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ABSTRACT

There is prevalent role of livestock in rural ecamp of Pakistan as is known from the fact that 30-35

million populations is raising an average holdinfy 23 cattle/buffalo and 3-4 sheep/goat per houkkhdgth a
contribution of 35-40 percent in their incom@&he study aimed at finding out the net profit scers for livestock
and their products. The final product of this resdaendeavor is to draw policy lessons that camphefining the
imbalances and distortions in the milk market. #swconducted in Jhang district for estimation ofremmics of
livestock production and by using random samplieghhiques 100 respondents were selected. Data olested
on size of farmer land, livestock strength, staitisnilk animals, sale and purchase during the yéappr cost,
value of shed, health cover, concentrate cost,rivetey cost and miscellaneous production cost. Nbidt
regression and Cobb-Douglas production functionevestimated by using Ordinary Least Squares (OLshaoal.
It was concluded that average fixed cost per aniwed 14.8, 8.22 and 4.4 of large, medium and sfaather per
month. The fixed cost was Rs. 4973.95, Rs. 29GB4Rs. 1536.42 and variable cost were Rs. 1426R%$1
8311.83 and Rs. 3653.46 for large, medium and sfaatiers per month. The average milk yield perdag 7.99,
7.20 and 6.73 litter. The cost of milk productiaer ptter was Rs. 8.37, Rs. 9.50 and Rs. 8.56dmyd, medium and
small farmers. The econometrics result showedIthestock production is depicting” increasing retuto scale” in
the study area. An incentive policy focus in thetaewould help alleviating poverty at a large seah rural areas
of Pakistan.
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INTRODUCTION

Agriculture plays an important role in the econoafyPakistan. This sector contributes about 20.9cpet
to the Gross Domestic Product (GDP) besides pmgitlvelihood and employment to about 43.4 per adrthe
population. Rural segment of the society eitheedatly or indirectly linked with agriculture for thelivelihood
constitute about 65.9 per cent. There is prevatdatof livestock in rural economy as realized frira fact that 30-
35 million populations is raising an average hajdof 2-3 cattle/buffalo and 3-4 sheep/goat per bakl with a
contribution of 35-40 per cent in their income. Boe last 15 years, annual growth in buffalo pofiatawas found
as 3.0 per cent followed by goats (2.8 per cerd)aattle (2.4 per cent) while sheep population gepeed negative
growth rate of 0.8 percent (GOP, 2007).

In the past, livestock sector was ignored botloealland national level. Empirical studies, thouglyood
numbers, conducted in the past did not estimatedse of milk production and identify major problerfaced by
livestock rearing farmers. Though Pakistan is ranf#h regarding milk production in the world bastill the
country is not self-sufficient in milk productiomé huge amount of valuable foreign exchange istspeimport of
milk and milk products (Nestle, 2003). Farooq (208&termined gap between milk supply and demariRbkistan
and reported the gap of 3.52 million tones in 200% gap is likely to increase up to 55.48 milltones by the year
2020.

It is further noted that milk production in Pakists predominantly the realm of small and margiaad
holders and landless farmers. Small farmers gdgdaaép 1-2 milk animals as a part of the mixedrfi;g systems
and then constitute on an overall about 38 percérthe total strength of milk animals. In additiom crop
production, these farmers keep few animals for miduction either for home consumption or to selbrder to
supplement their income (Ahmedal., 1996).
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Noting a very limited existing stuff of research time estimation of milk production in Pakistan,sthi
research effort with microeconomic approach wasttaéken to such an estimate in addition to ideintifyproblems
associated with livestock production systems. Thelys also aimed at finding out the net profit scés for
livestock and their products. The final producttiois research endeavor is to draw policy lessoas ¢hn help
refining the imbalances and distortions in the mil&rket.

MATERIALS AND METHODS
Sampling Arrangements

The present study was conducted in district Jhaiggbthe representative area of livestock produciio
Punjab, Pakistan; situated at Latitude 31.15° Nlamhitude 72.22° E with 2.16 per cent annual papoh growth
spreading over 8, 809 km2 areas. The district \éddd into four tehsils: Tehsil Jhang, Tehsil ChiniTehsil
Shorkot and Tehsil Ahmad Pur Sial. This study wasell on primary data and for that purpose a corapsde
guestionnaire was designed to collect data. Maince of data was the farmers who were personatgriiewed
To collect the required information.

For this study Tehsil Shorkot of district Jhang watected as universe. Due to time limitation athiree
tehsils were not considered. A random samplingrtiegle was employed to draw representative samplmp®
size was kept 100 livestock household, each villzages 50 respondents. Instead of land base cleestsifin, farmers
were classified on the basis of number of animalkspikng in mind the study objectives. Two Mozas selected,
first near to the Shorkot city about 6 km away frioen Moza Bhango and second was 10 km away frenstiorkot
city i.e. Benda Surbana selected as remote villRgeadom sampling technique used for selection wfdas in the
villages.

Collection of Data

Interviewing schedule refers to formal questiornieedsto the respondents by the interviewer. Intevirg
schedule was designed to write questions accotdirige respondents and relevance of research lseimducted.
The interviewing schedule consisted of structural aon-structural questions. It was prepared inliEmdput at the
time of interview, the Punjabi language was usedabse all the respondents were Punjabi speaking. Th
questionnaire focused on the background inform&tiamd information about the livestock productiard amilk
production. The pre-testing was done in order suemthe validity and accuracy of interviewing stiie.

Estimation Arrangements

The pacca, kacha and mixed type of sheds werercoteti by farmers for their livestock. In the rural
areas, animals including the milk animals were comiy kept under the same shed. For the purposeostf ¢
estimation, depreciation cost was calculated atdke of 2.5 percent and 5 percent of the currensituction cost
of the pacca and kacha sheds, respectively; widariterest rate was charged at the rate of 12pe(depending
upon the opportunity cost of capital). Animal sleests can be calculated on the basis of adult dnimits, using
the following formula (Ahmeet al, 1996).

MF = SC x MAITA (1)

MF = the shed cost for milk animals
SC = Total shed cost in rupees

MA = the milk animal units

TA = the total animal units

Different types of tools and equipment which wesedifor feed and fodder utilization for animalsaas
example sickle, hand toka, wooden manger, kachagemapacca manger, steel chain, khurpa, foddeh @t the
cost of above equipments were estimated on this basriginal purchase with respect to the ratelepreciation
and interest rate.
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In the study area fodder is the major input foeditock rearing. The cost of fodder was calculatedhe
basis of per acre price at prevailing rate in thels area and share of milk animals can be derikad the total
cost on green and dry fodder by using the followforgnula (Ahmedet al, 1996).

CMA = TCF x MA/TA (2)

Where

CMA = Cost of green and dry fodder fed to milk aalmin rupees,
TCF = Total cost of green and dry fodder fed tesitock,

MA = Milking animals and

TA = Total animals.

For milk production total yield per household pacthtion of wet animals was computed with respectiv
price received by household and those who did elbtlse milk at prevailing price in the villagesdcansed for home
consumption was taken into account to arrive atgitess income from milk production. An average alinvas
supposed to have produced 30 pounds (13.6 kilografmsesh dung per day. As in village there wasoanmon
practice to make dung cake to be used as fuel, ttfeigncome from farmyard manure was computed rimgeof
dung cakes. Total number of dung cake producedgeand multiplying it with average village pricedung cake.

Econometric Model

For simple analysis, statistical package SPSS, Iynanoss tabulation and frequency distribution viié
executed. F- Statistics used in order to judge drethe difference between the different areasigraficant. If the
computed value of calculated F-statistics is gretiten the tabulated F-statistics, the differenetwben the areas
will be statistically significant. In order to cHethe difference between the difference areas thiéipte comparison
“Tuckey Test” will be applied. Following economesi model was used for income of the farm of livelsto
production (Pervaet al, 1985, Sadigt al, 2003 and Sugiyanto, 1983)

Y=Bo +B1FS +B2MA + BsFD + B, L 3)
Where

Y = Income from milk production

FS= Farm size

MA = Milking animal
FD = Feed cost (Green and Dry Fodder) of milk ahima

L= Labour cost
Bo = Intercept
Bs= Coefficient with respect to FS, MA, FD and L

Cost of Milk Production

Production Function is technical, mathematical phgsical relation ship between inputs and outplite
Cobb-Douglas production function was also be usgace out the scale of return, as follow (Peretal, 1985,
Sadiget al, 2003 and Sugiyanto, 1983).

Y = C (FSPH(MA)P? (FD)P® (L)P (4)

Where variables Y, FS, MA, FD and L are definedlieatand carry exactly the same meaning while Ghis
constant and depends on the units of measureméntrks, AU, FD and L. the coefficierfis are the elasticity’s of
output with respect to FS, AU, FD and L inputs exgjvely. Taking log of equation 2

LogY = logC +B; log FS +B, logMA + Bslog FD +BsogL (5)

This equation was estimated by using OLS methoddonple areas and farmers in different size caiegofhese
collectively measure the return to scale. ThuBy ift 3, + s + 4 = 1, we have constant return to scalé;if+ 3,
+ B3 +B4 <1, we have decreasing return to scale afid if 3, + 33 + B4 > 1, we have increasing return to scale
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Following formula was used to determine the proidmctost of milk
Cost of milk produain = Total cost EMP (6)

It was used to determine the cost involved in tiedlpction of milk (it is on per unit basis) in tkample
areas which is function of age, lactation peri@gding practices and calving month etc. due toetasiable milk
production per day varies over tineMP is the sum of milk production. At the end cosnéfit ratio was also
calculated in order to determine the profitabitifithe farm Hosking and Preez, 2004).

Benefit Cost Ratio = Total Benefit - Total Cost  (7)

RESULTS AND DISCUSSION
Cost of Livestock Production

It is imperative to carry out cost analysis of Bt@ck enterprise. It can assist to highlight insilvility of
the economies and diseconomies while exploringtlemues of cost the avenues of cost reduction.

Fixed Cost

The cost items included in the fixed cost categueye shed cost, land rent cost, animal cost angbegunt
cost. Table 1 explained that average fixed costttier large, medium and small farmers were Rs. 4B/ 3Rs.
2905.54 and Rs. 1536.42 per adult milk animal retspely and on overall basis fixed cost of livestqaroducer
was Rs. 3138.64 per adult animal.

Variable Cost

The various components of variable cost were lalocost, green fodder cost, concentrate cost andofost
medicine and vaccination. These costs were takeaverage monthly basis. The table 4 explained &n@able cost
of various components. On average variable costai@e, medium and small farmers were Rs. 14263REl,
8311.83 and Rs. 3653.46 and on overall bases Vaugalst of livestock producers was Rs. 8742.8. tota cost per
month were Rs. 19237.0Rs. 11217.37and Rs. 5189.88or the large farmers, medium and small farmers
respectively as explained in the same table. Silyjlan overall basis, total cost of livestock pucdr was Rs.
11881.44.

Milk Yield

Milk production is a function of milk yield per dalactation period and its characteristics, bremdi @ye of
animal reared. The kind and quantity of concentiedieto animals also influence milk yield. The detdicated that
average yield of milk per day per milk animal wa9%liters, 7.20 liter and 6.73 liters for the laygnedium and
small livestock producing communities respectivalyd on overall basis average milk yield per dayltashik
animals was estimated to be 7.31 liters. Averageeprof milk in two Moza were 16 rupees per li@rerall basis
income generated from milk was Rs. 18773.12, faygdamedium and small farmers were Rs. 36779.6718830
and Rs. 9691.2, respectively. The difference wastduifferent number of animals per farmer in $hedy area. On
the other hand, milk output is a function of agetation period, calving month, feeding practioe ebue to these
variables milk production per day varies over tirieom the table no.4, it was clear that the cosnik per day
liter varied from Rs. 8.37 for the large farmer, R$0 for the medium farmer and Rs. 8.56 for tmalkfarmer
respectively.

Gross and Net Income of Livestock Producer

Gross income comprises all the receipts from th¢omand minor products of livestock, which are
produced by livestock owners. The sources of incamesidered in this study were sale of milk andnfgard
manure per milking animal per month. These comptnemre evaluated at the current price rates pigs prevail
in the sample area. Table 4.1 showed that the gnosse of large, medium and small farmers were38894.94,
Rs. 18965.69 and 9747.21 respectively and oveaalkd gross income was Rs. 21869.15. The diffeneasalue to
efficient management practices by the farmers. @rall basis, net incomes from livestock productioere Rs.
9987.84 and for large medium and small farmer'sgaties were Rs. 8481.33, Rs. 2684.82 and Rs. 19¥f.
month.
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Cost Benefit Ratio

The cost benefit ratio was estimated for milk argriar the three categories of rural livestock progks are
depicted in the table No. 1. On overall basis,dbst benefit ratio in the sample area is 1:1.82fanthrge, medium
and small farmers 1:1.91, 1:1.68 and 1:1.87 regpyt The cost benefits ratio of large farmerdiigher than the
medium and small farmers. However, there is an afibht difference between the medium and smalnéats
classes

Advance Econometric Estimation

Following econometrics model was used for incomévefstock production (Pervaat al, 1985, Sadigt
al., 2003, and Sugiyanto, 1983). Economic theory sstygthat all coefficientd; (3, Bs andf3, have positive signs
related to income. The number of animal has a pesitffect on the income of the farmers, holdinigentvariables
held constant; the income of farmer will go up bgreasing one animal on the farm.

Y= 2897.22 2021.7FS + 821.84MA + 1.15D + 0.47L 8)
(1.7) (1.6) (2.3) @.7)  (0.4)
R2=0.641 D.W.1.98 F-value =42.92

The above Rvalue represents that these independent variat#espaaking good fitting (64 %) for income
accrued from livestock. As we increase one milkreation the farm, on the average income of farmesgeqp by
Rs. 2022, other things remaining the same, thetipesi-value (1.6) at 5 % level of significant sapp this
statement. Holding other variables constant, ifimeease one milch animal in farm, as result af ihcome level
of the farmers will increase about Rs. 822 per mémimal. The significant t-value (2.3) will alsapport this
statement. The role of feed is obvious from itsippa@ssign and high t-value (4.7) at 5 % level @frsficant indicate
high return and will increase the income 1.15 nibes the usual income by holding the other vargbtstant.

The low t-value (0.4) of labour (L) at 5 % of lewadl significant showed that labour plays importeste in
the livestock sector. If we increase one labouthenfarm, it increases the income by 0.47 % and thdicates the
positive relationship between the labor and incarhehe farmers of livestock producer in the studgaa In
equation 8 the intercept value of 2897.22 readsifladl variables are assumed zero, the mean erame of income
would be about Rs. 2897.22. The Durbin Wastonstiesi (1.98) indicated that there is no first ordetocorrelation
(either positive or negative) for the value is vemsar to the optimal threshold. And F-value showesllevel of
significance (fairly good) of the whole model.

Return to Scale

It is important to analyze the scale of returnlfeestock enterprise in order to find out whethpportunity
exists for the farmers to invest more in the liee&tsector or not. For this purpose, the equatigrsgecified in
chapter 3 has been estimated by taken log and iealpiesults provided as follows

Y =5.36 + 0.19FS + 0.27MA + 0.53FD + 0.29L )
(6.67) (151) (3.92) (5.81) (0.27)
R=075 D.W196 F-value=71.86

The above stated empirical results indicate tiea idf the result of the earlier model that the siz¢he
farm (FS), number of milking animals (MA), quantity feed (FD) and labor (L) engaged largely detesmihe
returns from livestock enterprise. This result @ades two important points; first, the coefficieig, in fact,
represents the elasticity’s and suggest that i fsize (FS), number of milking animals (MA), quanbf feed (FD)
and labor (L) are individually increase by 10 pent; these would increase return respectively, eBqercent, 2.7
percent, 5.3 percent and 2.9 percent. Second,dthiéiee elasticity’s of the all coefficients i.8; + .+ Bz + B4iS
greater than 1; i.e. 1.28, which showed that thestiock sector in the study areas was depictingasing returns to
scale. It is suggested that more investment in skitor will change the prevailing scenario and Wwélp in
improving the socio-economic conditions of the farmin the country.
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Table I. Cost and revenue of livestock by farm categories
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Particulars Large Medium Small All

Costs

A. Variable Cost

Fodder (Green +Dry) 6834.02 3950.98 1933.74 4239.58
Concentrate 5032.54 2650.95 1035.63 2906.37
Labour 2173.29 1588.13 571.5 1444.31
Vet. & Medicine 223.26 121.77 112.59 152.54
A. Total 14263.11 8311.83 3653.46 8742.8
B. Fixed Cost

Shed cost 830.59 588.28 342.51 587.13
Land rent 688.95 537.57 180 468.84
Animal cost (Rs) 3312.96 1680.58 915 1969.51
Equipment cost 141.45 99.11 98.91 113.16

B. Total 4973.95 2905.54 1536.42 3138.64
1. Total Cost (A+B) 19237.06 11217.37 5189.88 11881
Revenue

Milk Yield/ day 7.99 7.20 6.63 7.31

Milk (Liter) /month 2298.73 1180 659.7 1376.48
a) Milk (Rs) 36779.67 18880 9691.2 18773.12
b) Farmyard Manure 115.27 85.69 56.01 85.66

2. Gross Incoméa +b) 36894.94 18965.69 9747.21 21869.15
Net Income 2 -1) 17657.88 7748.32 4557.33 9987.84
Cost per Liter 8.37 9.50 8.56 8.81
Cost benefit ratio 1:1.91 1:1.68 1:1.87 1:1.82

CONCLUSION

It is summed up that if the elasticity coefficigmre added up, we obtain economically importardarpater
called the return to scale parameter, which gives response of output to a proportionate changapnts.
Theoretically speaking, if the sum of the elasficbefficient of the all the variables includedtivre model is one,
we have constant returns to scale scenario whitisréhat by doubling the input simultaneously, atitp doubled
as well. If it is greater than one, we have indreaseturns to scale as is the case in this stdd®8j. So, by
investing one rupee in the livestock farming comityunould earn 1.28 rupees. It is high time to istvenore in
livestock sector for increasing the welfare levielhe farmers on the one hand and reducing therpolevel on the
other hand. A special policy package should berghwethe government for maintaining and sustairsingh return
to scale.
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