lrdch' c!t')wn und lmpr()vinq 

• tit mptht'ul:, (if t(lt~din(,~. Wit.h ifltC'hf.lt,h~dl ifIll, lllhnUl dnd C;i:spl t itt 1 

~'1.ll he- (ffffH"'tiv('ly utilinnd. f'ifhH'hial iB~~tlLu'tnnH fmch tit; 

j"UfmrH!! L.d tHwkfl 40Hltj r~OClrl(~r;Jtiv(: r(H:lt,~t ifH~ fJ11(luld rndli;(I nvatJ.nbll· 

nhl";l:t ... t,c;Il"m (,Zl'(:tll.t n(md(~d to flntHH~t' r.o~Ju,lfH· (H(p()mdjttu~ot) fn.r 

bdyin(.J er»tlCt;lnLl'ut..f'# dippirH] anti otht.~t v(~tnrin8ty ('~xpHnf)HO. Lonl! 

tt'rm C';l't.*r.lit tH'l{:3Ch~d t.u tirH.l.f'j(!P Cdi)~ttll inVlltltmvrttf.: nuch dfJ flt~lhl(.'t" 

\'h~ t (~r flUf)P 1 hw tUll'i t () purerUWo tl Uldt" eilt t l (I Hhnu 1 d £1 J no l:m q 1. V(" I 

dup C(,mf~ 1 d~H'tlt i Cln ••• 



~~A~, 
1 • A.l..l Ciu~m~w:tth ,t:t)trS t:tuUt~Hl iboglHUi'l$. f{.\~m1nnd',alt~ eon~;\.dQx·(;)d 

(lmaJJ, -tlOa ltl t\Q~t't);{j~ng I,~ tl'Uh(~de·'e ~,n1:tj~QnQf~11l\a l,3.,"soaJ.Q ~a~htU Ul~ 

~\pp:t1od b~l t~h~nU)~('HlUofatH'\r.,!tsttosa,rt l~~ny,a i 

a . Zebu ,i,f,:t t\ tlumJ .. t 6hol:t~ hQt'f1and ~ ~ td'v'J malin lJ)Qi;11 bl:fl(~d • 

ca:Qss}:)l':o~)d lfl the j;i't*at~ gtHltU'at.l,('n Qf ~Qbu an,a O't'tlde oattle]. 

(h'(ld~~ ("Z£lt.tl~) i;U:~' Itr.oiallao, AY1~flh.11·et t~uartla~ranl,.i ... lGrs~¥, 

3. Al1 opt.:tmal farmplnn haa l~Q~n daf1,necl tlf,l ono whioh Utlf',tO:t' 

phytlj,cat It~eoht11eaJ. (tnd rO~lOUt'ao oo.nd.i,t~i.on~l/ahowa whol 

'~nt:arp,rj.8e ttl Und(,H:l~llke bud hen'l mtloh l.ana t:o c~l"l-oOtrtQ to each 

lH't: lv it~' 00 t:hot, tho n()~t farm r.et' urntl tn;,'(~ mtlxim1,ao(;i. 

II • H.f<l(,~O l'd(~d III II k Y 1.0 l.d pot' 1 (lct Ht inn of i'l t}flHlo ('OW on mna.ll, 

nH*diufIl lind ldl"clEl fiH'tlln iH'f* 1,244/t,'r/~ and :!.,:30H li.t.r~~u 

rrwpt~('t Iv(.~ly. fl'tH.~ yi.(tldG t:1 d f'rCHHlbtPod (!o\tJ arc' l,O~O lit.lt>,' 

('HI Ihnd 1 urn f tu'm 0.4" tH'(Han·g, 

e,n hu IJP f drill () • 94 hot·t if rC.H"q • 

hl 0,19 /)(,It'l dl (In, 

l)fl : lif:q('~ 1 dIm O. 0;> h(l~ct dll?'fi) , 

/, PlltcihH:lnq J'.'l'i,·( rtf (it 

Hnh, t,OOD 4,::'0(1 



W1nt ,'rlH"}('l, 1(, (19"'j) 

t 1t~.naar pt]oq:nmm:Ln{1; An Al~pl.~.Qat~d~tH1 

to tho ,tdont.1fiQat~on ogt,hebeat~ 

oxisting forming Bt~a~lgy fD~ pIa

StUlt: 1;~U!·me·ff.~ ,in Kenya t t 

nnp\Jbli~)h()d M,A. ReElo,ar.oh t)81pru:-, 

Un1veraity Qf Nairobi, 

*l:nut ru(:tj,Of)S tea' usin9 LbHJi.~. 

l' t lilfH ammi nq dt1 t [1 t, t'i,HUll.at it,n 



OClott ~1t l.3." Hau:t'ison, 8.1'. 

and Woodford, K. B. (1906) 

Ht;'i'ldy, 1':.0,. t'lnd 

(' d fHl 1 t, 'J, I \fJ. II q ':1 h ) 

I it· ,,H"j Y , f·:, 0 ., (~ t d 1 t (l 9 6 !., ) 

l~(Jwl A.I\,(', (19'/H) 

('111'1 i t;t 1 y III I I V(q~t ('11'1\ 

'ie'VI' I illlllll'fd (1 t)tH)) 
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