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Agricultural Production Efficiency of Bethma
Cultivation in Mahaweli System H

S. Thiruchelvam”

ABSTRACT

This study attempts to examine the agriculturabdorctivity and
efficiency of owner cultivators and sharecroppemder Bethma cultivation
in two Irrigation Units in the Madatugama block thle Mahaweli System H
area. A stochastic frontier production function &rsis reveals significant
differences between productivity and technicatigfficy among these types of
cultivators during Yala 2004. One of the key remstor such a result is the
lack of land tenure security, which inhibits anyndeterm investments in
shared land. Stronger farmer organizations were erlitely to be efficient in
productivity and technical efficiency than weakaes. This suggests the need
for strengthening the farmer organizations to irage agricultural
production efficiency under the Bethma system.

I ntroduction

Water management under dry conditions assumazg gnportance in a
tropical region such as Sri Lanka where half thepped area is affected by
frequent drought. Share cultivation practice addpto overcome this
problem during the dry season has been the causthdorelatively low
agricultural productivity and land degradation hetshared land. Due to
inadequate studies, the actual extent of the pmobie Bethma/Share
cultivation both in economic and environmental terie unknown in Sri
Lanka.

The major problem in many irrigation projeitsSri Lanka is irrigation
water shortage for cultivation during the Yala seas Even though the
original objective of several resettlement schemes to supply water
throughout the year, poor management and frequenigtits have prevented
such an achievement. The adopted Bethma practiteeiMahaweli System
H irrigation scheme is an ancient system and has Ipeactised successfully
by the farmers in the traditional old village tardkging the drought seasons.
The problems experienced now show that this oldesysor concept might

The author is Senior Lecturer, Department of Agricultural Botos and
Business Management, Faculty of Agriculture, University oaé&eniya.
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not hold good for equitable distribution of irrigat water and efficient
production under new conditions. Therefore, newaggrial practices need
to be evolved and this study is an attempt to exptbis in the Mahaweli
System H area.

Under the Bethma system of management, the alailalater,
whatever be its quantum, is equitably allocatedltéarmers in the command
area. This principle invariably imposes water sit@arconditions, which
necessarily lead to the adoption of more efficipreictices not only by the
managers but the farmers as well. The system tkadus on equity in
irrigation water distribution. Similar negotiatsgistems are found in Tamil
Nadu (Sakthivadivel and Raju, 1996) and elsewher&authern India. In
this, land close to the tanks is assigned to eaomér in proportion to the
extent of land that she/he holds. This implieg tha farmers who cultivated
land immediately below the tank temporarily loseithight to that land and
as a condition to receive water should share the \@ith farmers who have
no irrigation facility in the same area and raigeps as agreed at the
cultivation meeting. Due to the limitations in thetal quantity of water
available for utilisation, growing of cash cropsjiah require less water than
rice, was envisaged under this system so as tomisxithe number of
beneficiaries and productivity. This view suggehts crop diversification is
essential to the problem of water shortages aridctease productivity. Thus
temporary allocation of land during Yala under Be# would help in
intensive cultivation of cash crops efficiently. hérefore, this paper
investigates how the owner and the sharecroppereawnts under Bethma
with regard to land cause differences in agricaltuproductivity and
efficiency in the Mahaweli System H area.

Land is at the heart of the production mode of @gmacommunities,
and thus problems relating to land will have a airémpact on their
livelihood. While the relationship between landgé@y and productivity has
been widely studied, little is known whether thedurctivity differential is
due to inefficient resource allocation or due te tse of less productive
resources or both. To date no analysis has besmtdcexplicitly measure the
level of inefficiency that may exist for tenant amaner operated lands under
the same resource base, government policies, apd lcack of such analysis
will have weak and inadequate policy implicatiomdiich may fall short of
achieving the desired goal. Literature on landuterhas revealed that, as
income increases, the incidence of land disputddaard grabbing, and tenure
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insecurity increases (Reddy, 2002). Insecurity wnership of land has
negative impacts on productivity. The primary wawnership security
impacts on farm productivity are via its effect e supply of investment
capital available to farmers.

Several methods have been developed to deterimenemdst efficient
production frontier by different researchers (Fard®57; Timmer, 1970;
Aigner, et al., 1977 and Meeusen and Van den BroE@K7). Battese (1992)
proved that the econometric modelling of frontiemoguction functions
provides useful insights into best practice tecbggland the measures by
which the productivity efficiency of different firsimay be compared. Despite
its well-known limitations, the Cobb-Douglas fumsial form has been
widely used in farm efficiency analysis for bothvdeping and developed
countries. Ekanayake and Jayasuriya (1987) andinéaatne and Herath
(1989) estimated both deterministic and stochdstiatier production of the
Cobb-Douglas type for rice and other field cropsha Mahaweli System H.
They found no significant technical inefficiency ang farmers at the head
ends. Studies of Bethma in the traditional villagpatext have been carried
out by a number of authors in a very descriptiveimea (Leach, 1961; Perera
1986; Abeyrathna and Perera, 1986; de Jong, 1988y paid attention to
land ownership, and the rights and privileges #ratassociated with Bethma.
Farmer organization is important for the successfplementation of the
Bethma cultivation programme. Since many facilities farmers are
channelled through farmer organizations, it is gelheaccepted that farmers
who participate in farmer organization activitiese dikely to get more
benefits and obtain higher level of production tin@m-participants in farmer
organization activities. A recent study by Thiructaen (2004) on the
performance of Distributory Canal Farmer Organai (DCFO) in the
Mahaweli System H revealed that in comparison wéfforts in other
countries, the achievements of the DCFO under daatory Irrigation
Management (PIM) show considerable promise foresghg objectives set
by the government and by local associatiddewever, there have been no
empirical studies of the effects of farmer orgatnara on the efficiency in
agricultural production. Against this backgrouruststudy seeks to examine
the agricultural productivity and efficiency andtfactors affecting technical
efficiency under Bethma cultivation in the Madatoga block of the
Mahaweli System H area.



M ethodol ogy

Technical efficiency of a farmer is defined as tato of the observed
output to the frontier output that could be produdy a farm operating at
100% efficiency; if high the inefficiency is zend/hen the dependent variable
is expressed in log form, Battese and Coelli (1992) Battese and Coelli

(1993) have shown that this is determined mathewiljtias: TE = €”. This

transformation constrains the technical efficiemfyeach farmer to values
between zero and one and this is related in invgreportion to the
inefficiency effect. It is important to distinghisechnical efficiency from
technological change. Technical efficiency measuhe ability to produce
the maximum output from the given set of inputs pnaduction technology.

Technical efficiency is measured as the deviatiei X of the individual
farmer from the best practice Frontier, which isussed to be stochastic
corresponding to additive two-sided error tevimexogenous shock and one
sided error terntJ;, representing technical efficiency or deviatiortéchnical
efficiency. Technical efficiency of a farm is dedd in terms of the ratio of
the observed output;i] or input ¥) to the corresponding frontier outp*)

or input X*). Thus the technical efficiency of a farm i iretbontext of the
stochastic frontier production function( X, g "' is the same expression as

for the deterministicf(X ,8¥' frontier model thus,

Technical efficiency:

Te=Y*/Y=f(XBR"™ (X, B =€ O

It is evident that productivity growth may be actid through
technological progress or efficiency improvemend #me polices required to
address these two issues are likely to be quiferdift (Coelli, 1995). Farell
(1957) distinguished between technical and allveasfficiency leading to
the measurement of economic efficiency.

It may be noted that the production function fofriXg3)e" ™" does

not depict a purely technical relationship betwe®uts and outputs for the
mere reason that input prices and expected prquhices varied across the
study area and influenced farmers’ input use anduymtion decisions. With
the underlying influence of prices, efficient comdion of input is no longer
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a purely technical decision but also relies on eaain judgment. Therefore,
the results of technical efficiency ultimately haweebe referred to in terms of
economic efficiency.

The model employed for the stochastic productiomcfion of
individual farm economic efficiencies in this studyin the form of the Coelli
and Battese (1996) inefficiency model. Howeveg #ffects of inputs on
productivity in the ownership and other socio-ecoito domains were
explicitly incorporated as dummies (e.g. dummy @wnership, part-time
farming). This procedure avoids the problem of texitvariables. The final
model was derived by, first, fitting Ordinary Lea&Stuares (OLS) models
experimentally before estimating by maximum likeliid methods. This
procedure also helped to check on econometric pnadyl e.g. endogeneity
and multicollinearity existing in the data. The tedllinearity problem was
over come by having a small number of explanatamyables. The stochastic
frontier production function is basically specifiad a composed error model
of the general form:

Ln(Y,)=F(X,,f)+¢& 1 =12..N; §=vi-u (2)
The estimated production function was of the form:
Ln(Yi):leiln(xi)"'Vi -y 3

whereY; is (thelogarithm of) kilograms of production produced byei™
farmer. Here since two crops were mainly takea,dttputs were aggregated
to a single output index using a formula describetbw; F is the Cobb-
Douglas functional form¥; are the vector of (thegarithm of) inputs used by
the i farmer. The ternv; is a symmetric error, which accounts for random
variations in output due to factors beyond the wdnof the farmer, e.g.
weather and disease outbreak, and it is assumdst tmdependently and
identically distributed a®\ (0, &?). The termU; is a non-negative variable
representing inefficiency in production relativeth@ stochastic frontier. The
distribution ofU; is also assumed to be independent and identichl @s
ou?) which could be half-normal at zero mean, truntétalf-normal (at mean
m), and based on conditional expectation of the megpbal ¢U; ). Along
with the S coefficients the variance parameters are to bmated, which are
expressed in terms of:



o’ =0,+0° (@)
y=0?loS (5)

where the y parameter has value between zero and one. Thygnalri
specification has been used in a vast number ofra@lpapplications over
the past two decades. The efficiency indices abthifor individual farms
were subsequently regressed in a second stagestigaime socio-economic
variables. Critics on this use of two steps procedomoted a significant
problem with this two-stage approach, i.e. the eggion of independent and
identical distribution of the inefficiency effedss violated in the second stage
when they are made to be a number of farm spdaifitors with no identical
distribution.

In this study both functions of a single stage Maxin Likelihood
(MLE) procedure as in the computer software, FRCBR Iversion 4.1
(Coelli, 1995) has been used for this study forheatanagement unit
separately. The following output ind&¥x was employed:

Y, =iPiQi/i5/N 6)

whereY; is the normalized output for tH& farm, s denotes the number of
differentiated outputs?; denotes the price of th8 product for thé™ farm,
Q; denotes the quantity produced in fffeproduct for thei™ farm. The
average price in the denominator is defined as

B:iPiQi/Q Q:iQi )

The following hypotheses were developed and testednvestigate the
problem:

1. The level of productivity and technical efficign of agricultural
production is the same between owners and shama®pnder Bethma
cultivation.
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2. The factors affecting technical efficiency igriaultural production of
owners and sharecroppers are the same.

3. Farmers participation in farmer organization idis has no
relationship with technical efficiency

The following form of the Cobb-Douglas model wasdign the analysis:

Ln(Y, ) =5, + By In X, + B, In X, + B;In X 5+ B,,In X,
+GsIn X +¢

i =1,2...N & =vi-u (8)
whereln denotes logarithms to base

Y = Output index

X1 = Extent of land (ha)

X, = Cost of labour (man days)

Xs= Cost of machinery/ power (Rs.)

Xs= Cost of agrochemicals including fertilizer coRs()
Xs= Cost of seeds (Rs.)

The inefficiency model specified by Battese andIIL{E993) is as follows:
Ui =0y +0,Z, +0,Z, + 0,2, +0,Z, + 0525 + & Z, 9)

where,
Z represents factors contributing to inefficiency.
Z; = Ownership dummy (Sharer cropper = 1 or Ownelivaitr =1)
Z,= Farming category dummy (Part time = 1 or Fulldig0)
Z3= Age (years)
Z,= Debt level dummy (High =1 or Low = 0)
Zs= Farmer participation score (Very High =5 to Ye&ow =1)
Zs= Distance from home dummy (Far =1 or Near =0)

Study Area, Sampling and Data Collection

This study was conducted in the Madatugama blocking
September — December 2004, and three data coltectiethods were
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employed, namely surveys, open-ended interviews raview of project
records and other published literature. Madatughimek covers about 4,500
hectares of irrigated land with about 5,000 farmeitlers. This block was
selected purposely as a high potential cultivadoea among the nine blocks
in the Mahaweli System H.

Out of four irrigation units in the Madatugama dkp 101
Madatugama and 103 Alogomuwa irrigation managerueits were selected
purposely for conducting the study. Unit 101 isalmd at the head end and
unit 103 is located at the tail end of the Kandaaank. There are distinct
and striking differences in water availability aimdthe performances of the
farmer organizations between these two irrigatinitsu Due to higher water
scarcity, unit 103 has larger number (30) of agedlsvthan unit 101, which
has only 5 agro-wells. Further, it was reported tha performance of the
farmer organization in unit 101 was more succedsfah in unit 103. Units
101 and 103 cover 1,057 ha and 911 ha of irrigkrid respectively. About
1000 settlers cultivate in each unit. The Kandalaargk, which receives
water from the Mahaweli river diversion, supplieater to the units 101 and
103 through the right bank-main channel. A twogstatratified random
sampling procedure was undertaken in order to caphe real representation
of the problem. At the first stage farmers cultiivg chillie and onion were
stratified and in the second stage owners and éhant cultivators were
stratified. Finally, through the random samplinheme a total of 45 owners
and 45 share cultivators were interviewed in eagpation management unit
for Yala 2004. Thus data were collected from 3tntxs for the study.

Results and Discussion

Agricultural Productivity

In System H it has been the practice of the farrteecsltivate the full
available extent (100%) in Maha (mostly paddy).Yhia they could cultivate
only limited extent (usually 60%) mostly with othfggld crops, thus having a
crop intensity of 160%. This is not by choice bé tfarmers but they are
compelled to do so due to limited water availapitib the system. Though
irrigation in System H is limited, the average femstill prefers paddy
cultivation, which has the highest water duty. Yeddy brings a minimal
economic return to the farmers’ efforts. This Isacly observed in the
cropping pattern in the Madatugama Block. The dstefi paddy and other
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field crops cultivated in the Yala season from 19872003 are shown in
Figure 1.

Figure 1: Cropping pattern in Yala, Mahaweli Systdrhi997 — 2004
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Source: Mahaweli Authority of Sri Lanka, Thambuththegama.

Paddy occupies almost 95% of the land during Mahdewpaddy,
chillie, onion, soyabean, pulses and vegetablegrasmen in Yala. The choice
of crops depends on the land suitability, wateilak#ity and profitability of
crops in Yala under Bethma system. Further invattg reveals that both
paddy and other field crops cultivation are on itherease over time from
20% to 44% of the total irrigable extent. Farmmikivating more paddy than
the targeted paddy extent has been the major profde the management.
Cultivation of other field crops in Yala has incsed form 39% of the area in
1997 to 70% in 2004. Farmers have shifted to l@atewconsuming crops.

Figure 2 shows that the crops grown in the blodks 4nd 103 were
dominated by paddy, 46% and 50% respectively. li€rdhd big onion crops
follow. The current average yield levels, cost aatlirns of cultivation of
chillie and big onion grown under Bethma in thetsirdi01 and 103 by owner
and share cultivators are shown in Table 1. Thigaks that there was no
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significant yield difference between owner cultivat in unit 101 and 103.
There were significant yield differences of 18% dr&%o in chillie and big
onion production between owner and the share atitirg respectively in unit
103. Also there was a significant yield differerafe7% and 10% in chillie
and big onion production respectively in unit 10he reasons for the higher
yield difference were owners getting the most pobide land and having
better access to irrigation. ANOVA test carriedt awnfirms that the
difference between the mean values were signifigatifferent in unit 103
but, not in unit 101. Further, there was on the péashare cultivators less
concern on the incentive for long-term productivdfythe land. This could be
the reason for less effort that resulted in lesglpctivity. However this has
not been fully reflected in this study.

Figure 2: Cropping pattern in Madatugama 101 antl dfits — Yala
2004

Unit 101 Unit 103

Padd Chillie and Big Onio @'_i and

g Onion

Paddy (::::i:i:

Pulseq

Vegetables Vegetable

Source: Madatugama Mahaweli Block Office
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Table 1: Yields, costs and returns of crops growrden Bethma
System Yala 2004, irrigation units 101 and 103, &tadama
block

Irrigation Unit 101 Irrigation Unit 103
Owner Shar ecr opper Owner Shar ecr opper
CHILLIE
COST/0.4ha.
Labour 28,449.00 28,091.00 27,969.00 27,845.00
(60%) (60%) (59%) (58%)
Materials 15,173.00 14,514.00 15,644.00 16,323.00
(32%) (31%) (33%) (34%)
Power 3,793.00 4,214.00 3,7922.00 4,801.00
(08%) (09%) (08%) (10%)
TOTAL Cost 47,415.00 46,819.00 47,405.00 48,010.00
RETURNY/0.4ha.
Yield kg/0.4ha 925 861 915 750
(100%) (93%)* (100%) (82%)*
Net Income 31,210.00 27,942.00 30,370.00 23,649.00
@ Rs.85/kg
NI/TC Ratio 0.66 0.60 0.64 0.49
Cost Rs/kg 51.26 54.37 51.81 53.47
BIG ONION
COST/0.4 ha.
Labour 23,370.00 23,978.00 23,810.00 23,344.00
(60%) (59%) (61%) (56%)
Materials 11,685.00 12,598.00 12,535.00 13,167.00
(30%) (31%) (31%) (33%)
Power 3,895.00 4,452.00 3,755.00 4,389.00
(10%) (10%) (08%) (11%)
TOTAL Cost 38,950.00 41,028.00 35,775.00 39,900.00
RETURN/O.4ha.
Yield kg/ac 4,950 4,552 4,825 4,080
(100%) (80%)* (100%) (85%)*
Net Income 35,300.00 27,252.00 36,600.00 23,164.00
@ Rs.15/kg.
NI/TC Ratio 0.91 0.66 1.02 0.58
Cost Rs/kg 7.86 9.01 7.41 9.78

Figures in parenthesis are percentages, * in relation to autisators’ yield.
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The investigation on cost and returns reveals ithate than half the
share cultivators earn less than Rs. 35,000.00hgluYiala season (April —
August) from Bethma cultivation. It was recogniZeaim the study that about
30% of the owner cultivators are doing well, pradgc1,200kg/0.4 ha.
chillie, 12,000kg/0.4 ha. Big onion earns more tRan 50,000.00 during Yala
season. About 10% of settlers have own wells wdggaate resources and are
engaged in cash crop cultivation without joining Bethma cultivation.

Cost and net incomes including family labour wieigher in the case
of owner cultivators than the share cultivatordath units. This was due to
more investment in long-term investment for soifl avater conservation and
the higher productivity of the owners’ portion. Rrdhe analysis of data, of
the area under different crops for Yala seasorDiv2it can be seen that the
intensity of high value crops is more under the essnthan in the shared
portion. It is also evidenced that the distancé¢hefallocated lands far from
their home affects investment of the share culbirsatThe reason why share
cultivators do not follow profit maximization actiles may be due to change
of land quality in the next season. Since farmaiskthe contract is expiring
at the end of the season, they would apply lesanicgmanure. The study
further evidenced that the longer the times th&reer has cultivated the
same plot, the more intensively he will use landrgginputs. Insecurity of
the land could be minimized through farmer orgatigreactivities. Quality of
land, credit and markets are the other factors tiegd consideration along
with this. In unit 103 share cultivators appliedddabour (5%) and organic
fertilizer to cultivation when compared to the owgaltivators.

Table 1 highlights that cost and productivity wéghler among owner
cultivators. Labour and fertilizer were comparalvesed less among the
share cultivators. This reflects intensive culisatwas high among owner
cultivators. The net return total cost ratios explaat big onion was twice as
(0.95) profitable as chillie cultivation (0.75) arbdese ratios were higher
among owners than share cultivators in both units.

Agricultural Productivity and Technical Efficiency Estimation

The Maximum Likelihood estimates for the paranmefer stochastic
frontier and the inefficiency model are shown irblEa2. The values of the
likelihood ratios (LR) are 30.159 and 20.709, sigggqaare) and gama)(
0.841 and 0.794 for units 101 and 103 respectiv&lyand yare significantly
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different from zero in both units indicating a gofitdand that the majority of
error variation is due to the inefficiency erngrland not due to the random
errorv;).

Table 2: Maximum likelihood estimates for parametef stochastic
frontier production function and inefficiency furmt for
Units 101 and 103 in Madatugama block.

Variables Unit 101 Unit 103
Coefficient t-ratio  Coefficient t-ratio

Stochastic frontier g

Intercept 4.1289** 3.0723  3.5025** 2.6658
Land (ac.) 0.4358*** 3.6961  0.3481*** 9.1085
Labour (man days) 0.1631** 1.9371  0.1981** 28T
Power (Rs.) -0.1041 -0.7978  0.0953 0.9605
Agrochemicals (Rs.) -0.1509*** -5.56311 -0.1907** .4815
Seeds (Rs.) 0.0539 1.1165 0.0746 1.0955
Inefficiency effects d

Ownership -1.9322** 1.5854  -0.7492** 3.4293
Farming category dummy 0.0239 1.5669 0.3449  .4547
Age (years) 0.1543 0.8286  0.5669 0.4544
Debt Level dummy 0.1526*** 5.3782  0.4385*** 1®34
Participation in FO activites -0.3492*** 7.1293 -0.5386** 1.7457
Distance home dummy 0.0581 0.7173  0.3784 70.97
Sigma squared,azS 0.2107*** 2.028 0.2276***  2.0127
Gama )} = &%/ 0.7421**  20.1564 0.9123** 18.183
Log likelihood (LLF) 30.159 20.709

Sample size 45 45

ANOVA between units Fs52=15.153 (0.000)

*** Significant at 1% level,** Significant at 5% level and Significant at 10% level.

This indicates that the random component of tledfiziency effects
does make a significant contribution in the analysiAccording to the results,
land, agrochemicals and labour were significant18 and 5% levels
respectively in both units. The higher land etasstiof 0.34 and 0.44 in both
units, suggests output could be increased by @dgngportion by better soil
conservation and land saving technology.
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The second most important variable that increasgscudtural
production was labour having output elasticise®.8631 and 0.1981in units
101 and 103 respectively. Labour being the highesst component
accounting for over 60%, could be intensified wittore family labour to
increase the production. However, significant mtiegavalue for chemicals
indicates over use and its negative effect on prtiolo.

Technical Efficiencies of Owner and Share Cultivators

The estimated technical efficiencies for unit Ht 103 are shown in
Table 3. The results indicate a higher averagenieah efficiency among
owners, 0.87 and 0.89 in unit 101 and unit 103 @etyely and lower
technical efficiency among share cultivators, Oand 0.65, in unit 101 and
103 respectively. There are no significant diffees) among the owner
cultivators between unit 101 and unit 103. The agertechnical efficiency
among share cultivators compared to the ownervautiis in unit 103 is
significantly low at 24% and it is 11% in unit 101.

Technical efficiency results are presented in &aBl Since all
settlers have the same resources in terms of gpd, tland holding and
irrigation water, it follows that the share cultiwes can achieve much higher
income levels than at present if their capital ¢@msts to production and
farmer organization activities are clearly definedd promoted. Table 3
shows that in both units, 26% and 53% of the fasntead low technical
efficiency in units 101 and 103 respectively. Hoerwnly 34% and 12% of
the farmers were having high level of technicalcgfhcy in units 101 and
103 respectively. The lower percentage of the fasmmder high level of
technical efficiency in unit 103 is a critical faclt may be inferred from this
result that 53% farmers in unit 103 who were opegatt low technical
efficiency should improve to the average technéffitiency. However, due
to microenvironment and soil condition differencas the farmers cannot
attain higher or close to average technical efficye and the best farmers
possibility of reaching 100% of the present tecbggl also cannot be
expected. The average yield of the best farmers rgpresent 23% of the
population should be improved through technologichnge in seed,
appropriate mechanization and wise use of chemidaiest used for equality
of the means rejected the null hypothesis of etpainical efficiency among
owners and share cultivators and indicates a ttafly significant
difference. Further technical efficiency cannot éactly captured when
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there are difficulties in incorporating environmanfactors such as sail,
topography etc. in the model. The economical lesfetechnical adoption
level needs investigation. Addressing technictiehcy without economic
efficiency would give a wrong interpretation. Tréersof technical efficiency
to economic efficiency is needed.

Table 3: Frequency distribution of farm-specifichaical efficiency
Technical Unit 101 Unit 103
Efficiency Owner Share Owner  Sharecropper

(%) % Cultivator % %
%

50 - 60 0 0 0 30 (12)
61-70 5() 10 (4) 10 (4) 35 (14)
71 -80 Low 25 (10) 23 (9) 20 (8) 20 (6)
81 — 90 Average 40 (16) 42 (17) 3815) 15(4)
91 — 100 High 30 (12) 25 (10) 32 (13)10 (4)
Maximum 0.984 0.973 0.982 0.921
Minimum 0.790 0.622 0.662 0.520
Average 0.873 0.765 0.889 0.651
Ccv 6.7 5.8 8.1 13.6
ANOVA F Test 27.83 (d.f 3: 76) F. Critical Valug:72

Figures in parentheses indicate the number of farmers.
Factors Affecting Technical Efficiency

Causes of inefficiency in farms were determinethwhe production
frontier in a single stage maximum likelihood estitsn  The results presented
in Table 2 indicate that inefficiency exits amonigase cultivators. The
ownership dummy was significant and had a negdaligne in both units. This
indicates that ownership was affecting the techHrafficiency among share
cultivators. However this evidence is not complatel conclusive. Among
the other determinants of technical efficiency, tdédvel had a higher
significant positive effect on inefficiency in unt03 than in unit 101.
Majority of the share cultivators in unit 103 wefeund to be in debt.
Another important factor that affected technicaficegncy was farmer
participation in farmer organization activities.edRiction of inefficiency with
participation in farmer organization activities wsisown to be higher with
negative significance level in unit 101than in W3. This was due to poor



16

participation of farmers in the farmer organizatewtivates in unit 103. Part
time farming and age of farmers showed expectedip®sign. However,
these were not statistically significant. Distaricean home did not account
for technical efficiency.

Farmer Organizations and Technical Efficiency

To test the hypothesis on farmer organization iglahip with
technical efficiency, Chi square analysis was empgido A farmer
participation score was calculated based on farnmeesnberships in years,
attendance of farmers in farmer organization megstiand attitudes of
farmers on farmer organization activities. The ®all indicates this
relationship.

Farmer participation in farmer organization wagngicant in the
model. For unit 101, the use of dummy for sharéatbr did not contribute
to greater changes in the coefficients of the wemused in the model. With
higher farmers participation score, the mean tedingfficiency increased
with less coefficient of variance. Table 4 showsttlfiarmers had equal
distribution of low, average and high level of papation scores. About 67%
of the farmers had above the average participatmore. The table further
reveals that about one third of the farmers who load participation score
were operating with less than 80% technical efficie This confirms the
previous results (see Table 3) that support theortapce of farmer
organization for the improvement of technical efficy in Bethma
cultivation.

Farmer organizations select the share cultiiatoeach owner under
Bethma cultivation. The relationship between thenewand the share
cultivators become important for the successfullementation of the Bethma
system. Further, the study evidenced that the iegidechnical, legal and
institutional framework in the Bethma is not freemh malpractice.
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Table 4: Farmer participation score and the tecinéfficiency of
Bethma cultivators, Yala 2004, units 101 and 103

Madatugama block

Participation Technical Efficiency
Score Unit 101 Unit 103
s s
) © o =) XX @ o =)
X N X S NN X
8 ¢8 58 E :8 ¢8 58§ E
vV <v IA [ a Vv <v I AN
Low <5 11 04 05 20 24 07 01 32
25% 40%
Average 5><10 08 10 09 27 17 10 06 33
34% 41%
High >10 02 18 13 33 01 11 03 15
41% 19%
Total 21 32 27 80 42 28 10 80
26% 40% 34% 100% 53% 35% 12% 100%
X? Test 105.17 (d.f: 4) Cr. Value 13.. 53.17 (d.f. 4) Cr. Value 13.
P: 0.01 P: 0.01
Conclusions

This study has examined the issue of productiefficiency between
owner and the share cultivators utilizing the st&stic frontier function
methodology. The results from the study indicatsulstantial difference
between productivity efficiency between these fasn&he sharecroppers
have a substantially lower efficiency and proddttithan owner cultivators.
The overall technical efficiency of owners and sheultivators were 88% and
76% respectively. There was significant differenoetween technical
efficiency within share cultivators, 77% and 65% unit 1 and unit 3
respectively. There is scope for an increase chrtieal efficiency by 24%
among share cultivators in unit 103.

Farmers’ debt level affects technical efficienayceng both owner
and share cultivators. It was found that the dasim non-farm earnings
could help stimulate farm investments and improgecaltural productivity.
Ownership and participation in farmer organizatawtivities are the major
factors affecting technical efficiency among shaukivators.
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More participation of farmers in farmer organipatiactivities could
improve agricultural production efficiency underettBethma cultivation
system. Farmer organizations can play an importaté in successful
implementation of the Bethma cultivation programifiee potential of farmer
organisations and their weaknesses need more ig&gsh to improve and
strengthen the farmer organisations.
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