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ABSTRACT

Being an agrarian economy, the role of agriculture in the economic structure of Pakistan
cannot be ignored. Inadequate agrarian structure and a number of constraints adversely
affect the productivity. This article focuses on very few of the main constrains, which
restrict the farm efficiency. This article addressed the constraints which have binding and
limiting effects on the farm efficiency. It also identified the sensitivity of changes in certain
inputs on the productivity. For the achievement of the aim of the research article, the most
irrigated area of the province that is the Peshawar valley was included in the target area of
the study. Using the stratified random sampling technique ten villages from the three
randomly selected districts of Peshawar valley were chosen purely on random basis. It was
proposed that a sample size of 150 farmers would be the true representative of the whole
universe. The villages and the sample farmers were selected, applying the simple random
sampling technique. The Linear Programming model and Sensitivity Analysis were used as
analytical techniques.
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INTRODUCTION
Being an agrarian economy, the role of agriculture in the economic structure of Pakistan
cannot be ignored. This sector in fact involves indirectly the illiterate and unskilled working
population of the rural areas in the development process of industrialization. The agrarian
Structure of an economy plays a key role in enhancing agricultural productivity and raising
economic efficiency of farms. The present study focuses on describing in detail the existing
agrarian structure in Khyber Pukhtunkhwa and determining the economic efficiency of
different farms, applying the Linear Programming and Sensitivity analysis.
The analysis carried out in various researches of agricultural sector in the province of
Khyber Pukhtunkhwa reveal that inadequate agrarian structure, that is, the very smallness
of'the small farms and the very largeness of the large farms, tenurial status, irrigation status
and mechanization state, are among the main constraints, which have adversely affected the
farm efficiency. Lack of knowledge about the recommended farm practices also has a direct
bearing on the efficient utilization of resources.
It could be argued that it is not enough to know about the constraints only. It would be useful
to know which of the constraints have had binding and limiting effects on the farm
efficiency. Linear Programming (LP) technique helps in by sorting out the effects of such
constraints on economic efficiency of the farms.
Linear Programming is a method of identifying constraints, both of a technical (e.g. water)
or of an institutional (e.g. credit) nature, which have a significant effect on a multi-product
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or multi- activity farming system. The sensitivity analysis further enables to analyze the
effects of any change in the constraints on the overall farm activity.

According to Jhol & Kapur (1967) Linear programming is a more systematic and accurate
method of determining mathematically the optimum combination of inputs so as to
maximize the income or minimize the cost within the limits of available resources. Linear
programming model is the most important tool in economic theory for optimizing
production and minimizing cost. For its mathematical accuracy and scientific standard
calculation, particularly in the limited farm resource condition, linear programming
technique is highly useful and can be used in any economic situation where there exists a
framework of (i) resource restrictions, (ii) alternative activities or processes and (iii)
quantifiable objective viz, maximization of profit or minimization of cost.

LPis equally capable of accommodating a large quantum number of variables and is simple
enough in terms of data requirements. Therefore, in the environment of Pakistan and
especially in the province of Khyber Pakhtunkhwa, the Linear Programming can prove to
be a suitable technique used in this study. The sensitivity of variations in main inputs cab e
analyzed using the Sensitivity Analysis.

OBJECTIVES
The main objectives of the articles are:
. To identify the constraints which have binding and limiting effects on the
efficiency of farms and
. To assess the sensitivity of effect of any change in the constraint(s) on the farm
activity.

RESEARCH METHODOLOGY
The issues mentioned in the objectives of the study indicate that the study is primarily based
on the primary data though in certain cases data was secured from the secondary source. For
the collection of primary data a comprehensive Interview Schedule was evolved.

Sampling Design and Sample size:

A number of constraints can be dealt with using Linear Programming Model. For the
purpose of this study certain major constraints have been considered. One of them was the
availability of irrigation water from the canal source. This situation could bitterly be
analyzed in the area of the province, where the canal source of irrigation is in abundant. On
the basis of past researches in the relevant field it was observed that Peshawar Valley,
comprising of well known irrigated districts like Charsada, Mardan, Swabi, Nowshera and
Peshawar was very rich in this regard. Therefore this could be the target area of the study. It
was assumed that from the irrigation and some other basic constraints point of view,
homogeneity existed in these districts. Therefore, the Multi- Stage/Stratified Random
Sampling technique was used. At the first stage three districts called strata were chosen on
random basis. At the second stage, the number of sample villages called sub-strata from
each selected district were randomly selected, which were proportionate to the number of
villages in each district. At the third stage, the sample farms were selected using the simple
random sampling technique.
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Homogeneity was assumed in the basic characteristics of the villages drawn from the
selected districts, hence even a small number of villages, selected on random basis would
fairly represent the whole stratum. It was proposed that ten sample villages would represent
the whole target area. Similarly homogeneity was assumed in the characteristics of the
farms located in the same sub-strata, therefore, a sample size of 150 farms/farmers would be
the true representative of the whole, if it was drawn randomly. A list of all the farmers was
prepared for the selected villages from the selected districts. This list served as a sampling
frame for this study.

For proportionate distribution, the following expression was applied:

n, = nNs
N
Where
n = Sub-sample drawn from the sth stratum
n= Total size of the sample (i-e 150)
Ns= Sub-Population of the sth stratum
N= Total Population of the target area

Formulation of Linear Programming (LP) model:

The following Linear Programming Model was developed for this article to explore the
possibilities of optimizing the returns by considering various activities that is crop
production under different tenure statuses.

The objective function was to maximize the Farm Profit( Net Revenue) that is:

Max. profit= Max. Y = %P,.X,
Subject to the constraints:

1) Land= £ % AX, <4
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The non-negativity constraints were X; > o

Where

Y = Profit (NetRevenue, inRs.)

P, = Profit (Net Revenue) per acre from crop/activity 'i' (in Rs.)
X, = Areaunder crop 'i' (in acres)

AX, = Areaunder crop 'I'in the jth quarter (in acres).

WX, = Water used for crop 'i' in the jth quarter (in inches/acre),

LX; = Human Labour used for crop 'i' in the jth quarter (in hours).
BX; = Bullock Labour used for crop 'i' in the jth quarter (in hours).
KX = Working Capital allocated to crop 'I' in the jth quarter (in Rs.)
A = Total availability of Land (in acres)

W = Total availability of Irrigation Water (in inches/acre)

L = Total availability of Human Labour (in hours)

B = Total availability of Bullock Labour (in hours)

K = Total availability of Working Capital (in Rs.)

i = Denoting crops, which vary from 1,2,3, ... n ( 12 Major Crops)
j = Denoting months ofthe year, which vary from 1,2,3 ... 12.

EXPLANATION OF THE MODEL
Objective Function: The objective function of the model was to maximize the profit'Y" (
Net Revenue ) of the sample farms, subject to the technical constraints of the production
function and the level of resource availability.
Selected Activities: The cultivation of a crop was termed as an activity. For the purpose of
this LP model, the following crops from irrigated areas were considered as “activities”:

1. Wheat 2. Barley

3.Maize 4. Sugarcane

5.Rice 6.Rabi Pulses
7.Kharif Pulses 8.Rabi vegetables.
9.Kharif vegetables 10. Rabi fodder

11. Kharif fodder 12. Other Rabi crops

13. Other Kharif crops.

Technical Constraints:

The Technical Constraints were divided into two categories, namely:

a) Fixed Resource Constraints (including land, canal water; family labour and
bullock labour).

b) Special Constraints that restricted the range of feasible cropping patterns.

Due to the seasonal nature of crop production, the total amount of various resources and
their availability during different stages of production was important. For this purpose, the
amount of land, canal water, family labour hours, and bullock hours were expressed each as
12 monthly constraints. The analysis of various individual constraints was as follows:

(© 2012 CURJ, CUSIT




Linear Programming Models

a)Fixed Resource Constraints: The main fixed resources were discussed below:

i). Land Constraint: The acreage available for growing crops was determined by the farm
size. A 7.5-acre farm was taken as the representative sample size, corresponding to the
average size of the farms emerging from the field survey. The land constraint was expressed
as 12 monthly constraints.

ii) Family labour Hours Constraint: Again, based on the field study survey, the average
family labour hours available on a 7.5 acre farm were taken as 250 man hours per month.
The family labour constraint was expressed as 12 monthly constraint.

iii) Bullock Hours Constraint: The field survey showed that on average, one pair of
bullocks was kept on a 7.5 acre farm. It was assumed that the bullocks could actively work
for 25 days in a month and 8 hours per day, which gave 200 bullock hours per monthona 7.5
acre farm. The bullock hours constraint was also expressed as 12 monthly constraint.

iv) Canal Water Constraint: Without a tube well and other sources of water availability
was limited by the canal water, which was supplied by the government, and this amount
varied with the size of the farm. The data on the monthly acre inches of canal water
available at farm level were derived from the field survey and were enumerated along with
other fixed resources, available to 7.5 acre farm in following table 1.

Table 1. The fixed Resources Availabletoa 7.5 acre Farm

Fixed Resources
Month Land (acres) Family Labour Blzlilgcﬁulﬁglc)ﬁur Canal water
(in man hours) h (acre Inches)
ours
April 7.5 11.85 200 312
May 7.5 17.12 200 312
June 7.5 19.93 200 312
July 7.5 20.00 200 312
August 7.5 20.14 200 312
September 7.5 18.50 200 312
October 7.5 17.10 200 312
November 7.5 12.76 200 312
December 7.5 12.94 200 312
January 7.5 04.99 200 312
February 7.5 09.76 200 312
March 7.5 09.15 200 312

Source: Field Survey

b) Special Constraints:There were some other constraints in addition to the above
mentioned fixed resource constraint, which restricted the feasibility of cropping activity
of the representative farm acreage (7.5 acres). These constraints included minimum
acreage of fodder for bullocks and acreage of wheat/maize for domestic consumption. The
working capital constraint also limited the crop production. This was assumed equal to the
total savings of the farm households.

SOLUTION OF THE LP PROBLEM
For the solution of this LP problem the simple method has been used. The computations
have been carried out by the computer. It is assumed that the availability of working capital
is Rs. 3,000 per year with additional tubewell water to the extent of 25 percent of the total
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irrigation water. The activity wise results of the model by tenurial status are presented in the
following table 2, in addition, the cropping pattern, the total cropped area, cropping
intensity and net revenue are also indicated in the table2 below:

Table2. Activity levels of the basic model

. Tenurial status

Description Owner | Owner-cum-tenant | Tenant
i) Crops:
a) Rabi Crops:
Wheat 1:45 1.40 1.55
Barley 1.25 1.15 --
Pulses 0.95 0.80 0.25
Vegetable 115 0.95 1.85
Fodder 0.35 0.65 1.10
Other crops 0.20 0.25 0.35
Subtotal (a) 5.35 5.20 5.15
b) Kharif Crops:
Maize 1.30 1.35 1.40
Sugarcane. 1.10 1.00 0.90
Rice 0.85 0.85 0.70
Pulses 0.55 0.40 --
Vegetable 0.95 1.00 0.90
Fodder 0.25 0.30 0.50
Other crops 0.15 0.20 0.55
Subtotal (b) 5.15 5.10 4.95
(ii) Total Cropped 10.50 10.30 10.10

Area (A+B)
(iii) Cropping Intensity 140.00% 137.33% 134.67%

(iv) Shadow Prices of Resources (Rs.)

a) Water (Rs.)
Water (February) 90.75 89.85 88.00
Water (April) 270.20 265.50 262.50
Water (July) 75.25 75.00 70.25
Water (November) 185.16 180.25 175.50
b) Working Capital (Rs.) 2.31 2.52 2.95
Net Revenue (Profit):
Annual Total (Rs.) 8541.77 7856.16 7309.1.3
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ANALYSIS OF THE LP PROBLEM
According to the results of the model, the profit maximizing owners, owner-cum-tenants
and the tenants should grow 10.50, 10.30 and 10.10 acres of land respectively. For reaching
the optimal allocation of land and water, the “shadow prices' of the working capital and the
water constraints have indicated very high values.
It is observed that the cropping intensities obtained from the basic solution of LP model
have been 140.00%, 137.33% and 134.67% on the farms operated by owners, owner-cum-
tenants and tenants respectively. The different types of farms are in conformity with the
differences in the allocation of fixed resources among crops.
The high shadow prices of water in a particular month of a year indicates its shortage in that
which is confirmed by the results of LP model, indicating a significant shortage of water in
the month of April followed by the month of November. The shadow prices of water in the
months of April and November have been' estimated at Rs. 270.20 and Rs. 185.16
respectively in the optimum farm plan of the owner farmers, this implies that the supply of
an additional acre inch of water has increased the net revenue by Rs. 270.20 and Rs. 185.16
respectively. Similarly the net revenue of the 'owner-cum-tenants and tenants can be
enhanced if the supply of an additional acre inch of water is increased. It can be concluded
from the above analysis that water supply in the month of April and November has
remained an effective constraint on the economic efficiency of the farms.
The shadow prices of the working capital have .been estimated at Rs. .2.31,Rs. 2.52 and Rs.
2.95 on farms of owners, owner-cum-tents and tenants respectively, showing that there has
been the shortage of capital on these farms. This equally implies that an increase of one
rupee' in the working capital would rise the net revenue of the farmers equal to their
respective shadow prices. The lack of working capital thus establishes the fact that there is
an intense need for expanding credit facilities in the project area.
The basic solution of the LP model indicates the optimum annual net revenues of the owner
farmers, owner-cum-tenants and the tenant's worth of Rs. 8541.77, Rs. 7856.16 and Rs.
7309.13 respectively. Obviously differences in the net revenues or economic efficiencies of
the farms could relatively be attributed to operational holdings.

SENSITIVITY ANALYSIS OF THE MODEL
The analysis of parametric change and their effect on linear programming solutions is
referred to as “sensitivity” or “post-optimality” analysis. In other words, it is the study of
parametric changes and the relative sensitivity of the basic solution to these changes. The
most obvious means for analyzing these changes is to record the changes in the original
problem formulation, solve again via old. The difference between these two solutions
would indicate the effects of parametric changes and their sensitivities.
The results of the basic model indicate that the farmer of a 7.5 acre of farm holding has been
unable, at prevailing water supply and capital restriction imposed, to generate the internal
surpluses that are required to move systematically towards a higher level oftechnology, and
in turn to enhance economic efficiency of the farm. In the, following part of the section, two
parameters in the model have been changed to provide a better picture of the interaction
between credit, water (technological change) and the growth of output on sample farms in
the irrigated area of Khyber Pakhtunkhwa.pk

(© 2012 CURJ, CUSIT

Jehanzeb et al.

irrigation water. The activity wise results of the model by tenurial status are presented in the
following table 2, in addition, the cropping pattern, the total cropped area, cropping
intensity and net revenue are also indicated in the table2 below:

In this exercise, credit and water are scaled upward in increments of 20 per cent and 25 per
cent of the available working capital and water respectively. The consequences of such
positive changes in the inputs are presented in the table 3 as follows:

Table 3. Optimal cropped area, cropping intensity and net revenue forarang of ~ creditand
water availability

.. Total cropped area . . Shadow price

Description (acre) Cropping intensity % of credit (Rs.) Net revenue
1. Owner
i) A 10.50 140.00 1.90 8541.77
i) B 10.95 146.00 1.65 9370.15
iii) C 11.15 156.67 1.65 9804.50
2. Owner-cum- Tenants
i) A 10.30 137.33 1.99 7856.16
i) B 10.80 144.00 1.65 8241.75
iii) C 11.14 148.53 1.65 8673.15
3. Tenants
i) A 10.10 134.67 2.01 7309.13
i) B 10.35 138. 1.65 7727.16
iii) C 11.02 146.93 1.65 8205.26

A= Canal + purchased tube well water with initial working capital of Rs. 3,000/-
S(creditRs.15000+25% water

B=Increase of credit by 20% + the same amount of 25% water

C=Increase of credit by 20% + 50% water

The results reveal that the net revenue of the owner farmers has increased from, Rs 8541 .77
to Rs. 9370. 15, when the credit is increased by a rate of 20% of the initial working capital,
holding water supply constant. It enhanced to Rs. 9840.50 when water is increased by 25%.
The impact of upward shifts in the amounts of credit and water supply can be judged in the
same direction on the farms operated by owner-cum-tcnants and tenants. The sensitivity of
arise in the quantities of credit and water supply with respect to corresponding increase in
the net revenue (economic efficiency) has been remarkable, increasing net revenues by
14.78%, 12.26% and 10. 40% on the farms managed by owners, tenants and owner-cum-
tenants farms, respectively.

The sensitivity of results indicates that for the addition of credit and irrigated water to the
initial working capital and available water, the farmers would still be willing to pay more
than the prevailing interest rate and tubewell water charges.

Itis evident from the data presented in table 3 that the total cropped area has increased with a
corresponding rise in the amounts of credit and irrigation water on all types of the farms.
The proportions of increase on the farms operated by the tenants, owner-cum-tenants and
the owners have been 9.11%, 8.16% and 6.19% respectively. The results further indicate
that the availability of working capital (credit) and irrigation water has been relatively more
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sensitive for tenants than for the owners, which reflects that credits have enabled the
farmers in general and the tenant operators in particular in purchasing the inputs and in
increasing their total cropped area.

The results of the LP model after relaxing the credit and water constraints have shown that
the cropping intensities have also significantly increased on all types of the farms.

The data given in Table 3 reveals that relaxing of more water constraints further increases
the acreage of the farm crops. Furthermore, the increase in net revenue and rise in the
shadow price of credit can contribute towards more credit utilization efficiency.

CONCLUSION
The above exercises undertaken describe the conditions of the sample farmers, under a
variety of assumptions of the availability of Land, Family Labour, Bullock Labour, Capital
(Credit) and Water. The results of LP Model suggested that the profit maximizing farmers
cultivated not less than 10 acres. The cropping intensities declined due to different tenures
from owner farmers to owner-cum-tenants and tenant farmers, which indicate uneven
distribution of land holdings and lack of capital in case of tenant farmers. The higher
shadow prices of working capital on farms operated by tenants, owner-cum-tenants and
owners, clearly indicted the differences of lack of capital on the respective farms. The
tenants were at the worst position in this regard.
The Sensitivity Analysis determined that positive changes in credit (availability of capital)
and irrigation water might significantly increase the profit (Net Revenue) of the farmers.
These results imply that all the sample farmers are utilizing their resources less efficiently
than the optimum level of utilization. This migh be attributed to the inappropriate agrarian
structure.
The possibilities of a trade-off between land and borrowed capital as well as land and water
availability, access to credit and tubewell water are clearly substantial for improving the
economic efficiency of farms.
The LP model and sensitivity analysis showed that a very small increase in the working
capital resulted in a very remarkable rise in the net revenue of the farms. The results of this
study suggested that availability of credit would enhance the economic efficiency of the
farms. There was a substantial need for an in-depth review of the existing institutional
credit structure and major overhaul of credit disbursement procedures for further boosting
the farm efficiency.

REFERENCES
Adam, D.W. & Coward, E.W. (1972). Small farmers Development Strategies. A Seminar
Report. Agricultural Development Council, A/D/C, Inc.

Aggarwal ,G D. (1958). Output-Input Relations in Indian Agriculture. Indian Journal of
agriculture Economics.

Ali, F., Parikh, A. & Shah , M k. (1994). Measurement of Economic Efficiency Using the
Behavioral and Stokes Frontier Approach. Applied Economics, 26, 181-188.

(© 2012 CURJ, CUSIT

Jehanzeb et al.

Ali, M. M. & Igbal, M. (1984). Unachieved Productivity Potential: Some Results of Yield
Constraints research in Pakistan. Paper Presented in National Seminar on
Optimizing Crop Production Trough Management of Soil Resources NDFC and
PAD & Sc, Social Sciences Division, PARC, Lahore.

Bard ham, P. K. (1973). Size, Productivity and Returns to Scale. An Analysis Of Farm Level
Data in Indian Agriculture. Journal of Political Economy, 81, 1370-1386

Basher, M. & Himayat, U. (1964). Analysis of Relative technical Efficiency of Wheat
Growers in the Rain fed Farming system of Lakki Marwat. Report of TIPAN
Special Project NWFP Agricultural University, Peshawar.

Battese, G. E., T.J. Coelli & Colbi, T. C. (1989). Estimation of Frontier Production function
Functions and the Efficiencies of Indian farms Using Panel Data from ICRISTA'S
village Level Studies. Journal of Quantitative Economics, 5, 327-48.

Belbase, K. & Grabowski, R. (1985). Technical Efficiency in Nepal Agriculture. Journal of
Development Areas, 19, 515-26.

Chattopadyaya, C. H. & Rudra, A. (1987). A locative Efficiency of Indian Farms Some
Methodological Doubts. Economic and Political Weekly, V1, (26)

Chennareddy, V. (1967). Production Efficiency in South Indian Agriculture. Journal of
farm Economics.

David. Pearce (1987). The Dictionary Modern Economics. London: Macmillan.

Falcon, W. P. & Gotsch, G. H. (1967). Relative Price response, economic Efficiency
Technological change: a study of Punjab Agriculture. The centre for International
Affairs, Harvard University.

Bhagwati, J N. and S Chakravarti (1969) “Contributions to Indian Economic Analysis A
Survey” American Economic Review, (supplement).September.

Bradford, L. A. & Johnson, G. L. (1963). Farm Management Analysis. New York: John
Wiley and Sons.

Brelle, D. et al. (1968). Increasing Wheat Productivity in the Context of Pakistan Irrigated
Cropping System: A View from Farmers Field PARC/CIMMYT Research Report
Agricultural Economic Research Unit. Faisalabad.

Chattopadya, C. H. & Rudra, A. (1977). A locative Efficiency of Indian Farms: Some
Methodological Doubts. Economic and Political Weekly, VI, (26).

Farrell, M. J. & Field M. H. (1962). Estimating Efficient Production Under increasing
Returns to scale. Journal of royal stat. Society, Series A-25,252-67.

(© 2012 CURJ, CUSIT




Linear Programming Models

Heady, E.O. & Dillon, J. L. (1964). Agricultural Production Functions. Lowa state
University Press, Ames, Lowa.

Himayat ullah et al. (1994). Measurement of Relative Technical Efficiency in Agriculture's
Case Study of the Peshawar Valley. Journal Economics 11,49-50

Hopper, D.W. (1965), Allocation Efficiency in Traditional agriculture. Journal of farm
economics 47(3),611-24.

Khan, M. A., Khan, M. J. & Sarwar, M. (1986). Socio-Economic Impact of tractorization in
Pakistan. Punjab Economic Research Institute, Lahore. Pakistan, No 226.

Khan, M. H. (1977). Land Productivity, Farm Size and returns to scale in Pakistan
Agriculture. World Development 5(1),317-332

Khan, M. J. (1974). Economics of Farm mechanization and water development Policies in
Pakistan: A Case Study. (Ph.D dissertation, Colorado State University, Fort
Collins, Colorado)

Kopp, R. Z. (1981). The Measurement of Productive Efficiency: Reconsideration.
Quarterly Journal of Economics, 477-503.

Kuznets, S. (1961). Economic Goethe and the contribution of Agriculture: Notes on
Management. International Journal of Agra ran Affairs.

Lau, L. J. & Yotopoulos, P. A. (1971). A Test for Relative Efficiency and Application to
Indian Agriculture. American Economic Review, 61, 94-109.

Lin, W., Dean, G. W. & More, C. V. (1974). An Empirical Test of Utility Versus Profit
Maximization in agricultural Production. American Journal of Agricultural
Economics, 56(3),497-508.

Massell, B. F. (1967). Farm Management in Pea sent Agriculture on Empirical Study. Food
Research Institute Studies 7,205-15.

Mass ell, B. F. & Johnson, R. W. M (1968). Economics of small Holder Farming in
Rhodesia: A Cross-Section Analysis of area. Food Research Institute Studies 8, 1-
74.

Mellor, J. W. (1963). The Use and Productivity of Farm Family Lab our in Early Stages of
Agricultural Development. Journal of Farm Economics.

Mijindadai, N. B, & Norman, D. W. (1984). Efficiency Differentials in Traditional
Agriculture of Northern Nigeria. Agriculture Systems, 14,213-28.

(© 2012 CURJ, CUSIT

Jehanzeb et al.

Nowsherwani, V. F. (2005). A locative Efficiency in Traditional Indian Agriculture:
Comment. Journal of Farm Economics, 49,218-21.

Pakistan Agricultural Research Council. (1984). On-Farm Yield Constraints Research
Pakistan, Constraints to High Yield of Yield of Rice in Punjab, 1981-82.
Islamabad: Social Sciences Division.

Ram, R. (1980) “Role of Education in production : A slightly New Approach.” The
Quarterly Journal Of Economics, September, Vol.XIV, No 2.

Roa, C. H. (1965). Agricultural Production Functions, Costs and Returns in India. Bombay:
Asia Publishing House.

Sahota, G. S. (1968). Efficiency in Resource Allocation in Indian Agriculture. American
Journal of Agricultural Economics, 50(2), 584-605.

Saini, G. R. (1969). Holding Size Productivity and some Related Aspects of Indian
Agriculture. Economic and Political Weekly, VI (26), A-79-A-85.

Saiani, G. R. (1971). Holding Size, Productivity and some Related Aspects of Indian
Agricultural. Economic and Political Weekly, Review of Agriculture.

Salam, A. (1978). Factors inputs use and farm Productivity on Different Farm Categories in
the Punjab. The Pakistan Development review, xvii (3).

Scitz, W. D. (1970). The Measurement of efficiency Relative to a Frontier Production
Function. American journal Of Agricultural Economics, 52, 501-11.

Sharif, M. (1983). The Effect of Risk on the Choice of optimal Cropping Pattern by farmers,
in Faisalabad District,” Pakistan Unpublished Master Discreation, University Of
New England.

Jehanzeb: Professor of Economics, City University of Science & Information
Technology, Peshawar. Ph.D in Economics from University of Peshawar. More than
28 years teaching and research experience in Public Universities as Lecturer, Assistant
Professor, Associate Professor , Staft Economist and Research Specialist; more than
21 research papers and 10 research publications; worked in various research projects
for World Bank, IFPRI and UNICEF; supervised seven M.Phil and two Ph.D research
scholars, two M.Phil and one Ph.D supervision in progress.

e-mail : zeb_1950@yahoo.com

Peshawar. Ph.D in Economics from University of Peshawar. During 23 years teaching
[ experience, taught various subjects of Economics as Lecturer in Islamia College
X University, Peshawar, as Assistant Professor in Peshawar University and as Professor of
| . L Economics in Kardan University, Kabul, Afghanistan. More than 19 Research Papers.
Area of interest: Social Sciences, International Economics, and Development Economics.
e-mail: zilakat@upesh.edu.pk

ﬂ Zilakat Khan Malik: Associate Professor in the Department of Economics, University of

(© 2012 CURJ, CUSIT




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

