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ABSTRACT 

 
This study was carried out in three districts i.e Peshawar, DI Khan and Mansehra 

of Khyber Pakhtunkhwa during the year, 2010 with the basic objective to 

determine the economic efficiency of milk production in the mentioned areas. The 

data from 300 livestock farmers (100 from each district) was collected by using 

multi-stage sampling technique. Descriptive statistics, stochastic frontier 

production function and cost function were used for determination of economic 

efficiency. Major determinants impacting economic efficiency of milking animals 

i.e herd size, dry fodder, green fodder, use of concentrate/oil seed cake, hired 

labor, permanent labor, medicine and vaccination cost and fees were studied. The 

results of descriptive statistics show that the average yield per day in case of 

buffalo, cow and goat were 6.71, 6.02 and 1.16 liters respectively. The average 

cost of milk production per annum per buffalo, cow and goat was found to be Rs. 

20017, Rs.16092 and Rs.1321 respectively, while the revenue obtained by an 

average milk producer per buffalo, cow and goat was estimated as Rs. 26700, Rs. 

23067 and Rs. 631.  The results further revealed that 70% of the total variation in 

milk production of an average farmer was due to farmer specific technical 

inefficiency and the remaining differences were due to random error (i.e 

uncontrolled variation between observed and predicted values). Similarly, in 

terms of allocative efficiency, the results show that approximately 77% of the 

variation in the total cost of production among the farmers was due to the 

presence of alocative inefficiency. The results of the study show that rising age of 

livestock farmers was cause of decline in the efficiency and is recommended that 

the Government policy should focus on ways to attract and encourage young 

people who are agile and aggressive in dairy business. The study also  

recommends that buffalo are emerging as more efficient milk producing animal 



 ix

than cow in Khyber Pakhtunkhwa, both economically and environmentally, 

therefore they should be given attention in the future strategies for promoting milk 

production and income of people in this province. Results of the study revealed 

that farmers having more experience are more efficient than those having 

comparatively less or no experience. It is, therefore, recommended that Livestock 

Association should be introduced at village level so that the expert farmers may 

share their experience with less experience farmers to enhance efficiency. Finally 

more focus should be given on education as high level of education of farmers 

have  positive affect on their technical efficiency, therefore Government should 

plan policies to attract more educated people in livestock farming by providing 

more incentive for education. It is also recommended that livestock graduates 

should be offered credit for establishment of dairy farms and the credit should be 

on soft term and condition and returnable after ten years. 
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I.  INTRODUCTION 

 The importance of dairy industry in the world cannot be over emphasized 

since it contributes significantly towards the economies of many countries. Dairy 

industry is a dynamic sub-sector and is a main source of livelihood for millions of 

households all over the world particularly in developing countries.  The total world 

milk production increased from 526.5 (million tons) in 1991 to 695.68 (million tons) 

in 2010. Thus, in the last twenty years, increase in total milk production was 

significant whereas the average annual increase was 2.5%.  Out of the total 35% of 

world milk is produced in Asia followed by Europe which contributes 33.47% 

towards total milk supply. The strongest growth was observed in Asia, notably in 

China and India (FAO, 2010). Total world production of milk in major developing 

countries is given in Appendix-I (See page-98).  

World consumption of milk and processed dairy products is increasing due to 

higher income and changing consumption patterns, particularly in major developing 

countries. Between 2000 and 2010, total annual world fluid milk consumption rose by 

more than 13 per cent from 150 to 174 million tons. In 2010, fluid milk consumption 

in the major emerging economies such as China and India was 18 per cent and 6 per 

cent respectively of the world fluid milk consumption (FAO, USDA, 2010). 

The major milch animals in the world include cattle, buffalo, sheep, goat and 

camels. The world’s population of  cattle, buffalo, goat and camel increased from 

1284, 147.1, 578.5 and 17.9 million heads in 1991 to 1409.1, 178.62, 828.14 and 

19.66 million in 2010 respectively. However, the sheep population decreased from 

1186.9 million to 1008.32 during the same period (FAO, 2010). The population of 

major milch animals in the world is given in Appendix-II (See page-99). 

Agriculture is the largest sector of the Pakistan’s economy, contributing 20.9 

percent towards gross domestic product (GDP) and employ 45 percent of total labor 

force. About 62 percent of country’s population is living in rural areas that depend 

directly or indirectly on agriculture to earn their livelihood (GoP, 2010). The 

contribution of Agriculture and other sectors towards GDP of the country is outlined 

in Appendix-III (See page-100). 
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Agriculture in Pakistan has mainly the crops and livestock sectors. Wheat, 

maize, rice sugarcane, tobacco and cotton are the major crops of Pakistan whereas 

oilseed, masoor, mung mash, onion and chilies are the minor ones. As far the 

contribution of agriculture and its sub sectors are concerned, the livestock sector has 

been growing constantly over the last decade or so. The contribution of agriculture 

sector towards national economy is given in Appendix-IV (See page-101).  

Livestock sector provides livelihood to large number of poor people 

particularly in developing counties. For example, Egypt, Kenya, Bangladesh and India 

are the countries where 50, 43, 55 and 65 percent of people depend respectively on 

the livestock sector for their livelihood. The case of Pakistan is not much different 

from the aforementioned developing countries. For example, according to a latest 

report approximately 30 - 35 million households in Pakistan depend on livestock 

sector for their livelihood. The livestock sector of Pakistan is growing at a relatively 

higher rate compared to crop sector since the contribution of livestock sector to 

agriculture value addition is 53.2% and to national GDP is 11.4% during 2009-10. 

Within the livestock sector, milk, eggs and beef account for 72%, 20%, and 2.7% of 

the value of output respectively whereas, the remaining 5.3% goes to other products 

(GoP, 2010). 

The characteristics of dairy industry in Pakistan has similarity with other 

developing Asian nations i.e small herd, poor genetic potential of animals for milk, 

low quality of feeds, high risks of epidemics, improper marketing channels, lack of 

commercial rations, limited access to credit, weak mechanism of price regulation to 

check wide variation of prices at producers and consumer levels and limited animal 

health coverage etc. Despite all of the above dairy animals mainly buffaloes and cows 

are producing 39.38 million tons of milk in Pakistan. Per capita availability of milk in 

Pakistan is 85.49 kg annually which is increasing at the rate of 2.44% annually. This 

quantity of milk provides more than half of the 17.4 g of animal protein available for 

each Pakistani per day. But Pakistan still imports dry milk and other milk products 

e.g. butter, cheese, yogurt, cream, whey etc. every year to fulfill the ever increasing 

demands for milk and milk products. Gross value addition of livestock at current 

factor cost has increased from Rs. 1304.6 billion (2008-09) to Rs. 1537.5 billion 

(2009-10) showing an increase of 17.8 percent as compared to previous year (GoP, 

2010). 
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The national herd consists of 34.3 million cattle, 30.8 million buffalos, 27.8 

million sheep, 59.9 million goats and 1 million camels. The distribution of milch 

animals is not even among different provinces (Appendix-V, page-102). Punjab, 

Sindh, Khyber Pakhtunkhwa and Balochistan provinces host 60.8%, 31.8%, 6.3% and 

1.1% buffalo population respectively. Province wise distribution of cattle is relatively 

less skewed than buffalo as Punjab, Sindh, Khyber Pakhtunkhwa and Balochistan 

having 43.2%, 28.9%, 21.5% and 6.4% of the national cattle population respectively.  

Balochistan is famous for sheep and 44.2% of the total country sheep populations 

were in this province. Similarly the share of Punjab, Sindh, Khyber Pakhtunkhwa and 

Balochistan in goat population is 37.1%, 23.8%, 17.5% and 21.6% in the same order 

(GoP, 2010).   

Milk, beef, mutton, poultry and eggs are the major livestock products. The 

total milk production in Pakistan during 2009-10 was 44.97 million tons, shows that 

Pakistan is fourth largest milk producer in the world. In addition, Pakistan produced 

1.115 million tons of beef, 0.740 million tons of mutton, 0.040 million tons of wool, 

0.023 million tons of hair and 45.5 million numbers of skins during 2009-10. The year 

wise production of these products is given in Appendix-VI (See page-102). 

In livestock products milk is the most important commodity which provides 

relatively quick returns for small-scale livestock keepers. It provide basic nutrient to 

household and key element in food security. Milk is mainly produced by rural 

households who keep either cattle, buffalo, goats and sheep or a few of each in 

combination. The largest proportion of milk (i.e. 80%) in Pakistan is produced by 

small farmers, majority of whom are landless. The primary objective of these 

producers is to produce sufficient quantities of milk for their own use and to sell the 

surplus to augment household income (Khan 1994). In terms of total milk production 

Buffalos and cows contributed 66.1% and 31.4% of milk by volume respectively 

during 2009-10 (GoP, 2009-10). 

The total milk produced by various milch animals during 1991-2010 in 

Pakistan is given in Appendix-VII. Buffalo is the largest milk producing animal 

followed by cow as these two species produced 62.3% and 34.28% milk during 2009-

10 respectively. Although the major part of milk is produced by buffalo and cow, 
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however goat and sheep contribute towards total milk supply in the country. 

Even though Pakistan making 4th position in world milk production but in 

terms of milk yield per animal it is among the lowest. For example, comparison of 

average milk yield per animal in the major milk producing animals (given in 

Appendix-VIII) has shown that milk produced by a single cow in New Zealand is 

exactly equal to the milk produced by three cows in our home country Pakistan. Also 

appendix shows that one American cow’s milk is equal to be produced by seven cows 

of Pakistan. (FA0STAT, 2010). This difference in productivity is attributed to several 

factors such as genetics, management practices and technology etc. 

As compared to cow milk, buffalo milk is richer in fat, lactose, protein, total 

solids, vitamins and minerals, such as calcium, magnesium and inorganic phosphate 

(Ahmad et al. 1999; Fundora et al. 2001).  Buffalo milk contains less water, more 

total solids, more fat, slightly more lactose, and more protein than cow's milk. It 

seems thicker than cow's milk because it generally contains more than 16% total 

solids compared with 12-14% for cow's milk (Khan, 1999).  

The importance of livestock sector is relatively more in Khyber Pakhtunkhwa 

compared to other provinces. According to Amin et al. 2001, in Khyber Pakhtunkhwa 

the livestock played a vital role of its contribution of Rs. 62.8 billion to the national 

exchequer. In the total 74521 square kilometers are the geographic area of our 

country, Khyber Pakhtunkhwa possess 700 km long and 145 km wide range of hilly 

land providing grazing land for livestock of sedentary farmers, semi-nomadic and 

nomadic shepherds (Sadiq et al. 2001). Moreover, the livestock in Khyber 

Pakhtunkhwa contributes 57.5% towards provincial GNP. This shows that livestock is 

significant part of the Khyber Pakhtunkhwa economy. In Khyber Pakhtunkhwa total 

milk production during the year 2009-10 was 5.044 million tons while per capita 

availability was 141 kg per annum which is higher as compared to national level. 

Khyber Pakhtunkhwa is milk deficit province and relies on milk from Punjab. Like 

other farm products, the milk production has not been researched adequately in 

Pakistan.  
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1.1 Justification of the Study 

As reported earlier, the figures about milk production and average yield per 

buffalo/cow show that Pakistan is far behind than other major milk producing 

countries of the world. But the question arises, how we can increase milk production 

in our country. There are three possible ways to increase milk production i.e. are by 

developing and adopting new technologies, by decreasing cost of inputs or by 

improving management practices (Garrica et al. 2003). 

 The ways to increase milk production by adoption of new innovation is a long 

term process and it needs more funds to be allocated for research and development.  

On the other hand, mostly the farmers in Pakistan are illiterate, conservative and 

traditional (GoP, 2010). These factors hinder in diffusion and adoption of new 

technology at farm level. Empirical studies indicate that potential of new technologies 

has not been fully exploited due to inefficient decision making process at farms. 

Aspect relating to farm management practices is the most key factor responsible for 

not fully utilization of potential of new technologies. Moreover, the introduction of 

new technology is not a single time phenomena as improvement and innovation in 

new technology is a continuous process. Disequilibria will result due to introduction 

of new technologies at the farm because introduction of technologies is a continuous 

process for a long period of time (Kebede, 2001).    

The possibility of the second option of decreasing cost of inputs seem to be 

difficult  in current situation, since over the recent years prices of the petroleum 

products, were revised upward several times and this trend is likely to continue in 

future. Similarly, there was increase in the prices of gas, electricity and other 

agricultural/livestock inputs. Historically, in Pakistan, increase in prices of 

agricultural/livestock inputs has been much higher than the increase in prices of 

agricultural/livestock outputs (GoP, 2010). Under these circumstances there is little 

hope of decrease in prices of agricultural/livestock inputs. Nevertheless, there is room 

for decreasing cost of producing through improvement in the management practices. 

When the economists talk about improving the management system they cannot 

ignore the technical efficiency & allocative efficiency. Technical efficiency has been 

defined as ability of firm’s to produce maximum output from a specified set of inputs 

and technology. While allocative (or price) efficiency measures when firm’s 

succeeded in selecting optimal proportions, i.e. where the marginal products ratio for 
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each pair of inputs is equal to the ratio of their market prices. Technical efficiency 

plus allocative efficiency constitute economic efficiency (Farrell, 1957;  Kopp and 

Diewert, 1982). 

In Pakistan a lot of studies have been conducted to estimate the efficiency of 

the agriculture product but relatively little work have been conducted to estimate 

economic efficiency of livestock products. The studies carried out previously are 

limited in their scope and analysis since most of them simply describe some aspect of 

the institutional arrangements. Thus, the existing literature on milk production is 

inadequate. Moreover, the information that is available is outdated and not presented 

in a way, which is helpful to policy makers. Most of the research studies (e.g. Ahmad, 

1962; Anjum, 1978; Pirzada, 1981; Khan and Schinzel, 1982; Battese et al., 1986 ; 

Wells and Ehsan, 1986; Abid, 1987; Haq, 1989; Ali and Chaudry, 1990; Ahmad, 

1993; Bashir et al., 1994, Shah et al., 1995; Ahmad and Qureshi 1999; Ahmad and 

Shami 1999 and Shafiq and Rehman 2000 undertaken so far are confined to other 

provinces in country. Very few studies pertaining to milk have been carried out in 

Khyber Pakhtunkhwa (Bhatti, 1975; Alam, 1992; Khan, 1999 and Jamal, 2003). 

Similar concern about the paucity of research studies about the dairy sector has also 

been raised by other researchers (Jamal, 2003). 

1.2 Objectives of the Study 

The objectives of the study are:  

1. To estimate the cost and net revenue from milk production in Khyber 

Pakhtunkhwa Province. 

2. To estimate technical, allocative and economic efficiency of milk production 

in Khyber Pakhtunkhwa Province. 

3. To estimate the impact of socio-economic and farmers specific factors on 

technical, allocative and economic inefficiency of farmers. 

4. To suggest policy measures to improve the technical, allocative and economic 

efficiency of livestock farmers. 

 

 

 



 7

II. REVIEW OF LITERATURE 

Relevant literature reviews have an important role in investigating any 

problem.  It gives the background and orientation of problems under investigation. In 

this section various theoretical and empirical models of technical, allocative and 

economic efficiency used by different author were reviewed. This review helps us in 

developing a theoretical model for estimation of allocative, technical & economic 

efficiencies of the milk production. 

This chapter is divide into three sections. The first section contain concept of 

efficiency and the second section contains review of efficiency studies in agriculture 

sector. Third section describes review of efficiency in livestock sector. 

2.1 Literature on Concept of Efficiency 

Economic efficiency was introduced by Farrell, 1957 for the very first time. 

He discarded the proposal of an absolute measure of efficiency which based on some 

pre-defined ideal condition (e.g yields on experimental plots in experiment stations) 

and proposed that in real sense efficiency can be measure as deviation from the best 

peer group. He also differentiates technical and allocative efficiency. 

  Technical efficiency has been defined as ability of firm’s to produce 

maximum output from a specified set of inputs and technology. While allocative (or 

price) efficiency measures when firm’s succeeded in selecting optimal proportions, 

i.e. where the marginal products ratio for each pair of inputs is equal to the ratio of 

their market prices. Technical efficiency plus allocative efficiency constitute 

economic efficiency (Farrell, 1957). 

The concept of technical and allocative efficiency and their measurement may 

be explained with the help of Farrell’s diagram. In Figure 2.1, two inputs, X1 and X2, 

are represented on the horizontal and vertical axes, respectively. SS/  is an isoquant 

representing various combinations of inputs (X1 and X2) used to produce a certain 

quantity of output (Y). All points on this isoquant reflect technically efficient 

production. An effort is made to measure the efficiency of a particular firm, which is 

operating at a point P. At this point (P), the particular firm produces the same level of 

output (Y) as produced on isoquant, SS/. To define the technical efficiency of the 

observed firm, a line is drawn from the origin to the point P. This line crosses the 

isoquant at the point Q. In the case of a technically efficient firm, the same amount of 
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output (Y) is produced using inputs (X1 and X2) defined by the point Q. Inputs are 

not used efficiently by observed firm P. So the technical efficiency of the observed 

firm is defined as the ratio of the distance from the point Q to the origin, over the 

distance of the point P from the origin: 

TE = OQ/OP. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 2.1 : Farrell’s Measure of Technical and Allocative Efficiency 

 

If the input prices are available, allocative efficiency could also be defined. An isocost 

line, AA/, is drawn tangential to the isoquant, SS/, at the point Q/, which intersects the 

line OP at the point R. For the output quantity produced at the point Q, the best use of 

inputs is at the point Q/   because it incurs the minimum cost. Therefore, the point Q is 

not an optimal point because the distance, RQ (cost), can be reduced without any 

reduction in output. Allocative efficiency is defined as the ratio of the distance of the 

point R to the origin over the distance of the point Q from the origin: 

 

AE = OR/OQ. 

Economic efficiency is the product of technical efficiency and allocative efficiency: 

EE = (OQ/OP)(OR/OQ) = OR/OP. 
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Lau and Yotolopous (1971) used profit function to estimate both technical and 

allocative efficiency. They found that farmers in India were profit maximizers. In 

contrast, Junankar (1980) observed that Indian farmers were not maximizing profit. 

Stefanou and Saxena (1988), using a generalization of the Yotopolous and Lau 

approach used training variables, education and management experience, to influence 

efficiency directly. The approach suggested by Lau and Yotopolous (1982) uses an 

average profit function and cannot handle flexible functional forms. In contrast, the 

approach proposed by Kopp and Diewert (1982), and Zieschang (1983) permits 

flexible functional forms and utilizes the information in the frontier cost function. 

Their approach uses the Farrell’s concept of effectiveness and the simplification 

recommended by Kopp (1981). It decomposes the change of direction from a 

boundary cost purpose into scientific and allocative components. This approach and 

the approach suggested by Lau and Yotopolous bases upon duality theory and do not 

require the straight information of frontier technology or its parameters. For this 

situations where duality does not hold the approach may not be very useful. 

Moreover, in the approach of Lau and Yotopolous, it is not apparent whether the error 

in the profit function comes from deviations from the production or from price 

inefficiency. Schmidt and Lovell (1979) suggested an alternative approach, using the 

behavioral assumption that the firm seeks to minimize cost. Using this approach Ali 

(1986); Kalirajan and Shand (1986) and Kumbhakar (1987) found that farmers are 

both technically and allocatively inefficient. 

2.2 Literature on Empirical Efficiency Studies in Agriculture  

In world a number of studies have carried out to determine the technical, 

economic and allocative efficiency of agriculture production but a very few research 

work has been conducted to estimate economic efficiency of dairy production.  For 

example, Muller and Shapiro (1977) have examined the technical efficiency of the 

plant cotton in Tanzania. They used probalistic linear programming method for 

estimation and found 34% inefficiency in cotton farming. Belbase and Grabowski 

(1984) examined factor effecting 20% inefficiency on whole farm in Nepal were 

income, nutrition, education and experience by probalistict corrected ordinary least 

square frontier. According to the research of Lingard et al. (1970), Flinn and Ali 

(1986), Kalirajin and Flinn (1983) the technically inefficiency observed in rice crop 
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were 50%, 20% respectively. Different factor influencing inefficiency of rice was age, 

education, tenancy, planting method, credit access and farm size of farmers. 

Byerlee (1987) recommends for policy makers that allocative efficiency may 

be subdivide into two cases i.e. constrained and unconstrained. The constrained case 

is one where allocative gains are find out by reallocating inputs if cost levels remain 

constant, whereas, the unconstrained case is the case, where allocative gains are 

obtained until marginal return on expenditure is equal to cost of capital along the 

expansion path. He argues that in the constrained case allocative inefficiency is due to 

lake of information and scale. While in the unconstrained case it may be due to risk 

aversion, cash constraints and market imperfection. 

Jin et al. 2003 carried out research on crop breeding at China for development 

of economic efficiency by finding of economies of scope and scale. For production of 

new verities of wheat and maize they used both single and multiple output cost 

functions. The statistical and analytical results obtained from their study shows strong 

relationship with economies of scope and scale for new wheat and maize varieties. 

The result of the study find out that there is positive relationship between cost 

efficiency and breeders’ educational status along with access to genetic materials 

from outside the institute.  

Idoing et al. (2007) estimate technical efficiency of Swamp and upland rice 

farmer in Nigeria by stochastic frontier function. By the use of maximum likelihood 

estimate (MLE) technique the inefficiency effect was estimated. They found that 

mean efficiency were 0.77 and 0.87 for swamp and upland rice system respectively. 

The study concludes that the farmer needs to be more educated, they will have their 

membership of association and contact to credit completely influenced their level of 

efficiency in both production systems.  

Olarinde et al. (2008) investigated technical efficiencies of bee-keeping farms 

by use of stochastic production frontier function in Northern Oyo State. Primary data 

were collected by using of multistage sampling technique from 60 respondents. Data 

included on direct (tractable) inputs such as land area, number of hives, other 

implements, baiting materials and labor. They also included socio-economic variables 

such as sex, age, experience etc. Results of the study indicate that the mean technical 

efficiency of the bee keeping farms is 0.854. Most of the respondents are also fairly 
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efficient in the use of available resources. The most important factors, which 

determine technical efficiency, are marital status. Also the beekeepers were found 

fairly efficient and the study forward recommendation for improvement in the use of 

available resources under a guaranteed and conducive environment.  

Khai et al. 2008 investigate allocative, technical and economic efficiency of 

the soybean farmers in Viet Nam. Their analysis shows that average levels of 

technical, allocative and economic efficiency are equal to 74, 51 and 38 %, 

respectively. 

2.3 Literature on Empirical Efficiency Studies in Livestock Sector 

As far as literature review in livestock sector is concerned, Lawson et al. 

(2004) studied technical efficiency of Danish dairy farms by used of stochastic 

frontier production function approach (SFPFA). They also analyzed the relationship 

between various diseases and technical efficiency. Oude Lansink et al. (2002) 

examined technical efficiency in Finnish farms by using the data envelopment 

analysis (DEA). They found that the traditional livestock farms had a technical 

efficiency level of 69%. Jonasson (1995) studied technical, allocative, scale and 

economic output efficiency of dairy farms in Sweden. By using DEA, he found 

technical efficiency level of 95%, allocative efficiency of 92%, scale efficiency of 

97% and economic efficiency of 88%. A reason for the great difference in technical 

efficiency scores between the Finnish study and the Swedish study may be that Data 

Envelopment Analysis is sensitive to the number of inputs and outputs compared to 

the number of observations (Coelli et al. 2002a). Heshmati and Kumbhakar (1994) 

studied technical efficiency in Swedish dairy farms, using the SFA. In four panels of 

farms, from 1976 to 1988, excluding 1985, they found average technical efficiency 

scores between 81% and 83%. Bravo-Ureta and Rieger (1991) studies technical, 

allocative, and economic efficiency of new England dairy farms, using the stochastic 

frontier approach (SFA) and a Cobb-Douglas production function. They found overall 

economic inefficiencies of on average 30 %. However it was little difference between 

mean technical (83.0%) and mean allocative efficiency (84.6%).  

Bravo-Ureta (1986) examined the technical efficiency of England dairy 

producers by Probabilistic Frontier Production Function (PFPF) model of the Cobb-

Douglas type. He analyzed cross-sectional data on 222 dairy farms in 1980, and 
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estimated efficiency parameters using two methods, linear programming and ordinary 

least squares. Bravo-Ureta's model was derived from an earlier study by Forste and 

Frick (1979), who concluded that high U.S. dairy support the prices (cost of 

production) during the period from late1970 to the early 198, created an environment 

where inefficient producers survived when perhaps they should not have survived. 

Bravo-Ureta used milk production per annum in hundredweight per farm as 

dependent variable. The independent variables were the number of dairy cows, total 

consumption of the concentrate-feed in tons for the year, also the cast for labor 

included the hired labor, operator, and family labor calculated in full time employed 

equivalent, and annual machinery capital services measured in  dollars in 1980. A 

dummy (model) variable was also used to identify the impacts of breeding on dairy 

production. Estimates of technical efficiency among the farms ranged from 57.69 to  

100 % with an average of 82.17 percent. This means the same production of milk 

could be obtained 18 percent lower input used, if all the farms functioned at 100 

percent efficiency. The sum of production elasticities was 1.058, which was 

significantly different than unity at a 0.01 level of significance. These results were in 

the conformity of the result reported by Hoch (1976) and Grisley and Gitu (1984), 

who estimated production and cost models for California and Pennsylvania dairy 

farms respectively. Bravo-Ureta concluded that although economies of scale were 

more than one, and farm size and technical efficiency was significant relationship. His 

results also indicated that the estimated technical efficiency scores approximately 

followed a normal distribution. 

Tauer et al. (1987) estimated technical efficiency of dairy producers in New 

York by using deterministic Cobb-Douglas production frontier function and corrected 

ordinary least squares approach (COLS) for 432 farms. They dependent variables in 

their model was  value of milk, livestock and crops while hired and family labor, feed 

purchases, machinery and crop expenses, livestock expenses, real state expenses, and 

miscellaneous expenses were used  as independent variables. The results shows that 

mean technical of dairy producer was 0.639 indicating that 69 percent of potential 

output can be obtained from the input used. The results of their study were consistent 

with study of the study of Russell and young 1983 who estimated technical efficiency 

of British dairy farms as 72 percent. They also found that favorable location and large 

farm size led to greater efficiency as opposed to participation in a dairy cooperative 

(the Dairy Herd Improvement Cooperative). 
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Battese and Coelli (1988) compared the mean technical efficiencies of dairy 

producers in two states of Australia (Victoria and New South Wales) with the 

application of a generalized stochastic frontier production function. They analyzed 

data for three financial years (1979-81) of 69 farms of both states. Battese and Coelli 

used total gross farm (crop and livestock) returns as the dependent variable. They also 

chose labor, cost of fodder, fertilizer cost, seed cost and the value of the capital as 

independent variables. Estimated value of the mean technical efficiencies indicated 

that dairy farms in State New South Wales and Victoria were 77 and 63 % 

respectively technically efficient. An asymptotic test rejected any similarity in the 

estimated coefficients. Using the estimated parameter values, the predicted individual 

technical efficiencies of dairy farms indicated that in New South Wales, the technical 

efficiencies range were 0.548-0.927. The Battese-Coelli model indicated that the 

traditional (average) Cobb-Douglas production function was not fit model to estimate 

efficiency. Their basic conclusion consistence with the results of the Stevenson (1980) 

with   the cross-section data of U.S metal industry. A major conclusion of the Battese-

Coelli model is that the model which is general is high probability for full technical 

efficiency. However, in case for the half- normal and exponential distributions this 

situation is not common. 

Jik et al. (1988) conducted a study to investigate farm level technical 

performance in Kyungki milk production and also to examine whether there exist 

visible difference in technical efficiency between farm size. The result of the study 

conclude that the technical efficiency indices  range from 0.32 to 0.95 with an average 

of  0.7995 and suggest that there remains a large room for increasing production level 

of low efficient dairy farms.   

Kumbhakar et al. (1989) found out technical, allocative, and scale efficiency 

of owner-operators of dairy farms in Utah using a stochastic production frontier 

function in a simultaneous equation profit maximization framework. They considered 

two endogenous inputs (capital and labor), and four exogenous variables (Education, 

land, off-farm income and farm-grouped size) as the independent variables to explain 

the variation in the total milk produced as their dependent variable. They obtained 

primary cross-sectional data by contacting 116 families from a population of 510 in 

the Utah counties by interviewing each owner-operator with the 66.7 percent response 

rate. The researchers separated the observations, and constructed models by size 

(small, medium, and large), based on dollar sales during 1985. The results indicated 
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positive correlation between farmer education and productive efficiency because 

education improves managerial ability and enhances the productivity of labor and 

capital. Their empirical findings also showed that productivity was negatively related 

to off-farm income because the larger off-farm income the less time the farm-operator 

spends managing farm operations.  

Kumbhakar et al. (1989) found that the farm having more than 100 milking 

cows (large farms) were more technically efficient than farms having less than 50 

milking cows (small farms). Output from large farms, on average, was 11.53 percent 

higher compared to the small farms. However, the output of large farms, on average, 

would have increased by 20.16 percent had these farms been operating on the 

production frontier. The corresponding figure for medium-sized farms was 11.46 

percent. The cost of small farms was more by 5.91 percent due to allocative 

inefficiency. They pointed out that most of the farmers in all size categories were 

scale inefficient. Loss of profit due to scale inefficiency ranged from 5.59 percent for 

large farms to 13.73 percent for small farms. They concluded that it was happened 

because milk prices had been decreased during the past three years prior to their study 

period and the farms might not have fully adjusted their outputs to the change in 

prices. 

Bailey et al. (1989) used a stochastic frontier production to estimate technical, 

allocative and scale inefficiencies for cross sectional data on 68 Ecuadorian dairy 

farm. The technical efficiencies of individual farm were about 88 percent. However 

littele variation in technical efficiency was found among individual farms. 

Kumbhaker et al. (1989) estimated technical, allocative and scale 

inefficiencies for Utah dairy farm. They used stochastic frontier production function 

containing endogenous and exogenous variables.  Both type of variable have found to 

be significant effect on the variation of farm production. Technical efficiency and 

farm size were positively related; implying that improving in technical efficiency 

could be made with increase farm size. 

Weersink et al. (1990) measured the technical efficiency of dairy farms in 

Ontario state by used of non-parametric programming approach and decomposed the 

estimated technical efficiency into purely technical, congestion and scale efficiency. 

They worked on Fare et al. (1985) deterministic non-parametric approach and build 
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model on basis of these by using cross section of dairy farms in Ontario state in 1987. 

By using censored regression they found the factors causing variations in technical 

efficiencies among sample farms. The dependent variable in their study was milk 

output measured in hectolitres of 3.6 percent fat content of milk. The independent 

variables were labor measured in dollar terms, feed, livestock, machinery, buildings 

and capital which was measured in the number of equivalent worker units.  They 

reported that about 42 percent of the sample farms were technically efficient and that 

pure technical allocation and non-optimal scale of production were found to be as the 

main causes of inefficiency. The estimated efficiency scores in this study varied from 

64.7% to 100% with an average of 91.8%.  In addition the herd size, milk yield and 

butterfat content of milk had positive effects on efficiency, whereas, 

overcapitalization and the proportion of total feed purchased had negative effects on 

efficiency. 

Brave-Ureta and Rieger (1990) used deterministic and stochastic frontier 

production function for a dairy farm of large sample in Northeastern State of United 

State of America for the year 1982 and 1983. The appropriate functional form was 

found to be Cobb Douglas functional form. By use of linear programming, corrected 

ordinary least squares regression and maximum likelihood method the parameters of 

the deterministic frontiers were estimated. The stochastic frontier model was 

estimated by maximum likelihood techniques. The estimated technical efficiencies of 

farms obtain from three different methods were generally less than those obtained by 

use of stochastic frontier model. 

Bravo-Ureta and Rieger (1991) conducted a study in New England dairy farms 

and found the positive relationship between technical efficiency and farm size. 

However, there was negative relationship between economic efficiency and allocative 

efficiency. Their results were similar with the study of Bailey et al. (1989) who also 

mentioned positive relationship between size and technical efficiency conducted in 

Ecuadorian dairy farms. In comparison to the New England study, medium-sized 

Ecuadorian farms were found to be as allocatively efficient as large farms. 

Kumbhakar et al. (1991) examined the determinants of farm-level efficiency 

of the United States dairy farmers by estimating their technical and allocative 

efficiency obtained from a series  of equations approach that consist of  stochastic 
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production function (SPF) and the first-order conditions of profit maximization. One 

advantage of their model, unlike the preceding studies, which assumed the mean of 

technical inefficiency to be invariant across observations, was that they allowed the 

mean to be a function of exogenous variables and therefore it was made farm-specific. 

The functional form of their production technology was general enough to allow 

returns to scale (RTS) to vary across observations. The objective of their study was to 

examine profitability of the U.S. dairy farms in relation to RTS and relative economic 

efficiency. Using the equation II = PY (1RTS) in which II is profit, P is output price, 

Y is output, and RTS is returns to scale, the authors stated that "if efficiency and RTS 

vary across farms, those with lower RTS and relatively more efficient will be more 

profitable." The underlying assumption of such expression is that farms allocate their 

inputs and output efficiently, which is a robust assumption. 

 Kumbhakar et al. (1991) analyzed cross sectional data on 519 dairy farms 

collected from 28 states of the U.S. in 1985. They chose per farm milk production that 

is measured in hundredweight as dependent variable. The independent variables were 

the number of dairy cows, labor (i.e hired, operator and family labor) measured in 

man-hour equivalent, and annual capital stock measured in actual number of dairy 

machinery hours. The results showed that (a) farmers' level of education was a factor 

to determine their technical inefficiency, (b) large farms were relatively more efficient 

both technically and allocatively, (c) returns to scale of the large-sized farms were 

lower than those of small and medium-sized farms, (d) given the output price, small 

and medium-sized farms were less efficient relative to large farms, and (e) both 

technical and allocative inefficiency were  decrease significantly as the  level of 

education of the farmer increase. 

Lass and Gempesaw (1992) random coefficient regression methods to 

determine firm-varying production technologies or a sample of Massachusett,s dairy 

farms. Results showed that hired labor, land and machinery inputs were used in 

excess of coefficient levels. All arms underutilized livestock supplies. Although 

estimated means were closer to optimal levels, efficiencies of feed, crop materials, 

fuels and utilities varied. 

Cloutier and Rowley (1993) used a non-parametric deterministic multiple 

output multiple-input efficiency estimation technique known as data envelopment 
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analysis (DEA) for estimation of  technical efficiency of dairy farmers in Quebec 

using information on 187 dairy farms in 1988-1989. The authors chose the annual 

total quantity of milk (liters) produced, milk sale revenue, and average individual 

farms revenue as measures of output. They used herd size, labor (hired and family 

which is measured equivalent to annual worker), land cultivated (rented and 

owned/ha), amount of feed/animal, and combination of other inputs as their 

independent variables. Since they found the individual scores generated by DEA 

procedure to be sensible, the authors performed two sensitivity checks. First, they 

explored the constancy of the results by comparing individual efficiency scores of 

1988 and 1989. Secondly, they divide the sample of 1989 into two sections according 

to their farm size and compared their results. They found that the average efficiency 

score i.e. 0.913 for 1989 was higher than 0.883 of 1988. Moreover, they found the 

efficiency of the best farm was 50 percent higher than the worst farm, and that the 

best farm was only 10-12 percent high efficient than average levels of efficiency. In 

addition, they found that large farms were more efficient than small farms. 

Sharma and Singh (1993) examined the efficiency level of dairy farmers in 

India by using Ordinary Least Squares (OLS) regression. They found that if OLS 

estimation fits a line through the middle of the sample observations and intersect the 

center is inappropriate production function (Coelli, 1995). 

Heshmati and Kumbhakar (1994) examined the technical efficiency of four 

panels of dairy farms in Swedish, during the period 1976–1988 (exclude 1985) using 

two scientific parameter, e.g. Stochastic Frontier Approach (SFA) and Translog 

Production Function (TPF), and their result was in this pattern average technical 

efficiency index were situated between the very close two value 0.81 to 0.83, all the 

panels lied in the same range indicated the percentage of dairy form in Swedish is 

20%. 

Kumbhakar and Heshmati (1995) estimated technical efficiency of Swedish 

dairy producers and examined whether inefficiency was distributed randomly across 

farms (as assumed in cross-sectional studies) or if there was a persistent component of 

inefficiency, which varied across farms but was invariant over time. They used a 

stochastic translog production frontier technique in a rotating panel data context by 

utilizing a data set from 1976 to 1988, which contained 4890 observations collected 
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from 1425 farms. They decomposed technical efficiencies into a constant time-

invariant (farm specific) component and a farm-and-time-specific residual 

component. The researchers used a multi-step procedure to find out all coefficient of 

the model except the intercept and the variance components. No distribution 

assumptions were made regarding the error components and the maximum likelihood 

method was used to estimate the variance components and residual component of 

technical efficiency. Thus the estimation of the production function parameters are 

vigorous to the distribution on the assumptions of the error components.   

Kumbhakar and Heshmati (1995) used an aggregate measure of income from 

Poultry, milk, beef, pork, wool, lamb production and dairy products from other animal 

as dependent variable. They chose five inputs (fodder, material, land, labor, and 

capital) and two characteristic factors (farmers' age and time) as independent 

variables. The empirical results showed that the average persistent technical 

inefficiency was 10.27 percent (with a variation of zero to 39.11 percent) while the 

mean residual inefficiency was 3.90 percent (varied from 1.2 to 17.05 percent). The 

authors concluded that a decline and/or withdrawal of a specific support policy, like a 

price support, might change the structure of the dairy industry. For instance, farms 

with relatively high levels of persistent technical inefficiency are likely to go out of 

business if, per say, support payments are reduced or stopped. 

Ahniad and Bravo-Ureta (1995) used an unbalanced panel data to find out 

dairy production growth into technological progress, technical efficiency, and input 

growth for a sample of 1072 observations collected from 96 dairy farms in Vermont 

during the period of 1971 to 1984. They used a single equation stochastic production 

function model in which the dependent variable was total annual milk produced, 

measured in hundredweight. They also chose the number of dairy cows, total labor 

input that include the hired labor and the family measured in worker equivalents, 

purchased dairy concentrate feed measured in tons, animal, crop and miscellaneous 

expenses as independent variables. The results of their study found out that the mean 

technical efficiency was approximately 77 percent and the size effect (56 percent) 

played a greater role than productivity growth (44 percent) in increasing milk 

production.  

Romain et al. (1995) estimated the technical efficiency of milk production in 

canada by using transcendental production function. They also found the correlation 

between Farm Size and technical efficiency at cost level. They used annual milk 
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production per cow (measured in hectoliter) as the dependent variable and quantity of 

fodder, grain and concentrated nutrients, labor and capital stocks such as buildings, 

machinery, and dairy equipment per cow as independent variables. They found that in 

one province of Canada technical efficiency slightly increase with herd size, while 

other state herd size was insignificant in interpreting variation in technical efficiency. 

Socioeconomic variables such as education, participation in milk recording program, 

expenses veterinary care for a single cow, artificial method of insemination, the class 

of food, and the period of time in years as  permanent organization society member 

were all are factor which effects technical efficiency of  farmers. 

Jonasson (1996) estimated output efficiencies of Swedish farms by method of 

Data Envelopment Analysis (DEA). Their result shows that mean technical and 

allocative output efficiencies of Swedish dairy farms were found to be 0.95 and 0.92 

respectively.  

Jafforrullah and Whiteman (1999) estimated Newzeland dairy industry scale 

efficiency. DEA was applied to 264 dairy farms and found that overall technical 

efficiency score was 83% with minimum score of 39%.  

Reinhard et al. (1999) examined technical and environmental efficiencies of 

Dutch dairy farms. Nitrogenous excess that is arising from the excessive application 

of chemical fertilizer and manure was used as an environmentally harmful input. They 

specified a stochastic translog production frontier to estimate the output-oriented 

technical efficiency in addition of specifying an input-oriented technical efficiency of 

a single input, i.e., nitrogen surplus, to estimate the environmental efficiency. The 

results showed that the average output-oriented and input oriented technical efficiency 

was 0.894 and 0.441 respectively. Furthermore, the environmental and technical 

efficiency of intensive dairy farm is more than extensive dairy farms. 

Mbaga et al. (2000) measured the technical efficiency of two groups of dairy 

farms in Quebec state. While the actual production technology was unknown, they 

checked three commonly used functional form (Cobb-Douglas, translog, and 

generalized Leontief) along with three alternative potential inefficiency distributions 

(half-normal, truncatedential and exponential). To gain information about the 

robustness of the obtained technical efficiency, they also estimated a production 

frontier using data envelopment analysis (DEA) as an alternative methodology. The 

authors obtained cross-sectional data on 1143 farms that specialized in dairy 
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production in 1996. They divided these farms into two groups (non-maize and maize 

regions) as proxies for differences in climate and soil quality. The researchers 

considered yield of milk per cow measured in hectoliters as the dependent variable. 

As inputs, they used the quantity of concentrate feed, and forage consumed in kg, 

labor, capital and average weight of cow. To save space, the results obtained from the 

DEA analysis are not reported here and interested readers may consult the cited 

reference for more details. Their results indicated that correlation coefficients and 

rank correlation coefficients between the DEA scores and those of the parametric 

models were comparatively low. The average efficiency scores obtained from the 

DEA approach were 0.9215 and 0.95 for the maize and non-maize region respectively 

consistent within the mean efficiency scores reported by Cloutier and Rowley (1993). 

Results shows that for the maize region the mean DEA score was alike to those 

applicable by the generalized Leontief (GL) function, but scores were lower for the 

non-maize region. The DEA model showed that 66 % farm were 90 percent efficient, 

while 93% of the farms come under this category with the GL function, have no 

correlation with efficiency distribution. These results appear to confirm that fact that 

there is some discrepancy between the efficiency scores obtained using non-

parametric DEA and the efficiency scores obtained from parametric stochastic frontier 

analyses.  

Jeffry et al. (2000) carried out a study on factors affecting milk production 

cost in Alberta State with the emphasis to determine the relationship between 

production cost, herd size, milk yield and technical efficiency in dairy production 

sector at Alberta. The objective was achieved by estimating milk production frontier, 

the numerical rapport of the use of the milk and its yielding has cleared the way for 

the efficient production.  To examine the relation of the efficiency and cast of the 

product and also for a set of management-characteristic variables the statistics were 

used. These variables comprise the size of herd, the ration of input allocation, yielding 

of milk, age of the producer, type of breeding and the expanses for veterinary 

examination. One of the assessment reports showing the ability of Dairy form of 

Alberta to get better their products through effectiveness of the gains would help to 

guess the future strategies of Canada dairy sector. The results of the study recommend 

that there exist significant economies of herd size which may be exploited milk 

producers in Alberta State.  
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Reinhard  et al. (2000) measures Environmental efficiency of Dutch dairy 

farms by application of two different methods i. e Stochastic Frontier Approach and 

Data Envelopment Analysis. They also present the strengths and shortcoming of both 

models and found that SFA technical efficiency score were 89% and DEA were 78%.  

Gerber and Franks (2001) analyzed the scale efficiency of farms in England. 

The study results shows that if the farm size is inappropriate than there is insignificant 

contribution efficiency.  Farm size in range of 70-160 cows were operated on constant 

returns to scale whereas farms with less or more cows showed diseconomies of scale. 

They also found that the average technical efficiency was 87% of the farm.  

Lansink et al. (2002) studied technical efficiency of Finnish farms, using the 

data envelopment analysis (DEA) and found that the conventional livestock farms had 

technical efficiency scores of 69 %. 

Moreira et al. (2003) use a stochastic production frontier model to measure 

technical efficiency and technological change for small dairy farms in Southern of 

Chile. They used unbalanced data and include 48 farmers out of 192 farm for the year 

1996-2002. In this model half-normal distribution inefficiency term was used and 

found that agro-climatic condition has no effect on technical efficiency.  Mean 

technical efficiency was found in the ranges from 69-77%. Technological change was 

significant and increase of 1.08% growth rate found annually. The study concludes 

that on average, small dairy farmers in Southern Chile (Paillaco) were operating at a 

sub optimal size. 

Premachandra and Jaforullah (2003) used previous data of New Zealand Dairy 

industries by application of three important production function i.e Corrected 

Ordinary Least Squares Regression (COLS), Stochastic Frontier Analysis (SFA) and 

Data Envelopment Analysis (DEA) for comparison of technical efficiency of dairy 

production. The results showed that the estimates of technical efficiencies of single 

and individual dairy farms were susceptible to the option of production frontier 

estimation method.  

Barnes and Oglethorpe (2004) measured technical and cost efficiency of dairy 

farms in Scottish. Their results point out that large farm would advantage from 

reductions in scale while small and medium farms are suggested to increase their farm 
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size for obtaining higher efficiencies.  

Kompas et al. (2004) estimated a stochastic production frontier and technical 

efficiency model for Australian dairy farms. They found importance of every input in 

dairy production also the quantitative effects of key technology variables on farm 

efficiency and the overall farm profiles based on the efficiency rankings of dairy 

producers. Estimated results explain that production show constant returns to scale 

and feed concentration, No of milking cow at peak season are key factor for 

efficiency estimation. On the other hand the profile indicate that some new type of the 

re arrangement are required i.e. group employ with high efficiency, technology in the 

dairy hut and proper irrigation can improve. 

Alabi (2005) examined technical efficiency of backyard poultry production in 

Nigeria. The technical efficiency of backyard poultry was found in range 0.09-0.63 

with mean of 0.22. They pointed out that the household were 22% efficient in use of 

their inputs. The elasticity was found to be 12.29 shows that in production curve the 

poultry production was found to in inefficient stage i.e stage-I. Their study 

recommend  that output and technical efficiency of backyard poultry can be increase 

by application of medicine/vaccine, provision of feed, capital and adoption of new 

innovations. 

Abedullah and Sabir (2005) estimate competitiveness and efficiency of milk 

production in Punjab. They found that small farmers keep 38%  of the total milk-

producing animals, while smallholders with less or equal to 12.5 acres of land hold 

more than 73 percent of dairy animals. They reach to result that social profits were 

generally more than private profit. They also found that technical inefficiency of 

livestock and milk production was maximum in the district Jhang, followed by 

Faisalabad and T.T. Singh. They recommended active role on part of Extension 

Agriculture department for resolving livestock related problems. It was also 

recommended the government should take steps for improvement of milk marketing 

system. 

Hailu et al. (2005) used two non-homothetic translog stochastic meta- frontier 

cost functions using a non linear maximum likelihood estimation procedure for 

comparison of the cost efficiency of Albarta and Ontario farms in the period 1984-96. 

Average cost efficiency for the period 1984-96. Average cost efficiency for the 
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pooled sample was approximately 89 percent indicating that there existed more 

potential for improvement in dairy farms. 

Ishaq et al. (2005) conducted a study in Bannu district of Khyber 

Pakhtunkhwa province to analyze the factors that affect profitability of livestock and 

to estimate returns to scale in livestock farming. The results of Cobb-Douglas 

production function shows milk yield was more susceptible to number of milking 

animals (Change in capital) interpret that other thing remain constant one percent 

increase in capital creates approximately 0.8 percent increase in milk yield. The other 

factors i.e labor, land and grazing period contribute insignificantly to milk yield. The 

finding of the study shows that there is increasing return to scale which signifies that 

increase in milk was higher than increase in inputs. It was also concluded that small 

ruminant farming in the study area was a money-making activity. 

Johansson (2005) analyzed technical and economic efficiency in both Data 

Envelopment Analysis (DEA) and Stochastic Frontier Approach (SFA). She 

compared the score by both SFA and DEA approach and found that under SFA higher 

allocative efficiency score obtained and lower SFA technical efficiency indices. She 

found that DEA is more appropriate software for analyzing the data because it does 

not required assumption parameter. The mean technical and allocative efficiency were 

found to be 0.77 and 0.57 respectively. The main finding of the study is that the main 

problem appeared are incapability to allocate in cost minimizing way instead of use of 

these input in technical efficient way.  

Johansson (2005) investigated profit maximizing process of multiple output 

dairy farms in Sweden, in terms of input and output technical, allocative and 

economic efficiency. The data envelopment analysis (DEA) was used to examine 

point estimates of the efficiency scores and bootstrapping was used to assess the 

statistical properties of the point estimates. He pointed that only 18 farms out of 541 

can be considered as fully input and output efficient, according to the point estimates. 

He concluded that the main reason for low productivity in dairy farms is low 

economic input efficiency, which in turn consists mainly of allocative inefficiency.  

Suresh et al. (2005) find out economics and economic efficiency of sheep 

keeping in semi-arid areas of Rajasthan. They reported that Rs. 25500 per is net 

revenue for 54 flock were obtained. Moreover the sheep farming is labor intensive 
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activity and more than three time labor is engaged in sheep grazing. Also female labor 

is some contribution i.e 12 % to labor requirement. Health caring, feed and fodder, 

labor charges are main expenditure incurred for sheep grazing. While revenue were 

obtained from sale of sheep, wool, milk and maure. The result of economic efficiency 

score was 75 % indicate that production can be improved more 25 % with the present 

resource level. The economics efficiency for two third of farmers were found in the 

range 0f 70-85%.  The farmers having lack resource have been observed to realize 

higher economic efficiency than resource-rich farmers.  

Rajendran et al. (2005) used Stochastic Frontier Production Function for 

estimation of technical of Indian dairy farms. They found technical efficiency range 

0.43-0.55 with overall average of 0.52. The Health care, management practices such 

as feeding and breeding are the main factor affecting technical efficiency. The 

Feeding pattern shows that farmers use more cheap green fodder than expensive one. 

Also the results shows that more labor use  have negative effect on productivity of 

dairy cow while herd size seem to be no effect on productivity. There also seem 

production elasticities range 0.19- 0.60 shows decreasing return to scale in categories 

of farmers. 

Oladeebo et al. (2007) conducted study for determination economic 

efficiency, profitability and return to scale of poultry production by youth farmers in 

Nigeria. Data were collected from 62 farmers by simple random technique. By the use 

of multiple regression and cost and return analysis data were analyzed. The result of 

the study shows that young and educated people were involved in poultry production. 

The analysis result shows that farmers are in stage-II of production and 0.76 

decreasing return to scale. Also the results show that although poultry farming is 

profitable business but farmer are not economically efficient in the use of resource. 

The study recommended that poultry production can be improved by encouraging 

more young people in this sector. 

Preto (2008) measure technical and scale efficiencies of milk-producing farms 

in the state of Minas Gerais, considering different production levels and identifying 

different factors of technical efficiency. The analyses were carried out using both 

Data Envelopment Analysis (DEA) and an econometric Tobit model. The results 

indicated that most of the farms exhibit technical inefficiency problems. Small 
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farmers have the potential to expand their production and productivity, increasing 

technical efficiency, since they were performing with increasing returns to scale. The 

large farmers presented the best measures of technical efficiency, which is explained, 

partly, by factors such as access to rural credit, training and technical support.  
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III.  MATERIALS AND METHODS 

This section explains the mechanics of the research study and describes the 

universe of study, data collection procedure, sample size, sampling techniques and 

econometric analysis.  

3.1 Description of the Universe  

This study was carried out in three districts of Khyber Pakhtunkhwa Province 

i.e Peshawar, Dera Ismail Khan (DI Khan) and Mansehra. The population for this 

study consisted of total number of livestock farmers in Khyber Pakhtunkhwa 

Province.  

3.2 Data Collection Procedure and Sample Size 

The research was mainly based on primary and secondary data. The primary 

data were amassed through interview schedule, while the secondary data was 

collected from different published and unpublished sources. On the basis of objectives 

of the study a questionnaire (given in Appendix-XI) was prepared was pre tested in 

the field.  The primary data regarding was collected directly from 300 sampled 

respondents of the three districts with 100 respondents from each district. 

3.3 Sampling Technique  

A multi stage sampling technique was used for the selection of the 

sample/respondent. In first stage three districts were selected purposively which have 

more livestock population i.e Peshawar, DI Khan and Mansehra (GoP, 2006). As 

figures in Appendix-IX show that Peshawar, D.I.Khan and Mansehra has 143481, 

205634, 191064 and Buffalos respectively. Similarly these districts host 223150, 

411432 and 181973, 67208, 248491 and 86729, 265272, 583923 and 316759 and 

cows, sheep and goats in the same order.  In addition, the geographical location of 

these districts is such that could give fair representation to each zone of the province. 

Majority of the farmers of these districts keep livestock for agricultural purposes as 

well as to supplement their income. Figures in Appendix –X, shows that total milk 

from Buffalo in D.I.Khan, Mansehra and Peshawar was 307927, 739765 and 651967 

liters respectively during 2006 whereas milk from cow was 474676, 676686 and 

262773 liters in the same order (GoP, 2010).  
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  In second stage one tehsil/town was taken randomly from each selected 

districts. The randomly selected tehsils /town were Town-1, Paharpur and Mansehra 

from districts Peshawar, DI Khan and Mansehra respectively.  In stage third from 

each selected tehsil two union councils were selected randomly. In fourth stage from 

each union council one village was randomly selected. A pilot survey was carried out 

for village selection with the help of livestock Assistant of Directorate of Livestock & 

Dairy Development Department, Government of Khyber Pakhtunkhwa and 60 

respondents, 10 from each village was selected.  

Then the sample size for this study was estimated by using the formula as 

follows (Cochran, 1977): 

 

n = (S * Z α/2 /e) 2            (3.1)   

Where 

 n = Total sample size 

 

 S = Standard deviation of milk yield (per annum)  

  = 423 

Z (α/2) = 1.96; the value of standard normal variate at 95% confidence 

level 

e = Error (sampling error) = 48 

 n =  298.33 ≈ 300 

Out of this estimated 300 sample size, 100 respondents from each district were 

selected through proportional allocation sampling technique. List of farmers who 

keeping livestock in each village were prepared with the help of Livestock Assistant. 

From this list sample size in each village was selected as follows (Cochran, 1977):  

 

ni = n/N × Ni             (3.2) 

Where 

 ni = Number of sample respondents in ith village of each District 

 n = Total sample size 

 Ni = Total number of livestock farmers 

 N = Total number livestock farmers in each District 
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Table 3.1: Number of Respondents in Selected Villages of the Study Area 

Districts Villages Population 
(Livestock 
farmers) 

Sample Size Sample Size 
(in each 
district) 

Peshawar Phandu Payan 120 39 
100 

Chua Gujar 190 61 

DI Khan Rangpur 170 53 
100 

Mandrik Kalah 150 47 

Mansehra Eid Gah 115 54 
100 

Dhodiyal 98 46 

Total 
 843

300 300 

Source: Government of Khyber Pakhtunkhwa, 2009-10 
 

3.4 Analytical Framework 

Different econometric techniques Stochastic frontier production function, 

stochastic frontier cost function were used for estimating technical and allocative 

efficiency. The main tool for estimating technical efficiency is the stochastic frontier 

production function, so it is appropriate to first discuss frontier production function. 

3.4.1 Stochastic Frontier Production Function 

The stochastic frontier production function (also called composed error) model 

introduced by Aigner et al. (1977) and meeusen and Vend Den broeck (1977) was 

used here. Given T individuals farmers, stochastic production frontier for observation 

t is written as: 

Yt = ƒ ( Xt , β) +  єt          ( t = 1,2 ,---------- T)                         (3.3)  

 Where  Yt  is output obtained by farmer  t,  Xt  is vector of input for farmer t,  

β is vector of parameter to be estimated,  єt  is error term for farmer t. The important 

essential design at the back of stochastic frontier model is that the error term 

contained two components. 

Єt  = Vt – Ut       (3.4) 

Where Vt is symmetric (- ∞ < Vt< ∞) and captures the stochastic effects 

behind the control of farmers such as weather, breakdowns and natural disasters. It 

also captured the observation and measures error on the dependent variable under the 
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control of the farmer (Ut> 0) and captured the technical inefficiency of the farmer t. 

The term Ut represent technical inefficiency in the sense that at measures the shortfall  

of output (yt) from its highest probable value given the stochastic Frontier (f (Xt , β) + 

Vt  ). In other words, technical efficiency is measure by the ratio  Yt /  (f (Xt , β) + Vt  ) 

rather than by the ratio Yt /  (f (Xt , β)  used by deterministic models. This simply 

distinguishes of technical inefficiency of the cause of error that are outside the control 

of farmers (Aigner et al. 1977). Notice that  when v=0 the model disintegrate to 

deterministic frontier model and its fall down to the Zellner, Kmenta & Dreze (1966) 

stochastic production function model when u=0. 

The disturbance U and V are assume to be independent each other. This seems 

reasonable sense V represents the influence of factors that come out of control of 

farmer, while U represents technical efficiency under the control of the farmer. Both  

V and U terms are also assume to be independent of physical input X. This 

assumption is less realistic because in practice, the variable in U (management 

practices) might be correlated with physical input X. However, if management 

practices are included directly in the production function, the efficiency (precession) 

of approximation of the production coefficients is reduced due to inclusion of more 

variables in the production function. It might also cause multicollinearity, especially if 

the correlation among physical inputs and management practices is high. The 

stochastic Frontier production model of Aigner et al. (1977) assume to be random and 

independent of X. While this assumption solves the problems of simultaneous 

equation bias, the estimates of Frontier production function might still be biased due 

to mis-specification. Even simultaneous equation bias can not be avoided when 

technical inefficiency ‘U’ is explained with factors under the farmers control. (Aigner 

et. al. 1977 avoid this problem by using the Zellner Kmenta and Dreze behavioral 

assumption). Thus there are potentially significant problem in the approximation of 

both the frontier production function and the direct production function (when 

management variables are included in the production function). In the frontier 

production function we might end of with biased estimates and in the direct 

production function we lose precession due to inclusion of more variables in the 

production function.  

In this study the stochastic frontier production function approach is the main 
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approach use to determent the effect of management variables on the technical 

efficiency. However to test the robustness of the results management variables are 

also directly included in a separate regression. 

3.4.2 Method of Estimation of Stochastic Frontier Production Function 

Frontier production function can be estimated with either Correlated Ordinary 

Least Square (COLS) or Maximum Liklihood Estimation (MLE). Estimates of all 

coefficients of the frontier production function can be obtained from corrected 

ordinary least square estimation. But it is important that distribution of Ut is kept 

always unskewed. A MLE which need some information about these should be more 

efficient and less asymptotical (Green 1980). MLE however require a specific 

assumption about the distribution of a disturbance term. Aigner, Lovell and Schmidt 

(1977) assumed U is derived from either half normal or exponential distribution. Both 

the distribution have a mode of zero.  Meeusen and Van Den Broeck (1977) also 

recommended the exponential distributor only. Stevenson (1980) has revealed the 

method of generalization of half normal and exponential distribution into truncated 

normal and gamma respectively. Other possibilities include gamma (Richmod, 1974) 

and in normal (Green, 1980). Aigner, Lovell and Schmidt found very little difference 

between exponential and half normal distribution. There is no valid economic reason 

to choose a specific distribution and the half normal distribution. 

In this research the MLE was used to estimate the stochastic frontier model. 

Consider the two part disturbance represented by equation (3.5) where Vt and Ut  

represents the symmetric and the one sided disturbance respectively. Assume that Vt  

is independently and identically distributed as N(0, σ2
v  ) and Ut  comes from a N( 0, , 

σ2
u ) distribution truncated below at zero i.e. Ut  - [ N (0, , σ2

u  ), is half normal. 

Further assume Ut is independently of Vt . The derived density function for єt  may be 

written as  

  F    єt      = 2/ σ є  f*λєt / σє     1- F*    λєt / σє      ,  (- ∞ < єt < ∞)  (3.5) 

    

Where, 

σ2
vandσ2

u  are variances of v and u respectively, σ2
ε =σ2

v +σ2
u λ is the ratio of standard 
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error of U (σu ) and the standard error of  V (σv ) i.e. λ = σu/ σv, and f* and F* are the 

normal density function (pdf) and cumulative distribution function (cdf), evaluated at 

λє/σu, respectively. The density function of єt [ f(єt) composed of density function of 

Vt and Ut. 

The Ln of the likelihood function of y given the derived density function 

represented by equation (3.6) is: 

In  L [Yt ; β ,λσ2
ε ] = T In  √2/π     + T In [ 1/ σ ε ] +  T t-1∑In [ 1- F* [λε t  / σ ε ] ] – 1/ 2 σ2

ε 

∑T
 t-1 є2

t                            (3.6) 

Where  

 єt= Yt – Xt β        (3.7) 

 The MLE of β, λand σ2
ε at which the value of the likelihood function is the 

maximum are obtained by setting the first order partial derivatives with respect to β ,λ 

and σ2
ε equal to zero and solving these non-linear equations simultaneously. Equation 

(3.5) can be estimated by using a non-linear optimization algorithm to find the 

optimal values of the parameters. In this study the Davidson/Fletcher/Powell (DFP) 

algorithm, programmed in the LIMDEP computer package developed by Green 

(1986), was used.  

3.4.3 Estimation of Technical Inefficiency 

 Assume that the symmetric error is distributed as N (0, σ2
v) and a non-negative 

error ut distributed as  N (0, σ2
v) , is half normal, then the mean technical 

inefficiency is 

 E (Ut ) = σu [  √2/π   ]    (3.8) 

Equation 3.6 gives us a summary measure of technical inefficiency for all sample. But 

for policy purposes, it is desirable to be in position to found out technical efficiency ut 

for each observation. Jondrow et. al. (1982) examined that conclusion regarding 

technical inefficiency of individual farmers (ut) can be drawn by taking the 

conditional distribution of ut on the fitted values of ut and the parameters.  

Given Vt – N (0, σ2
v) and Ut - N  (0, σ2

u)   Ut and Vt  are independent, and єt = Vt – Ut. 

The conditional density of ut given ut can be derived as 

F* [ Ut/ єt ] = 1/ 1- F* 1/ √2/π σ*  exp [ -1/ 2 σ2
* [Ut + σ2

u  єt / σє ]2 ], u ≥ 0       (3.9) 
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Farm-specific technical inefficiencies are obtained by using the mean of equation 

(3.9). 

E [ ut | єt  ] = σ* [ f* (  λεt  / σε ) /  1- F* (λεt  / σε ) – ( λεt  / σε ) ]          (3.10) 

 Where f*, F* and λ are as define before σ* = √ σ2
v σ2

u/ σ2є.  

Equation 3.8 satisfies certain optimal properties for the normal/half normal case and 

also for other distributions, yet the estimates of ut are not consistent [in the sense that 

the probability limit of E (Ut/εt  Ut is not zero] since the variability of vt remains even 

asymptotically (Schmidt, 1985-86).  

Another serious problem with stochastic frontier models in general is that the 

partition of noise vt and technical inefficiency ut eventually depends on strong 

distributional assumptions. However, these statistical problems can not be avoided 

even by the assumption that frontier is deterministic. Also by taking the assumption 

that statistical noise does not exist is itself a strong distributional assumption 

(Schmidt, 1985-86). 

3.4.4 Model Specification for Technical Efficiency  

The first problem encountered with specification of production function is the choice 

of functional form. It is desirable to choose simple and flexile functional form, which 

meet the economically reasonable restriction and does not present unreasonably 

complex estimation problems (Fuss and Mundlak, 1978). In practice these 

requirements are difficult to fulfill.  

Technical efficiency was estimated within the framework of Cobb-Douglas stochastic 

frontier production function. Cobb-Douglas stochastic frontier production function 

was estimated by using Maximum Likelihood Estimation (MLE) technique. The 

Cobb-Douglas stochastic frontier production function for this study is expressed as 

follows: 

ln Qi
 = β 0 +  



n

i 1

β i ln X i + єi            (3.11) 

Where, 

Q= Total milk produced per animal per annum 

X1 = Herd Size in number 
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X2 = Quantity of dry fodder per animal per annum; 

X3= Quantity of green fodder per animal per annum; 

X4= Quantity of concentrate per animal per annum ; 

X5= labor number per animal per annum; 

X6= Expenditure on health care per animal per annum, 

єi = Composed error term 
 
β0 = Intercept 

βi = Parameters to be estimated 

 

3.4.5 Technical Inefficiency Estimation 

For the estimation of technical inefficiency it is assumed that vi is distributed as N (0, 

σ2
v) and ui is half normal distributed. 

 Technical inefficiency model is expressed as follows: 

 i = δ0 + δ1 Z1i + δ2 Z2i + δ3 Z3i + δ4 Z4i + ωi       (3.12) 

Where  

Z1i = Education of the ith farmer in years  

Z2i = Age of the ith farmer in years  

Z3i = Family size  of the ith farmer in years  

Z4i = Farming experiences of the ith farmer in years 

δ0 and  δi are the parameters to be estimated 

 

3.5 Estimation of Allocative Efficiency 

The functional form of the production function for the Stochastic Frontier 

Analysis approach is consider to be  Cobb-Douglas because it is self-dual and 

therefore likely to be  use to derive the corresponding cost function needed to 

calculate allocative efficiency.  
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For measuring allocative efficiency, the following corresponding cost frontier of 

Cobb-Douglas functional form (Kolawole and Ojo, 2007) will be used as follows: 

 ln Ci
 = α 0 +  



n

i 1

 α i ln P i + єi          (3.13) 

Where, 

Ci = Total cost of milk production of ith farmer (Rs/annum)   

P1 = Cost of animal (Rs /animal) 

P2 = Cost of green fodder (Rs /annum) 

P3 =  Cost of dry fodder (Rs /annum)  

P4 = Cost of concentrate/oilseed cake (Rs/annum) 

P5= Cost of labor (Rs /annum) 

P6= Cost of health (Rs /annum) 

Q* = farmers observed output used for the statistical noise contained in v.  

єi = Composed error term 

ln = Natural log 

α0 and α i are the parameters to be estimated. 

 

3.5.1 Allocative Inefficiency Estimation 

For the estimation of allocative inefficiency it is assumed that vi is distributed as N (0, 

σ2
v) and ui is half normal distributed. 

 Allocative inefficiency model is expressed as follows: 

 i = δ0 + δ1 Z1i + δ2 Z2i + δ3 Z3i + δ4 Z4i + ωi       (3.14) 

Where  

Z1i = Education of the ith farmer in years  

Z2i = Age of the ith farmer in years  

Z3i = Family size  of the ith farmer in years  
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Z4i = Farming experiences of the ith farmer in years 

δ0 and  δi are the parameters to be estimated 

 

3.6 Dummy Variables Multiple Regression Model 

 In regression analysis, the dependent variable is not only influenced by 

quantative variable but also qualitative variable has some effect on said variable. The 

presence or absence of an attribute also indication of such variable. The method to 

calculate such attribute is creating variable i.e artificial whose value are 0 and 1 shows 

the absence of attribute is called dummy variable. Dummy variables can be 

incorporated in regression models as quantitative variables. Such models are called 

analysis of variance (ANOVA) models.  ANOVA models are used to find out the the 

significant relationship between the regressend and qualitative or dummy regresors. 

They are often used to compare the differences in the mean values of two or more 

groups or categories (Gujarati, 2004). 

To compare the milk production of three districts, dummy variables multiple 

regression model was used in which dummy regressors taking the value of 1 if the 

observation belongs to a particular district and 0 if it does not belong to that district. 

Dummy variables  D2 and D3 were used for district Peshawar, DI Khan and Mansehra 

respectively.  

The dummy variables multiple regression model to compare the milk 

production of three districts is as under: 

iiii vDDY  33221    …..(3.15)  

Where; 

β1, β2and β3, are parameters 

Yi = Average level of milk production  of respondent i 

D2i = 1 if respondent is in district Peshawar, 0 otherwise. 

D3i = 1 if respondent is in district DI Khan, 0 otherwise. 

vi= Error term 
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IV. RESULTS AND DISCUSSION 

This is a chapter with a six (6) divided sections. The description of the study 

area explained in first section while the second section present the socio-economic 

characteristics of sampled farmers, third section explains herd size of the sample 

farmers, the fourth section works out on calculation of gross and net revenues from 

milk production, fifth section interprets econometric models and last section gives a 

brief summary and recommendations of this chapter.  

4.1     Description of the Study Area 

This study was carried out in three districts of Khyber Pakhtunkhwa Province 

i.e Peshawar, DI Khan and Mansehra. Peshawar, the provincial capital of Khyber 

Pakhtunkhwa, with a population of 3,054,000, is the largest city in Khyber 

Pakhtunkhwa. The temperature is normally between 400C and 470 C in summer, 

whereas in winter the temperature sometimes reaches freezing point. The city is 

important as a cultural, educational, commercial, and political center to which people 

from all parts of the county have migrated. The Peshawar district is highly productive 

and fertile belts in the country with almost all the land in the valley being irrigated 

and cultivated. Peshawar is also representative of other district as regards agro-climate 

and socio-economic conditions. Agriculture is the main livelihood of the rural area. 

Besides agriculture, numbers of skilled and unskilled number were engaged in 

manufacturing sector. There is also a large section of population in government 

service, banking, business, industries and other autonomous and semi-autonomous 

bodies. Main livestock in the district are assess, buffaloes, cattle, goats, horses, mules 

and sheep. While poultry farming is also be familiar in the district.  

The second district of the sampled area is DI Khan, contain a population of 1.3 

million people with 3.26 average growth rate. 14.7% people residing in urban area 

while the remaining is rural population. D.I khan is agriculture based district and 

sugarcane, cotton, rice, wheat, maize and barley are the major crops grown and main 

source of earning for people of area. 

Livestock and dairy sector is an important sector of the district. In last decade 

the decrease in agriculture production has enhanced the dependence of people on 

livestock. Lohani, Dani are the local cattle breeds and can be placed by mixed bread 
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by the method of artificial insemination for improvement of milk/meat production. By 

same method local goats are being crossed with Beetal goats to enhance their 

milk/mutton production (GoP, 2010).  

Mansehra is the third district of the province for the sample collection. The 

name of Mansehra takes place after Man Singh, who was Governor General under the 

rule of Ranjit Singh. According to Development Statistics of Khyber Pakhtunkhwa 

total population of Mansehra district is 1.5 million with 2.4% annual growth rate 

(Khyber Pakhtunkhwa, Bureau of Statistics, 2010) 

Wheat, barley and onion are major rabi crop, while maize, rice and sugarcane 

are kharif crops. Tobacco is important cash crop grown in area of Pakhli plains. A 

potato Research Center which now name as Hazara Research station is working in 

this area. The built of Mansehra district is suitable for tea cultivation. The main source 

of milk and meat are buffaloes, cows, sheep and goats, but the statistics shows that the 

total milk production is below than that of other areas of Pakistan. Poultry farms are 

also found in abundance. Bullocks and cows are used for ploughing but mostly these 

are inefficient  also the nomad  families  keep  their  sheep  and  travel  far  and  wide  

their  cattle.   

4.2 Socio-economic Characteristics of Sampled Farmers  

Socio economic characteristics like education, age group and family size etc, 

provides useful information to the researchers. These features include sampled 

respondents distribution on the basis of education, age group and family size etc. 

4.2.1 Age of Sample Respondents 

Table 4.1 shows that the average age of farmers in three districts was 39.95 

years with standard deviation of 15.14. The average age of farmers in district 

Peshawar was found to be 41.72 years with standard deviation of 17.18. In district DI 

Khan, average age was 39.6 years with standard deviation of 14.75. In district 

Mansehra, average age was 38.53 years with standard deviation of 13.19. 
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Table 4.1: Age of Sample Respondents in District Peshawar, DI Khan and 

Mansehra 

Districts Variable Age (Year) 
Peshawar Mean 41.72 

Standard Deviation 17.18 
DI Khan Mean 39.6 

Standard Deviation 14.75 
Mansehra Mean 38.53 

Standard Deviation 13.19 
All Mean 39.95 

Standard Deviation 15.14 
Source: Field Survey 

 Table 4.2 depicted that more than 47% of the respondents were in the age 

group 36 to 55 years in all districts. However, a reasonable number of farmers i.e. 7% 

and 8%, also belong to the age group below 25 and 26-30 years intervals, 

respectively. Ages of the majority of farmers from District Peshawar i.e 23 (23%), 

were in above the age above 60 years followed by age interval 51-55 years, followed 

by 41-45, 55-60 and less than 25 years. The ages of the farmers of DI Khan were 

more or less evenly distributed, though majority of farmers were in the age group 51-

55, followed by the age groups 36-40 and 55-60. Ages of the farmers in District 

Mansehra  i.e 21 (21%)  were in age 41-45 years followed by age interval 31-35 

years, followed by  > 60 years and  55-60. 

Table 4.2: Distribution of Sampled Respondents in Different Age Groups in  

 District Peshawar, DI Khan and Mansehra 

Ages (years) 
Peshawar DI Khan Mansehra All districts 

No. % No. % No. % No. % 
<25 9 9 5 5 7 7 21 7 
26-30 6 6 9 9 9 9 24 8 
31-35 8 8 14 14 15 15 37 12 
36-40 6 6 17 17 6 6 29 10 
41-45 12 12 10 10 21 21 43 14 
46-50 7 7 6 6 10 10 23 7 
51-55 18 18 22 22 8 8 48 16 
55-60 11 11 13 13 11 11 35 12 
>60 23 23 4 4 13 13 40 13 
Total 100 100 100 100 100 100 300 100 

Source: Field Survey 
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4.2.2 Education Status 

 Education level plays an important role in the formation of human capital 

(Sharif, 1983). Education is measured in schooling year, is the farmer characteristic 

that play an important role in frontier function efficiency. Literature shows that there 

is always positive correlation between education and efficiency (Belbase and 

Grabowski 1985; Kalirajan and Shand, 1986; Phillips and Marble, 1986), while some 

study reported that there is insignificant relationship between these variables (Bravo-

Ureta and Evenson 1994; Kalirajan 1984, 1991; Kalirajan and Shand 1985; Phillips 

and Marble 1986). The results shows that the education level of sample respondents in 

the study area is much lower with compare to national level. The education level in all 

three district was found to be mean of 5.48 with standard deviation of 4.31. Similarly 

the average education level in district Peshawar, DI Khan and Mansehra were 6.12, 

5.07 and 5.24 with standard deviation of 4.46, 4.46 and 3.90 respectively.  

Table 4.3: Education of Sampled Respondents in District Peshawar, DI Khan 

and  Mansehra 

Districts Variable Education (Schooling Year) 
Peshawar Mean 6.12 

Standard Deviation 4.46 
DI Khan Mean 5.07 

Standard Deviation 4.46 
Mansehra Mean 5.24 

Standard Deviation 3.94 
All Mean 5.48 

Standard Deviation 4.31 
Source: Field Survey 

 For comparison of the educational status of the sampled respondents the 

farmers are divided into seven categories viz. illiterate, primary education (1-5), 

middle (6-8),secondary (9-10), intermediate (11-12), graduates (13-14) and masters 

(15-16). The detail of the educational level of the sampled respondents is provided in 

the table 4.4. The data shows that 28% of the sampled respondents was illiterate and 

around 20% farmers have educational qualification of middle level. 17.66% of 

respondents had education 1-5 years followed by 14.33 % (9-10 years), 8.6% (11-12 

years), 7.33% (13-14 years) and 4% (15-116 years).  In Peshawar District data shows 

that 21% of the people engaged in farming are illiterate. Maximum 25% sampled 
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respondents had education 9-10 regular schooling years followed by 23% (1-5 years), 

18% (6-8 years), 6% (11-12 years), 4% (13-14 years) and 3% (15-16 years). In district 

DI Khan, 34% of respondents were illiterate. Majority (20%) of respondents had 

education 6-8 regular schooling years followed by 19% (1-5 years), 10% (9- 10 

years), 8% (11-12 years), 5% (13-14 years) and 4% (15-16 years). In district 

Mansehra, 29% of respondents were illiterate. Highest 22% sampled farmers had 

education 6-8 regular schooling years followed by 13% (13-14 years), 12% (11- 12 

years), 11% (1-5 years), and 5% (15-16 years). 

Table 4.4: Respondents Distribution in Different Education Level in District 

 Peshawar, DI Khan and Mansehra 

Level of 
education 
(Years) 

Peshawar DI Khan Mansehra All Districts 

No. % No. % No. % No. % 

Illiterate 21 21 34 34 29 29 84 28 
1-5 23 23 19 19 11 11 53 18 
6-8 18 18 20 20 22 22 60 20 
9-10 25 25 10 10 8 8 43 14 
11-12 6 6 8 8 12 12 26 9 
13-14 4 4 5 5 13 13 22 7 
15-16 3 3 4 4 5 5 12 4 
Total 100 100 100 100 100 100 300 100 

Source: Field Survey 

4.2.3 Family Size of Sample Respondents 

In three districts, the average household size was 10.95 with standard 

deviation of 5.18. The average household size in district Peshawar was 12.41 with 

standard deviation of 6.24. In district DI Khan, the average household size was 10.16 

with standard deviation of 4.31. While in district Mansehra, the average household 

size was 10.27 with standard deviation of 4.48.  
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Table 4.5: Family Size of Sample Respondents in District Peshawar, DI Khan 
and  Mansehra  

Districts Variable Family Size (No.) 
Peshawar Mean 12.41 

Standard Deviation 6.24 
DI Khan Mean 10.16 

Standard Deviation 4.31 
Mansehra Mean 10.27 

Standard Deviation 4.48 
All Mean 10.95 

Standard Deviation 5.18 
Source: Field Survey 

 Distribution of sampled respondents by household size is explained in Table 

4.6. In all three districts, majority (38.6%) of sampled respondents had household size 

> 10 followed by 22.6% (9-10), 14.6% (7-8), 13.3% (5-6) and 10.6% (3-4). In district 

Peshawar, majority (28%) of sampled respondents had household size (9-10) followed 

by 24% (>10), 21% (7-8), 18% (5-6) and 9% (3-4). In district DI Khan, majority 

(47%) of sampled respondents had average household size >10 followed by 19% (9-

10), 13% (5-6), 11% (7-8), and 10% (3-4). In district Mansehra, majority (45%) of 

sampled respondents had household size > 10 followed by 21% (9-10), 13% (3-4), 

12% (7-8) and 9% (5-6).  

Table 4.6: Respondents Distribution According to Household Size in District 
Peshawar, DI Khan and Mansehra 

Household Size 
Peshawar DI Khan Mansehra All Districts 

No. % No. % No. % No. % 

3-4  09 09 10 10 13 13 32 10.6 
5-6  18 18 13 13 9 9 40 13.3 
7-8  21 21 11 11 12 12 44 14.6 
9-10  28 28 19 19 21 21 68 22.6 
> 10 24 24 47 47 45 45 116 38.6 
Total 100 100 100 100 100 100 300 100 

Source: Field Survey 

4.2.4  Source(s) of Income 

 The household mainly earned their income from growing crops, sale of 

livestock and their products, foreign remittances and salaries and other sources. There 

were high variations in the income among sample farmers. The mean values of total 

income from all three districts were Rs. 107583 per annum with highest income from 
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remittances Rs. 68649 (22%) followed by livestock product Rs. 63415 (21%), sale of 

livestock Rs. 62717 (20%) and income from crops Rs. 61917 (20%). This was also 

the pattern in all the districts. In Peshawar district , the total income was reported Rs. 

121670. The highest source of income was Remittances /Salaries Rs. 75685 followed 

by sale of livestock Rs. 71180, income from crops Rs. 62373 and livestock products 

Rs. 613444. In DI Khan the higher income was received from remittances/salaries 

while in District Mansehra the higher income was received from selling livestock 

product. Summary statistics of variables is given in Table 4.7. 

Table 4.7: Source(s) of Income in District Peshawar, DI Khan and Mansehra  

 

Variable 

Districts 

Peshawar DI Khan Mansehra All Districts 

Mean S.D Mean S.D Mean S.D Mean S.D 

Income from 
Crop (Rs.) 

62373 72242 59330 84872 64049 76767 61917 77960 

Livestock 
Product (Rs.) 

61344 62246 60880 61846 68023 69224 63416 64439 

Sale of 
Livestock (Rs.)) 

71180 77502 53482 58638 63491 66017 62718 67386 

Remittances 
/Salaries (Rs.) 

75685 123804 62890 108031 67374 109102 68650 113645 

Others (Rs.) 51088 54237 50568 52392 51458 53907 51038 53512 

Total (Rs.) 121670 144357 87001 118686 114080 119436 107584 127493 

Source: Field Survey 

*S.D means Standard Deviation 

4.3 Herd Size 

The herd size in all three districts was dominated by almost buffalo, cow and 

goat. In three districts, the average size of livestock herd was 11.63 with standard 

deviation of 7.62. The average size of livestock herd in district Peshawar was 9.9 with 

standard deviation of 6.75. In district DI Khan, the average size of livestock herd was 

10.435 with standard deviation of 6.81. In district Mansehra, the average size of 

livestock herd was 14.54 with standard deviation of 8.38 is given in Table 4.8. This 
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result is in with same proportion of the study of the findings of Jalil et al. (2006).   

Table- 4.8: Herd Size of Buffalo, Cattle, Goat, Sheep, Asses and Camel   

Kind of 
Animal 

Peshawar DI Khan Mansehra All 
Mean S.D Mean S.D Mean S.D Mean S.D 

Buffalo 5.585 3.53 3.15 3.21 6.535 4.89 5.09 4.18 
Cattle 2.485 1.72 4.47 2.91 3.725 2.33 3.56 2.50 
Goat 1.905 2.65 1.915 3.99 2.925 2.74 2.25 3.21 
Sheep 0.21 0.61 0.615 1.80 1.005 1.44 0.61 1.41 
Asses 0.1 0.30 0.085 0.39 0.38 0.70 0.19 0.51 
Camel 0.04 0.24 0.07 0.43 0 0.00 0.04 0.29 
Total 9.9 6.75 10.435 6.81 14.54 8.38 11.63 7.62 
Source: Field Survey 

4.3.1 Distribution of Livestock Population in the Study Area   

Table 4.9 gives explanation of distribution of livestock population in the study 

area. Data depict that farmers kept livestock in varying numbers. Buffaloes, cattle, 

goats, sheep and asses were raised in the study area. In three districts, buffaloes were 

43.65% followed by cattle (30.25%), goats (18.65%), sheep (5.22%) and asses 

(1.63%). In district Peshawar, buffaloes were 54.12% followed by cattle (24.13%), 

goats (18.46), sheep (2%) and asses (1%). In district DI Khan, cattle were 44.26% 

followed by buffalo (31.19%), goats (16.83%), sheep (6.14) and asses (0.89%). In 

district Mansehra, buffaloes were 44.9% followed by cattle (25.6%), goats (20.1%) 

and sheep (6.9%).  

Table 4.9: Distribution of Livestock Population in District Peshawar, DI Khan 
and  Mansehra 

Kinds  
 Districts 
Peshawar DI Khan Mansehra All Districts 
No. % No. % No. % No. % 

Buffalo 558 54.12 315 31.19 653 44.9 1526 43.65 
Cattle 248 24.13 447 44.26 372 25.6 1067 30.52 
Goat 190 18.46 170 16.83 292 20.1 652 18.65 
Sheep 21 2.0 62 6.14 100 6.9 183 5.23 
Asses 10 1.0 9 0.89 38 2.6 57 1.63 
Camel 4 0.40 7 0.69 0 0.0 11 0.31 
Total 1031 100.0 1010 100.00 1455 100.0 3496 100.00

Source: Field Survey 
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4.4 Milking Animal in the Study Area 

Milk production is a function of wet animals in the herd. Data in table 4.10 

show that in all three districts average animal in milk were 2.39 buffalo, 1.79 cattle 

and 1.34 goats. In district Peshawar, the average milking buffalo was 3.11, cattle were 

1.63 and goat was 1.38. In district DI Khan, the average milking buffalo was 1.3, cow 

1.4 and goat was 1.3. Similar pattern was followed in district Mansehra whereas the 

milking buffalo was 2.8, cattle 1.6 and goat was 1.4. 

Table 4.10 : Milking Animals  in  District Peshawar, DI Khan and Mansehra 

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cow  Goat 

Peshawar Mean 3.11 1.63 1.38
Standard Deviation 1.97 1.17 1.9

DI Khan Mean 1.3 2.1 1.3
Standard Deviation 1.3 1.4 2.6

Mansehra Mean 2.8 1.6 1.4
Standard Deviation 1.8 1.1 1.5

All Mean 2.39 1.79 1.34
Standard Deviation 1.89 1.23 2.04

Source: Field Survey 

 

4.4.1 Milk Production, Seasonality and Lactation Length 

There are noticeable seasonal variations in the production of milk in Pakistan. 

Milk supply is at a highest during the winter months (November-March), and is 

lowest during the summer (May-August). In addition to this, other factors, such as 

fodder availability and climate also affect milk production. In the case of buffalo, 

calving generally starts in July-August and continues through to the end of October. 

This results in the major calving period being concentrated and correspondingly 

production is higher in winter and low after March every year. 

Table 4.11 shows that mean duration of lactation of milking days of buffalo, 

cow and goat were 193, 190 and 80 days respectively in all three districts. In district 

Peshawar, the average lactation length of buffalo were 190 days, cow 199 days and 

goat 121 days. In district DI Khan, the average milking days of buffalo, cow and goat 

were 183, 207 and 130 respectively. Similar pattern was followed in district Mansehra 

where the average milking days for buffalo, cow and goats were 184, 173 and 111 

milking days respectively. 
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Table 4.11: Lactation length in District Peshawar, DI Khan and Mansehra   

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cow Goat 

Peshawar Mean 190 199 121 
Standard Deviation 40.85 64 63.1 

DI Khan Mean 183 207 130 
Standard Deviation 120.9 81.1 3.1 

Mansehra Mean 184 173 111 
Standard Deviation 66.6 68 30.5 

All Mean 193 190 80 
Standard Deviation 84.04 72.65 59.82 

Source: Field Survey 

4.4.2 Milk Production Per Day Per Animal 

Table 4.12 shows that buffalo produced 6.71 liter of milk per day, whereas 

cow produced 6.02 liter per day and goat produce 1.16 in all three district.  In district 

Peshawar, buffalo average milk production per day was 8.86 liter followed by cow 

(6.39 liter) and goat (0.79 liter). In district DI Khan, highest average milk production 

per day was 5.7 liter for cow followed by buffalo (5.1 liters) and goat (1.6 liter). 

While in district Mansehra highest average milk production per day was 6.2 liter for 

buffalo followed by cow (5.9 liters) and goat (1.1 liter).  

Table 4.12: Average Milk Production Per Day Per Animals in District Peshawar, 
DI Khan and Mansehra 

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cow  Goat 

Peshawar Mean 8.86 6.39 0.79 
Standard Deviation 1.74 2.47 1.03 

DI Khan Mean 5.1 5.7 1.6 
Standard Deviation 3.3 2.5 7.5 

Mansehra Mean 6.2 5.9 1.1 
Standard Deviation 2.4 2.2 0.9 

All Mean 6.71 6.02 1.16 
Standard Deviation 3.03 2.42 4.39 

Source: Field Survey 

 

4.4.3 Daily Milk Production Per Animal/Household 

Table 4.13 shows the milk production on daily basis of three milch animals 

per household. The Data shows that average milk production of the buffalo, cows and 



 46

goat were 10.1, 10.88 and 2.74 liter per day respectively in all three districts. In 

district Peshawar the highest milk production were obtained from buffalo (10.3 liter) 

followed by cow (8.86 liter) and goat (2.83 liter). In district DI Khan per household 

buffalo, cow and goat produce 8.5, 14 and 3 liter respectively. In district Mansehra 

per household buffalo, cow and goat produce 11.5, 9.8 and 2.4 liter of milk 

respectively. 

Table 4.13: Daily Milk Production per Animal/ Household in District Peshawar,       

 DI Khan and Mansehra 

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cattle  Goat 

Peshawar Mean 10.3 8.86 2.83 
Standard Deviation 8.64 8.74 3.99 

DI Khan Mean 8.5 14 3 
Standard Deviation 8.4 9.6 6.1 

Mansehra Mean 11.5 9.8 2.4 
Standard Deviation 9.77 7.9 2.8 

All Mean 10.1 10.88 2.74 
Standard Deviation 8.93 8.74 4.29 

Source: Field Survey 

 

4.4.4 Daily Milk Consumption of Household per Day 

The farmers of the study area maintain some milk and milk product produced for their 

home consumption and sold the remaining in village or near market. The milk 

production consumption pattern is presented in Table 4.14. The result shows that high 

household consumption per day in Peshawar district for buffalos (5.4 liter) followed 

by DI Khan (4.6 liter) and Mansehra (3.98 liter). Similarly the average per household 

consumption of milk per day in DI Khan district for cow (4.9 liter) followed by 

Mansehra (3.39 liter) and Peshawar (3.39 liter). While the average per household 

consumption of milk per day in Peshawar district for Goat (0.92 liter) followed by DI 

Khan (0.8 liter) and Mansehra (0.8 liter). 
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Table 4.14: Daily Milk Consumption of Household in District Peshawar, DI 

Khan  and Mansehra 

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cow Goat 

Peshawar Mean 5.4 3.39 0.92 
Standard Deviation 4.12 3.39 1.47 

DI Khan Mean 4.6 4.9 0.8 
Standard Deviation 4.2 2.6 1.7 

Mansehra Mean 3.98 4 0.8 
Standard Deviation 0.9 2.1 0.9 

All Mean 4.66 4.09 0.84 
Standard Deviation 4.67 2.79 1.39 

Source: Field Survey 

 

4.4.5 Daily Household Milk Sale 

Most of the milk produced by farmers in the study area is consumed at home 

as fresh milk or converted to ghee for own consumption.  While some are assemble by 

the Dodhi who acts as the linkage between small producers and consumers. He buys 

the small marketable surplus of milk from several producers and transports it either 

directly to consumers or to other intermediaries for subsequent sale to consumers. In 

district Peshawar household sold 4.9, 5.47 and 1.91 liter of buffalo, cow and goat milk 

respectively. Data shows that the buffalo, cow and goat total milk marketed in district 

DI Khan were 3.9, 9.1 and 2.2 liter respectively. In district Mansehra 7.52, 5.8 and 1.6 

liter were sold of buffalo, cow and goat respectively.  

Table 4.15 Daily Household Milk Sale in District Peshawar, DI Khan and 
 Mansehra 

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cow Goat 

Peshawar Mean 4.9 5.47 1.91 
Standard Deviation 17.07 7.69 3.07 

DI Khan Mean 3.9 9.1 2.2 
Standard Deviation 6.3 9.1 4.5 

Mansehra Mean 7.52 5.8 1.6 
Standard Deviation 2.9 11.8 2.9 

All Mean 5.44 6.79 1.90 
Standard Deviation 14.01 8.18 3.57 

Source: Field Survey 
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4.4.6 Milk Price 

Table 4.16 show that per liter price of buffalo, cow and goat milk were 35.94, 

34.2 and 21.86 rupees in all district respectively. Data show that high per liter price of 

buffalo was higher in Peshawar (Rs. 43.39) followed by Mansera (Rs. 36.4) and DI 

Khan (Rs. 28.1). The per liter price of cow milk were high in Peshawar (Rs.37.24) 

followed by Mansehra (Rs. 32.9) and DI Khan (Rs. 32.4). Similarly the per liter price 

of goat milk were high in Peshawar (Rs. 30.58) followed by DI Khan (Rs. 25.3) and 

Mansehra (Rs.17.5). 

Table 4.16: Milk Price per Liter in District Peshawar, DI Khan and Mansehra 

Districts 
 

Mean/S.D 
 

                Kind of animal 
Buffalo Cow  Goat 

Peshawar Mean 43.39 37.24 30.58 
Standard Deviation 2.42 2.03 5.51 

DI Khan Mean 28.1 32.4 25.3 
Standard Deviation 18.5 8.7 13.2 

Mansehra Mean 36.4 32.9 17.5 
Standard Deviation 13 12.4 14.1 

All Mean 35.94 34.2 21.86 
Standard Deviation 14.52 9.06 13.6 

Source: Field Survey 

 

4.5 Milk Production Cost 

Cost of production of milk includes various expenses incurred on different 

inputs needed and operations involved in the production process; these are dry fodder, 

green fodder, con/oilseed cake, hired labor, permanent labor, medicine and vaccine, 

fees by VO/SA and other cost. The brief description of each cost is given below: 

4.5.1 Cost of Milk Production Per Buffalo   

Table 4.17 shows that on average, total cost of milk production per buffalo in 

district Peshawar was Rs. 33755per annum. Total cost of dry fodder was Rs. 9042per 

annum; green fodder cost was Rs. 11063. The other cost incurred in the production of 

milk were cost on concentrate/oilseed cake, hired labor, permanent labor, Medicine , 

fees by VO/SA and other  were 9355,  741, 519, 1606,906and 520Rs. Per annum 

respectively. Similarly the average per buffalo cost of milk production in district DI 
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Khan reveals that total cost per buffalo has been Rs. 14015. The major cost items are 

dry fodder (Rs 3532), green fodder (2897), concentrate/oilseed cake (Rs 5809), hired 

labor  (308), permanent labor  (Rs 222), Medicine and vaccination (Rs 637) fees by 

VO/SA  (Rs 347) and other cost ( Rs. 259). In district Mansehra the total cost of milk 

production per buffalo per annum on an average, is Rs  12282. The main cost 

constituents are dry fodder (Rs 3883), green fodder cost (Rs 2419), 

concentrate/oilseed cake (Rs 4581), hired labor  (194), permanent labor  (Rs 180), 

Medicine and vaccination (Rs 647) fees by VO/SA  (Rs. 209) and other cost ( Rs. 

165).   

Table 4.17 also shows average cost of milk production for all three districts of 

buffalos per annum is Rs. 20018.  The main cost constituents are dry fodder (Rs.  

5485), green fodder cost (Rs 5460) Con/oil seed cake (Rs 6582), hired labor cost (Rs 

414), permanent labor cost (Rs 307) and medicine (Rs. 964). The remaining cost is 

incurred on fees to VO/SA and other cost.  
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Table-4.17:  Cost of Milk Production/ Buffalo in District Peshawar, DI Khan and 
 Mansehra 

Districts Variables Unit Quantity Price/Unit Amount 

Peshawar Dry fodder Kg 1687.61 5 9042 
Green fodder Kg 2275.18 5 11064 
Con/oil seed cake Kg 417.75 22 9356 
Hired Labor  No 4.91 150 741 
Permanent Labor  No 3.46 150 519 
Med and Vacc Rs. -- -- 1607 
Fee by VO/SA Rs. -- -- 906 
Other Rs. -- -- 521 
Total Rs. -- -- 33756 

DI Khan Dry fodder Kg 712.7 4 3533 
Green fodder Kg 918.2 2 2897 
Con/oil seed cake Kg 285.4 16 5809 
Hired Labor  No 2.1 150 309 
Permanent Labor  No 1.5 150 223 
Med and Vacc Rs. -- -- 638 
Fee by VO/SA Rs. -- -- 348 
Other Rs. -- -- 259 
Total Rs. -- -- 14015 

Mansehra Dry fodder Kg 711.86 4 3882 
Green fodder Kg 513.19 4 2420 
Con/oil seed cake Kg 209.64 20 4581 
Hired Labor  No 1.29 150 194 
Permanent Labor  No 1.20 150 181 
Med and Vacc Rs. -- -- 648 
Fee by VO/SA Rs. -- -- 210 
Other Rs. -- -- 166 
Total Rs. -- -- 12283 

All District Dry fodder Kg 1037.4 5 5486 
Green fodder Kg 1235.5 4 5460 
Con/oil seed cake Kg 304.3 19 6582 
Hired Labor  No 2.8 150 415 
Permanent Labor  No 2.1 150 308 
Med and Vacc Rs. -- -- 964 
Fee by VO/SA Rs. -- -- 488 
Other Rs. -- -- 315 
Total Rs. -- -- 20018 

Source: Field Survey 
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4.5.2 Cost of Milk Production Per Cow   

Table 4.18 shows that on average, total cost of milk production per cow in 

district Peshawar was Rs. 23871 per annum. Total cost of dry fodder was Rs. 5421 per 

annum; green fodder cost was Rs. 6129. The other cost incurred in the production of 

milk were cost on concentrate/oilseed cake, hired labor, permanent labor, Medicine , 

fees by VO/SA and other  were 7389,  1039, 786, 1646, 951 and 507 Rs. Per annum 

respectively. Similarly the average per cow cost of milk production in district DI 

Khan reveals that total cost per cow has been Rs. 13703. The major cost items are dry 

fodder (Rs 3353), green fodder (3004), concentrate/oilseed cake (Rs 4392), hired 

labor (610), permanent labor (Rs 513), Medicine and vaccination (Rs 1097) fees by 

VO/SA (Rs 630) and other cost ( Rs. 99).  

In district Mansehra the total cost of milk production per cow  per annum on 

an average, is Rs  10701. The main cost constituents are dry fodder (Rs 32494), green 

fodder cost (Rs 2187), concentrate/oilseed cake (Rs 2404), hired labor  (535), 

permanent labor  (Rs 285), Medicine and vaccination (Rs 1661) fees by VO/SA  (Rs. 

253) and other cost ( Rs. 301).   

Table 4.18 also shows average cost of milk production for all three districts of 

cow per annum is Rs. 15899.  The main cost constituents are dry fodder (Rs 3756), 

green fodder cost (Rs 3773), con/oil seed cake (Rs 4728), hired labor cost (Rs 728), 

permanent labor cost (Rs 528) and medicine (Rs. 1468). The remaining cost is 

incurred on fees to VO/SA and other cost. 
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Table-4.18: Cost of Milk Production/ Cow in District Peshawar, DI Khan and 

 Mansehra 

Districts Variables Unit Quantity Price/Unit Amount 

Peshawar Dry fodder Kg 554.28 5.32 5422 
Green fodder Kg 1264.05 4.81 6129 
Con/oil seed cake Kg 336.38 22.01 7389 
Hired Labor  No 6.92 150 1039 
Permanent Labor  No 5.24 150 786 
Med and Vacc Rs. -- -- 1647 
Fee by VO/SA Rs. -- -- 951 
Other Rs. -- -- 508 
Total Rs. -- -- 23872 

DI Khan Dry fodder Kg 677.41 4.95 3354 
Green fodder Kg 926.71 3.24 3005 
Con/oil seed cake Kg 211.61 20.75 4393 
Hired Labor  No 4.07 150 611 
Permanent Labor  No 3.42 150 513 
Med and Vacc Rs. -- -- 1098 
Fee by VO/SA Rs. -- -- 630 
Other Rs. -- -- 100 
Total Rs. -- -- 13703 

Mansehra Dry fodder Kg 454.71 4.85 2494 
Green fodder Kg 460.97 4.28 2187 
Con/oil seed cake Kg 109.25 19.46 2405 
Hired Labor  No 3.57 150 535 
Permanent Labor  No 1.91 150 286 
Med and Vacc Rs. -- -- 1662 
Fee by VO/SA Rs. -- -- 254 
Other Rs. -- -- 301 
Total Rs. -- -- 10702 

All District Dry fodder Kg 562.1333 5.04 3757 
Green fodder Kg 883.91 4.11 3774 
Con/oil seed cake Kg 219.08 20.74 4729 
Hired Labor  No 4.853333 150 728 
Permanent Labor  No 3.523333 150 529 
Med and Vacc Rs.   1469 
Fee by VO/SA Rs.   612 
Other Rs.   303 
Total Rs.   15900 

Source: Field Survey 
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4.5.3 Cost of Milk Production Per Goat   

Table 4.19 shows that on average, total cost of milk production per goat in 

district Peshawar was Rs. 1852 per annum. Total cost of dry fodder was Rs. 538 per 

annum; green fodder cost was Rs. 498. The other cost incurred in the production of 

milk were cost on concentrate/oilseed cake, Medicine , fees by VO/SA and other  

were 118,  101, 119 Rs. Per annum respectively. Similarly the average per goat cost 

of milk production in district DI Khan reveals that total cost per goat has been Rs. 

1227. The major cost items are dry fodder (Rs 252), green fodder (170), 

concentrate/oilseed cake (Rs 738), Medicine and vaccination (Rs 414) fees by VO/SA 

(Rs 20) and other cost ( Rs. 4).  

In district Mansehra the total cost of milk production per goat per annum on an 

average, is Rs. 1321. The main cost constituents are dry fodder (Rs. 513), green 

fodder cost (Rs 272), concentrate/oilseed cake (Rs 458) and medicine and vaccination 

cost (Rs 77).  Table 4.19 also shows average cost of milk production for all three 

districts of goat per annum is Rs.1420.  The main cost constituents are dry fodder (Rs. 

434), green fodder cost (Rs 313), con/oil seed cake (Rs 593) and fee to VO/SA (Rs. 

79). 
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Table-4.19 Cost of Milk Production/ Goat in District Peshawar, DI Khan and 

 Mansehra 

Districts Variables Unit Quantity Price/Unit Amount 
Peshawar Dry fodder Kg 92.22 5.32 539 

Green fodder Kg 102.55 4.81 498 
Con/oil seed cake Kg 27.07 22.01 584 
Hired Labor  No   0 
Permanent Labor  No   0 
Med and Vacc Rs. -- -- 118 
Fee by VO/SA Rs. -- -- 102 
Other Rs. -- -- 11 
Total Rs. -- -- 1852 

DI Khan Dry fodder Kg 57 4 252 
Green fodder Kg 52.79504 3 171 
Con/oil seed cake Kg 14 18 738 
Hired Labor  No -- -- 0 
Permanent Labor  No -- -- 0 
Med and Vacc Rs. -- -- 41 
Fee by VO/SA Rs. -- -- 21 
Other Rs. -- -- 4 
Total Rs. -- -- 1227 

Mansehra Dry fodder Kg 101.7 3.63 513 
Green fodder Kg 58.0 3.35 272 
Con/oil seed cake Kg 20.9 15.50 459 
Hired Labor  No -- -- 0 
Permanent Labor  No -- -- 0 
Med and Vacc Rs. -- -- 78 
Fee by VO/SA Rs. -- -- -- 
Other Rs. -- -- -- 
Total Rs. -- -- 1322 

All District Dry fodder Kg 83.64 4.316667 435 
Green fodder Kg 71.11501 3.72 314 
Con/oil seed cake Kg 20.65667 18.50333 594 
Hired Labor  No    
Permanent Labor  No    
Med and Vacc Rs.    
Fee by VO/SA Rs. -- -- 79 
Other Rs. -- --  
Total Rs. -- -- 1421 

Source: Field Survey 

 

 

 



 55

4.5.4 Cost of Milk Production All Milch Animals All Districts 

Table 4.20 shows average cost of milk production for all three districts of all three 

milch animals per annum in district Peshawar is Rs. 29324. The main cost 

constituents are dry fodder (Rs. 7573), green fodder cost (Rs 9023), con/oil seed cake 

(Rs 8411), hired labor cost (Rs 775), permanent labor cost (Rs 590) and medicine (Rs. 

1548). The remaining cost is incurred on fees to VO/SA and other cost. Also table 

depict that, total cost of milk production of all animal in district DI Khan was Rs. 

14320 per annum. Total cost of dry fodder was Rs. 3570 per annum; green fodder cost 

was Rs. 1519. The other cost incurred in the production of milk were cost on 

concentrate/oilseed cake, hired labor, permanent labor cost,  Medicine and vaccine , 

fees by VO/SA and other  were 5075,  458, 413, 964, 550 and 173 Rs. Per annum 

respectively. In district Mansehra the total cost of milk production of all animal on an 

average, is Rs  9557. The main cost constituents are dry fodder (Rs 2809), green 

fodder cost (Rs 1956), concentrate/oilseed cake (Rs 3013), hired labor (252), 

permanent labor (Rs 176), Medicine and vaccination (Rs 858) fees by VO/SA  (Rs. 

166) and other cost ( Rs. 160).  Table also shows that on average, total cost of milk 

production per all three milch animal in all three districts are Rs. 14548. The major 

cost items are dry fodder (Rs 3714), green fodder (3514), concentrate/oilseed cake (Rs 

4495), hired labor  (411), permanent labor (Rs 334), Medicine and vaccination (Rs 

837) fees by VO/SA  (Rs 481) and other cost ( Rs. 226).  
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Table-4.20 Cost of Milk Production/ All Milch Animals All Districts  

Districts Variables Unit Quantity Price/Unit Amount 

Peshawar Dry fodder Kg 1272.37 5.32 7573 
Green fodder Kg 1906.90 4.81 9024 
Con/oil seed cake Kg 382.18 22.01 8412 
Hired Labor  No 1.80 150 776 
Permanent Labor  No 1.35 150 590 
Med and Vacc Rs. -- -- 1549 
Fee by VO/SA Rs. -- -- 893 
Other Rs. -- -- 507 
Total Rs. -- -- 29324 

DI Khan Dry fodder Kg 723 4 3570 
Green fodder Kg 942 3 1519 
Con/oil seed cake Kg 137 18 5075 
Hired Labor  No 3 150 458 
Permanent Labor  No 3 150 413 
Med and Vacc Rs. -- -- 964 
Fee by VO/SA Rs. -- -- 550 
Other Rs. -- -- 173 
Total Rs. -- -- 14320 

Mansehra Dry fodder Kg 511.25 2.8267 2810 
Green fodder Kg 415.76 4.0367 1956 
Con/oil seed cake Kg 137.58 18.437 3013 
Hired Labor  No 1.6805 150 252 
Permanent Labor  No 1.1734 150 176 
Med and Vacc Rs. -- -- 859 
Fee by VO/SA Rs. -- -- 167 
Other Rs. -- -- 160 
Total Rs. -- -- 9558 

All District Dry fodder Kg 666.4567 1193.107 3714 
Green fodder Kg 950.6333 508.9367 3514 
Con/oil seed cake Kg 179.06 1705.003 4496 
Hired Labor  No 51.6 252.6667 411 
Permanent Labor  No 51.45 237.6667 334 
Med and Vacc Rs. -- -- 838 
Fee by VO/SA Rs. -- -- 481 
Other Rs. -- -- 227 
Total Rs. -- -- 14548 

Source: Field Survey 
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4.6 Revenue from Milk Production 

Revenue from milk production of all milch animal as well as individual animal has 

been worked out. Gross revenue is estimated as total milk produce multiplied by the 

price per liter. The cost of production is then subtracted from gross revenues to arrive 

at net revenues.   

4.6.1 Average Revenue from Milk Production 

  Table 4.21 shows that on average, the average revenue for milk production in district 

Peshawar   was estimated at Rs. 38631 of buffalo, Rs. 23503 for cow and Rs. 1113. 

Similarly on average revenue from milk production in DI Khan district was estimated 

as Rs. 23438, 24517 and 4027 from buffalo, cow and goats respectively. In Mansehra 

district the same pattern was followed for average revenue from buffalo, cow and goat 

Rs. 29254, Rs. 22909 and Rs. 827 respectively. The average revenue obtained from 

buffalo milk was estimated Rs. 26700, Rs. 23067 from cow and Rs. 631 from goat in 

all three districts. The average cost of production per liter milk of buffalos, cow, goat 

and all animal was Rs.  19.3, 18.31, 22.7 and 20.1 for all three district respectively. 
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Table 4.21: Revenue of Milk Production Per Year in District Peshawar, DI Khan 

 and Mansehra  

Districts Variables Unit Buffalo Cow Goat All animal 

Peshawar Quantity of milk Liter 1683.4 1272.1 95.6 1017 
Price/Liter Rs. 43 37 31 37 
Value of Milk Rs. 72386 47374 2965 40908 
Cost of milk production Rs. 33755 23871 1852 19826 
Cost of milk 
production/Liter 

Rs. 17.6 17.5 9.7 14.9 

Average Revenue Rs. 38631 23503 1113 21082 
DI Khan Quantity of milk Liter 933.3 1182.1 208.6 774.7 

Price/Liter Rs. 40 32 25 33 
Value of Milk Rs. 37453 38220 5254 26976 

Cost of milk production Rs. 14015 13703 1227 9648 

Cost of milk 
production/Liter 

Rs. 24.4 18.9 29.4 24.2 

Average Revenue Rs. 23438 24517 4027 17327 
Mansehra Quantity of milk Liter 1142.6 1021.8 122.7 762.4 

Price/Liter Rs. 36 33 18 29 
Value of Milk Rs. 41536 33610 2148 25765 
Cost of milk production Rs. 12282 10701 1321 8101 
Cost of milk 
production/Liter 

Rs. 20.2 19.7 18.6 19.5 

Average Revenue Rs. 29254 22909 827 17663 
All Quantity of milk Liter 1299.8 1145 93.9 846.2 

Price/Liter Rs. 36 34 22 31 
Value of Milk Rs. 46717 39159 2052 29309 
Cost of milk production Rs. 20017 16092 1421 12510 
Cost of milk 
production/Liter 

Rs. 19.3 18.3 22.7 20.1 

Average Revenue Rs. 26700 23067 631 16799 

 

4.7 Analytical Framework 

For estimation of efficiency the stochastic frontier production function were used. The 

variable used for efficiency analysis were as follow: 

 Variables Used in Econometric Models 

Based upon review of literature and preliminary discussion with farmers of the study 

area, major determinants of technical efficiency are Herd size, Dry Fodder, Green fodder, use 

of concentrate/oil seed cake, hired labor, permanent labor, Medicine and vaccination cost, 

and fees by Veterinary Assistant. Variables used in the analysis and their justification for 
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inclusion in econometric models is given below: 

Herd size (HS) 

Herd size of animal was measured in number. It is an important variable affecting the 

milk   yield.  Larger the Herd size more of milk will be produces.  

Dry Fodder (DF) 

Dry fodder (wheat straw, dried maize, sorghum and millet herbage). Milk production 

also depend on quantity of dry fodder provide. If we provide more of its quantity there is 

increase in milk production. Hence this variable has been included in the model.  

Green Fodder (DF) 

Green fodder include Shaftal, Mod grass, Barseem, oat, barley and milk production is 

positively correlated with green fodder. 

Labor (L)  

In our study, labor is considered as the important independent variable, based 

on the annual total equivalent worker unit . This variable contains both hired and 

family labor.  

Education (Edu) 

 It is potentially an important determinant of economic efficiency estimation. 

There can be negative relationship between education and technical efficiency. 

 Family size (FS) 

The expected relationship between family size on efficiency is positive mainly 

justified on the ground that those farmers with big family sizes can better manage 

their livestock. 

Age of the Respondents (Age) 

It is predictable that the age of respondent is negatively correlation with 

efficiency.  

Farming Experience (FE) 

It is expected that the farming experience is positively correlated to efficiency.  

 

 

4.7.1 Likelihood Ratio Test for Selecting the Functional Form 

For the analysis, two models were estimated. The Model I is traditional 

response model which is the assumption that there exist no inefficiency effect and 

consider the special case of stochastic frontier production function model in which the 
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total variation of output from the frontier output due to technical inefficiency is zero, 

that is, γ = 0. The Model II is general model which reflect that there is no constraint 

and thus γ ≠0. For the presence of technical efficiency effects the two models were 

compared by generalized likelihood ratio test which is defined by the test statistic, 

Chi-square. The Likelihood Ratio test is done by two models for comparing of fit and 

unfit model. Eradicating forecaster variables from a model will always make the 

model fit less well (For example, a model have lower log likelihood value), but it is 

mandatory to test whether the observed difference in model fit is statistically 

significant. The likelihood ratio test does this by comparing the log likelihoods of the 

two models, if this difference is statistically significant, then the less restrictive model 

(the one with more variables) is said to fit the data significantly better than the more 

restrictive model. If one has the log likelihoods from the models, the LR test is fairly 

easy to calculate. The formula for the LR test statistic is 

LR =  2 ln (L(m1)/L(m2))   = -2 (ll(m2)-ll(m1)     (4.1)  

Where L(m) denotes the likelihood of the respective model (either model 1 or 

model 2), and ll(m) the natural log of the model's final likelihood (i.e., the log 

likelihood). Where m1 is the more restrictive model, and m2 is the less restrictive 

model. 

Table 4.22:  Likelihood Ratio Test for Selecting the Functional Form 

 Null Hypthosis 

Ho   γ = δ 0 = δd = 0  

LR test Critical Value        Decision 

All animal Peshawar 127.84 18.31 Reject Ho 

All animal DI Khan 34.3 18.31 Reject Ho 

All animal Mansehra 30.24 18.31 Reject Ho 

Buffalo all district 563.5 18.31 Reject Ho 

Cow all district 516.76 18.31 Reject Ho 

Goat all district 531.54 18.31 Reject Ho 

All animal all district 351.57 18.31 Reject Ho 

 

On the basis of Likelihood Ratio test, the calculated value of LR is greater than 

tabulated value of 18.31, shows the rejection of null hypothesis of no technical 
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efficiency. The result points out that the Ordinary Least square production is not 

appropriate representation of sample data for all Districts. 

4.7.2 Technical Efficiency Estimates in Peshawar District 

The computer program STATA was used for estimation of frontier model. The 

maximum likelihood estimation function estimates gave the individual and mean level of 

technical efficiency. Table 4.23 shows that explanatory variable herd size, dry fodder, 

green fodder and concentrate were statistically significant and dominant factors in 

determining milk production. The estimated value of elasticities for these variables 

indicated that one percent increase in value of herd size, , dry fodder, green fodder, 

concentrate, labor and  health caring  cost would raises the milk production by 0.28, 0.16, 

0.18, 0.38, 0.066 and 0.029 percent respectively. The coefficient of other variables like 

labor and health cost were found non significant. The ratio of the standard error of u (σu) 

to the standard error of v (σv), known as lambda (λ), is 1.09. Based on λ, we can derive 

gamma (γ) which measures the effect of technical inefficiency in the variation of 

observed output (λ 2 / 1+ λ 2 ). The estimated value of γ is 0.55, which means that 55 per 

cent of the total variation in farmer milk production level was related to farm specific 

technical efficiency and the remaining differences was due to random error. These factor 

are under the control of the farmer, there influence can be reduced to enhance technical 

efficiency of sample farmer. The value of the estimate of log likelihood ratio (-99.79) was 

significantly different from zero, which followed Chi-square distribution indicating 

goodness of fit of model.  Table 4.23 shows that the estimated coefficients of the 

inefficiency function explain the technical inefficiency levels among individual livestock 

farmers. The relationship between technical inefficiency and education level, farming 

experience and family size of farmers was negative suggesting that those farmers with 

relatively better years of schooling, more experience and large family size more will be 

technical efficient. The negative sign of family size on inefficiency is mainly justified on 

the ground that those farmers with big family sizes can better manage their livestock. The 

Positive sign of age that age of the livestock farmers negatively affects the farm level 

technical efficiency effects.  
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Table 4.23: Maximum Likelihood Estimates of Stochastic Frontier Production 

Function All Milch Animals in Peshawar District 

Variables  Parameters Model-I Model –II 

Constant Β0 4.41 
(7.714) 

5.13 
(7.27) 

Ln Herd Size (No) Β1 0.37 
(11.59) 

0.28 
(6.79) 

Ln Dry Fodder (Kg) Β2 0.11 
(2.44) 

0.16 
(2.71) 

Ln Green Fodder (Kg) Β3 0.10 
(-1.18) 

0.18 
(2.31)

Ln Concentrate/oil seed cake (Kg) Β4 0.42 
(3.80) 

0.38 
(3.24) 

Ln Labor (No) Β5 0.096 
(3.76) 

0.066 
(0.25) 

Health care cost (Rs) Β6 0.015 
(0.328) 

0.029 
(0.62) 

Technical Inefficiency  function 
Constant δ0 0 -2.84 

(-6.76) 
Education level δ 1 0 -0.18 

(-2.61) 
Age of farmer δ 2 0 0.14 

(6.10) 
Family Size δ 3 0 -0.10 

(-8.48) 
Experience in year δ 4 0 -0.11 

(-2.60) 
Sigma-U σu 0 0.24 
Sigma-V σv 0 0.37 
Lemda  λ 0 1.09 
Gamma γ 0 0.55 
Log likelihood function Llf -35.87 -99.79 

Source: Authors calculation from STATA 

Note:  Value in parentheses are t-ratio 
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4.7.3 Technical Efficiency Estimates in DI Khan District 

Table 4.24 presented Maximum Likelihood Estimate (MLE) Result obtained 

from STATA. The table shows that explanatory variables herd size, green fodder, 

concentrate/oil seed cake and health cost in the model have positive relationship with 

the output of milk while only two variables, labor and dry fodder have negative 

relationship with milk output. This implies that an increase in the use of these variable 

decrease milk output. All the variables are significant to milk except labor. This 

agrees with the result of the OLS. The estimated variance of parameters which is the 

ratio of the performance of farm specific efficiency indices to the total variance of 

output was 0.56. This shows that 56% of the variation between output (Observed and 

frontier) was due to technical inefficiency. In essence, the deficit seem in output from 

the frontier output is due primarily due to factors that within the control of the 

farmers. These factors are education level, age of farmer, family size and experience 

in year. The inefficiency effect result depicts that the coefficient of education, family 

size and experience in year was estimated to be negative and significant. This 

indicates that farmers with more years of schooling tend to be more technically 

efficient. The predicted coefficient of age of farmer was positive and significant 

implying that increasing these factors technical efficiency increases.  
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Table 4.24: Maximum Likelihood Estimates of Stochastic Frontier Production 

 Function for All Milch Animals in DI Khan District 

Variables  Parameters Model-I Model –II 

Constant Β0 6.64 
(7.76) 

6.79 
(7.91) 

Ln Herd Size (No) Β1 0.90 
(2.81) 

0.11 
(4.22) 

Ln Dry Fodder (Kg) Β2 0.15 
(2.86) 

0.16 
(2.71) 

Ln Green Fodder (Kg) Β3 -0.40 
(-1.18) 

-0.20 
(-3.12) 

Ln Concentrate/oil seed cake (Kg) Β4 0.42 
(1.58) 

0.13 
(1.74) 

Ln Labor (No) Β5 -0.89 
(1.164) 

0.054 
(0.39) 

Ln Health care cost (Rs) Β6 0.16 
(0.14) 

0.24 
(2.13) 

Technical Inefficiency  function 
Constant δ0 0 -2.47 

( -6.47) 
Education level δ 1 0 -0.29 

(-3.59) 
Age of farmer δ 2 0 0.22 

(2.23 ) 
Family Size δ 3 0 -0.10 

(-2.23) 
Experience in year δ 4 0 -0.13 

(-2.40) 
Sigma-U σu 0 0.26 
Sigma-V σv 0 0.23 
Lemda  λ 0 1.13 
Gamma γ 0 0.56 
Log likelihood function Llf -49.47 -66.62 

Source: Authors calculation from STATA 

Note:  Value in parentheses are t-ratio 
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4.7.4 Technical Efficiency Estimates in Mansehra District 

The model for district Mansehra was also estimated by the maximum 

likelihood (ML) method using STATA software. The variance ratio γ defined as is 

estimated to be as high as 0.77. The value of the estimate of log likelihood ratio 

(29.18) was significantly different from zero, which followed Chi-square distribution 

indicating goodness of fit of model. Place in a different way, technical efficiency 

among livestock farmers explain about 77 percent variations in the output level of the 

farmers. The one-sided error component in the specific model is thus verified shows 

that the ordinary least square estimation would be insufficient demonstration of the 

data. The herd size, green fodder, concentrate, health cost and veterinary services 

were dominant factors in determining milk yield. The estimated value of elasticities 

for these variables indicated that one percent increase in value of herd size, green 

fodder, concentrate, health cost and veterinary services would raises the milk yield by 

0.22, 0.17, 0.29, 0.44 and 0.31 percent respectively.  Labor relation to milk production 

was appeared to be negative which shows increase in labor decrease milk production. 

The result of the inefficiency effect shows that the coefficient of education, family 

size and experience in year was estimated to be negative and significant while other 

variables i.e.  age of farmer, have positive and significant effect.  
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Table 4.25: Maximum likelihood Estimates of Stochastic Frontier Production      

Function for All Milch Animals in Mansehra District 

Variables  Parameters Model-I Model –II 

Constant Β0 7.95 
(10.67) 

5.99 
(7.66) 

Ln Herd Size (No) Β1 0.18 
(.27) 

0.22 
(2.44) 

Ln Dry Fodder (Kg) Β2 0.78 
(2.57) 

0.17 
(2.96) 

Ln Green Fodder (Kg) Β3 0.14 
(1.24) 

0.29 
(3.46) 

Ln Concentrate/oil seed cake (Kg) Β4 0.081 
(2.00) 

0.44 
(3.02) 

Ln Labor (No) Β5 0.132 
(1.74) 

-0.035 
(-0.37) 

Ln Health care cost (Rs) Β6 0.14 
(1.80) 

0.31 
(3.37) 

Technical Inefficiency  function 
Constant δ0 0 -2.81 

(-7.50) 
Education level  δ 1 0 -0.05 

(-1.96) 
Age of farmer   δ 2 0 0.19  

(2.15) 
Family Size  δ 3 0 -0.041 

(-1.15) 
Farming Experience  δ 4 0 -0.089 

(-2.26) 
Sigma-U σu 0 0.28 
Sigma-V σv 0 0.15 
Lemda λ 0 1.86 
Gamma γ 0 0.77 
Log likelihood function Llf -29.18 -44.30 

Source: Authors calculation from STATA 

Note:  Value in parentheses are t-ratio 

 

4.7.5 Technical Efficiency Estimates for buffalo, Cow, Goat and All Animal in 

All Districts 

Table 4.26 shows that the result of estimated Cobb Douglas Production 

Frontier and technical efficiencies of buffalo cow, goat and all animals in all districts. 

The table shows that for buffalo milk production all the estimated coefficient except 

labor are positive and significant except labor at 5% level of significant.  This means 
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that as herd size, dry fodder, green fodder, concentrate and health cost significant 

from zero mean that it is the important factor in milk production. Also the return to 

scale of  1.98 implies that the production at this level in stage-I (Increasing return to 

scale)  of the function. The estimated gamma parameter  value of  0.60 which is 

significant at 5%  level indicate that the frontier is stochastic and about 60 % of 

variation in output among  the sample farmers was due to technical inefficiencies. 

Table also explain that for cow milk production the variable Herd size, labor have 

negative but significant relationship for  milk production. All other variables have 

positive and significant relationship and show that one percent increase in value of  

green fodder, concentrate, health cost and veterinary services would raises the milk 

yield by 0.17, 0.48, 0.10, 0.20 percent respectively. A value of 0.80 for γ suggest that 

80 percent of the differences in farmer milk production level were related to farmers 

specific technical efficiency and the remaining differences was due to random error. 

These factor are under the control of the farmer, there influence can be reduced to 

enhance technical efficiency of sample farmer. For goat milk production analysis the 

table depicts that labor have no effect on goat milk production. Except concentrate all 

other variables have positive and significant relationship with milk production. The 

estimated value of γ is 0.77, which means that 77 per cent of the total variation in 

farmer milk production level was related to farm specific technical efficiency and the 

remaining differences was due to random error. The Maximum Likelihood Estimation 

function for all animals for all district showed that the influence of the entire 

explanatory variable except labor on milk production was positive and statistically 

significant. The value of the estimate of log likelihood ratio (-304.87) was 

significantly different from zero, which followed Chi-square distribution indicating 

goodness of fit of model.  The estimated value of elasticities for these variables 

indicated that one percent increase in value of herd size, dry fodder, green fodder, 

concentrate and health cost  would raises the milk yield by 0.22, 0.18, 0.161, 0.15 and 

0.20 percent respectively. The estimated value of γ is 0.70, which means that 70 per 

cent of the total variation in farmer milk production level was related to farm specific 

technical efficiency and the remaining differences was due to random error. 
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Table 4.26: Maximum likelihood Estimates of Stochastic Frontier Production Function for All Animal in All Districts 

Variables  Parameter Buffalos 
 

Cow Goat All 

Model-I Model –II Model-I Model –II Model-I Model –II Model-I Model -II 
Constant Β0 0.87 

(3.89) 
1.252 
(2.37) 

0.45 
(3.46) 

7.27 
(15.96) 

0.11 
(2.59) 

(12.81) 
-1.51 

3.05 
(11.26) 

3.21 
(7.98) 

Ln Herd Size (No) Β1 0.34 
(8.62) 

0.13 
(3.04) 

-0.13 
(-3.35) 

-0.23 
(-4.28) 

0.25 
(9.25) 

0.183 
(1.02) 

0.55 
(1.248) 

0.22 
(4.62) 

Ln Dry Fodder (Kg) Β2 0.10 
(2.17) 

0.074 
(3.43 ) 

0.17 
(3.25) 

0.36 
(7.05 ) 

0.44 
(10.13) 

0.136 
(7.53) 

0.55 
(1.35) 

0.18 
(3.49) 

Ln Green Fodder (Kg) Β3 0.56 
(14.25) 

0.088 
(3.94 ) 

0.48 
(12.17) 

0.11 
(2.15 ) 

-0.58 
(-1.66) 

0.38 
(2.26) 

0.54 
(9.822) 

0.161 
(4.89) 

Ln Concentrate/oil seed cake 
(Kg) 

Β4 0.054 
(0.98) 

0.48 
(7.80 ) 

0.10 
(2.062) 

0.56 
(7.06 ) 

-0.34 
(0.35) 

-0.29 
(-3.79) 

0.13 
(2.107) 

0.15 
(6.81 ) 

Ln Labor (No) Β5 -0.18 
(-3.54) 

0.023 
(4.33 ) 

-0.12 
(-2.73) 

-0.063 
(-1.47 ) 

  -0.35 
(-7.28) 

-0.17 
(-4.24) 

Ln Health care cost (Rs) Β6 0.24 
(6.89) 

0.22 
(4.03 ) 

0.20 
(5.54) 

0.026 
(0.49 ) 

0.89 
(-2.06) 

0.026 
(4.00) 

0.28 
(8.26) 

0.20 
(4.04) 

Inefficiency model 
Constant δ0 0 -2.84 

( -6.76) 
0 -2.43 

( -10.26) 
0 -1.56 

(-1.16) 
0 -2.75 

( -11.03) 
Education level δ 1 0 -0.15 

(-2.13) 
0 -0.29 

(2.53) 
0 -0.37 

(1.61) 
0 -0.011 

(4.01) 
Age of farmer δ 2 0 0.34 

(1.42 ) 
0 
 

0.11 
(1.11 ) 

0 
 

0.28 
(2.65 ) 

0 
 

0.41 
(3.56) 

Family Size δ 3 0 -0.17 
(-0.23 ) 

0 -0.25 
(-2.31) 

0 -0.12 
(-3.21) 

0 -0.93 
(-2.41) 

Experience in year δ 4 0 -0.62 
(-2.37 ) 

0 -0.32 
(-1.09 ) 

0 -0.69 
-1.46 

0 -0.81 
(-1.41) 

Sigma-U σu 0 0.43 0 0.45 0 0.43 0 0.37 
Sigma-V σv 0 0.35 0 0.22 0 0.23 0 0.24 
Lemda λ 0 1.22 0 2.04 0 1.86 0 1.54 
Gamma γ 0 0.60 0 0.80 0 0.77 0 0.70 
Log likelihood function LLF -99.79 -381.54 -100.73 -359.11 -49.911 -315.683 -129.09 -304.877 

Source: Authors calculation from STATA  Note:  Value in parentheses are t-ratio 
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4.8 Technical Inefficiency Effect Model 

Socioeconomic, demographic, environmental, institutional and non-physical 

factors are expected to effect the efficiency (Kumbhakar and Bhattachery, 1992). The 

technical inefficiency effect model for buffalo, cow, goat and all animals in all districts 

shows that the shortfall observed in output from the frontier output is due to primarily the 

factors within the control of the farmers. These factors are education level, age of farmer, 

family size and experience in year. The result of the inefficiency effect shows that the 

coefficient of education, family size and experience in year was estimated to be negative 

and significant. This indicates that these factor increase efficiency of the farmers. The 

predicted coefficient of age of farmer was positive and significant implying that 

increasing these factors efficiency decrease.  

 

4.8.1 Frequency Distribution of Technical Efficiency of Individual Farmers in 

Statistical Frontier Production Function 

The technical efficiency of individual farmers is defined as ratio of observed 

output to the corresponding frontiers output, conditional on the level of input used by the 

farmers. Hence the technical efficiency of the individual livestock farmer is expressed as:  

TEi = Qi / Qi* 

Where: Qi is the observed output and Qi* is the frontiers output. The TE ranges between 

0 and 1 that is 0 d TEd 1. 

Table 4.27 shows the frequency distribution of individual farmers of all milch 

animals of districts Peshawar, DI Khan and Mansehra and all three districts. The mean 

technical efficiency of district Peshawar, DI Khan and Mansehra was 74, 78 and 68 

respectively. The minimum efficiency ratio for Peshawar, DI Khan and Mansehra was 

30, 35 and 45 respectively. Results further revealed that milk production in district 

Peshawar  were at average 26 percent lower than the efficiency level while DI Khan and 

Mansehra producers were 22 and 32 percent lower than the efficiency level. The results 

show that mostly (57 percent) of district Peshawar farmers lied between (71-80) in the  
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efficiency rating ratio, while (41 %) of District DI Khan  farmers were lie between (51-

60) in efficiency rating  and Mansehra (84%) farmers efficiency rating ratio ranging from 

51-60. 

Table 4.27: Frequency Distribution of Technical Efficiency of Farmers 

Efficiency 
level 

Districts 

Peshawar DI Khan Mansehra All 
No %age No %age No %age No %age 

0 – 0.09 0 0 0 0 0 0 0 0
0.10-0.19 0 0 0 0 0 0 0 0 
0.20-0.29 0 0 0 0 0 0 0 0 
0.30-0.39 6 6 1 1 0 0 7 2.3 
0.40-0.49 7 7 18 18 16 16 41 13.8 
0.50-0.59 2 2 41 41 84 84 127 42.3 
0.60-0.69 6 6 34 34 0 0 40 13.3 
0.70-0.79 57 57 6 6 0 0 63 21 
0.80-0.89 8 8 0 0 0 0 8 2.6 
0.90-0.99 4 4 0 0 0 0 4 1.33 
Mean 0.74  0.78  0.68   0.73 
Max 0.93  0.84  0.86   0.85 
Min 0.30  0.35  0.45   0.36 

Source: Authors calculation from STATA 

 

4.9 Alloactive Efficiency Analyses 

4.9.1 Allocative efficiency Estimates For All Milch Animals in Peshawar District 

The computer program STATA was used for estimation of frontier cost model. The 

maximum likelihood estimation function estimates gave the individual and mean level of 

allocative efficiency. Table 4.28 shows that explanatory variable indicated that one percent 

increase in value of  milk output, animal price, dry fodder, green fodder, concentrate, labor 

and  health caring  cost would raises the milk production cost by 0.23, 0.11, 0..28, 0.32, 

0.25, 0.016 and 0.10 percent respectively.  The ratio of the standard error of u (σu) to the 

standard error of v (σv), known as lambda (λ), is 1.56. Based on λ, we can derive gamma 

(γ) which measures the effect of allocative efficiency in the variation of observed output (λ 

2 / 1+ λ 2 ). The estimated value of γ is 0.70, which means that 70 per cent of the total 

variation in farmer milk production level was related to farmer specific allocative 

efficiency and the remaining differences was due to random error. These factor are under 
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the control of the farmer, there influence can be reduced to enhance technical efficiency of 

sample farmer.  

Table 4.28: Maximum-Likelihood Estimates for Stochastic Frontier Cost Function 

for All Milch Animals in Peshawar District 

Variables  Parameters Model-I Model –II 
Constant Β0 1.55 

(9.33) 
1.48 

(9.17) 
Ln Q* Β1 0.23 

(5.22) 
0.19 

(3.43) 
Ln P1 Β2 0.11 

(2.94) 
0.14 

(2.80) 
Ln P2 Β3 0.28 

(12.70) 
0.29 

(13.36) 
Ln P3 Β4 0.32 

(14.05) 
0.31 

(14.48) 
Ln P4 Β5 0.25 

(10.90) 
0.23 

(10.47) 
Ln P5 Β6 0.016 

(6.79) 
0.014 
(6.36) 

Ln P6 Β7 0.10 
(15.72) 

0.11 
(16.27) 

Allocative Inefficiency  function 
Constant δ0 0 -3.06 

(-1.08) 
Education level δ 1 0 -0.01 

(-2.50) 
Age of farmer δ 2 0 0.21 

(4.13) 
Family Size δ 3 0 -0.17 

(-2.33) 
Experience in year δ 4 0 -0.29 

(-4.76) 
Sigma-U σu 0 0.39 
Sigma-V σv 0 0.25 
Lemda λ 0 1.56 
Gamma γ 0 0.70 
Log likelihood function Llf 220.75 225.29 

Source: Authors calculation from STATA 

Note:  Value in parentheses are t-ratio 

4.9.2     Allocative efficiency Estimates For All Milch Animals in DI Khan District 

The result of estimated stochastic frontier cost function and allocative efficiencies 

for all milch animals in DI Khan districts were depicted in table 4.29. The table shows 
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that the all the estimates of cost function except Q (milk output) and animal price are 

significant and positive. The estimated gamma parameter value of  0.70 indicating that 

about 70% of the variation in the total cost of production among the farmers was due to 

the presence of allocative efficiency.  

Table 4.29: Maximum-Likelihood Estimates for Stochastic Frontier Cost Function 

 for All Milch Animals in DI Khan District 

Variables  Parameters Model-I Model –II 
Constant Β0 2.43 

(9.33) 
1.48 

(9.17) 
Ln Q* Β1 -0.33 

(2.33) 
-0.19 
(3.43) 

Ln P1 Β2 -0.18 
(-1.19) 

-0.14 
(-2.80) 

Ln P2 Β3 0.32 
(15.27) 

0.29 
(13.36) 

Ln P3 Β4 0.03 
(6.33) 

0.31 
(14.48) 

Ln P4 Β5 0.33 
(13.57) 

0.23 
(10.47) 

Ln P5 Β6 0. 008 
(3.58) 

0.014 
(6.36) 

Ln P6 Β7 0.22 
(16.88) 

0.11 
(16.27) 

Allocative Inefficiency  function 
Constant δ0 0 -3.06 

(-1.08) 
Education level δ 1 0 -0.01 

(-2.50) 
Age of farmer δ 2 0 0.21 

(4.13) 
Family Size δ 3 0 -0.17 

(-2.33) 
Experience in year δ 4 0 -0.29 

(-4.76) 
Sigma-U σu 0 0.39 
Sigma-V σv 0 0.25 
Lemda λ 0 1.56 
Gamma γ 0 0.70 
Log likelihood function Llf 155.55 159.44 

Source: Authors calculation from STATA 

Note:  Value in parentheses are t-ratio 
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4.9.3 Allocative efficiency Estimates for All Milch Animals in Mansehra District 

A perusal of table 4.30 shows that the herd size, green fodder, concentrate, health 

cost and veterinary services were dominant factors in cost of milk production. The 

estimated value of elasticities for these variables indicated that one percent increase in 

value of milk production, dry fodder, green fodder, concentrate/oil seed cake, labor and 

health cost  would raises the cost of milk production by 0.01, 0.22, 0.25, 0.30, 0.052 and 

0.14 percent respectively. A value of 0.71 for γ suggest that 71 percent of the differences 

in cost of  milk production level were related to farm specific allocative efficiency and 

the remaining differences was due to random error. These factor are under the control of 

the farmer, there influence can be reduced to enhance technical efficiency of sample 

farmer.  
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Table 4.30: Maximum-Likelihood Estimates for Stochastic Frontier Cost Function 

 for All Milch Animals in Mansehra District 

Variables  Parameters Model-I Model –II 
Constant Β0 2.36 

(12.23) 
1.65 

(21.91) 
Ln Q* Β1 0.24 

(5.64) 
0.01 

(2.14) 
Ln P1 Β2 0.29 

(6.95) 
-0.01 

(-2.64) 
Ln P2 Β3 0.13 

(6.85) 
0.22 

(7.20) 
Ln P3 Β4 0.35 

(23.34) 
0.25 

(18.55) 
Ln P4 Β5 0.13 

(4.41) 
0.30 

(27.35) 
Ln P5 Β6 0. 029 

(4.92) 
0.052 
(6.34) 

Ln P6 Β7 0.09 
(23.04) 

0.14 
(24.09) 

Allocative Inefficiency  function 
Constant δ0 0 -5.04 

(-8.97) 
Education level δ 1 0 -0.02 

(-2.50) 
Age of farmer δ 2 0 0.51 

(2.27) 
Family Size δ 3 0 -0.22 

(-4.11) 
Experience in year δ 4 0 -0.10 

(-3.11) 
Sigma-U σu 0 0.76 
Sigma-V σv 0 0.48 
Lemda λ 0 2.50 
Gamma γ 0 0.71 
Log likelihood function Llf 109.55 157.48 

Source: Authors calculation from STATA 

Note:  Value in parentheses are t-ratio 

 

4.9.4 Allocative Efficiency Estimates for All Milch Animal in All Districts 

Table 4.31 shows that the result of estimated Cobb Douglas cost Frontier and 

allocative efficiencies of buffalo cow, goat and all animals in all districts. The table 

shows that for buffalo milk production all the estimated coefficient except per animal 
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price which is negative while other are positive and significant. Also means that dry 

fodder, green fodder, concentrate, labor cost and health cost significant from zero mean 

that it is the important factor in cost of milk production. Also the return to scale of 2.40 

implies that the production at this level in stage-I (Increasing return to scale) of the 

function. The estimated gamma parameter value of 0.62 which indicate that about 62 % 

of variation in the total cost of production among the farmers was due to the presence of 

allocative inefficiency. Table also explain that for cow milk production the variable per 

animal price, labor have negative but significant relationship for cost of  milk production. 

All other variables have positive and significant relationship and show that one percent 

increase in value of  green fodder, concentrate, health cost and veterinary services would 

raises the milk yield by 0.31, 0.21, 0.23, 0.20 percent respectively. A value of 0.74 for γ 

suggest that 74 percent of variation in the total cost of production among the farmers was 

due to the presence of allocative inefficiency the remaining differences was due to 

random error. These factor are under the control of the farmer, there influence can be 

reduced to enhance technical efficiency of sample farmer. For goat cost of milk 

production analysis the table depicts that labor have no effect on goat milk production 

cost. Except per animal price all other variables have positive and significant relationship 

with milk production. The γ estimated value is 0.60, which interpret that  60 % of the 

total variation in cost of  milk production level was related to farmer specific allocative 

efficiency and the remaining differences was due to random error. The Maximum 

Likelihood Estimation function for all animals for all district showed that the influence of 

all the explanatory variable except per animal price and labor on milk production was 

positive and statistically significant. The value of the estimate of log likelihood ratio (-

352.62) was significantly different from zero, which followed Chi-square distribution 

indicating goodness of fit of model. The estimated value of elasticities for these variables 

indicated that one percent increase in value of dry fodder, green fodder, concentrate and 

health cost  would raises the milk production cost by 0.31, 0.067, 0.32 and 0.15 percent 

respectively. The estimated value of γ is 0.67, which means that 67 per cent of the total 

variation in cost of milk production level was related to farm specific allocative 

efficiency and the remaining differences was due to random error. 



 76

Table 4.31: Maximum Likelihood Estimates of Stochastic Frontier Cost Function for All Animal in All Districts 

Variables  Parameter Buffalo                Cow Goat All
Model-I Model –II Model-I Model –II Model-I Model –II Model-I Model -II 

Constant Β0 2.14 
(2.59) 

1.31 
(3.13) 

1.82 
(8.20) 

1.79 
(17.25) 

0.49 
(3.72) 

0.39 
(1.11) 

2.16 
(13.47) 

2.17 
(13.4) 

Ln Q* Β1 0.16 
(1.18) 

0.13 
(2.33) 

0.23 
(4.30) 

-0.15 
(-6.43) 

0.05 
(1.15) 

(-0.03) 
3.16 

-0.05 
(-1.43) 

-.057 
(1.41) 

Ln P1 Β2 -0.026 
(-1.66) 

-0.025 
(-1.61) 

-0.01 
(-3.39) 

-0.12 
(-1.28) 

-0.08 
(-6.95) 

(-0.079) 
-4.21 

-0.039 
(-2.79) 

-0.03 
(-2.80) 

Ln P2 Β3 0.31 
(11.01) 

0.31 
(11.10 ) 

0.023 
(1.12) 

0.47 
(13.29 ) 

0.51 
(14.42) 

0.48 
(6.09) 

0.31 
(19.76) 

0.31    
(19.71) 

Ln P3 Β4 0.11 
(7.10) 

0.21 
(11.29) 

0.47 
(25.67) 

0.033 
(3.48 ) 

0.068 
(6.12) 

0.08 
(2.47) 

0.079 
(9.44) 

0.067 
(9.40) 

Ln P4 Β5 0.21 
(11.26) 

0.23 
(11.61 ) 

0.32 
(19.92) 

0.33 
(11.56 ) 

0.37 
(12.68) 

0.40 
(7.29) 

0.42 
(26.16) 

0.32 
(3.33) 

Ln P5 Β6 -0.23 
(-11.59) 

0.041 
(3.60 ) 

-0.056 
(-10.14) 

-0.057 
(-18.83 ) 

  -0.076 
(-9.38) 

-0.033 
(-2.44) 

Ln P6 Β7 0.04 
(3.50) 

0.20 
(8.11 ) 

0.11 
(18.52) 

0.11 
(21.43 ) 

0.068 
(8.25) 

0.05 
(2.45) 

0.11 
(6.33) 

0.15 
(8.33) 

Inefficiency model 
Constant δ0 0 -2.85 

( -30.72) 
0 -3.53 

( -9.72) 
0 -3.60 

(-3.29) 
0 -5.59 

( -6.49) 
Education level δ 1 0 -0.22 

(-3.80) 
0 -0.12 

(3.58) 
0 -0.06 

(2.15) 
0 0.02 

(2.33) 
Age of farmer δ 2 0 0.50 

(1.96 ) 
0 
 

0.029 
(4.83 ) 

0 
 

0.35 
(3.71 ) 

0 
 

0.33 
(1.3) 

Family Size δ 3 0 -0.08 
(-1.22 ) 

0 -0.024 
(-1.59) 

0 -0.39 
(-2.00) 

0 -0.23 
(-4.66) 

Experience in year δ 4 0 -0.058 
(-3.30 ) 

0 -0.06 
(-5.49 ) 

0 -0.11 
(-3.22) 

0 -0.23 
(-2.33) 

Sigma-U σu 0 0.30 0 0.24 0 0.35 0 0.67 
Sigma-V σv 0 0.23 0 0.14 0 0.28 0 0.46 
Lemda λ 0 1.30 0 1.71 0 1.25 0 1.45 
Gamma γ 0 0.62 0 0.74 0 0.60 0 0.67 
Log likelihood function LLF 100.98 -223.12 -199.19 240.86 -126.82 -160.51 -340.79 -352.62 

Source: Author calculation from STATA 

Note:  Value in parentheses are t-ratio 
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4.9.5 Allocative Inefficiency Effect Model 

Socioeconomic, demographic, environmental, institutional and non-physical factors are 

expected to effect the efficiency (Kumbhakar and Bhattachery, 1992). The allocative 

inefficiency effect model for buffalo, cow, goat and all animals in all districts shows that 

the shortfall observed in production cost from the cost frontier is mainly due to factors 

which are in the control of the farmers. These factors are education level, age of farmer, 

family size and experience in year. The result of the inefficiency effect shows that the 

coefficient of education, family size and experience in year was estimated to be negative 

and significant. This indicates that farmers with more years of schooling family size and 

experience tend to be more allocatively efficient. The predicted coefficient of age of 

farmer was positive and significant implying that increasing these factors efficiency 

decrease.  

4.9.6 Frequency Distribution of Allocative Efficiency of Individual Farmers in 

Statistical Frontier cost Function 

 The allocative efficiency of individual farmers is defined in terms of the ratio of 

predicted minimum cost (C*i) to observed cost. 

That is: AEi= Ci*/C 

Hence, allocative efficiency ranges between zero and one. 

Table 4.32 shows the frequency distribution of individual farmers of all milch animals of 

districts Peshawar, DI Khan and Mansehra and all three districts. The mean allocative 

efficiency of district Peshawar, DI Khan and Mansehra was 68, 61 and 59 respectively. 

The minimum efficiency ratio for Peshawar, DI Khan and Mansehra was 42, 32 and 34 

respectively. Results further revealed that milk production in district Peshawar were at 

average 32 percent lower than the efficiency level while DI Khan and Mansehra 

producers were 39 and 41 percent lower than the efficiency level. The results show that 

mostly (65 percent) of District Peshawar farmers lied between (71-80) in the efficiency 

rating ratio, while (37 %) of District DI Khan farmers were lie between (51-60) in 

efficiency rating  and Mansehra (44%) farmers efficiency rating ratio ranging from 51-

60. 
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Table 4.32: Frequency Distribution of Allocative Efficiency of Farmers 

Efficiency 
level 

Districts 
Peshawar DI Khan Mansehra All 
No %age No %age No %age No %age 

0 – 0.09 0 0 0 0 0 0 0 0 
0.10-0.19 0 0 0 0 0 0 0 0 
0.20-0.29 0 0 0 0 0 0 0 0 
0.30-0.39 0 0 4 4 8 8 12 4 
0.40-0.49 3 3 13 13 11 11 27 9
0.50-0.59 4 4 37 37 44 44 85 28.33 
0.60-0.69 8 8 28 28 14 14 50 16.66 
0.70-0.79 65 65 8 8 12 12 85 28.33 
0.80-0.89 11 11 3 3 11 11 25 8.33 
0.90-0.99 9 9 7 7 0 0 16 5.33 
Mean 0.81  0.76  0.69   0.75 
Max 0.95  0.96  0.83   0.77 
Min 0.42  0.32  0.34   0.36 

Source: Authors calculation from STATA 

 

4.10 Frequency Distribution of Economic Efficiency of Individual Farmers in 

Statistical Frontier Cost Function 

Economic efficiency has been define as the product of technical efficiency and allocative 

efficiency: 

EE = (Qi / Qi* ) (Ci*/C) 

Hence, Economic efficiency ranges between zero and one. 

Table 4.33 shows the frequency distribution of individual farmers of all milch animals of 

districts Peshawar, DI Khan and Mansehra and all three districts. The mean economic 

efficiency of district Peshawar, DI Khan and Mansehra was 59, 60 and 46 respectively. 

The minimum efficiency ratio for Peshawar, DI Khan and Mansehra was 34, 32 and 31 

respectively. Results further revealed that milk production in district Peshawar were at 

average 41 percent lower than the efficiency level while DI Khan and Mansehra 

producers were 40 and 54 percent lower than the efficiency level. The results show that 

mostly (54 percent) of District Peshawar farmers lied between (60-69) in the efficiency 

rating ratio, while (44 %) of District DI Khan farmers were lie between (50-59) in 
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efficiency rating  and Mansehra (34%) farmers efficiency rating ratio ranging from 70-

79. 

Table 4.33:  Frequency distribution of Economic Efficiency of Farmers 

Efficiency 
level 

Districts 
Peshawar DI Khan Mansehra All 

No %age No %age No %age No %age 
0 – 0.09 0 0 0 0 0 0 0 0 
0.10-0.19 0 0 0 0 0 0 0 0 
0.20-0.29 0 0 0 0 0 0 0 0 
0.30-0.39 6 6 0 0 3 3 9 3 
0.40-0.49 8 8 24 24 17 17 49 16.33 
0.50-0.59 32 32 44 44 13 13 89 29.67 
0.60-0.69 54 54 15 15 25 25 94 31.33 
0.70-0.79 0 0 10 10 34 34 44 14.67 
0.80-0.89 0 0 6 6 8 8 14 4.67 
0.90-0.99 0 0 1 1 0 0 1 0.33 
Mean 0.59  0.60  0.46   0.55 
Max 0.69  0.93  0.87   0.96 
Min 0.34  0.32  0.31   0.34 

Source: Authors calculation from STATA 

 

4.11 Dummy Variables Multiple Regression Model Estimates According to 

Districts 

Results of dummy variables multiple regression model to compare milk 

production of three districts is given below: 

iii DDY 32 40.096.0231.7    

(8.40) (0.256)     (.049) 

    (0.86)    (-3.75)     (8.16) 

(Figures in 1st and 2nd parenthesis are standard errors and t-ratios, respectively) 

R2 = 0.56, Adjusted R2 = 0.54 

 The results of dummy variable approach indicate average milk yield per animal in 

district Mansehra was 7.231. Compared with this, the average milk yield of those who 

were in district Peshawar was lower by 0.96 and that of DI Khan is lower by about 0.40 

liter per day.  
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Notes:  

Yi = Average level of milk production  of respondent i 

D2i = 1 if respondent is in district Peshawar, 0 otherwise. 

D3i = 1 if respondent is in district DI Khan, 0 otherwise. 

vi= Error term 

 

4.12 DISCUSSION 
 

This study was undertaken to determine economic efficiency of milk production 

in three districts Peshawar, DI Khan and Mansehra of Khyber Pakhtunkhwa. Findings of 

the study indicate that  herd size, dry fodder, green fodder, use of concentrate/oil seed 

cake, hired labor, permanent labor  were the major determinants to enhance the milk 

production which was in conformity with the finding of Rai and Gangwar (1976); Sexena 

et al. (1998) and Sarvanakumar et al. 2007.  

Results of the study indicated that mean technical, allocative and economic 

efficiency of livestock farmer was 0.70, 0.67 and 0.55, respectively. These results implied 

that if the livestock farmers were operated at full efficiency level they could reduce their 

input use by 30 percent and cost of production by 33 percent without any reduction in the 

level of output and with the existing technology. The technical and allocative efficiency 

of the sample farmers in Peshawar, DI Khan and Mansehra districts was 0.55 and 0.77, 

0.56, 0.77 and 0.70, 0.71 respectively.  The result observed in present study were in the 

conformity with the finding of Battasse and Coelli (1998); Kumbharkar et al. (1989); 

Bravo-Ureta and Rieger (1990); Srivastena(1995); Chand (1998); Mbaga et al. (2003); 

Shah (2003) and Manoharan (2004) who estimated production and cost models having 

efficiency in the same range.   

Findings of the study also revealed that impact of years of schooling, experience 

in farming and family size was negative while impact of age of farmer was positive on 
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technical inefficiency of farmers. The results of the study were consistent with study of 

the study of Kumbhakar et al. (1989); Romain et al. (1995); Suresh et al. (2005) who also 

suggested same factors are main sources and causes of efficiency. 
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CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Summary 

This research examined technical, allocative and economic efficiency of milk 

production in three districts Peshawar, DI Khan and Mansehra of Khyber Pakhtunkhwa. 

The study begins with a general overview of the importance of dairy industry in the 

world followed by a detailed description of milk production and consumption. The study 

than highlight characteristics of dairy industry in Pakistan, dairy product and importance 

of milk in dairy products. The milk position of Pakistan in world scenario, comparison of 

world milk with country yield was also reflected. The importance of livestock of Khyber 

Pakhtunkhwa sector was also compared with other provinces. Comparison shows that we 

are behind in milk production but the question arise, how we can increase milk 

production in our country. For increasing milk production three approaches were 

developed i.e. are by developing and adopting new technologies, by decreasing cost of 

inputs or by improving management practices. When economists talk about improvement 

in the management practices they talk in terms of ‘technical efficiency’ and ‘allocative 

efficiency’. Technical efficiency has been defined as firm’s ability to produce maximum 

output given a set of inputs and technology. Allocative (or price) efficiency measures 

firm’s success in choosing optimal proportions, i.e. where the ratio of marginal products 

for each pair of inputs is equal to the ratio of their market prices. Technical efficiency 

plus allocative efficiency constitute economic efficiency. 

The present study was designed to estimate technical and allocative efficiency of 

milk production along with determination of factor influencing upon technical and 

allocative efficiency. The study was based on data collected from three hundred (300) 

livestock farmers through a structured questionnaire using multistage stratified random 

sampling technique. From each district, one hundred respondents were randomly 

interviewed.  

Socio economics indicator of study area shows that the average age of farmers in 

three districts was 39.95 years with standard deviation of 15.14. In the study area it is 

shown that  average level of education was 5.48 regular schooling years  with standard 

deviation of 4.31. Also result of study shown that the average household size was 10.95 
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with standard deviation of 5.18. 

The household of the study area mainly earned their income from growing crops, 

sale of livestock and their products, foreign remittances and salaries and other sources. 

There were high variations in the income among sample farmers. The mean values of 

total income from all three districts were 107583 Rs with highest income from 

remittances Rs. 68649 (22%) followed by livestock product Rs. 63415 (21%), sale of 

livestock Rs. 62717 (20%) and income from crops Rs. 61917 (20%). 

Buffaloes, cattle, goats, sheep and asses were raised in the study area. In three 

districts, buffaloes were 43.65% followed by cattle (30.25%), goats (18.65%), sheep 

(5.22%) and asses (1.63%). In three districts, the average size of livestock herd was 11.63 

with standard deviation of 7.62. The average size of livestock herd in district Peshawar 

was 9.9 with standard deviation of 6.75. In district DI Khan, the average size of livestock 

herd was 10.435 with standard deviation of 6.81. For district Mansehra, the average size 

of livestock herd was 14.54 with standard deviation of 8.38. Result of study shown that in 

all three districts average animal in milk were 2.39 buffalo, 1.79 cattle and 1.34 goats. In 

district Peshawar, the average milking buffalo was 3.11, cattle were 1.63 and goat was 

1.38. In district DI Khan, the average milking buffalo was 1.3, cow 1.4 and goat was 1.3. 

Similar pattern was followed in district Mansehra whereas the milking buffalo was 2.8, 

cattle 1.6 and goat was 1.4. The mean lactation length of buffalo , cow and goat were 

193, 190 and 80 days respectively. 

Result of study shows that buffalo produced 6.02 liter of milk per day, whereas 

cow produced 6.02 liter per day and goat produce 1.16 in all three district.  In district 

Peshawar, buffalo average milk production per day was 8.86 liter followed by cow (6.39 

liter) and goat  (0.79 liter). In district DI Khan, highest average milk production per day 

was 5.7 liter for cow followed by buffalo (5.1 liters) and goat (1.6 liter). While in district 

Mansehra highest average milk production per day was 6.2 liter for buffalo followed by 

cow (5.9 liters) and goat (1.1 liter). 

The cost section shows that average cost of milk production for all three districts 

of buffalo per annum is Rs. 20017.  The main cost constituents are dry fodder (Rs  5485), 

green fodder cost (Rs 5460) Concentrate/oil seed cake (Rs 6582), hired labor cost (Rs 
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414), permanent labor cost (Rs 307) and medicine (Rs. 964). The remaining cost is 

incurred on fees to VO/SA and other cost. Similarly average cost of milk production for 

all three districts of cow per annum is Rs. 16092.  The main cost constitutes are dry 

fodder (Rs  3756), green fodder cost (Rs 3773), concentrate/oil seed cake (Rs 4728), 

hired labor cost (Rs 728), permanent labor cost (Rs 528) and medicine (Rs. 1468). The 

remaining cost is incurred on fees to VO/SA and other cost. The average cost of milk 

production for all three districts of goat per annum is Rs. 1321.  The main cost 

constituents are dry fodder (Rs  434), green fodder cost (Rs 313), concentrate/oil seed 

cake (Rs 593) and fee to  VO/SA (Rs. 79). The average cost of milk production for all 

three districts of  all three milch animals per annum in district Peshawar is Rs. 29324. 

The main cost constituents are dry fodder (Rs. 7573), green fodder cost (Rs 9023), 

concentrate/oil seed cake (Rs 8411), hired labor cost (Rs 775), permanent labor cost (Rs 

590) and medicine (Rs. 1548). The remaining cost is incurred on fees to VO/SA and 

other cost. 

The revenue section depicts that average revenue for milk production in district Peshawar   

was estimated at Rs. 38631 of buffalo, Rs. 23503 for cow and Rs. 1113. Similarly on 

average revenue from milk production in DI Khan district was estimated as Rs. 23438, 

24517 and 4027 from buffalo, cow and goats respectively. In Mansehra district the same 

pattern was followed for average revenue from buffalo, cow and goat Rs. 29254, Rs. 

22909 and Rs. 827 respectively. The average revenue obtained from buffalo milk was 

estimated Rs. 26700, Rs. 23067 from cow and Rs. 631 from goat in all three districts.  

A Stochastic frontier production function was used to estimate the level of 

efficiency. Major determinants of efficiency are Herd size, Dry Fodder, Green fodder, use 

of concentrate/oil seed cake, hired labor, permanent labor, Medicine and vaccination cost, 

and fees by Veterinary Assistant. The analysis reveals that  the estimated gamma 

parameter (γ ) for production function for three milch animal in Peshawar district was 

0.55, which means that 55 per cent of the total variation in farmer milk production level 

was related to farmer specific technical efficiency and the remaining differences was due 

to random error. Also estimated gamma parameter (γ) of model for the cost function was 

0.70 indicating that about 70% of the variation in the total cost of production among the 

farmers was due to the presence of allocative inefficiency. Similarly the estimated 
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gamma parameter (γ) for production function of  DI Khan and Mansehra for all three 

animal was 0.56, 0.77 and 0.70 and 0.71 for cost function indicating the same result. 

An attempt was made to determine the factor affecting technical and allocative efficiency 

of milk production. These factors are education level, age of farmer, family size and 

experience in year. The results of the inefficiency effect shows that the coefficient of 

education and experience in year was estimated to be negative and significant . This 

indicates that farmers with more years of schooling and more experienced tend to be 

more technically and allocative efficient. The Positive sign of age implies that   younger 

people are more technically and allocatively efficient. The negative sign of family size on 

efficiency is mainly justified on the ground that those farmers with big family sizes can 

better manage their livestock.  

5.2 Conclusions and Recommendations 

This study has examined economic efficiency for a sample of three hundred 

livestock farmers in three districts (Peshawar, DI Khan and Mansehra) of Khyber 

Pakhtunkhwa. Maximum likelihood Estimation (MLE) techniques was used to estimate a 

Cobb-Douglas production frontier, which can further be  used to derive its corresponding 

dual cost frontier. Results of the study indicated that mean technical, allocative and 

economic efficiency of livestock farmer was 0.70, 0.67 and 0.55, respectively. These 

result of the study revealed that significant gains in output and or decreases in cost can be 

achieved from given existing technology. It is also important that the role of achieving 

higher efficiency levels on output, productivity gains stemming from technological 

innovations remain of critical importance in livestock sector. Hence, research efforts 

directed toward the generation of new technology should not be neglected. 

On the basis of results of the research studies following recommendations are forwarded. 

 The most obvious implication from the findings of the study is that there is a need 

of sound policies to promote formal education of rural households as a mean of 

enhancing efficiency over the long period of time. This will enable farmers to 

make better technical decisions and helps them in allocating the inputs efficiently 

and effectively. In the short run, informal extension education of livestock could 

be effective, especially when targeted at those who have limited formal education. 
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While for long term, it is recommended that livestock graduates should be offered 

credit for establishment of dairy farms and the credit should be on soft term and 

condition and returnable after ten years. 

 Findings of the study showed that the younger farmers are more efficient than the 

older ones. It is fact that increased age would lead to decline the efficiency of 

farmers. It is, therefore, recommended that government should device policies to 

attract and encourage younger people in livestock farming by providing them 

incentives. This would lead to enhance agricultural productivity and efficiency by 

the injection of new blood in livestock sector. 

 Results of the study revealed that farmers having more experience are more 

efficient than those having comparatively less or no experience. It is, therefore, 

recommended that Livestock Association should be introduced at village level so 

that the expert farmers may share their experience with less experience farmers to 

enhance efficiency. 

 Buffaloes are emerging as more efficient milk producing animals than cows in 

Khyber Pakhtunkhwa, both economically and environmentally, therefore they 

should be given attention in the future strategies for promoting milk production 

and income of people in this province.   

 Findings of the study indicated that farmers with big family sizes are more 

efficient than having small family size. Because in livestock farming mostly the 

whole families are involved in routine farm operation, these farmers do not have 

any access to the basic facilities such as education, health therefore the 

government should plane such a policy to provide all basic facilities to the 

farmers community on their door step which will attract more people to invest in 

this sector and ultimately can bring a sharp rise in milk production 
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APPENDICES 

Appendix-I:  World Milk Production During 1991-2010 (Production Million Tone) 

Year Asia  Europe  North/South 
America  

Australia  Russ: 
Fed 

All; 
other 

Total 

China  India  Pak Other Germany Franc
e  

UK  Other US Brazil  

1991-
92 

7.6 54.06 13.2 53.46 29.093 27.14 14.76 76.06 67 
15.69

2 
6.6 47.23 114.3 526.22 

1992-
93 

8.07 56.4 13.9 54.32 28.022 26.39 14.78 79.57 68.42 16.41 6.9 46.52 108.5 528.29 

1993-
94 

8.15 58.86 14.6 55.61 28.12 25.97 14.83 81.76 68.33 16.21 7.6 42.17 110.5 532.76 

1994-
95 

8.68 61.39 15.3 57.82 27.891 25.95 14.99 81.03 69.67 16.41 8.3 39.31 113.4 540.24 

1995-
96 

9.46 65.36 22.9 53.38 28.61 26.09 14.84 81.87 70.44 17.12 8.5 35.82 112.7 547.12 

1996-
97 

10.19 68.35 23.6 51.78 28.78 25.11 14.81 82.54 69.85 19.23 9 34.14 113.4 550.85 

1997-
98 

10.09 70.87 24.2 53.76 28.7 24.92 14.84 82.7 70.8 19.38 9.3 33.25 116.8 559.65 

1998-
99 

10.52 74.1 24.9 56.5 28.38 24.83 14.63 83.86 71.41 19.41 9.7 32.3 120.1 570.73 

1999-
2000 

11.24 78.24 25.6 54.75 28.33 24.89 15.01 83.78 73.8 19.8 10.5 32.28 121.3 579.54 

2000-
01 

12.37 79.66 25.6 84.6 28.33 24.89 15.01 87.23 73.8 21.28 11.2 32.9 92.88 589.75 

2001-
02 

14.52 83.41 26.3 58.24 28.33 25 14.49 87.45 76.02 22.45 10.9 33.5 121.4 602.02 

2002-
03 

17.34 84.76 27 64.63 28.19 24.9 14.71 87.53 74.99 23.5 10.3 33.37 123.5 614.77 

2003-
04 

21.87 86.66 35.6 61.42 27.87 25.2 14.87 85.25 77.14 23.5 10.1 32.17 124.5 626.24 

2004-
05 

27.02 91.05 36.62 63.18 28.53 24.61 15.01 85.97 77.28 24.4 10.1 31.15 130.4 645.33 

2005-
06 

32.02 95.61 39.59 62.27 28.24 24.36 14.56 86.21 77.51 25.51 10.1 31.44 136.9 664.42 

2006-
07 

36.47 100 40.87 59.57 28.45 25.28 14.58 83.42 80.26 26.32 10.3 32.21 133.5 671.31 

2007-
08 

37.89 101 42 60.98 29.04 26.09 15.09 84.08 81.05 27.00 10.9 33.43 134.7 683.25 

2008-
09 

38.00 101.67 43.1 61.20 29.08 26.34 16.00 84.45 81.67 27.34 11.01 34.00 135.1 688.96 

2009-
10 

38.66 101.78 44.97 61.68 30 27 16.1 85.09 81.98 27.88 10.3 34.2 
136.0

4
695.68 

Source: FAOSTAT (2011). Available (on line) http://www.fao.org  
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Appendix-II: Population of  Major Milch Animal in the World During 1991-2010  

       (Million No) 

 Animals 

Year Cattle Buffaloes Sheep Goats 

1990 1284.6 146.1 1186.9 573.9 

1991 1284 147.1 1167.8 578.5 

1992 1281.4 147.5 1133.4 581.3 

1993 1284.9 148.2 1102.2 595.5 

1994 1296.9 149.6 1089.7 613.2 

1995 1322 158.9 1078.2 641 

1996 1337.7 162.7 1069 676.6 

1997 1333.6 166.7 1064.1 703.4 

1998 1322.5 160.8 1043.6 692.6 

1999 1329.8 162.2 1048.5 707.5 

2000 1336.9 164.3 1049.5 722.2 

2001 1349.5 165.5 1031.1 737.4 

2002 1355.9 167.4 1025.6 751.1 

2003 1371.1 170.7 1024 767.9 

2004 1361.78 172.44 1066.70 811.00 

2005 1372.51 174.59 1097.78 838.20 

2006 1381.74 176.64 1105.42 849.98 

2007 1389.59 202.39 1112.52 850.22 

2008 1393.10 207.88 1001.30 854.70 

2009 1396.00 209.33 1003.24 857.67 

2010 1398.66 215.45 1008.32 860.12 

Source: FAOSTAT (2011). Available (on line) http://www.fao.org  
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Appendix-III: Contribution of various sectors towards GDP in Pakistan during 2000-2010 

Agriculture 
  
  
  
  
  
  

 2000-01 2001-02 2002-03 2003-
04 

2004-05 2005
-06 

2006
-07 

2007-
08 

2008
-09 

2009-10 

 Total 25.9 24.7 24 22.9 22.4 22.5 21.8 21.3 21.9 21.5 
 Major 
Crops 

11.4 10 8.2 7.8 8.4 7.6 7.7 6.9 7.4 7.0 

 Minor 
Crops 

4.2 4.1 3 2.9 2.7 2.6 2.4 2.6 2.5 2.4 

Livestock 9.1 9.3 11.7 11.2 10.6 11.6 11.1 11.2 11.4 11.4 
 Fishing 0.9 0.9 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 
 Forestry 0.3 0.3 0.7 0.7 0.6 0.4 0.2 0.3 0.3 0.3 

Mining & Quarrying 0.5 0.5 2.5 2.6 2.7 2.6 2.4 2.6 2.5 2.4 
Manufacturing Large Scale 11.7 12.5 10.6 11.7 12.9 13.2 13.4 13.4 12.2 12.2 

Small Scale 5 5.2 5.6 4.2 4.1 4.3 4.3 4.5 4.7 4.9 
 Construction 2.5 2.4 2.4 2.0 2.1 2.2 2.1 2.36 2.07 2.30 
Elec & Gas 4.4 3.6 2.5 3.7 3.2 2.2 3.9 1.6 2.1 2.0 
Services sector 49.1 50.3 52.3 51.5 51.4 51.7 52.1 52.9 53.1 53.3 

Source: Pakistan Economic Survey (2009-10). Economic Affair Division Ministry of Finance, Islamabad. 
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Appendix-IV: Contribution of Agriculture Sector Towards GDP in Pakistan 

During 1991-2010 

Year  

Agriculture 

Total Major 
crops 

Minor 
crops 

Livestock Fishing Forestry 

1991-92 24.4 10.9 4.3 7.9 1 0.2
1992-93 24.4 10.9 4.3 7.9 1 0.2
1993-94 24.6 10.6 4.7 8 1.1 0.2
1994-95 24.9 11 4.7 8 0.9 0.2
1995-96 26.1 10.9 4.7 9.5 0.9 0.2
1996-97 25.7 10.3 4.6 9.7 0.9 0.2
1997-98 26 10.7 4.8 9.3 0.9 0.1
1998-99 25.4 10.3 4.8 9.2 0.9 0.1
1999-2000 25.9 11.4 4.2 9.1 0.9 0.3
2001-02 24.7 10 4.1 9.3 0.9 0.3
2002-03 24 8.2 3 11.7 0.3 0.7
2003-04 22.9 7.8 2.9 11.2 0.3 0.7
2004-05 22.4 8.4 2.7 10.6 0.3 0.6
2005-06 22.5 7.6 2.6 11.6 0.3 0.4
2006-07 21.8 7.7 2.4 11.1 0.3 0.2
2007-08 21.6 7.37 2.5 11.2 0.3 0.23
2008-09 20.9 7 2.1 11.3 0.3 0.2
2009-10 21.00 7 2 11.4 0.3 0.3

Source: Pakistan Economic Survey (2009-10). Economic Affair Division Ministry of 
Finance, Islamabad. 
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Appendix-V: Population (millions) of Milch Animal in Pakistan during 2009-10. 

  Cattle  Buffalo  Sheep  Goat  Camel  

Pakistan  34.3 30.8 27.8 59.9 1 

Province Share (% age) 

Punjab  43.2  60.8  24.3  37.1  18.6  

Sindh  28.9  31.8  18.2  23.8  29.7  

Khyber 

Pakhtunkhwa 

21.5  6.3  13.3  17.5  8.3  

Balochistan  6.4  1.1  44.2  21.6  43.4  

Source: Pakistan Economic Survey (2009-10). Economic Affair Division Ministry of 
Finance, Islamabad. 

 

Appendix-VI: Production of Livestock Products in Pakistan during 2009-10 

Products Units Pakistan Khyber 

Pakhtunkhwa

Share of Khyber 

Pakhtunkhwa 

( Percentage) 

Milk Million Tons 44.97 3.55 9.2 % 

Beef Million Tons 1.60 0.265 23.77 % 

Mutton Million Tons 0.590 0.096 14.77 % 

Wool Million Tons 0.041 0.010 24.74 % 

Hides Million NOs. 12.6 1.830 20.11 % 

Skins Million NOs. 45.5 8.022 17.63 % 

Hair Million Tons 0.0233 0.004 16.94 % 

Source: Source: Pakistan Economic Survey (2009-10). Economic Affair Division 
Ministry of Finance, Islamabad & Directorate of  L&DD Department Khyber 
Pakhtunkhwa, Peshawar, 2009-10. 
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Appendix-VII: Milk Production (Million Tons) During 1991-2010 in Pakistan 

Year Buffaloes  Cows Goats Sheep Total 

1991-92 
9.50 

(72.0)* 
3.03

(22.95) 
0.566
(4.29) 

0.042 
(0.32) 

13.2
 

1992-93 
10.0 

(71.9) 
3.14

(22.59) 
0.602
(4.33) 

0.044 
(0.32) 

13.9
 

1993-94 
10.6 

(72.6) 
3.25

(22.26) 
0.64

(4.38) 
0.047 
(0.32) 

14.6
 

1994-95 
11.2 

(73.2) 
3.37

(22.03) 
0.68

(4.44) 
0.049 
(0.32) 

15.3
 

1995-96 
14.9 

(65.1) 
7.46

(32.58) 
0.509
(2.22) 

0.03 
(0.13) 

22.9
 

1996-97 
15.4 

(65.3) 
7.6

(32.20) 
0.527
(2.23) 

0.03 
(0.13) 

23.6
 

1997-98 
15.9 

(65.7) 
7.74

(31.98) 
0.546
(2.26) 

0.03 
(0.12) 

24.2
 

1998-99 
16.4 

(65.9) 
7.89

(31.69) 
0.565
(2.27) 

0.03 
(0.12) 

24.9
 

1999-2000 
16.9 

(66.0) 
8.03

(31.37) 
0.586
(2.29) 

0.031 
(0.12) 

25.6
 

2001-02 
17.5 

(66.5) 
8.19

(31.14) 
0.607
(2.31) 

0.031 
(0.12) 

26.3
 

2002-03 
18.0 

(66.7) 
8.35

(30.93) 
0.652
(2.41) 

0.031 
(0.11) 

27.0
 

2003-04 
24.05 
(67.6) 

10.84
(30.45) 

0.68
(1.91) 

0.03 
(0.08) 

35.6
 

2004-05 
24.86 
(67.9) 

11.06
(30.20) 

0.68
(1.86) 

0.03 
(0.08) 

36.62
 

2005-06 
       24.723 

(62.4) 
13.407 
(33.86) 

0.664 
(1.68) 

0.034 
(0.09) 

39.596

 

2006-07 25.456 
(62.3) 

13.913 
(34.04)

0.682 
(1.67)

0.035 
(0.09) 

40.872
 

2007-08 26.239 
(62.3) 

14.437 
(34.28)

0.700 
(1.66)

0.035 
(0.08) 

42.119
 

2008-09 27.028 
(62.04) 

14.982 
(34.39)

0.719 
(1.65)

0.036 
(0.082) 

43.562
 

2009-10 27.84 
(61.97) 

15.54 
(34.55)

0.730 
(1.62)

0.036 
(0.080) 

44.97
 

Source: Pakistan Economic Survey (2009-10). Economic Affair Division Ministry of 
Finance, Islamabad. 

Note:  The value in parentheses are percentage  
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Appendix-VIII: Average Milk Yield Per animal Per Lactation Period in Various 
Countries of the World (liter). 

 

Source: FAOSTAT (2011). Available (on line) http://www.fao.org  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Yield/Cow Yield/ Buffalos 
USA India  Pakistan  New 

Zeeland 
USA India  Pakistan  New 

Zeeland 

2003-04 8254 1002 887 3666 9234 1478 1785 4123 

2004-05 8227 1011 899 3689 9345 1494 1678 4345 

2005-06 8438 999 997 3700 9370 1505 1790 4365 

2006-07 8508 1024 1005 3652 9453 1547 1700 4239 

2007-08 8605 1036 1007 3552 9540 1559 1800 4452 

2008-09 8876 1086 1176 3705 9679 1569 1816 4379 

2009-10 9219 1108 1199 3817 9878 1533 1919 4578 
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   Appendix-IX: Population of Major Milch Animals in Khyber Pakhtunkhwa  
Administrative Unit Cattle Buffaloes Sheep Goat Total 
Peshawar District 223150 143481 67208 265272 699111 

Nowshera District 190669 106892 70046 197442 565049 

Charsada District 239899 110697 47294 173211 571101 

Mardan District 247445 115841 51595 201333 616214 

Swabi District 203076 103566 14866 163700 485208 

Kohat District 174299 27277 109040 293354 603970 

Hungo District 70451 9521 8335 90672 178979 

Karak District 212496 2054 33546 291325 539421 

D.I.Khan District 411432 205636 248491 583923 1449482 

Tank District 67104 17975 77952 120668 283699 

Bannu District 168927 56181 92164 221922 539194 

Lakki Marwat District 98550 3827 48697 291711 442785 

Abbottabad District 111415 104582 13109 245060 474166 

Haripur District 130215 106911 6804 215598 459528 

Mansehra District 181973 191064 86729 316759 776525 

Battagram District 119699 78233 15280 122664 335876 

Kohistan District 250910 51163 196510 671353 1169936 

Swat District 253790 117101 80048 236229 687168 

Shangla District 204946 129041 59430 259828 653245 

Buner District 131985 79644 31909 130948 374486 

Chitral District 174842 296 181446 347977 704561 

Upper Dir District 232013 4964 91229 352488 680694 

Lower Dir District 249007 16218 47946 292539 605710 
Frontier Region 

F.R. Peshawar  22803 345 24477 115838 163463 

F.R. Kohat 16377 261 7970 52457 77065 

F.R. Bannu 97429 11522 128448 639585 876984 

F.R. D.I.Khan 104509 377 167838 199095 471819 

F.R. Mansehra 32724 32517 15480 75681 156402 

F.R Kurram 104330 1400 138380 204650 448760 

F. R Tank 50926 856 107443 110207 269432 

F.R L Marwat 64921 0 39421 105579 209921 

Agencies 
Malakand Agency 74065 1955 5928 64561 146509 

Bajaur Agency 132274 15207 53025 173358 373864 

Khyber Agency 155817 10274 190478 529147 885716 

Mohamand Agency 232544 3439 133887 378245 748115 

Kurram Agency 1214577 3171 76698 113588 1408034 

Orakzai Agency 64336 12979 48207 107932 233454 

North Waziristan 210480 18716 233561 263979 726736 

South Waziristan 134611 14677 313639 399137 862064 

Total Khyber 
Paktunkhwa 7061016 1909861 3364554 9619015 21954446 

Source:     Directorate of L&DD Department Khyber Pakhtunkhwa, Peshawar, 2009-10 
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Appendix-X:  Population of  Buffalo and Cow with Milk Production 2009-10 

Districts Animal Population (No.) Milk production (Million Liters) 

Peshawar 
Buffalo 143481 480.06 

Cow 223150 228.27 

DI Khan 
Buffalo 205636 234.43 

Cow 411432 69.25 

Mansehra 
Buffalo 191064 123.94 

Cow 181973 266.46 

Source:     Directorate of L&DD Department Khyber Pakhtunkhwa, Peshawar, 2009-10 
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Appendix-XI 

QUESTIONNAIRE/INTERVIEW SCHEDULE 

ECONOMIC EFFICIENCY OF MILK PRODUCTION IN KHYBER 

PAKHTUNKHWA 

Name of Interviewer ------------------------------------ Date of Interview ____/_____/____ 

A. Particular of the Farmer and Farmer’s Household/Social Characteristics     

Education 

Age 

Family Size 

Gross from Crop 

Livestock Product 

Sale of Livestock 

Remittances /Salaries 

Others 

Total 

 

B.   Herd Size  

Buffalo Adult Young Suckler Total 

Cow     

Bulls     

Bullocks     

Goat     

Sheep     

Donkey     

Camel     

Total     
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C.  Milk Production and Sold 

Buffalo Cow Goat 

Milk/Day   

Animal in Milk   

Total Milk production   

Days in Milk   

Self Consumed   

Sold/Day   

Rate per liter   

 

D. Cost of milk Production 

Buffalo Cow Goat 

Dry fodder   

Green fodder   

Con/oil seed cake   

Hired Labor cost   

Permanent L cost   

Med and Vacc   

Fee by VO/SA   

Other   

Total   

 

 

E.  Revenue of milk Production 

Buffalo Cow Goat 

Quantity of milk   

Value of Milk   

Average Revenue   

Net Revenue   
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F. Do you convert milk into other products? 

I. Yes  

II. No  

If yes what products are produced? 

Products   Quantity per day   Household 

consumption 

Sold 

    

    

 

G.        Which marketing channel do you use for the sale of milk? 

i. Direct sale to consumers          Quantity                                   Price/liter 

ii. Sale to retailers                        …………….                              ………………    

iii. Sale to intermediaries              …………….                               ……………… 

 
H.  Major constraints in Milk Production 

i. Distance from market   ---------------------  

ii. Transport cost             ---------------------  

iii. No market at all          ---------------------  

iv. Perishable                   ---------------------  

v. Unfair price                 ---------------------  

vi. Others                        ---------------------  
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GLOSSARY 

 
Allocative (or price) efficiency:  
Measures when firm’s succeeded in selecting optimal proportions, i.e. where the marginal 
products ratio for each pair of inputs is equal to the ratio of their market prices.  
 
Allocative efficiency of individual farmers:   
The allocative efficiency of individual farmers is defined in terms of the ratio of predicted 
minimum cost (C*i) to observed cost. 
 
ANOVA models:  
ANOVA models are used to find out the the significant relationship between the 
regressend and qualitative or dummy regresors. 
 

Dry Fodder (DF): 
Dry fodder (wheat straw, dried maize, sorghum and millet herbage). 
 
 
Economic Efficiency:  
Technical efficiency plus allocative efficiency constitute economic efficiency. 
 
Green Fodder (DF):  

Green fodder include Shaftal, Mod grass, Barseem, oat, barley. 
 
Likelihood Ratio Test : 
The Likelihood Ratio test is done by two models for comparing of fit and unfit model. 
 
Multi stage Sampling:  
Multistage sampling refers to sampling plans where the sampling is carried out in stages 
using smaller and smaller sampling units at each stage. 
 
Maximum Likelihood Estimator: 
 
A maximum likelihood estimator is a value of the parameter such that the likelihood 
function is a maximum. 
 
Ordinary least squares (OLS) or linear least squares: 
A method for estimating the unknown parameters in a linear regression model. This 
method minimizes the sum of squared vertical distances between the observed responses 
in the dataset and the responses predicted by the linear approximation.  
 
Sample Error:   
Measurement of deviation of observe value of an element of a statistical sample from its 
theoretical value.  
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GLOSSARY 

 
Standard deviation:  
A measure of the dispersion of a set of data from its mean. 
 
Stochastic frontier production function: 
A stochastic frontier production function is defined for panel data on firms, in which the 
non-negatlve technical inefficiency effects are assumed to be a function of firm-specific 
variables and vary over time.  
 
 
Technical efficiency:   
The ability of firm’s to produce maximum output from a specified set of inputs and 
technology.  
 
Technical efficiency of individual farmers:   
The technical efficiency of individual farmers is defined as ratio of observed output to the 
corresponding frontiers output, conditional on the level of input used by the farmers. 
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