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Efficiency Analysis of Wheat Farmers of District Layyah of Pakistan

ABSTRACT

Like many other developing countries, Pakistan Ibasr agricultural productivity. It is due to

the reason that the farming community is almogerthte and, has traditional and conservative
farming practices. Adoption and diffusion of neweltteology at farm level is hindered due to
these factors. This study aimed at estimating;rteel, allocative and economic efficiency. The
determinants of inefficiency for the wheat farmdistrict Layyah were also quantified. Data of
120 farmers for the crop year 2010-11 were usedHheranalysis purpose. A non-parametric
approach, Data Envelopment Analysis (DEA) was ugedind out the efficiency scores.
Separate regression was used for these inefficisoases for socio-economic and farm specific
variables by using a Tobit regression model. Tiseillte showed that mean technical, allocative
and economic efficiency of farms in the sample awea 84, 81 and 68 percent, respectively.
Results of Tobit regression models showed that anpayears of schooling, access to credit,
number of contacts with extension agents, and riistaf farm from main road were negative
and significantly affecting technical inefficienoy wheat farms. The farm size variable sign was
negative and had significant impact on the alleeatnefficiency. The coefficient of access to
credit dummy variable was positive and had sigaificimpact on allocative inefficiency. The
coefficient of distance from main road was negaawel significant which implied that as the
distance of farm from main road increased the esondnefficiency will decreases. Quantified
results urged the need of improvement in the aggresion services, timely and proper
availability of inputs, and establishment of lotmalel markets at lower administrative units (like,
town or union council) for the improvement of exigtfarming system.
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1. Introduction

Like other developing countries agriculture in RBédn is a dominant driving force for country’s
growth. Agriculture contributes about 21 % in the GDP ofkiB&@an and provides
directly/indirectly sustenance to 43.5 percent @firdy’s population residing in the rural areas.
The raw material of different industrial sector asrfrom this sector and it is also market of

manufacturing foodstuffs.
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Wheat is the leading food grain of Pakistan occogyhe largest area under single crop. Wheat
contributes 10 percent to the value added in aljui@iand 2.1 percent to GDP. Area under
wheat has decreased to 9180 thousand hectares1#1Z0from last year's area of 9199
thousand hectares which shows a decrease of Oc2npefThe production of wheat stood at
25.478 million tons during 2014-15, showing a daseeof 1.9 percent over the last year’s
production of 25.979 million tons [1].

Agricultural productivity is low in developing cotrres like Pakistan. This slow agricultural
growth is unable to cope with the fast and pemstitancreasing population in these countries.
The impact of this low growth is result in undernshhment and recurring famines [2]. The ILO
[3] study stated that food consumption inequalitiesl increase overtime in the food deficit
countries as well as countries having high agngaltproductivity. This result in food insecurity
and malnutrition in the countries experiencing slgrewth in per capita food production and
perverted income distribution [2]. These countgas get rid of from this havoc by enhancing
food production and providing better access to fomasumption for the poor masses [4].

Despite serious efforts made by the wheat breededgveloping new high yielding varieties
during the past three decades, wheat productidtakistan remained short of demand and thus
import has been the only alternative to fill thgpgahe present wheat requirement of the country
is more than 20 million tons. It has been estimated by the year 2020 wheat import would rise
up to 15 million tons costing 2 billion US dollajS]. The situation could worsen further if
Pakistan fails to achieve a higher level of grovdte in wheat production and sustain it. Under
the present wheat production system and produgtsdenario the realization of this objective
appears to be highly unlikely [6, 7].

The findings of the World Food Council indicateatthe rate of food utilization is higher than
that of it production which result declining availlity of food on per capita basis in each year
[8]. Pakistan imported food over greater periodt®existence to fulfill the minimum food need
of the country. At present food deficit is of 10-pBrcent of the wheat requirement. In some
years wheat import went over two million tons. Tiwhaeat production for the year 2022 is
projected at 23.71 million tons and wheat requinetmeg 28.92 million tons, representing a
deficit of 5.2 million tons [9]. The ever increagimate of human population is squeezing

availability of land and water on per capita ba$ise rapidly deteriorating state of ground water

[2]
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and land quality are also factors of food insegurithe further expansion of land and water
resources are impossible due to significant comsg§10].

Ahmad [11] studied that the declining efficiencytie major cropping zones of cotton, rice and
mixed cropping zone (which account about 70 peraénthe crop wealth of Pakistan), are
happening because of land degradation. the landadation occur due to nutrient exhaustive
cropping patterns, frequently increasing salinitg avater logging, the use of salty underground
water and insect and diseases. The agronomic, glbgsial, socio-economic, political
instability and poor resource management are dleofdctors of low yield in Pakistan. Poor
management, particularly in term of input use isenconspicuous of all factors. That is why
irrigated wheat per hectare varies from 0.5 toh.fotons, in Pakistan [12].

The above conversation stated that the source difi@abl wheat can be bring by the way of
enhancing the wheat productivity. The planned stwdys designed to achieve the higher
productivity by improving the efficiency of the wdtefarmers in the study area. The study
estimated the technical, allocative and econonficieficy of the sampled wheat farmers. The
impact of socio-economic and farm specific fact@a#ecting inefficiencies were also
investigated.

The remainder of the paper is organized as: daltaction technique, variables used in the
analysis and model employed are discussed in se2tiResults of the study and discussions are
presented in part 3, while section 4 show conctusaiod policy implications.

2. Resear ch M ethodology

2.1 Data Collection Procedure

The planned study was conducted in district LaygaiPunjab Pakistanit is located in the
Southern part of the province. Layyah City is th&rett headquarter of Layyah District. It has
hot climate, most of the area is desert. It liesvieen 30—45 to 31-24 degree north latitudes and
70-44 to 71-50 degree east longitudes. The aresisterof a semi-rectangular block of sandy
land between the Indus River and the Chenab Riv8indh Sagar Doab. The total area covered
by the district is 6,291 kfwith a width from east to west of 88 km and a tenfjom north to
south of 72 km.

One representative Tehsil was selected for studygse. In order to collect dasamplerandom
sampling technique was used. Six villages werendkam the selected Tehsil. All randomly
selected villages were situated at different digtgnand directions from the market. A well
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designed and pretested questionnaire was draftgéttoelevant information regarding various
farm specific variables. Twenty five farmers werdested from each village represented by
small, medium and large farmers in proportion teirttmumber in the village. A sample of 120
farmers was taken as total. Data was collectethcrop year 2010-11.

2.2 Empirical Models

Efficiency is an important economic concept andssd to measure the economic performance
of a production unit. Frontier production functiathat it gives the maximum output from a
given level of inputs, given the current state efhinology in an industry. Farrell [13] referred
frontier as the best practice frontier. The beatpce frontier is used as a standard against which
the efficiency of a firm is measured. The purpos&antier production function approach is to
estimate a frontier rather than an average prooiudtinction. Since Farrell’'s original work in
1957, frontier methodology has been extensively usepplied production analysis.

2.2.1 Estimation of Technical Efficiency

Technical efficiency scores obtained from constatirns to scale DEA model is called total
technical efficiency and from variable returns ¢ale DEA model as pure technical efficiency.
2.2.2Variable Returnsto Scale DEA Mode

Coelli, [14] suggests that constant returns toes€dEA model is only appropriated when all
firms are operating at optimal scale but it is possible in agriculture due to many constrains.
The use of constant return to scale DEA model wdiefirms are not operating at optimal scale
results in measures of technical efficiencies #matconfounded by scale efficiencies. In order to
avoid this problem, Bankers, [15] modified constegturns to scale DEA model to variable
returns to scale model by adding convexity constsaiThe use of variable returns to scale DEA
model allows the calculation of technical efficigricee from the effects of scale efficiencies.
The envelopment form of the input-oriented variaigteirns to scale DEA model is specified as

follows:
Min g, 9,
subject to
-yi+¥X>0
Oxi - XA>0
N2 =1

A>0

[4]



123  Where:

124 Y represent output matrix for N farms.

125 0 represents the total technical efficiency"dfarm.

126 A represents Nx1 constants.

127 X represent input matrix for N farms.

128 yi represents the total farm income of tfidarm in Rs.

129 Xi represents the input vector af, Xz, ...... X7i inputs of i farm.

130 X1i represents the total cropped area in acres oiff' thaem.

131 X, represents the total quantity of seed in kg usethe i" farm.

132 Xsi shows the total number of tractor hours used fbrfamm operations including
133 ploughing, planking, ridging, hoeing, fertilizingpraying, land leveling etc. on th i
134 farm.

135 X4 represents NPK nutrients (kg) used on thiaim. It was observed that few farmers in
136 the sample area also used farmyard manure. hesefore, more plausible to determine
137 the quantity of NPK present in farmyard manure. seheutrients were calculated on the
138 basis of chemical composition given by Brady [16].

139 Xsi indicates the labour input consisting of familydadrred labour and was calculated as
140 the total number of man-days required to performous farming operations on th8 i
141 farm.

142 Xei represents the active ingredients used ontfrin.

143 X7irepresents the irrigation hours f8rfarm

144  2.2.3 Estimation of Economic Efficiency

145 Economic efficiency is estimated by dividing minimucost by observed cost. Cost
146  minimization DEA model is used for the estimatioh @st minimizing vector of input
147 quantities.

148 Cost minimization DEA model is specified as follows

149 Min,=wi xi=
150
151 subject to

152 Vi +¥.> 0

[5]
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Xi—XA>0

Na=1
A>0
Where:
w; is vector of input price wwoi,......... Wi of the I" farm.

X is the cost minimizing vector of input quantitfes the {" firm.
N refers to total number of farms in the sample.
W, represents land rent dt farm in Rs.
W, represent total cost of seed used on'ftfarim in Rs.
WS represents total amount paid for the use of plagthe ' farm in Rs.
W, represents total cost of NPK used on th&aim in Rs.
Ws; represents total cost of labour used on fhiaim in Rs.
Wi represents total cost of pesticides/weedicide osettie {' farm in Rs.
W5 represents total cost of irrigation water usedheni" farm in Rs.
Economic Efficean= minimum cost/observed cost

EE = wi X / wi xi
2.24 Estimation of Allocative Efficiency
Allocative efficiency is the ratio of economic eiffency to technical efficiency and can be
calculated residually as:

Allocative Efficiency = Economic Efficiency / Teclwal Efficiency

AE =EE/ TE

Technical, allocative and economic efficiency sedrethis study was estimated by using the

computer softwar®EAP 2.1 as described in Coelli [17].
2.2.5 Tobit Regression Model

In order to estimate the sources of technical,cative and economic inefficiency of farms,
various socio economic and farm specific variabVese regressed on inefficiency estimates of
farms using Tobit regression model.

According to Bukhsh [18], a range of factors likeéstuhctiveness of farms, management,
physical, institutional and environmental aspeatsild be the cause of inefficiencies in the
production process of the farmers. These factorsctlly or indirectly affect the quality of
management of farm’s operators. Bravo-Ureta antiddia [19] indicate that it is not possible to

[6]



184 come up with complete list of all the factors affieg the farm specific efficiency but only the
185 most important socio-economic and demographic kbegathat are expected to affect the farm
186 specific efficiency are considered.

187 Socio-economic and farm specific variables inclustethis study were: years of schooling of the
188 household head, age of farm’s operator, contadt aitension agents, farm to market distance,
189 access to credit and tenancy status of the farpesador.

190 In order to examine the impact of relevant sociorernic and farm specific variables on
191 inefficiency estimates Tobit regression model [@Djhe following form was estimated:

192 E=E | = Bo+fili + B2 +[Za + i + BoZs + BoZei + 3701 + PoZait foZoi+ U

193 If £>0

194 E=0 IfE< O

195  Where;

196 i refers to the'f farm in the sample.

197 Ei is an inefficiency measure representing technaibocative and economic inefficiency
198 of the i farm.

199 E * is the latent variable.

200 Z,i represents the farm size of tHefarmer in acres.

201 Z,i represents the education of tfidarm’s operator in years.

202 Zsi represents the experience of thiéarmer in years.

203 Z4i represents the extension visits by extension werethe ' farm from main market
204 in kilometers.

205 Zsi is a dummy variable having value equal to onaiifrfer has access to credit otherwise
206 zero.

207 Zgi is the house hold size of tHefarms

208 Zi is the distance from the main road of tfiéarms

209 Zgi is a dummy variable having value equal to oneriter operator otherwise zero.

210 Zgi is a dummy variable having value equal to onevifier cum renter otherwise zero.
211 Zy0i IS a dummy variable having value equal to oneiddie reach otherwise zero.

212 Z11iis a dummy variable having value equal to onailfreach otherwise zero.

213 R* are unknown parameters to be estimated.

214 L is the error term.

[7]
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3. Result and Discussion

3.1 Descriptive Analysis

The results of the findings revealed that smalmiers used 51.44 kg seed per acre, while
medium farmers used 51.21 kg and large farmers 68e2P kg seed per acréhe average
tractor hours used were 2.67, 2.66 and 2.60 follsmadium and large farmers. The average
total NPK use per acre by small, medium and laegmérs were found to be 89.92, 91.47 and
94.99 kg, respectively. The average labors per hgremall, medium and large farmers were
found to be 16.39, 18.28 and 19.45 days. Averaggation hours applied per acre by small
farmers are found to be 19.55, while for medium &rde wheat farmers’ average irrigation
hours applied are found to be 17.98 and 17.44entisely.

Seed cost per acre was higher for small farmerstwivere Rs. 2,626 while for medium and
large farmers costs per acre were Rs. 2481 an@622, respectively. The average ploughing
cost (tractor cost) were found to be 1826, 1917 E8@# rupees per acre for small, medium and
large farmers. The average total fertilizer costsimall, medium and large farmers were found to
be Rs. 4376, Rs. 4598 and Rs. 4778y. The averdge st for small, medium and large
farmers were found to be Rs. 2463, Rs. 2688 an@®&&/, respectively. Average irrigation cost
per acre for small farmers was found to be Rs. 2808 for medium and large farmers average
irrigation cost are found to be Rs. 2640 and R5623

3.2 Econometric Analysis

This section presents the discussion on resultiradd through DEA and Tobit regression models.
The section is divided into three sections. Fiestion exhibits the efficiency estimates of the gkm
farms. The second section elaborates the relatjpristtween efficiency estimates and farm size.
Last section describes the sources of inefficiencie

3.2.1 Efficiency Estimates

The mean technical efficiency of the sampled fanmthe study area were 0.85, with a low of
0.38 and a high of 1. The findings of the studyi¢éated that if the farmers under study operate at
full efficiency level they could lessen, their inputilization, on an average by 16 % and still
produce the same level of output. The result of DE¥ealed that the mean allocative efficiency
was 0.81 with a highest of 1 and a minimum of OT%e joint effect of allocative and technical
efficiency indicated that the average economicefficy was 0.68 and fluctuating from 0.052 to
1. There was occurrence of considerable allocathe economic inefficiency the sample farms
for wheat in the study area. The results of th&stdemonstrated the sample farmers could

[8]



247
248
249
250
251
252
253

254
255

256

257
258

259
260

reduce their production cost by 32 % without redgcithe level of output and existing
technology, if they are operating at full efficigrievel.

The technical efficiency of majority of the ampberhs lies between 0.71 and 0.80 and between
0.91 and 1.0. Out of 120 sample farms, 40 percamg have technical efficiency greater than
0.90, 24 percent farms have technical efficiencywben 0.71-0.80, 20 percent farms have
technical efficiency between 0.81-0.90, 10 perdamhs have technical efficiency between 0.61-
0.70 and other 3 percent farms have technicalieffoy below 0.60 (See Table 1).

Table 1: Frequency Distribution of Total Technical Allocative and Economic Efficiency of

Wheat crop

Frequency TE AE EE

Ranges Freq % Freq. % Freq. %
0.01-0.10 0 0 1 0.83 1 0.83
0.11-0.20 0 0 0 0 0 0
0.21-0.30 0 0 1 0.83 3 2.5
0.31-0.40 2 1.67 0 0 2 1.67
0.41-0.50 0 0 2 1.67 8 6.67
0.51-0.60 3 2.5 4 3.33 20 16.67
0.61-0.70 12 10 13 10.83 33 27.5
0.71-0.80 29 24.17 24 20 26 21.67
0.81-0.90 25 20.8 51 42.5 18 15
0.91-100 49 40.8 24 20 9 7.5

Technical Efficiency of Wheat Farms
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Figure 1: Frequency Distribution of Technical Eiéiccy of Wheat Farms
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Allocative efficiency of the sampled farms was niawvithin the range of 0.71 and 1. About 43
% farms have allocative efficiency in the rang®&0-0.90 and 20 % farms of 0.71 to 0.80
Results of the findings revealed that 10.8 peré@mhs lies in allocative efficiency range 0.61-
0.70 and 6.5 percent farms have allocative effydrelow 0.60.

Allocative Efficiency of Wheat Farms
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Efficiency Ranges

Figure 2: Frequency Distribution of Allocative Efency of Wheat Farms

About 8 % farms have economic efficiency of 0.90-4nd majority of the farms lies within the
range of 0.61 to 0.7027.5 percent farms have economic efficiency betwe&1-0.70, 22
percent farms have economic efficiency between-0.80Q, 16 percent farms have economic
efficiency between 0.51-0.60. 15 percent farms reanomic efficiency between 0.81-0.90 and

11 percent farms have economic efficiency less thaf.

Economic Efficiency of Wheat Farms
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Figure 3: Frequency Distribution of Economic Efiocy of Wheat Farms

3.2 Relationship between Efficiency Estimates and Farm Size

To check the correlation between allocative, ecansmand total efficiency and farm size, these
efficiencies were estimated according to farm si4ee farmers were categorized as small (less than
12.5 acres), medium (12.5-25 acres) and large fa@mose than 12.5 acres) according to the basis of
their land holdings. The results of the study rés@ahat sampled large farmers were efficient
technically than their counterpart of small and medfarms. The small farmers were least efficient

tehcnically as compares to large and medium farnTdre similar results are reported by [2lt]is

[10]
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indicated from Table 4 that, on average, small faare the least scale efficient and large farms are

the most allocatively and economically efficienigiire 4).

3,
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Small Farms Medium Farms Large Farms

Farm Size

Figure 4: Total Technical, Allocative and Econoriiticiency with Respect to Farm Size

3.3 Sources of I nefficiencies

Socioeconomic and specific farm factors are prab#édblaffect the level of technical, allocative and
economic inefficiency of farmers. The present stothkes an effort to examine sources of technical,
allocative and economic inefficiency of wheat faraidistrict Layyah. In order to find sources of
technical, allocative and economic inefficiency alegression model was used. In Tobit model
technical, allocative and economic inefficiency irestes were separately regressed on socio-
economic and farm specific variables. The coeffitseof explanatory variables in Tobit regression
models are of particular interest in terms of ustherding the inefficiency differentials among the
farmers and for making policy options.

The coefficient of extension visits variable wagatgve and significaniThe farmers having frequent
contact with extension department were less inefiictechnically than their counterparts who have
less or no contact with extension agents. Sim#éaults are reported by Ali [22], Hassan [23] and
Yaseen [24]. This may be reason that farmers haairzgiability of extension services whenever is
required are able to get information about produrctiechnology, seed, cultural practices and
approved modern agricultural technology along wghuses.

The farm to main road distance variable was neghtiand significantly associated with the
technical inefficiency of farms. The farm to roadstdnce variable was used as a proxy for
convenience to easy access to transportation. Re$ulhe study suggests that the technical
inefficiency of sample farms would significantlyatease with the development of road and market

infrastructure. According to FAO [25], the utiliza of purchased inputs would have been higher in

[11]
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developing countries if the supply outlets were enavailable to the farming communities at a
walking distance. Ghura and Just [26] argue that price incentives are not adequate to enhance
supplies of agricultural commodities unless theseasures are supplemented with continued
investment in rural infrastructure (Table 2).

The access to credit dummy variable was introdaceatheck the impact of availability of credit/loan
on technical inefficiency of farmers. The paramegstimate of access to credit dummy variable
carries a negative sign. Results of the study irnttpdy farmersiaving easy availability of credit were
less inefficient technically than those farmers wiave not this facility. These results are in
accordance with the study of Bravo Ureanad Evenson [27], Ali and Flinn [28], Hassf2B],
Bozogolo and Ceyahan [29] and Idiong [30]. The ohsireason for this relationship may be that
availability of credit enables the farmer to pursdanputs more easily particularly during peak
seasons. Ali [22] studied that credit availabilityptivated the farmers to use high yielding varietie
to increase per acre yield.

The coefficient of renter dummy variable was pwesitand insignificant which implies that there was
no significant difference between the technicalfficency of renters and owner operators. The
coefficient of dummy variable owner cum renter wasitive and non-significant which implies that
there was no significant difference between théneal inefficiency of owner cum renters and
owner operators.

Table 2: Sources of Technical Inefficiency of Wheat Farmers

Variables Coefficient Std. Error Prob.

Constant 0.187 0.072 0.009
Farm Size -0.001 0.002 0.441
Education -0.004 0.004 0.364
Experience -0.003 0.002 0.096
Extension Visits -0.011 0.007 0.098
L oan (Dummy) -0.104 0.049 0.032
House Hold Size 0.011 0.007 0.097
Distance From Main Road -0.003 0.002 0.082
Renter 0.028 0.119 0.815
Owner cum Renter -0.009 0.096 0.923
Middle 0.023 0.037 0.541
Tail 0.110 0.044 0.013

The farm size variable had negative and signifidamgact on the allocatively inefficiency. This
result implies that farmers having large farm sieuld be less alllocatively inefficient. The

coefficient of access to credit dummy variable laagositive and significant impact on allocative
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inefficiency. The result of the study implies titae farmers having better access to credit were
allocatively more inefficient than the farmers hayiless access to credit. The possible reason for
this relationship may be that farmer may not ugelitfor the agricultural purposes.

The coefficients of renter dummy and owner cum eerdummy variables were negative and
insignificant which implies that there was no sfg@int difference between the allocative
inefficiency of renters; owner cum renters and owm@erators in the study area. The coefficient of
dummy for middle and tail farmer was positive andignificant which implies that there was no
impact of location of area on inefficiency of whéatmers.

Table 3. Sourcesof Allocative I nefficiency of Wheat Farmers

Variables Coefficient Std. Error Prob.

Constant 0.290 0.057 0.000
Farm Size -0.003 0.001 0.052
Education 0.001 0.003 0.832
Experience 0.002 0.001 0.122
Extension Visits -0.002 0.005 0.749
L oan (Dummy) 0.064 0.038 0.093
House Hold Size -0.010 0.005 0.066
Distance From Main Road -0.003 0.002 0.042
Renter 0.030 0.099 0.761
Owner cum Renter -0.104 0.077 0.175
Middle 0.018 0.030 0.553
Tail -0.036 0.036 0.313

The coefficient of the farm size was negative agdicantly affecting the economic inefficiency of
wheat farmers. As farm size increases, economitigiemcy will decrease. The coefficient of
distance from main road was negative and signifiednch implies that as the distance of farm
from main road increases the economic inefficiewdlydecreases. The coefficient for education
and experience were negative but insignificant Wwhiaplies that education and experience had
no impact on economic inefficiency of wheat samghauns. The dummy for credit access and
owner cum renter was negative and non-significamtivshows that there was no difference in
economic inefficiency due to credit access or osigx. House hold size coefficient was also
negative implies that there was no impact of hdusie size on the economic inefficiency of
wheat farmers (Table 4).

Table 4. Sources of Economic I nefficiency of Wheat Farmers

Variables Coefficient Std. Error Prob.
Constant 0.431 0.068 0.000
Farm Size -0.003 0.002 0.037

[13]
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Education -0.001 0.004 0.779
Experience 0.000 0.002 0.937
Extension Visits -0.008 0.006 0.223
L oan (Dummy) -0.014 0.045 0.763
House Hold Size -0.001 0.006 0.917
Distance From Main Road -0.005 0.002 0.006
Renter 0.042 0.117 0.721
Owner cum Renter -0.083 0.090 0.354
Middle 0.031 0.035 0.386
Tail 0.040 0.043 0.351

4. Conclusion and Suggestions
The most obvious implication from the findings betstudy is that there is a need of sound

policies to promote formal education of rural hdusds as a mean of enhancing efficiency over
the long period of time. This will enable farmeosrhake better technical decisions and helps
them in allocating the inputs efficiently and etfeely. Government should ensure the provision
of timely and better extension services. There ie@d to strengthen the extension department
and allocating more fund to extension serviceh@remote areas.

Farmers having better access to credit are moi@egft than those with poor access to credit. It
is therefore recommendéidat soft loan should be provided to the farmeisictvenable them to
cope with increasing production cost and efficiese of input resource¥he transaction cost of
credit should be reduced by the government supgpgmegrams, it has positive impact on farm
efficiency.

As the farms located closer to the market are feahin less inefficient than those located away
from the market. So, the development of market svatl infrastructure should be focused.
Supply outlets should be made closer to the farte.géounger farmers are technically less
inefficient than the older ones. Policies shoulddewised to attract and encourage younger
people in farming by providing them incentives. §hwould lead to enhance agricultural
productivity and efficiency by the injection of nellood in agriculture. Increasing scale of
operation is imperative to improve overall techhefficiency of the farms. So, cooperative and
corporate farming appears to be the most feasittierts in this regard.

References

[1] Government of Pakistan. 2014. Economic Survelakistan 2015-15. Finance Division,
Economic Advisor’'s Wing, Islamabad.

[14]



375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

[2]
[3]
[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Cornia, G. A. (1985) Farm Size, Land Yields ahd Agricultural Production Function:
An Analysis of Fifteen Countries. World Developmégit 513-534.

ILO (1977) Poverty and Landlessness in RurabAGeneva: ILO.

Ahmad M., S. K. Qureshi. Recent Evidence onnf&8ize and Land Productivity:
Implications for Public Policy. The Pakistan Deymitent Review 38: 4 Part Il (Winter
1999) pp. 1135-1153.

PARC (Pakistan Agricultural Research Councilp96) National Master Agricultural
Research Plan (1996-2005). Ministry of Food, Agitiere and Livestock, Islamabad.
Byerlee, D., and A. Siddig (1994) Has the Gredeavolution Been Sustained? The
Quantitative Impact of the Seed-Fertilizer Revaatiin Pakistan Revisited. World
Development 22:9, 1345-1361.

Rajarams, P. R. Hobbs, and P. W. Heisey. 18iew of Pakistan’s Wheat and Maize
Research Systems. Report Submitted to PARC by &dvdiplinary Team of CIMMYT
Scientists visited Pakistan.

Amjad, M.S., 2001. An Economic Analysis of Pumtivity Differentials of Irrigated
Wheat in Irrigation Subdivision ‘Bhagat’ of Rachab. Unpublished M.Sc. Thesis,
Department of Agricultural Economics, UniversityAdriculture, Faisalabad, Pakistan.
Hammad, Z., 1998. Past Trends and Future Potspd Wheat Production in Pakistan.
Unpublished M.Sc. Thesis, Department of AgriculluEeconomics, University of
Agriculture, Faisalabad

Khan, S. and W.R. Zaidi, 2001. Impact of Vasolnputs on Productivity of Potatoes.
Pakistan J. Agric. Econ., 41: 82-9.

Ahmad, M., 2001. Agricultural Productivity Grth Differential in Punjab, Pakistan: A
District Level Data. The Pakistan Development Reyi40: 1-25.

Hussain, I., F. Marikar and W. Jehangir. 20Bfoductivity and Performance of Irrigated
Wheat Farms across Canal Commands in the Loweslhdsin. IWMI Research Report
44, International Water Management Institute, CdlonSri Lanka.

Farrell, M. 1957. The Measurement of Produgti\Efficiency. Journal of the Royal
Statistics Society. Series A, 120:253-290.

Coelli, T., D.S.P. Rao and G.E. Battese. 1988. Introduction to Efficiency and
Productivity Analysis. Kluwer Academic PublisheBmston.

[15]



406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Banker, R. D., A. Charnes and W.W. Cooper. 498ome Models for Estimating
Technical and Scale Inefficiencies in Data EnveleptrAnalysis, Management Science,
30, 1078-1092.

Brady, N.C. 1990. The nature and propertiesafs. McMillan Publishing Company
New York, 10th edition. 498-501.

Coelli, T.J. 1996. A Guide to DEAP Version 2.1: At Envelopment Analysis (computer)
Program. CEPA Working Paper 96/08, Department adnBmetrics, University of New
England, Armidale

Bakhsh., K. 2007. An analysis of technieHiiciency and profitability of growing potato,
carrot, radish and bitter gourd: A case study &ifani Punjab. Unpublished Ph.D.
Dissertation, Department of Farm Management, Usitieof Agriculture, Faisalabad,
Pakistan.

Bravo-Ureta, B. E., and A.E. Pinheiro. 1997eclinical, economic and allocative
efficiency in peasant farming: Evidence from thenthaican Republic. The Developing
Economies. 35: 48-67.

Tobin, J. 1958. Estimation of Relationships lfianited Dependent Variables.
Econometrica. 26:24-36.

Javed, M. |. 2009. Efficiency Analysis of Catt\Wheat and Rice-Wheat Systems in
Punjab, Pakistan. Unpublished Ph.D Thesis. Depaittnoé Agricultural Economics,
University of Agriculture, Faisalabad.

Ali, S. 1997. Productivity growth in Pakistanagriculture 1960-1996. PhD. Dissertation,
Department of Economics, Simon Fraser Universignada.

Hassan, S. 2004. An analysis of Technicaldigficy of Wheat Farmers in the Mixed
Farming System of the Punjab, Pakistan. Unpublighied. Dissertation, Department of
Farm Management, University of Agriculture, Faibald, Pakistan.

Yaseen, M. 2006. An Estimation of Technicafiééncy of Wheat Farmers: A Case
Studyof District Bahawalnagar. Unpublished M.Sc. TheBigpartment of Agricultural
Economics, University of Agriculture, Faisalabad.

FAO. 2004. Fertilizer use by crop in Pakistan. Land Plant Nutrition Management

Service, Land and Water Development Division, FAROme.

[16]



436
437
438
439
440
441
442
443
444
445
446
447
448
449

[26]

[27]

[28]

[29]

[30]

Ghura, D. and R. E. Just.1992. Education, infratine and instability in East African
Agriculture: Implications for Structural AdjustmeRrograms. Finance and Economic
Development. 1:85-105.

Bravo-Ureta, B.E. and R. E. Evenson. 1994. Efficiem Agricultural Production: A
Case of Peasant Farms in Eastern Paraguay. JairAgticultural Economics. 10: 27-
37.

Ali, M. and J.C. Flinn. 1989. Profit efficiency imasmati rice producers in Pakistan’'s
Punjab. American Journal of Agricultural Economit$:303-310.

Bozoglu, M. and V. Ceyhan. 2006. Measuring thehnical efficiency and exploring the
inefficiency determinants of vegetable farms in SamProvince, Turkey. Agricultural
Systems. 94:649-656.

Idiong, I. C. 2007. Estimation of farm levekhnical efficiency in small scale swamp rice
production in Cross River State of Nigeria: A stasfic frontier approach. World J.
Agric. Sci. 3: 653-658.

[17]



