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ABSTRACT

An econom c anal ysis of experinental data was conducted to

determne the optimumlevels of the feed ingredients and to assess

their individual contributions to egg production. Twelve experinental

rations were subjected to three production function anal ysis, nanely

quadratic, square root and Cobb—Pougl as functions. The Cobb-Dougl as

function was found to be the best fit for the data.

The result showed that, econom c output of 33.11 dozen eggs

was achieved by 24 birds in 4 weeks. The total feed level at this

output level was 31.66 Kg with groundnut meal contributing 29.74%

yel | ow mai ze, 32.44% and wheat offal, 31.88% Weat offal was

however found to have been overused. Goundnut neal contri buted

significantly to egg production than yell ow nai ze and wheat offal.

It was also found that feed cost forned about 73.17% of the

t ot al

variabl e costs in egg production. Wth groundnut neal

contributing nore to the production process, its use could be

increased for profitable production. It seens however that, the

supply is the major factor and therefore, alternative sources of

protein feeds should be sought for.
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CHAPTTE_ OVE _

— o —

_INTRCDUCTION

1.1 Poultry as 7 quick source of protein

The deteriorating food sitvation in the country had ite
beginning right from the advert of the petroloum industry in the
carly 1060s. This wag accompanied by the Figorien civil war of 1967
to 1970 which vas also followed closcly by the drought of 19?3/74,in
the Northern parts of the countrye. This state of affairs was aggravated
by the ever jnercasing population which wag groving ot o faster rate
than agricultural production. These problems have erystallized into
the giant tmonster! which the country is facing today. The Government
then, in its offorts to avert this ugly position, started to import
large quantitics of neat to avoid any serious protcin shortage in

the peoples' diet.

Today, the Government is facing the problem through direct
involvement by ectoblishing the River Basin Develeopment Authorities,
the Fational CGroins Company, the National Livestock Production
Company s the Taticnal Pouliry Froduction Company ctce in the bid to
increase food production for tt.c country. Thc place of poultry in

this regerd thercfore cannot be over cmphasiscde

In this study, poultry simply means the domostic fowl, Gallus
domesticus. This specic of poultry reedily provides hunans with
protein and other focd nutrients for bettor henlth and growth through
jts meat and cggs. In the past, chicken and cggs wvere used in rituals

in a~ddition to human consumpticm in cither friod or boilcd forms.



Ls a2 result of its scarcity, nct much of it could be got by the
majority of the familiesy morc especially in develeoping countrics
vhere the living stondard of the peoplc are generclly lowe The
consumption of such commodities were thercfere nssocinted with the

high income group in the sccicty.

Nowadays, it has become o knowm foet that egre ronk only with
cow milk in being thec mest cconomically produced snimal protein
while the meat surpesses other domestic cnimels in cconcmy of
proeduction as obscrved by Oken (1975). Mirthermere, the cggs contain
morc nutrients than any other food., They are palatable, cosily
digested and can be uscd in baking, icing, icec creams, custord,
ovaltine and several other beverages. The mcot too is very palatable
and popular. It may be served ng roosted, fried, in stcws, salads,
sandwichcg and sausces. Poultry thus ronks very high as an important

sourcc of varied protein diet fer man.

The birds providce the row materials for many other industrics
like in the preparation of vocecines, animal feeds and fertilizoers,
pharmoccutical products, vornishes, paints and many others. The
albumen is useful in leather tanning, textile dryirg, phetogrophy
and book binding industrics. The yolks ore used in the menufacture
of points, scaps ond shempccse The shells are uscd in mineral feoeds
ond fortilizcers. The foathers are used in making cushiong, pillows,

metresses, dustors, local fons, animal feeds and fertilizers,

The emphesis on the protein content of the human diet is

perhaps the most important espeecially in the developing cowntrics,



Infact, protein defficiency is belicved to be a mojor problom of
malnutrition in all develeoping countriecc. The lewer income gronp who
form a largs najority of the pevulnticon gzet even smallor quentitics
of it their dicts, According to Lowry (1970), 70 grems of protein
per day are reauired to prevent a defficioncy condition in adultse

while children below the oge of

L0

Tenrsg, vho ore fost growing ond
require body-building protein in sufficient cuantities need about 2
grams por kilogram body weipght o doy to maintain them, and about 80%

of thege children suffer to varying degrees from malnutrition.

In Figerin, the Third Foticnel Dovelopnent Plon, 1975/80
showed thot the crude protein intake was 56,46 groms per doy. The
Government thon, plonned to achicve a level of 60 - 65 grams through
livesgtock developments, During the periecd, demnnd for more and bettor
stople foed ap well og fer npninnl proteins were cxpected to grow ot

the rate of about 5% and 7% por onnum rospectively {(F.M1.DoRs 19?5).

Improvement in the livestock sector of the ceoonomy would
undoubiedly incraeage the animal protoin intnke in the country.
Unfortunately, ot the moment, livoegtock improvoment iz stil ot the
resenrch levaelsy vhile individual owmere arce still epercoting on the
trediticonsl basis vhoere the animals are alleved te wonder froely
around the village and its surrounding arens without much core from

their ocwnoers,

Poultyry szooms to be the most nromieing ag improved dbreeds are
~vnilable in meny parts of the ccuntry today. Comnercial production

cmpleying the intensive systems are quiite common in many bploces,



There is also o marked increasc in the number of 'backyard'! units
in urban areas utilizing the intensivc moethods to preduce meat ond
cges to the reouirement of the fomily and o little surplus for the

neighbours (Abolu eteal, 1981),

EBstimnted Figerian meat supply composition FAC (1966), indicated
that from 1963/64 to 1979/80, povltry meat wenld have increased by
237%; which wos very much higher than sny other meat supply in tho
country. The current Government policy on agriculture ond agricultural
loans is increaging poultry forming even the more; thercby increasing

the country's onimal pretein intnke,

It is however noticcd, thot eccnomic studies in the field of
poultry preduction is lacking in Figeriz (Mfuru, 1980). Since feeds
are the most crucial in this industry (Heady ond Dillen, 1969), any
ccononic study on the fced composition and reguircmente of poultry
covld be of much help te poultry formers whether on lorge or small

scnle boasis,

1,2 Problems ond justificotion of the study

In recent times, poultry farming is becoming onc~ of the most
repidly developing enterprises in ngriculture, As » result of this,
greater and grenter competition will become apparcent. This in turn
will bring about the usc of sophisticnted production tools and
mcthodss This nlso recuire o lot of analyticel and manngoment tools,
Since the application of precisc cconomic or decigicn principles is

very ncccessary, the cvailobility of input/output datec. relevant to



the produection process is importont.

A lot of emphnsis hes been “laced on the protein and energy
lovels thet vwill optimize egg production (Agudu, 1971s Cookc ~nd
Perry, 1980 and Palafox, 1975), but sc for there érc ne defined
lovels. It is therefere possible to use approprinte foeod ingredients
to monipulete the retion in corder to get the best combinntion of the
nutricnts. VWith varietions in the pricces of feedstuffs affecting the
plan for cgg production with respect to what to fecd, when to disposc
of the floclks #nd ~t whnt pricec to sc¢ll the produets, the usc of
appropriatc analyticnl techninues will definitely help in selving

some of the precblems associated with cgg production.

It is our opinion that 2 study of this kind will throw somc
light on tho problemns which poultry farmers froce and will provide
usceful information on how teo advime them concerning the best way to

combine their availnble resources for profitable ogg production,

This gtudy trics to supplement thoe current cxperimontal studies
undcrtoken ot Shilo cxperimentol poultry farm by looking =t once of the
severnl cxperiments from an economic peint of viowe Ve sheuld however
statc herc, thot conflicting ccments with the original findings of
the experimentrl data should net be taken os en infringement on
proffesional cxpertisc but rother ag on nddition to the research

findings.



1.3 Objectives of the study

Experiments on ¢gg production have shown that therc is no
defincd protein and encrgy level yations that will moximize ezg
production. As vrosult of this, nony pecople hove come up with
different resulis, écpending upon the onvirenment whore the various
cxperiments vere conducted. An ceonemic annlysis can thercefore he

used to icentify the most profiteble foed combinations.

The moin objectives of this study thercfore is to find an
cconomic strotcgy through vhich higher cgf production could be
achicveds The specific objectives of the study arc:

1. To detcrminc the verious jmput rcouircments in ege production.

2. To gpecify theo preduction fanction for ogge prcduction.

3. To cvaluste the least-cost combinetion of feed ingredients for
profitablc cag productions

Do To evalucote the performancc of the fnrm using gross mergsin
onalysis.

e To cxomine the implicaticn of the rbove onclysis with reference

te rescorch, extension and pelicy.

1.4 Orgenization of the thesis

Chapter onc discusces the importonce of poultry as & source of
protein and the need to improve it. The chaopter clso gpecifics the
justificaticn and objectives of the study. Chapter two ig devoted

to the literature revicwu on the development of poultry industry in



Vigerio, the ncceptability of poultry products, c¢fforts of rcsearch
to increnge prefitobility ond recommendations so for, Chapter three
diszeusses the theorctical framework ond the methodelogy of the stucy.
Chapter four gives the resulis and discusreions on the datn onolysise

Tinrlly, chepter five gives the sumacry and conclusions of the study.



CHAPTER THO

e m— - ———

LITERATURE RIVIEK

Poultry industry in Nigeris is rother now. This is beencuse
poultry kecping wos never considered ar 2 busincess but rather as o
hobby. It vos the traditional frce roange system vherchy the birdas
were allowed to roam cbout freely arcund the villoge and surrcunding
oreas fending for themselves with little or no formulated ratione ot

211l (Richard, 1977).

The industry storted about 20 years ogo but it is only now
thot its impoct is being felt, Halbrock (1962) revortcd thot there
were only about 30 million chickene in the MNertherm Region of Nigeric
as at the timec of his report. Trere wefe no commercial poultry farms,
but only twe Government units ot Riyom, 40 kilomcters Scuth Uest
of Jos and Mandc, 16 kilomcter»s North of Koduna. There vere hoewever,
smnll poultry units found in elmest every village vith small
indcginous birds which were crosscd with largser importod breeds in

some pleccse Poultry producticn facilitics were 2lso lacking.

Althouch there were no statistice on opg production, it wes
cstimoted thot about 80% of the ergs scld through stores vere
imported and that most of thor. come from Holland., Tut in the Southern
port of the country, the story wos differcnt. The repcrt had it that

the industry startcd carlier :spceially when the then Regionnl



Governments, through the Ministry of Azriculture and Netural
Resources introduccd the form scttlement schemcs ond ceducnted frrmers

on mcdern agriculture,

fecerding to Halbrook's consultant rcport, the Bastern Region
poultry procrammes werc doscribed ns the best in the 60s. It wos
snid to be complete in cvery respect with beth plons and action on
proeviding o supply of chicks, meking feods available, arranging for
vaccinntion, training ond follow-up ficld sorvices or cextension ond

finzlly, help in merketing the products.

An information memo on lhuntoka Commoagie's poultry form by
HMcliven (1963) also indicatcd =hat, a2t the time Muntokn gtortced
poultry farming in 1952, 1littlc wos known in the way of modern
methods of roising poultry in the lMorthern parts of the country,
and thet the poor groade of lecnl chickens were fed on what they
could scrotch for thanmgelves ond on houszhold scrops. Therce vwae a
poultry station at the schecl of cgriculture, Somoru for mony years,
but its programmes vere glanted tovords treining poultry extension
staff rother than having the small or houscheldoers orgenized and
trained on hov tc momnge poultry. In 1960, the then Forthern
Government sent interecsted irdividuals te obscrve metheds of poultry
menagenent ot Government and private forms ot Fashola ond Agegce

ncar Oyco in the then Vestern Region.

It is however intercsting to know thoat the develepment of
poultry os o businoss has been very rapid in rccont times. It is

fast moving from the traditionnl mcthod of extensive system to the
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more commercinlized intensive system. This is due mainly to cconomic
facters such as getting more outrut per unit input, space ~nd easy
mencgenent, ready markoet and quick returns in the business. This
trend has increoeed the population of poultry in the country since

1062, In 1030, it wre put ot z2bovt 133.4 millicn, ocut cof which

Recent attepts te sclve sone of the production and disecasc
oroblems milit ting agoingt povltry preducticn in Vigeria by various
individunls in our universitics, collcges of technology ond very few
research institutions hove contributed in ne small meosure in
poultry development (Furu, 19€0). Haldbrook (1962) describoed peultry
as being the most promising than any other livestock busincsse. In
hig view, poultry devclopment would pay morc for the country than
any other animel production progromme; and thet therce is o petential

for it.

2.2 _Acceptability of poultry products and efforts of rescerches

to incrcasc profitobility

Poultry productn orc accentablce to 2ll races. Infoct, this
group of birds ~re ~mony the most adoptoble ond domesticated snimals,
end there are only o few places on the glcbe where climatic conditions
moke the keeping of poultry flock impossiblze (Thomann, 1968).
Stadelmn (1977) dcscribed eggs s cnc of the fev foods that arc
urcd throughout the world a~nd that it hns been an importont pnrt of

the humen diet since the dawm of reccerded histery., In modern times,
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egioo have been on important commodity in internnticnal trnde.
According to Swenson (1977), ~¢riculturc with 11 its tochnelogical
chenges, hos revealed itself in the dromatic chonges in commercial
cs profuction. Ile peinted out thot, less then o generation ngo, the
moin supply of cgps eome from smell units of ~ few hundred birds
mrinteined os gencral form ond backynrd flockse. But todny, production
is beecoming higshly epcecialised writh units of 30,000 or more loycrs

not uncommen in mony ccuntries.

Richardsen (1975) observed that prowth in world cgr production
hos been phenomennl and even mere s¢ in the developing countrics,
He alsc asserted thnt the poultry industry has more feed conversion
rote than other livestock industries, hence its lucrntiveness. The
protein conversion efficiency rote for egg production is 249 for pig,
13%3 for beef, 6%s for sheep, 3%; for broiler, 23/, ond for turkey is
22%. It is therefore in order for Covernments to encournge this
industry for cheap protein source. In his book, "The Chicken Vart,
Ross (1978) ouoted Edward in 1965 as soying thots the poce anéd noture
of technological chenge in the poultry industry to have no parallel

in the record of a~nimal pgriculiyre,

Despite the fact that the industry is moving fast, there are
still o lot of problems b2 be overcome for successful and profitoble
returns. These problems includei nutrition, monngement, disease
control, storage and marketing. Richardson (1975) expressed concern
about world-wide problems due to shnrp rise in the cost of production

coused by the effect of inflation and substontial incresse in the
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cost of feeding. Ile advocated for morc information ~bout cgg products,
particularly covering production, utilization ond consumption dato.
Nuru (1980) agreed thet, since fecéd cost constitutes 60 -75% of the
input in poultry production, ony »esenrch thot con reduce the feed
component of the cost will be o great break-through in -ny part of
the world, "c very much argued that ot the moment, there is no firm
resenrch guidelines for formulnting diete to contoin the optimum
levels of protein ¢nd energy required for the exotic brecds under
Migerinn conditiong; andé that morc information is required on spocing
ond lighting os they affect cge production. Research in methods of
stornge of moultry products should be given anttention. A lot of
efforts are being done in thie rogoard by some rescarchers clsgwhere
in order to increase profitobiliiy, but specific recommendotions

arc yet to be made. Some of the fow vriters who mode some suggestions
to improve the storrge of poultry products includey Most (1978) who
suggested curing ~nd smoking of poultry meat for longer storsgo,
Nokomuro (197?) suggested the use of low temperatures, corbondioxide,
oils, liguid prrafins cnd some kinds of emulsion for kecping cgrs

fresh,

As regords protein ond energy levels for optimum egg production;
there ore vory mony sugegcestiong basced on the climotic conditiong
mnd cxperimentnl set ups. MeDon~1ld (1978) is of the view that, there
are ouite o number of ~lternative ecguotions for predicting
metabolizoble energy (ME) intoke of loying pullets. Put thot these

equctions may predict within o stondnrd deviotion of about 7 Koal/do .
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e went on to explain that there are o number of factors influencing
the zccurncy of the prediction. These froctors include such things
like genotypes, nmanagment foctors like environmentnl temperctures,
oir velocity, housing systems ond number of bhirds per conge. Also
feed restriction during the layinig; phose can affect the accuracy.

As fob temperotures, Boushy ond Morle (1978) described the confort
zone Yor layins birds ~s between 10 and 20°%. 5 %0 10 and 20 to 2500
nlso ncceptable, but below 5°C and ~hove 2500 are bod and could
reduce production. 1500 is the most acceptoble and idenl, According
to them, feed consumption mcy te reduced by 10 to 15% in hot climotes.
In such a situ~ntion, one must reluce ths cnlorie/protein ratio by

10 to 15% nlsoe

Thomann (1968) however, argued thot high producing flocks might
ctond temperntures higher thon 28°C and vroduce well at 32 to 35°C
if their menngement nnd feeding ore properly adjusted. While 2 hen
from on uneelected loenl breed without nutritioncl care lay as
mony as 40 to 50 eggs annually (most of which are used for hatching),
o hen from o highly selcctel laying brecd, given slightly more
car~ may lay Tvom 132 to 200 eggs or more annunlly, There ore many
of the highly sclected breeds in Nigerin todcoy (Olomu, }980) vhich

includes Varren, Bnbcook380, Tetre, Hyline Bl ond - host of others.

1
Bxperimentnrl studies in Shika, show that 14% protein =nd

2,000 Kerl/Kg or 16% protein ond metololizoable energy of 2,200

Kcnl/Kg feed will give the highest physical maximum of egg production

(0lomu wt.nl, 1980). Cooke ond Perry (1980) ond Agudu (1971) cgrred

thot ege numbers tend to increrse with protein levels, Apgudu however,



found that protein levels reduced to 18 or 16% haos no deleterious
effect on the laying performonce, Summcrs (1675) nrgued that high
enerry diet is not neccessary for leying hons,

n cxperiment on the perforrance of Single-comb Vhite Leghorn
foed 14 and 16% protein by Ross onc Herrick (1973) showed no significant
difference in egg production, feed ond mortality. Therc was howviover,
a slight gnin in weight by loyers fed on 16% protein cven though
they consumed n littlc less fecds, The hens fed the 14% protein
also showed higher egg size production. From this, they concluded
that layers could be fed low protein rotions without reducing the
performance of the chickens or ccst since protein feeds normally

cost higher thon energy fecds.

Another experiment on the effect of 16{ protein starter diets
on subsequent performonce of growing and laying of Single-comb
Vhite Leghorn pullets by Prlafor (1975) showed that birds fed high
encrgy levels of up to 3,096 Keal/Kg at the starting period consumed
less foeds thon birds fed on less encrgy levels of 2,072 Kenl/Kg.
Those fed on low energy feeds consumed more and thercfore consumed
more protein for fastcr growth, Protein concentration in the starter
diet did not howvover affect fecd consumption during the laying
period significantly. Loyers fed high cnergy diets produced more
cggs thon layers fed on low encrgy diets, From this finding, he
concluded thot the level of energy in the diet is probobly more
crucial than in the storting diet for overall egp productioni and
thet 16% protein could be fed to day-old chicks without affecting

their subsequent overnll performance. Meanvhile, the Agricultural
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Txtension anéd Rescarch Linson Services of the Ahmadu Bello University,
Semoru, Zeria recommends 18 to 225 protein for broilers, 18 to 20%
for chicks 0 ~ 7 weeke, 150 for growers rotion 8 — 20 weeks end 16%
for layers rotion 20 wvecks ond ~bove. Thero ic however, no specific

recommendations on encergy levelse

2.3 Feeds, morkcting, @isensc control and consumption

W ———

poticrms in Nigerico

Some few yoors ago, poultry feed used to be o big problem to
poultry formers. The situation hos however chonged since the various
Governments storted to be involved in the drive for morc ond better
food tnd meat production progromres. These progrnmmes includej the
River Basin Development Authoritics, the Lgriculturnl Develepment
Projects, thc Federnl Livestock end Meat Authority, the Mational
Poultry production Comprny, the Operotion Feed the Fotion (OFN) ond
now the Green Revolution Progromnc. There are more thaon 40 nutritional
types of focde monufacturcd for 211 classes of livestock in Nigerico
todny (Keckcochn, 1278). Commerci~l fecd producers like Arewn, Pfizer
and o host of others vlus state Sovernments fecd mills nre nllevinting

the problcems of poultry feeds in the country.

In the aresn of merketing, not much nttention has been given to
poultry products. This could he ag o result of the insufficient
ouantity of eggs and poultry meot in the markets., Therc seem to be
o ready market for then due to increasing demands for them generally
in the country. But with time, ond with the increcsing number of

people entering into the business, it will come to be another concern.
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With rcgords to poultry discases, Nigeria has beer lucky in
that, with adequote prophylectic routire messurcs, the vorious
economic disenses have been well contrined in commercisl entorpriscs
(¥uru, 1980). Thers ore however nev discnsos like Morck's disease/
~avion Leukosis and Gumboro dicease coming with the broeds (exotic)
vhich neced to be given attention. It is hoped thrt with more rescnrch
end incresging number of veterincry services, poultry mey rot pose
too much problems. It is genernlly ~ccepted thet good monagement
practices and strict sonitory programmes will solve avlot of pouliry
production problems especinlly with rcspect to climntce nnd Cdisense

conditions.

Pertaining to the consumption pattern of pouliry produvcts in
Nigeria, the trend hes o2luays been on the incronsc. 1959/60 egtimntes
showed that 0.94 Kg per copito per year was consumed; vhile in
1668/69, poultry products contrituted —bout 0.4% to the totnl protein
intoke on per cepita basis (Abelu et.nl, 1681), In the Third Notional
Dovelopment Plan, projections for poultry mer~t was put ot 0,086
million tonnes, with a growth rote of 6% (I.1i.13.DeRe, 1975). If
such projections could be achieved, it mecans thnt more poultry
products would be consumed nnd thercfore morc protein, cspecially
from eggs. This is becouse cgg hiwve been described s one of the
rare foods which ore high in nutritionsl voluwe, Lecording to Thomonn
(1968), two egps per day will supply = person with the following

nutrients (Trble 2.1).
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Toble 2.1: Putrient content of twe eggs supplied per doy.

— e —— L ——— T B . S T — —

Mutrients Units
Protein 13 groms
Celorics 167 cnloriecs
Calecivm 51 Mg
Phogphorus 232 g
Vitamin A 1,030 I.U.
Thionin (Bl) 0,10 Mg
Riboflavin (B?_) 0.31 Mg
Vitomin D 100 I.U.

i i  — L e R e s — T S R e —

Sourcc:  Thomonn, Y. (1968), Poultry Kecping in Tropicnl
Lreng. "0, Rome, 1968, pp. 1 - 2,
The figurcs in the Toble (2.1) cmphosiscs the need for more gy
products which will subscquently bring about morc protein and other
food nutriente to supplement the ones obtained from plants which

are said to Lo of lower guelity as comparcd to the onimal protein.

2.4 Tconomic studics on eg production

The ege industry is chorncterized by severnl problemss some
of which centres ~round feed mix, feed ouclity, monagement and
expension in order to achicve scale in production. The lag period
from the dny-0ld chicks to the point of loy nt the nge of about 20

to 21 weeks mny scem too long for some beginners entering the industry.



18

Since feed alone constitutes about 50 - 75% of the total cost of
production (Huru, 1920; Heady, 1952), the initial outlay may be

high. These problems not withstanding, there is still a great
potential in egg production. Effcrts to fully exploit this existing
potential cannot yield the desired results without a knowledge of

the production functions in the industry. This is because such
knowledge is basic to the undergiending and assessment of the
productivity of resources alread;y comitted in the industry and the
extent to which egg output can be increased from such stock of
existing resources. Such knowledge can also be useful ar = diesgnostic
tocl by wvay of providing general guidance to individuval egg producers
as to what ounantity or mix of resources to use and of cgg output

to produce to maximize profits (Olutoba, 1977).

Unfortunately, it seems there is little information ebout the
economics of egg production, especially with respect to the input/
output relationships. Heady et.al (1966) agrecd that for several
decades now, little is yet knowa about the nature of the production
function in egg production. They also reported an analyeis from
producticn function for cge from farm record data which indicoted a
diminishing marginal resource rroductivity. In their analyeis, the
Cobb=~Douglas function was adopted but they were of the opinion that
other algebraic forms of functions should te tried, since there is
no a-priori rcason tc believe that constraints of the Ccbb-Douglas
equation in respect to constant elnsticities of production and
subgtitution should prevanil at the farm level for particular input

categorics.
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Olutoba (1977) carried out an input/output relationships
study in the ecgg industry of the Western State of Nigeria with two
sets of dato, one from the farm settlers and the cther from private
poultry farmers., In his anelysis; hc included; egg output/bird,
labour in man-hours/bird, fced consumption/bird and other costs/bird,
ag his varialbles, After trying the linear, cuadratic, exponential,
Cobb~Dougleg and the square reocot functions, the quadratic form was
chosen o8 the best fit. Ilis results showed that o physical maximum
output of 10 dozen eggs was achicved per bird in 6 months. Tut the
cconomic maximum of 3 dozmons per bird was achieved in the 6 months.
He hovever concludcd that the farm settlers performed slightly
better thon the private ege producers. This he said, could be duc

to the fact that the farm settlers used their resourcco more

efficiently.
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CHAPTER THRIE

_THECRETICAL FRAMBHCRK AND MIMTODOLOGY OF THE STUDY

L ——

Miantitative economic tools; of dete analysis 2re usually
framed in the form of models for easy conceptualization. These
models therefore imply some kind of representation of the actual
form of vhat exist in reality. They cen either be descriptive or
mathematical in nature. L great deal of mathematical models are
available tciay with different disciplines using different types

for different purposecs.

According to Jones (1975), models can be classified into
static and dynamic, stochastic end deterministic and bioclogical and
economic modelg., When the values of the variables and the relationship
between them do not change with time, the models containing them
are described ag static. Although relationships may exist between
vari~bles, no change in any veriable is time dependent, Linear
programming and prc uction funcitions are examples of gtatic models.
The outputs of such models will not change with time. Dynamic meodels
are those wvhose values of outputs are time dependent. The valueg
of the outputs and variables will depend cn the initial values
assigned to the varirbles and length of time which has clapsed
since then. fuch uodels are capable of representing the staterof
the system at any given time, and although they may produce at the

same point in time as & static model, they have dene so by a process
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of continous updating of the components of the medel. iThen the
probabilitics of components heving particular values ore incorporated
into the model, then it is termed stochastic. Tut when no account is
taken of the variability associated with the volues assigned to
components, then the model is described aos deterministic. Fiological
and economic models in agriculture Yring 2bout the synthesis of

biologicnl and cconomic elements togother for casy wvorkobility.

There are many models used in egg production, but the videly
available and successfully uscd, nccording to Griffis (1975) include:
1, Linear pregramming - the value of this technicuc for maximizing

or minimizing a singlc objective function subject to lincar
constraints is widely accevied, It is the most vidcly available
snd adepted operational ressarch technigque. It is the standard
dietary formulation technigue. It is also used in many other
enterprises and industries. Put it hog got severnl disadvontoges
also. One major discdvantage is that, increase in inpnt will
give the same proportional inoreasge in the output which moy

not be true. Secondly, the technique docs not consider price
changes over timece. Thirdly, sincc it provides for an optimum
solution to the problem, there is less or limitced choice of
several activitics. Fourthly, some fixed congtraints of costs
mey 2lso affect the choiece of an activity since linenr
programning does not teke fixed ceosto or sosets into consideration.
Thcoe are just a few among thoe problems one would face in the

usc of linear programming technioue,



2

3.

4

22

Monte Carlo programming - this is & mcthod of producing solutions
to matrix problems. This differs fundamentally frem linear
programming in thot; instead cf secking the unioue optimum
solution, the method producas & large number cof alternatives

or clternative feasible solutions. Attepts have becn made to
apply this tc dictary formulation, but it hos no advantage over
lincar programming,

Dynomic programming -~ this approach is concerned with processes
involving 2 sequence of decisions over time., Mony exomples of
such processes can be described in agriculture, including the
cge production industry,., It is a conceptual approach rather
than a singlc technicue and it is consequently neccessary to
construct models for each period with respect to the problem

to be studicd. It scome to be relevant to o number of replacement
problems sveh ag machinery, and to contincusly operating
livesteck cnterprisce such as beef, milk, cggs and broiler
production. But & number of proctical problems prevent the
wide-gsproad application of the dynamic programming like
developing » model for cach type of problem te be examined.

The availability of dato is nlso a2 serious problom becaunegc

the medel builder must define coefficients not only for the
current plan but also for the subsequent plans,.

Simulation - this rcfers tc models that are not concerned with
optimizing technicucs such as lincar progroamming. It is not o
technioue, but an appreach reguiring the development of a

model and then experimenting with it. The complex stochastic
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and dynamic noturc of the systoem can be taken into niccount so
that @ more renlistic medel is developed, The disadvantage of

it is the nceessity to develep 2 new model for each system te

be studicd. This ie a time consuming tosk requiring o combination
of gkills scldomly feund in onc individunl,

Ss Multiple regression - this is 2 general statigticnl technicue
through which once can anslysc the relationship between dependent
voariable and 2 set of indeprndent variablios. It con be viewed

/ vhich
cither ns a descriptive tocl byzmhc dependence of one voriable
on othere is summeriscd and decomposed, or as =n inferenticl
tocl by which the relationships in the population 2re evaluated
from the excmination of the semple data (Nie etenl, 1975). The
multiple regression technioue is used most os a descriptive
tool for, it mokes it possible to:

(2) Find thce best prediction eouation and cvaluate its
prediction accuracy.

(v) Contrel for other confownding facters in order to
cvaluate the contribution of a specific variable or sct
of variables.

(c) Find structural relations and provide cxplanations for
scemingly multivariate relotienshipse. The technique
mekes use of preoduction functieng, consumption functions,
supply functions, demend functions and sc meny other
rclotionshipse.

In agriculture, cspeciclly in crcp and livesteck production, mony

forms of the production functions can be used.
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3.2 _Source of drin

The dnta uced in this study wore ccllected from Chike
cxperimcntol poultry farme This experiment wns desigmed to obtnin
the optimum prctein ~nd chergy levels for brown typc chickens,

These chickeng were the Vorren tvpe pullicis,

Thege Verven pullets wore rearced on conventionol storter
ration until they wvierc 20 wocks of age. They were then fed 2 common
layers ration until they werce 272 wvecks olde. They were weighed,
divided into similar groups of 24 birde cnch ond distributed into
36 Cm wide by 36 Cm decep loying cages, two per cage. The loyout of
the experimentsl dceign vos the complotcly rondomized block design
of the form, 24 Yy 4 by 12. The cnges were housed in an open-sided
poultry house. Tech of the experimental rations (Toble 3.1) wos fed
to four groups of 24 birds per group for a period of 308 day,

divided eouzlly into eleven-28 doy periods.

The rotions were of threes protein levels ( 14, 16 ond 185 )
ench fed at four metabelizable oncrgy (ME) lovels of 2,000, 2,200,
2,400 and 2,600 Kenl/Kg foed. The calcium ond phosphorus contonts
of the rations wore held constant at 3.75 and 0,95% respcctively.
Dietory nutrient levels wicre bhased en laboratery analysis of individual
ingredicnts (T-ble 3,2). Commen ingredionts contoinced (ce 4 of diet),
fish meel, 2.50; bone mcel, 2.253 poriwinkle shell, T.003; common
salt, 0.25 and premix, 0,15. Premix supplied per Kg of raticn:
vitamin A, 11,250 I,.U.g5 vitomin D3, 2,250 1.C,U,3 vitamin B, 3,75

Mgs vitamin K, 2.25 lig; thiamin, 1.50 Mgs ribeflavin, £.125 lg;
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DL calciun pontothonate, 7.5 Mg; niacin, 18,75 Mg; copper oxide,
1.¢0 Mg; cheline chloride, €0.C Fgj; vitemin Bl?’ T.5 Mg; mengonesc
oxide, 24,2 Mg; zinc oxide, 18.7%5 Mg; ferrous cnrbon~te, 30.5 Mg

cobalt sulphntc, 4.25 Me ond potogsium iodide, 5.30 Mg,

Feed ond wator were supplicd o4 libitum. e crtificial lighting
uas provided. Records were kept on deily group average cgg production,
mertnlity, feed consumption, hough unit value once every four weeks,
ege weight (average of 2ach group on cne dry of eoch weok) ond body
weight ~t stort and end of the experiment. I'rom Morch, 1979 throush
Februery, 1¢00, the minimum temperatures ranged between 12,2 and
21.3003 moximua temperatures ranged between 28,3 ond 35.800. The

relative hunidities ranged between 13.4 ond 82,3%.
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Toble 3.1 Percont composition of experimentcl dicts.

D e e e e e S s

Ingredients Rations
S U AN: IS ; SRS S -
Yellovw medisc 36,25 32.75 24.25 43.85 40.35 36.85
Groundnut menl 5075 11475 17445  Ted5 13,45 1G.45
Yhent offol 45,85 43.35 4035 36,55 34,05 31.55
Commen ingredients 12,15 12.15 .12.15 12.15 12.15 12.15
Crude protein (%) 14,20 16.20 18,10 14.20 16,20 18,10
Mz, Kcnl/Kg feed 2,000 ¢,000 2,000 2,200 2,200 2,200

I LN - (R JES | IS (— - —
Yellow moize 51.45 £47.95 44.45 52.05 55.55 52.05
Groundnut meal 9.15 15,15 21,15 10,85 16,85 22,85
Vheat offol 27.25 24,75 22.25 1T.95 15.45 12,95
Commen ingroedients 12,15 12.15 1215 12:15 12:,15 12,15
Crude protein (%) 14,20 16,20 18,10 14.20 16.20 18.10
ME, Kenl/Kg feed 2,400 2,400 2,40C 2,600 2,60C 2,600

i ——— TP B W e o e S e e L 8 —— = W — 3 ————

e m

Scurces  Olomu, JeM. ctenl (1900), Cptimum pretein znd encrgy for
browvm cge type chicken in the tropics,
6 Durcpean conferencc, Mumburg, 8 - 12 September,
1¢30. Published by Forld's Foultry fLcience
Association, ferman Tranch (FrD), Vol. 111,
PP. 155 - 162,



Table 3.2:

(rir dry basis).

. b e e ——

Crude protein
ME, Kerl/Ke
CGalcium (9)
Phosphorus (¢)
Amine acid (4))
Arginine
Jystine
Glycine
Histidine
Isolevcine
Leucine
Lysine
Hethionine
Phenylalrnine
Threonine
Tyrosine

Valine

B R e .

moize

£ 490

3,476

0,10

0.25

0.4
0,16
0434
0.29
0436
0.15
Ce26
0,18
0.45
0.3¢
0,38
O.44

offal

e - —

15.30
1,145

0,10
1,20

1.26
0430
1,07
0.62
0.58
0,05
0,20
0.20
0.73
0.64
0.3¢
1.01

L

G/nut

meal

5,00
2,500
0.15
0,55

6.01
04,60
2.74
1.70
1.38
2:99
2450
0.88
2.00
1.45
1,39
1,75

Tish Bone

meal meol

e e RS

60,00
2,866
3:00

2,00

3.8
0.56
4420
2,00
31,02
5423
5404
2483
2.61
3,06
2.24

.20

e R el T

Futrient contents oi ingredients used in the experiment

Perivinkle
chell™

e m— e m———_

e ——

xPeriwinlcle shell was the begt source of calciunm at the time of the

experiment.

Source:

Olomu, J.M. eteal (1980), Cptimum protein and energy for

brown egg type chiclens in the trovics., 6 Puropean

conference, Humburg, 8-12 September, 1080,

Published by Verld's Poultry Seience Association.
German Pranch (FED), Vol. 111, pn. 155 - 162,
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3.3 BEegtimetion of egg production functiong

The 12 experimentol retions which vere fed to the birds
beginning from tlhe age of 22 weexs, with the birds divided into
groups cach of 24 birds were repliccoted four times for each grouvp.
The egg output and feed consumption which wes based on drily average
recordings were used tc determine the respective feeé ingredients
in each of the rations. This was possible becaude, cach of the rations
hod specific percentage of ench ingredient that congtitutes it. All
the cases in the calculation vere based on the 24 birds per group

and on the 2B-day periods ~s specified by the design of the experiment.

After processing the various ingredients, the egzz output was
specified as the dependent varicsble, Y, vhile the various ingredients
vere specified as the indzopendent voriables, Xi. Common ingredients
ns specified in the rotions carried 2 constont percentoge of 12,154
in 211 the 12 rntions, and therefore it was not included in the
functional estimate, This vas because it woes assumed that any of
the rations that woe chosen, 12.15% of the common ingredients would

etill hove to bec ~dded for belanced vitaming and minernls, It wes

hoviever used in the gross margin enclysis.

Having processed the datn, the various vericbles were specified
ng follows:
Y -- dozen eggs produced by 24 birds in 28 deys on cumulative basise
xl — groundnut meal consumed by 24 birds in the 28 doys on cumulative

bagia.

X, ~ vellow maize congumed by 24 birds in 208 dove on cumuloative bosise
y L L3
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K3:: vheat offal consumed by 24 oirds in 28 drys on cuwmulative baeis,

In order to get cnough number of comes, ~anelysis of variance
virg performed so ag to find out whether there was any significont
difference betvicen the meons of the replicotions or not. Vhen this
vas done, it was found that there wins no significant differcnce
betwveen the meong and therefore 211 the replicotions were considered
as thonzh they were sannled from the same porulation. From this, 40

cogsen ench were got for all the 12 retions.

Tiwen though there are 2 number of functional forms thot con
be used in productivity studics,; three forme of production functions
were tricd for all the 12 rations. These were chosen based on the
fact that they tre easicr to understand and 2lso becouse thoy have
been used clscwherce with great success. After trying 211 the functionnl
forms for all the 12 rations, it was discovered that some of the
rations d¥d not zive good statisticnl results hence they were

dropped (Appendix A).

3.4 Conceptusl framevork of tool of analysis

One of the problcecms in the choice of ony functional form in
any study is the selection of the nlgebraic form of tho function.
Guideg on the opproprinte algebraic forms np Heady ~nd Dillon (1969)
steted moy come from previous investigntions ond the theorics of
the sciences involved, There nre sc many functional forms used in
production functiong bul becavg: there is no singlce form that can

cheracterize any rngricultural production under nll environmentel
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concitions, the choicec of any specific type of countion to cxprese
production phenomena automntically imposes certrin constraints or
assunptions in rerpeet to the relationships involved anéd the optimum
resource onantitics which oroe specifiecd. Thoge problems net

vithetornding, some covctions are more flexible thon others.

In this study, multiple riogression ~nalveis wae used in
conjuenticy with three difforent forme of production functions.
These threc functions were used so s to be able to choose onc form
that best fitted the data, Thess funetions werce chosgen for their

ense of understanding.

A1l the three models have the gome basic functional relotionships
in the form:
Y - f(xl, Xy x3/x4, .....xn) s i i aw @ 5 e e eeealBel)
This meone that output of eggs, Y deponds on the inputs, Xl, Xa,

X, wvherc Xl’ X? and X, ore the ouantities of groundnut menl, yellow

3 3
maize and vheat offal in Kg rcspeétively. K4 to Xn are fixed inputs.
Thie indicates that ve arce only interested in obscrving the effcoct
of ~pplying the inputs, groundnut merl, yellow maize ond vhent offal
ol the egg productions Bquation 3.1 can be put into the regression

model oe followss

i - 2
Yoz 23bX) T, Fb %0 0 0 0 0 e e e (3.2)

vhere ¥ — c¢gg output in dozere
o = constont term

b, - tronsformntion ratios whon X; are ot different mrgnitudes.
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Xi = inputs, groundnut m:icl, yellow mnrinc ~and vheat offnl
in K resgpectively.
¢ == crror term with A normel distribution oand ¢ zero mean.

The various production functior forms tried are the Cobb~-Douglag,

ruadratic and the sousre root functions.

3e4.1  The Cobb-Pomglrg function

This funection hoe the form:
Y e ﬂx X A}C 30 @ ® ® . . - . " '] [ . . o (303)
= 172
vhore Yy 2, b,y ¥; mnd ¢ ore the semc parameters as mentioncd
proviously. ¥With this form, tho vorious mhrzinal products arc

derived as follows:

daY . bl-1.Db2.b3
dX B -"‘blxl R K3 s & & s & 5 & 8 s 8 ® (3.4)

1

ayY bhl,b2-1_b3

— e - 5
dXP o= '.'b?'xl A?‘ X3 . . . . . . . . B ° . (30))

ay o w0253 s
T e \.‘b3)\.1 K? );3 . . L] . L] L - L] L] . L] (3.6)

The exponents or h coefficicnts ~rec thoe clrsticitics of »nroduction

cnd con be used dircetly (Fendy and Dillon, 196¢), The countion con

be cetimoted in lognrithmic form neg

Log Y — Loz o % X d O T (S . . . .
og ¥ = Log & & bylog X ¥ by, Tog X, ¥ by Log X, (3.7)

In this form, it can be fitted into the regression modcl, This
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function ~llows for cither constent, increasing or decrensing
marginal productivity but does nct alloy an input/output curve
cmbracing all the three, Also with other inpute held constont in
mognitudeo, the mrrginel product is expected to docline, The function
aseumes ~ constont clasticity of production over the entirc input/
output curve. This merne that succesgive equal increments of input

add the same perecentoge to total output.

The Cobb-Douglns function cannot be used setisfactorily for
dote where there arce ranges of bBoth incressing ~nd decrensing
marginal productivitys ncither coan it be uscd satisfactorily for
dats which might have both positive ond negative marginal products.
Also, since the rate of declinc in the morginal product decreanscs
with input magnitudcs, the function provides o curve that has no
defined moximum. This meons that the function may overcestimate the

input which equoates the merginal revenuce with marginal cost.

The function hnas three major advantoges as Herdy ond Dillon
(196¢) put it., It provides for:
(2) Adecuote fit of the doto.
(p) Computntionrl fecsibility ~nd
(e) Sufficient degrees of freelom unuged to 2llow for stotisticol
testing.
This means that the function is on efficient user of degrees of
freedom. Suvch efficiency is important where research resources

are limited and collection of form—firm doto is expensive.



3e442 The guadratic function

This function hns the form:

_J( - b X, - b X

: 2 2 2
Y = a¥bX ¥ b X, ¥ byX, = bX] - boXy - beX]

3
5 b9X2K

4

b X1X2 + D + e . . ° . . . . . (3.8)

7 e 3

The parometers nre the same og discussed previously. The minus
gigne denote the negntivve marginal products. This function allovs
for both declining ~nd negative morgin-l productivities but not
both incrensing and decreasing morginnl products. It 2lso has o
defined maximum total productes The clogticity is not constent as
in the case of the Cobb-Douglas function, but declines vith input
mognitvdes. From equation 3.8, the morginel products con be derived

as follovs:

b, - 2b + b

i

1 Xl }[2 ‘1‘ 118X3 . . L] . . . - (3'9)

4 T

= B, T

X. ¥ DX, FDX o o o o o o o (3:10)
ax 52

1 93

d i — [ ] - L .
Y = by - 2bXiEbX, 0 e . e . (3.11)

3e4e3 _The souare root function

v

This function has the form:

o B B .5 .5 .5
Y - a- h1X1 b2X2 b3X3 4 b411 + b5X2 + b6x3 3

1 x Ll - . - - L]
uT_xlx2 * by 1x3 3 ‘b9X2X3 e o . (3.12)
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The parameters remain the same as discussed previously., This

function provides o single compromise between the power or exponential
equation and the quadratic equations It 2llows for o decreosing or
diminishing total product and also provides mrrginal products which
decline ot a diminishing rate. The marginal product moy be great

2t low input levels, and decline 2%t slower raotes as input levels
incrense although o gufficiently lorpge amounts moy depress the total
yieldsn. The elasticity of such function declines with increase in
input and output mognitudes. Moximum totel physicil produets ecnn

nlso be defined.

T'rom ecuation 3.12, the marginel products nre derived os

follows:
av ) -5
o= =By FL50,XT7EBX EDXL . e e e e (3.13)
1
...-_-.d-.g_... - e ] h.5 % . . . . . . A
— b, & 50K "7 & boX) * bX, (3.14)
2
N S ~e5 "
= = by F 5h X &-baxl-}ng2 o o o o o (3.15)
5

3.4.4  Harginel products and morginol volue products

he marginal product (MPPYi) is o meosure of the expected
incrense in output forthcoming from the use of ~n additionnl unit
of the relevont input, the level of dther remaining inputs held

congtant. In 211 the production functions discussed, thc optimum
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level of inputs to be used in the production process is got by
eaqunting the marginol physical product equ-otions to their input/
output price rotios. Dy solving for the respective input voriobles,
the optimum economic levels arc got. This gives the best combination

of the vnrious inputs which ore used in the production process.

The marginal value products (MVP) for ~11 the inputs con be

crleulated using the formulag

WPX]... : MPPXi PY . ° L] . ® . . . '] ® ° . L (3.16)

Where HPPXi is the morgincl physical product of the input Xi ond
Py is the price of the output, Y. The morginol vilue product (MVP)
con then be compared with the »rices of the inputs so as +to
determine whether +the input saould be incrensed or decrensed in
its usages This mecns thot, the MVP measures the efficiency of
resource use. Moximum efficiency in resource use occurs vihen the
MV? of the resource is ccunl to its own price. then the MVP of the
resource is less than its price, it means the resource hns been
over used, Put when the MVP of the resource is grecter than ite

price, then more of the resource should be used becruse it is

being under utilized,

3.445  Hlasticity of production

-

Flasticity of production coefficients indicnte the percentoge
incrense or decrease in production that would occur if the ~mount
of the input resource is incrensed or decrersed by onc percent,

while other inputs are held constant., The summotion of the
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elasticities of the various input varicbles measure the scale of
production in the production process. ¥Yhen the summotion is less
then one, it is o dzcrecsing return to scrle. Then the sumnntion is
counl to one, it is =~ constont return to scoley and when it is

greater thon one, it is on increasing return to scole.

3.5 CGross morgin anelysis

Gross mergin is simply the gross output value less wvrrioble
costse This is not pure profit tecause it cen be reduced by fixed
costs. However, Ford (1967) obscrved thnt gross morgin represents
the contribution made by ~ farm enterprise to the over-hecd costs,.
It also shows the gains ond losses thot con be expected if on
enterprise is increased or reduced in sizc, The gross morgin allowvs
only for vrnrirble costs and therce nre ocfinsions especinlly if o

large chonee is made te the forn plan wvhen the fixed costs do ~lter.

The voeriable costs incurred in cge production includes,
feeding stuffs, veterinary expenses, crsuzl lobour ctes. These will
change with incrense or decreasz in the size of the farm, Mixed costs
are those incurrcd on mnchines, regular lobour, rent and other
over-head cogtse. These costs de not vory directly according to the
crop or livestock kept. Just like mochines, they tend to run or

deprecinte whether propor use is made of thom or not.

S0 in order to get net profit of the enterprise, the fixcd
costs must bec subtrocted from the gross margine Thus, the net profit
is the gross margin lese the fixed costs, The higher the gross

margin the better.
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RUSULTS A DISCUSSIONS,

-

4.1 Introduction

Production function studices orc used in ordcr to be ~ble to
empericnlly determine some specific chorncteristics lilke totol
products, morgincl products, overage products, morginal vilue
producte, senrle offects ond elosticity of production to vorious

fecodsg. A1l these give some hasis for economic decision-moking.

In this chopter, the various functions used for the datoa
are discussed in terms of their cstimoted strtistics such n~e the
F-ratios, the cocfficient of multiple determinntion, R2, ~nd the
individu~l contribution of the varinbles to the production ns
mensured by the t-roatios. From the digcusrions of the stotistics
of the various funections, o chioice has been mode of the best
function thot fitted the datn. The coefficients rnd reloted

stotistics ore also presented in tabulnr forms for bettcr comprrisos.

4+1.1  The cundratic functio

e

The results obtoined is summrrised in Trble 4,1: where,
Y -- dozen cggs produced by 24 birds in 28 dnys on cumulative
basis.

X, = groundmut mcal (Kg) consumed by 24 birds in 28 doye on

cumul~tive bosis.
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>
il

yellow (Kg) consumed by 24 birds in 2€ doys on
cumulative brsise

Xy = whert offal (Xg) consumed by 24 birds in 28 doys on

cumulative bosie.

From these results, it shows thot the R2 velue is 0,63, indienting
thrt 63% voriotion in the output is atributed to the independent
varirbles in the ecuation; thet is, groundnut menl, yellow mnize
ond. vheat offal, The F-vrlue ig 5,600, and it is sigificant ot
5 level, The individunl contribution of the vorisbles to the
production proccss hovever,; showe thet only the internetion terms
between yellow mrize and vheat o7fal is significent ~t 5% lovels
meoning that when the two inputs arce used together, they would

contribute more to the produvction thon wvhen uged individuelly.
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Regreseion 1 R2 r

inblas .
coefficicnte volue vnlue valuc

e i -

(17.665)
xr - 8.(17’? - 1.819
(2.419)
X - 1815 0,481
(3.7%0)
(1.153)

g

0.204 0.701 0.63
(0.291)

b
o

- 0,242 - 0,598
(0.104)

L N

X.X 04369 1.150
(c.321)

(0.186)

X
x2x3 0,132 2.166
(0.614)

Constort 251,091 1,955

n = A0

A L e e e A s O A R m L s W S e M A B W SR A . e R A R B B s R R e . 8

x = gignificant at 5. level

Regrogsion stotigtics for the cundratic function.

.



fele2  The pguorc root function

The results of the soucre root function is prescnted in

T~ble 4.2, where ¥, Kl’ X2 ond X, ore epp output in dozens: groundnut

3
mecl, yvellow moize ond vheat offel in kilogrome respoctivelyr,

The roesults of this function ~lso ghow o similar trond oz the
p
cundratic form, with the R™ value of 0.63, some ~s the previous
functicn thot indic: tog that 63° voriction in production is explained
by the varisbles in the ecruntiorn. Colloctively, they hrve on 1! volue
of 5.672 which is significent ot % level., This acine that 211 tho
varichlee in the cquation combhirced cre contributing to the preduection

process b thet level of signficoance.

Individunl contributions howover; shovs that only the
intcraction terms between yellew maize and vhent offl that is
significont at 5% level, This mcons that, when the two inputs arc
uscd togethor, they would contributc more to the production process

thon vhen used individually,
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Toble 44.2: Regression statistics for the gsouare root function.

L S P P == S PE B TRF el 1~ ey L T L T e

Negression t 32 F

Variables P
: coafficicnts value valuc velue

e e T S S R Sy B - = -

Xy 354735 1.163
(30.720)

X - 3,204 - 0,032
(3.524)

X - T362 - 1,065
(6.€12)

< - 172.400 - 1.414 0.63 5.672
(121.917)

x22 -~ 37.931 - 0,677
(56.007)

454966 04554
(83.020)

X, X 0.357 1.14¢
(0,311)

XX - 0.7204 -~ 1.120
(0.184)

XX 0,132 2.170%
(0.606)

Congtont 7. A20 1.131

LSRR B R e EasES.r B S S S k4 M s s s

i o e e ol R S e B B B, e e | B B B B et ey e A e el e W e W e 8w L

x -- signifivont nt 5% level.
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4.1.3 _The Cobb-Douglas function

Results of the Cobb-Douglas function ore summericsed in

Table 4.3, vhere the dependent and the independent veriables remain

the same os discussed earlicer.

Table 4.3: Repression stotistics for the Cobb-Douglas function.

T L I e R T R O et i TN Y b -

Rtegression % R? P
Varinhies coefficicnts value valuc value

Xy 04560 54296

(042.06)
xg 0,243 1,460

(0.167) 0.50 11.756
K3 - 0.306 - 1.380

(04154)
Constont 1.277 4,080

(0.312)
n -- 40

L T T T T e e i

x = sigmificent ot 5% level.

The regression results of this function reveal quite ~
different stntistics vhen compared with the other two functions
discussed previously. The function shows thoat, the R2 value is 0,50
and the T value is 11,.75C0. As for the t volues,; it shows thet
groundnut moal is significent ot 5% level while yellow moaize ond
whent offnl are not sigmificont ot 5% lovel. The t value for the

constont is olso significent at 5% level unlike thoe other two
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finctions where their constonts are not significant ot the 5% level,

4+2  Choice of function for predicting cconomic velues

The problem of any production function rescearch is that, the
truc algebraic form of the function will never be known. So in
general, the only knowledge avnilable to the rescarcher is the
broad informntion on the shapc of the surface (Heady and Dillon, 1968).
Several criterin could however be used to choose the right form of
the function to use in the predicting of cconomie values. This con

be done only after trying severnl formg of the functions.

Heady and Dillon (1969) r=commend thots for testing the
statistical adequacy of the fitted function, three procedures ecre
gencrally available when experimentel dota has been fitted by
regression procedures. They arc based on the gize of the cocfficient
of multiple determination, Rz; an F test of the regression means

squarce ond o comparison of the lack of fit and crror menn squarcs,.

In thig study, the choice of the best function wos based on

the following criterin as recommended by Wie ct.2l (1275).

(2) e coefficient of multiple dotermination, nz, which
indicates the percontoge of the varintion in the n observed
Y valuea thet ie explained by the fitted rcgression ecuntion.
This is o measure of goodnose of fit of the cstimnted
Proression equation, and the higher the value, the better
the fit,.

(r) The value of the I’ stotiectics which provides an overall
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teet of significance of the regression. It also provides a

test for the null hyrothesis that bl = b b3 = 0. If

D -
the calculated F value from the regression equation is larger
than the T value in the Table at » desired probability level,
then the null hypothesis is probably not truecy; and that the
alternative hypothesis thot at least one of the bis is different
from zero is accented,

(¢) The value of the t statistics which provides for the test of
simificonce vhether the sample regression coefficient bi is
significantly different from zero at some dosirced probability
level, Thig measgurces the individual contribution of cach of
the variables in the egquatione. If the t value from the
regregsion equation is larger than the Table t valuc,; then
bi is significantly difforent from zecro at that level of

probobility.

Posed on the three eriterin discussed, the Cobb-Douglos
function was considcred better thon the other two functions. This
was 50 becausc, cven though they heve & higher R2 value, thcir F
values nand t vaolues arce lower: suggesting that the explanatory
power of thesc functions arc not ng good =s the Cobb—Douglns
function. In the cose of the Cobb-Douglas function, the I’ valuc
is higher; thce t values arc higher than the other two functions,

The R2 value however is o little lower thon the other two functiona.

Ve therefors decided to seleet the Cobb-Douglas function

ag the best fit for the datn. Hendy ~nd Dillon (1969) arc algo of
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the opinion thot, an animal feeder who wishices to feed only one
ration throvghout the production period thet averages lowest in
cost, should use thc Cobb-Douglas function brcouse the morginal
substitvtion ratos botweon feeds 2long any ration lince are constrnt.
This menns that isoclines arc regerded as lineer ond passing through
the origin of the input axim. Equating the price ratio with the
slope of the output isoquants gives an average lenst-cost rotion

for the whole production period. In thisg study, n single rotion

vng used in the production process throughout the laying period.

From Trble 4.3, theo overall F volue of 11.758 indicates
that 211 the varicbles in the couation orc collcectively significant
at 5% level, This nlso disproves the null hypothesis that
bl ::b2 :;b3 - 0, and that the alternative hypothesis= that at lenst
onc of the bis is significantly diffcerent from zcro is accepted,
The R2 value of 0.50 indicatcs thnt 50% of the varintion in output
is cxploinced by the three voariable inputs in the couation, groundnut
mealy yellow meize ~nd vheat offal. The low R2 valuc undor such
o production situntion may be attributed to the othor fixeéd ~nd
varisble inputs in the prodveiion process but which woere not
includced in the functional form of the equation. Also, therc
could be some other ecxternal fretors which nre not dircctly port
of the production process but could still influcnce the results
of the output. Conscquently, the remaining 509 varintion in the

production could he ng & result of the other factors not in the

coustion.
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4.3 _Input/output rolntionships for the three verisble inputs

The input/output relotionships in this ensc is the relntionship
between the output of egge in dozens and the ingredicnte uscd in
the preduction process, groudnus menl, vollow maize ~nd vheot offal
21l in kilogzrams. Toble 4.4 shows the input/output rclotionships
which vore genorated £rom the rogression couation »t various input

levels,.

Table 444:  Input/output relationships for the three voriable inputs.

Fecd(Xg) output  input  input  input  MPPX WPFX,  MPPX,
Y

ar 1
Kl X2 X3

e e _—— o T D ] W W — 8 b -

10,00 1.63 0460 3.60 4,60 1452 1.31 = Q.02
20,00 16,98 1.20 Te20 9.20 7.93 0.57 = 0457
30,00 20.80 1,80 10,060 13.80 6447 0.46 ~ 0.47
40,00 23.93 2,40 14,40 18,40 5.58 0.40 =~ 0,40
50,00  26.67 3.00 18,00 23.00 4,00 0.36 = 0,36
60,00 29,17 3.60 21,60 27.60C 4454 0.33 = 0,33
70.00  30.62 4420 25,20 32,20 4,00 0429, = 0,30
80,00 33,65 4.80  30.80 36,00 3.92 0.28 = 0.28
00.00 135,65 5.40 32,40 41,40 3,70 0,26 - 0,27

100,00 37.50  6.00 36,00 46.00  3.5¢  0.25 - 0,25

R . B0 e A - 4 S e 8 e L S B W e e k4 e e

Tho input/output rclntionship conforms with the AURLS (1975)
rocommendation thnt light 1oying birds weuld consume 66.52Kg/100

birds per woeck, ~nd heowy laying birds would consume 80,69 XKg/100
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birds pcr woek., This means that ceach bird would consume 0,6652 Kz

ond 0,8869 Kg per weck for light and heavy breeds respectively.

For this study, thc 0.6652 Kg valuc was considerod g o basis
for comprrison sincc the averr.g: weight of thoe experimentnl birds
throughout the production period wos givern ag 2,23 g (0lomu ct.nl,
1980). Thig frlls undcr the light breed cotegory. So for 24 birds in
4 vecks, the consumption would be 63.8592 Kg. At this input levcel,
the egr output is just about 30 dozens. This gives an overage of
15 eggs per bird per month., The Nationel Academy of Scicnces,

U.BeAe (1971) reported thot birds in the some cntegory of body
weight vould consume 34.50 g rer bird to produce 200 cgos. However
for thie study, the consumptior. per bird is szbout 33.28 Kg of feed
producing on the cvernge of 180 eggs per bird per yeor. On the
average basis; the reports of the Fational Accdemy of Sciences gives
about 17 eggs per bird while this report gives an average of 15 egos

rer bird per monthi leoving o diffcercnce of 2 eggs per bird,

Olutoba (1977) did on input/output rcl-tionships study in the
ey industry in the Vestorn Stote of Nigerin ond found thet,
economic optimum of 3 dozon cgrs per bird could bz achicved in 6
months, This gives sbout 10 egzs per bird per monthes This voluc
scem to be low ns comparced with thio study 2lthough the breed
group isg not known. Since these results cre experimental in design
and czcution, sny poultry farmer thot obining his rosults within

this range may suggest that he is using his resources sntisfoctorily.
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4.4 Total product, morginal product ond morginel voluc product

-

In any production studics, thc principleg theat underly the
fitted form of the function beecomes the most importont for coffcctive
cconomic docision., This is go boeouse, without the wnderlying
prineciples, the function becomes morce or less usclegs. Ono of the
most important principles in this regard is the marginel productivity
of the input resource., This brings into mind tho most widely cccepted
laws applicable in any input/output relationships. Thig is the low
of diminishing returns vhich says thot; * if ~ quontity of on input
resource is inereosct by cqunl omounts vith the cuantitics of the
other rcgources held constont, then the incerements to the total
product will first increose ot on inercosing roto, increasc at o
decreasing rote and then eventunlly reach a zcro point and may
cven become negative' (Heady, 1952). This low refers to the morginel
productivity curve of resourcc. By definition, the morginel product
of o foctor i tho chonge in oatput resulting from = very small
change in the input factor keeping the level of other inputs
constant. In principle, the morginal product of a factor cen be

positive; zero or negative,

In this study, the merginal products could be derived from the

selected lead equotion ns followes

dy —elly20,-,31

——— e : 0.72}:1 2 X3 L] . L] . . L] L] L] . . ‘4"1)
dx1

_..-_L.".l[--—- == 0.31J{i50x—'76x;.31 . . ° e ° ° 0 ° ° ° (4’2)

ax 2
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-‘_d}“. - 009Txi56x524x;1. 3:- . . . . . ® . . . (‘1 '3)
dx3

Put for simplicity of calculation, onc could as well use the b
coefficients multiplied by the average product since the b
cocfficients nre the elrsticitiess of production with respect to the

Cobb-Douglas function; thus,

PO
MPPX, =~ = == (4.4)
i d_}:i L] @ L] L] L] - o L] ° L L] Ly

~
here Log Xi asgumes it arithmatic mern and Y is the estimated
level of output (Hendy and Dillon, 1969, Upton, 197°). The values
of the caleculated results ore ghown in Teble A.5 uveing the formules

specified in Appendix B (17: 69).

Teble 445 Profit maximizoticn levels of input ond output.

. A s S R e S Sl D W R Al

L D e S T A B

Variable Output Level of MPP Mve Input price
inputs doz./4 wks inputs (3/Kgz)
G/nut meal 10.01 1.85 2.96 C.29
Yollow maige ¢ 33+11) 10,92 0.73 1.17 0.31
Wheat offnl 10,73 - 0.96 ~-1,54 0.12

Price of output == 11,60/dozen
Table 4.5 shows that the gquentities of 2ll the three inputs
put together gives o totnl of 33.66 Kg with an output of 33,11
dozen cggs. This means thet consumption is just cbout 0.96 Kg per
dozen cggs produced, This scems to be too low for both maintaincnce
and production if the the enly ingredients used in the equation arc

considcred,
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From the original ration, groundnut meal formed only 5.75%:
yellow meize, 36.25%; whent offzl, A5.85%ond common ingredicnts,
12,15%. Put from thc optimum levels, groundnut meal constitutes
25.74%3 yellow mrize, 32.449 anc. wheat offal, 31.88%. This shows
that groundnut meal can substitute more of yellow meizce and vhent
offnl in the production process. The high percentoge of groundnut
menl in the rotion may render the protein percentoge too high which
may not be neccegsory for laying birds since it moy not affect their
loying performance (Ross end Herrick, 1973). In this particuler
cnse however, gince the price of groundnut meal is lower than the
price of yellow moize, more of the groundnut mecl in the ration

mey be good for more production.

Looking nt the marginal products, it is obvious that wheat
offnl has becn overusced in the production process since it hosg o
negative volue, Groundnut menl and yellow maizc could however be

incrensed for profitable production since their marginel volue

products ore still higher than their imput prices. The cconomic
usc of » resource is obtained when the morginal value product (MVP)
is cqunl to the price of the resource., The MVP is colculated using

the formula:
MVPXi : MPPXiPY ® ° . . 3 . ° ® s ® ® ® e ° (4 ° 5)

tThere Mvai ig the marginal volue product of Xi.

MPPXi is the morginal physiccl produvet, and PY is the pricec of the

output, The morginasl product is o mensurc of the efficicncy of

regource usc. The MVPXi con then be compared with its own price.
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Any MVP thet is greater than the corresponding price should be
increascd becausc it will bc ccoaomical to increasc its usc since
morc incomc could be got from its use, Put when the HVP is less thon
the resource pricc, then it pays more to reducce iteg use since it is
overuscd (Upton,1979). This is why tho inputs, groundnut menl and
yellow meize could hoave been increnscd in the produvction proccese
while the whent offal which was overuscd, could hove beoen reducced

for profiteble production.

4.5 _Elesticity of production snd the scole effect.

Flnsticity of production is the expected percentoge increonsc
or decercnse in production that would occur if the amount of the
input is increased or decrensed by 1% while other inputs are held
constont (Hendy ~nd Dillon, 19693 Upton, 1979). It meacsures the
scalc of production; whether it is a constant, dcereasing or
incrensing returne to scale. This is mecasured by the summotion of
the preduction cocfficients. Fith the Cobb-Douglas function, the
sumnation of the partinl regression cocfficicnts nre used dircetly
ne elasticitios of production (Heady ond Dillon, 1969). This is
done only wvhen 211 the foectors of production or oll the relevont
foctors ore incluvded in the preduction function countion, On the
other hand, nccording to Heady rnd Dillon, if the resoucce user
belicves thot constant roturns to scol> preveil; then the
summotion of the regression cocfficients moy be regerded os
indicating thc importamce of the omitted varicbles if the summoation

is less then unity, or ~s roughly indicoting the extent of enomalics
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in the mode of nggregotion if it is greater than unity. So if the
sum of the b cocfficionts is 1y it mecens it ig o constant recturn
sctlce A value of less than 1 is n decroasing returns té scalc. A

vanlue of morc then 1 is an inercosing returns to scale.

In this ~nolysis, the ingredionts uscd ~ro considerced to be
the most relevont to the production and therceforce, the summntion
of the elasticiticers could reflcet the scnlc effect. The totanl sum
of the coefficients in this regord is 0.4¢, This vnlue is less than
1 ond therefore, it is o decreasing returns to senlc. The implicntion
of this is thnt, any incrensc in the inputs by 1% will only give
on incrcose in production by only 0.4%%. At this level, there should
be no morc increase in the usc of the resources since the return are

lower thon their proportionnl usnge,.

4,6 Input/ovtput relntionghips for the two vericble inputs

Hoving discussed much cbout the production invelving throee
vorisble inputs, groundnut menl, ycllowv moize ~nd whent offal, it
beeomes nceccessary to find o function for two varisble inputs so os
to be nble to show graphically the isoquent curves, thc morginnl
rate of substitution and the lcast-cost combinotion of the feed

ingredicents,

The choicc of the two voarisbles, groudnut menl and ycllow moizec
wos bosed on the signifieant levels in the lead cquations. From
Table 4.3, groundnut meal wons significont at 5% level; while yellow

meize and whent offnl were both not significont ~t the 5% lcvel. The
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Yellow meize hod o higher coefficicnt cnd clso positive but whent
offol hed o lower cocfficient ord it wos olso negotive. On the
basis of their cecefficicnts then; groundnut menl and yollow maize

were choson for another regression funetion cegtimatc, This cstimated

coguntion is specificd as:

Y o= 0ot L L L L L L L . ()

Vhere ¥ ié ocutput of cggs in douzeons.
Xl is groundnut mcnl consumcd by 24 birds in 28 doys in Kg.
X2 is yellow moize consumed by 24 birds in 20 doys in Kg.

The statistics for the rogression equotion is given in Toble 4.6,

Table 4.6 Regression stntistics for two variable inputs.

- — - - e — i — - ———_——T -

Varioblecs Regression + R2 F
cocfficicents value veluc volue
Xy 0,50 5.380%
(0.109)
x2 0,129 0.792 0,44 14,505
(0.163)
Constent 0.537 3.452%
(0.271)
n -- 40

——— - S T ——

x - gignificant ot 5% lovel.
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Ag shown in Toble 4.6, after dropping wheat offal from the cquation,
the R2 valuc was reduccd. Thisg is becouse the proportion contributad
by the wheat offnal in eplaining the prediction of the production is
ne morc therce. The F valuc was however increosged. This could bBe as
o result of the relative importance of the two voriables, groundnut

meal and yellow moize os comparcd with wheat offal.

The equation with two varinble inpute, shows that yellow
moize is not sipnificent oven ot 10% level but groundnut menl is
significont ot 5% level. This shows the superiority of groundnut
menl over yellow maize. The Ha value of 0,44 indicotcs thot 44%
variation in output is attributed to the variobles in the cquation,

while the rest must be duc to some other facters not in the countion.

Some inrut/cutput values verc gencratoed for this function as
in Toable 4.7 with their morginal physical products and marginnl
value products at varicus feed levels. When 10 Kg of feed woe fed
to o group of 24 birds per month, therce was no output. This could be
due to the foct that at that level feed, the quantity was just cnough
for body mnintencce. The morginal products of thesc ingredicents
cxhibit diminishing morginel valves. But the merginnl valuc preduct
for yellow meize is counl to its owm price at o feod level of 40 Kge
Thie meens thot feoding more thon 40 Kg of the feed with more then
14.40 Kg of thc ingredient in the feed moy not yield much income
sincc 2% that level, the morginol valuc product will be loss thon
the price. It is however diffcecrent with the groundnut meal wvherc
the marginal voluc product is very much higher thon the price of the

inputs This indicctes thot onc cculd #till fcod more than 100 Kg of
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groundnut menl and etill be epernting cconomically.

Table 4.7 Input/cutput rclationships for two vorisble inputs.

-

P—— o -

Feed Cutput Input Input MPP MPP MVP MVP

(Kg) (1) (%)  (x) () X) (%) &)
10,00 0,00 0,60 0.00 0.00 0.00 0.00 0,00
20,00 12.86 1,20 7420 6,32 0.23 10.12  0.37
30.00 17.18 1.0 10,80 5.63 0.21 6.02 0.33
40,00 21,13 2.40  14.40 5.20 0,19 8.31  0.31

50,00 24,72 3.00 18.00 4,86 0,18 778 0.29
60,00 28,25 3.60 21,60 4,63 0,17, T.41 0,27
70,00 31,62 4.20 25,20 4.44 0,16 T.11  0.26
80.00 34.83 4,80 28.80 4,28 0,16 6.85 0.25
90,00 137,61 540  32.40 4413 0,15 6,61 0.24

100,00 40,82 6.00 36,00 4,02 0,15 6.42 0.2/

. S A - — - —— -

47  Isoquents, morgincl rates of substitution nnd tho

lenst-cost combincdion

Isoquants nre curves that describe the various combinations
of inputs thot give o specificd level of output. Here, discusion
is bnesed on the two inputs, groundnut menl and yellov moize as
specified in section 4.6. The isoquont countion used to coleulate
the various valucs wos derived from the specified countion, 4.6

and the velues arc given in Table 4.0,
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The isoquant cquation is given as:

1
Y__ )59
X e ( "‘—"”‘) ° ® . ° e e e . ® . . (4.?)
s R '%xéls

The graphical presentation is given in Figure 1 with the assumption

that 24 birds cannot lay more than 40 dozen eggs in 4 weeks,

From marginal rate of substitution principles, a given out of
ecnse can be obtained by using rezlatively little groundnut meal and
a relatively large amount of yellow maize. The szme output can be
achieved by using more of groundnut meal and less of ycllow maize.
But it is unlikely that grounénut meal will substitute for yellow
naize entirely. The implication of this is that; layers ration is
normally formulated with predetermined ratios of protein to cnergy.
There is thereforc a limit to how much groundnut meal can substitute

Tor yellow maize.

With informztion on the rate of substitution between the two
inputs, the lcas$-cost combination can be estimated. In Table 4.8,
the total cogt of groundnut meal and yellow maize is given in
colurmn TV, where groundnut meal cogts ?O.29/Kg and yellow maize
costs ¥0.31/Kz. So for 20 dozer eggs, the least—cost of 1'3.66
occurs vhere 5 Kg of groundnut meal and T7.13 Kg of yellow maize
arc urcd. The cost ig at a minimum because the extre cost of
substituting groundnvt meal for yellow maize is lcss then the
gsaving in yellow maize cost. For ecxample, at 4 Kg of proundnut
meal, the extra cost of 1 more unit ies 10,29, Put the saving in

yellow maize cost is 1'C.31l. "o it is better to substitute groundnut
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meal for yellow maizec., It ig also truc that if more thon 5 Xg of
groundnut mcal is uscd, the extra cost of substituting groundnut
meal for yellow maize is greater then the saving in ycllow maize
cost. This is so becausce the sixth unit of groundnut moal is still
only 70,29, But the saving in the ycellow moize cog&t ig only 170,21,
It is no longer profitable to substitute groundrut meal for yecllow
maizes S0 at the least—-cost combination of resources, the rate of
technical substitution is cqual to the inversce price retio. In this
casz, thc ratio isg ?0.29/%0.31 vhich is 10,94 and the RTSlez cqual
to 0.8%4 is at the 5th unit of groundnut mecnl, and this reprorents t
tho least-cost combination. For the 40 dozen egge output,; the
RTSX1X2 cquols to the inverse rricc rotio occurs at cbout 10 Kg of
groundnut mcal and 9.30 Kz of yellow maizc. This thon represents
the lenst-cost combination. If the prices of the inputs chonge, then

the inverse price rotic will change and that will result into

diffcrent least—-cost combinations.
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Table 4.8: Isoquants and lcast-coct combinations in cgp production

—— . — . e - B EIEE A e e S e W T ST S e

1 11 111 1v
Units of Units of RTSX1X2 Total cost of
G/nut meal yellow moizc Decrense_of. X, input (1)

xl X2 Increase of Xl 29X &-.31X2

T ——— A e —————— e - R mAA e e % R R R W S L e e e

(a) _20 dozen esmzs of output

i | 1730 e 5:65
5 7413 2.54 3.66
10 4,88 0,94 4.41
15 3.90 0.45 5+ 56
20 3.33 0.20 6.83
25 2495 0.14 8.17
30 2.66 0.05 .53
35 2445 0.06 10,91
40 2.28 0.04 12,31

(b) _40 dozen epzs of output

1 33.01 s 10,52
5 13,62 4,85 5467
10 9430 1.70 5.78
15 TS 0.06 6.66
20 6.36 0.37 TTT
25 5.62 0.22 .99
30 5.09 0.15 10,28
35 £.67 C.ll 11.60
40 4438 0.08 12.95

e — . . B T W 1 TS S T 8l |y S, R S P e . R, Ty T ey T . TS VT W A S e . W ol

Pricc of groundnut mcal =— ¥O.29/Kg
Prico of yellow maize ?0.31/Kg

The inverse price ratio = ?C.29/T0.31 = 0.94
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4.8 Gross morgin onalysis

The ~im of this enalysis was to find the gross profit over
variable costse Net profit could be computed through this, but
unfortunately this could not be vossible becousc information on
the fixcd coste were not avieileble. In this regord, assumptionsa
vere employed with rcspect to the cost aspecet during brooding, resring
and medication., Also based on the poultry standards for Nigeria
(0Ogundipe; 1982) and the price lists obtained from the Rescarch

Stotion, the following costs have been identified.

Grosg variable costs

Items montity (Kg)  Prico(t/Kg)  Zotal(y)
1. Groundnut mcal 221,96 0.29 644368
2. Yellow moize 1410.90 0.31 A3T.379
3. Vheat offal 1674.66 0,17 200.959
A« Common ingredicnts 44T .00
(a) fish menl ©1,98 0.80 73,584
(b) bone menl 82.78 0.08 6.622
(¢) periwinkle shell 25753 0420 514506
(d) common rolt 9420 0.44 4,048
(e) premix 5652 6.00 33,120

5. Cost of 96 plus 10% for mortnlity of dny-olcd chicks
34't 2:0.85 ench . L L] L] L] L L] - L L] - L - . 90.100
6. Cost of chick mach for & wocks for 106 birds ot

2.1 Kg/chick nt the cost of il0'356/}.{g . ° ° . ° ® 79.2-’16
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Te Cost of growers ration from ¢ - 20 wecks for 106 birds

ot T Kg/bird ot the cost of #0.312/Kg v o o o » o 231,504
€. Brooding cost for 106 birds ot ¥0,15/bird . .« « o o 15.900
9. Vnccinntion and medication for 106 birde ot #0.10/bird 10,600
10. Mcdication durimg laying for 96 birds 2t 10.10/bird . 9.600
2 =1 4 Labour cost for 106 birds during rcoring ond laying phases

at 3,07 mon-hours per day for T2 weeks at the

rate cf Fl.}?/man—hourl P 0k e @ % %0 & & & s .30T.246

- - ——— T —— S o A ———— T ———— T T W B b B W i o — s S

Total varinble costs per 106 birds 11615, 782

Total voriable costs por bird '15.432

1. Sales of spont birds (26 birds lese 5% mortality
during loying = 86 birds at 4.00/bird) . . . 324,000
2. Sales of 1495.252 dozen cgge ot 7'1.60/dezen . o 12392,403

. ———— L —— 8 T — e ——— W A o e W e e Ve e e e W R R e —

Total gross soles 272736,403
Gross margin = Groses snles - totnl costs
GM =~ 32736./03 - 111615.782 = 3§11120.621

Gross mergin/bird =— 110,572

— - e e S S R ———— - e ——— . A A e W e ——

1 . -
Netional minimum woge was uscd for labour cost.



The gross mergin shows that on the average, ¥15.432 wag spont
on eoch bird and thet the gross riurn wog 710.,572. The total gross
margin was $11615.782 and that if the nct profit should be obtained,
the fixed costs must be subtrncted from the totol gross margin. But
since information on the fixed costs are not available,; the various
vorioble costs that constitute the costs in emg production would be

discunsed,

Feod cost constitute nbout 60 to 75% of the totnl cost in
poultry production (Heady ond Dillon, 19695 Nuru, 1980; Olomu, 1980).
In this sgtudy, the feed costs accounted for about 73.17% of the
total voriable costs. Croundnut meol wos 3.98%: yellow maize, 27.07%,
vheat off=l, 12,41% and common ingredicnts, 10.44%, Chick mash
formed 4.91@ and growers ration formed 14.33%. The rest of the costs
come from the labour costs, vaccination, medicntion and brooding

costs. Thege coste are not 2 high ng the foed costa.

Since the anclysis wons based on vhat obtained a few yenrs
agoy it ghould be noted thoat this situntion docs not obtain in reality
todey with the poultry farmers. Secondly, prices arc not the same all
through ond thereforc, chenges in prices con reducce the total gross

margin,.
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CHAPTIR FIVE

SUMMARY AFD CONCLUSIONS

-

5.1 __The input/output onelysis

Thia study wre designed in ordoer to be able to make some
contribution to the understanding of the input/output rclationships
in egg production and to be ablc to make suggestions with respect

to the bust use of the resourcces.

At the beginning of the rescarch, the twclve experimental
rations obtaincd from Shika oxperimental poultry form werc processed
into their vorious feed ingredicnts bascd on their percentoge
composition. The cgg output wos measurced in dozens, vhile the
ingredicnts, groundnut meal, yellow maizc ond wheat offal werc
measured in kilograms. The ez ovtput was specificd as the dependent

varinble wvhile groundnut menl, ycllow maize and wheat offal were
spcecified ag the independent voariobles, All the twelve rations werce
proccsced 2nd subjcected to three diffcront forms of production

functions namely, quadratic, squarc root and Cobb-Douglns functions.

Thig wasg Conc in order to find the best function that fittcd the

date and to determine their cconomic volucs,

Duc to poor ptatisticnl results of the regression cquations,
eleven of the rations were dropped from the discussions (Appendix ﬂ).
Out of the three functions, Cobb--Douglans wns consicdercd to be the

best fit fobr the datn.
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I'rom the results of the analysies, the folloving observations

were madcs

()

(v)

()

(a)

The thrce input variables, groundnut mezl, yellow mnize end
wheat offal contributed signifivontly to the production of
egees This wns shown by the overnll T volue of 11,758 which
vog significont ot 5% level.
The individunl contribution of the inputs showved thot
groundnut mcnl wes the only input that wos sigmificrnt ot 5%
level. This meons that groundnut menl wag more important than
the other two varichles.
The marginnl vnluc products of groundnut mcal and yellow
meizge indicated thot more of the vorious inputs could hove
been used in order to maximize output. While the morginel
volue products of groundnut meal and yellow maizce viere morc
thon their prices, the margincl velue product for wheat
offal wos lcos than its own price ond thereforce it could
have been more cconomicnl to reducce its quantity in the
production proccus. Thieg is so becruse it wns overused,.
Llosticity of production mensurce the senle of production
wvhen 211 the relevont foctors ors incluled in the procduction
cquntion, In this study, it wos nesumed that the feed
ingredicente usced werc very relevent to the production of
eggn ont therceforce; the summotion of the elasticitics con
be used to dcseribe the senle of production. In thin coso,
the gum of the input clasticitics of production wnsn G./9.

This volue is loss thon one and therefore it is o dacrensing



returns to secle, The implication of this is that, any
incrersc in the inputs by 1% will only give an increasc in
production by only 0.49%.
(¢) Two of the importmmt ingredients, groundnut merl ond yellow
meize were regressed and the lesst-cost combination determined.
At 2C dozen cggs of output, the quantitics of groundnut menl
and yellow meize used were 5 Kg and T.13 Kg reospectively.
With 2 lenst-cost of 113,663 and =% 40 dozen egss of output,
the ouvantities used were 10 Kg oand €. Kg regpectively.
At thig combinotion, the totnl cost vas 75,73, vhich is the
least cost.
5¢2 | Grogs margin cnolysis
The gross margsin annlysis revealed that the total feed costs
accounted for about 73.17%. Out of this feed costs nlso, the layers
rotion which wags the experimental ration, formed 53.93% of the
coste. Chick mash ~nd growers ration formed about 19,17%. The high
percentnge of the layers ration in the feed cost componont is due
to the fact that the birds were bigger during the laying phase
~nd thercfore their consumption woe higher., Sccondly, the feeds
conccrned wags for both mointenonce and for egg production. The
other cogts were relatively lower then the feed costs cven though
there were no properly documented values on the other costs outside

the feed componcnt.






