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ABSTRACT

This study analyzes the pineapple production efficy of the Integrated Agricultural DevelopmentjBcb
(IADP) in Samarahan, Sarawak, Malaysia and alsdies$uits determinants. In the study area, IADP play
an important role in rural development as a povalfgviation program through agricultural develomie
Despite the many privileges received by the farmespecially from the government, they are stifisle
efficient. This study adopts the Data Envelopmemialsis (DEA) in measuring technical efficiency.
Further, this study aims to examine the determmanit efficiency by estimating the level of farmer
characteristics as a function of farmer’s age, ation level, family labor, years of experience in
agriculture, society members and farm size. Thanasibn used the Tobit Model. The results from this
study show that the majority of farmers in IADP &t#l less efficient. In addition, the results shthat
relying on family labor, the years of experienceaigriculture and also participation as the associat
member are all important determinants of the lefeéfficiency for the IADP farmers in the agricutil
sector. Increasing agriculture productivity caroadgiarantee the achievement of a more optimalisabta
living in an effort to increase the farmers’ incarBeich information is valuable for extension sexsiand policy
makers since it can help to guide policies towactsiased efficiency among pineapple farmers in ydéa

Keywords: Integrated Agricultural Development Project (IADH)ata Envelopment Analysis (DEA),
Gross Domestic Product (GDP), Constant ReturnscaeS(CRS), Ordinary Least Square
(OLS), Variable Returns to Scale (VRS)

1. INTRODUCTION local and overseas needs. Malaysia is among thermaj
crop producers in the world and traditional crofs/@n
Agriculture remains an important sector of important role in the total agricultural productiofhe
Malaysia’s economy, contributing 3 percent to thress principal objectives of the Third National Agricutgl
Domestic Product (GDP) and providing employment for Policy of Malaysia (NAP 3) are to enhance food siégu
12 percent of the population Malaysia, 2010. Sakaiwa increase productivity and the competitiveness & th
one of the states that contributes about 1.8 peafahe sector, deepen linkage with other sectors, creatg n
country’s commodity products; apart from the thnesn sources of growth and also to conserve and utilize
crops which are rubber, oil palm and cocoa, Sarawaknatural resources on a sustainable basis. In ocwler
also produces a number of fruits and vegetableshior  achieve the vision of a high-income country, farsnare
domestic market, including bananas, coconuts, duria expected to operate under a much more competitive
pineapples, rice, rambutans and others to sust@n t condition and increase their efficiencies to sueviv
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Determining the existing level of efficiency willeb  reference to a production frontier. Therefore, the
useful to improve these relationships that can helpefficiency of farm production is the average dis&an

farmers allocate their resources more wisely asd & measurement’s output from the frontier level. Goell
assist the government in designing and searchingeo (1996) developed such a multi stage methodologyaand

policy tools to reach sector-specific goals. computer program (DEAP) which implements a robust
multi-stage model among other options (Alemdar and

2. MATERIALS AND METHODS Oren, 2006). A ratio of technical efficiency scoofsained
from under CRS and VRS assumption measure scale

2.1. Study Area and Data Collection efficiency. According to Coelli (1996), DEA modehsed

The study area is the Integrated Agricultural on the Constant Returns to Scale (CRS) is stattll@ass:

Development Project (IADP) in Samarahan, Sarawak
involving 14 villages located in the Central Divisiand

Ulu Samarahan. It is one of the poverty alleviation subjectto- y+ W= 0
programs through agr_icultural approach. The_airth'm‘ B, —XA 20
project is to promote integrated approaches inefff@rt x>0

and activities of all departments and agencies utite -
Ministry of Agriculture and Agro-Based Industry of
Malaysia. It is also responsible in preparing the ) o
agricultural infrastructure and providing suppatvsces The scale of technical efficiecy for each
in this area. One of the project’s objectives isbtmst farm

farm productivity and maximize income of the farmin As Nx1 vector of constants 3
community in order to reduce the income gap ambeg t Yi andx = The total output and farm inputs ii =
people in the Division. Following the 2005/2006 1.2,..n

production period, a questionnaire study was cotadlic

and 124 farms growing pineapples were randomly  The value of 6<1 indicates the level of production
identified from stratified sampling frame. reflects the production frontier and technicallyicént

) ) farms. The Equation 1 has used the assumptionathat

2.2. Analytical  Procedures for Measuring  farms operate at an optimal scale. However, conssra

Technical Efficiency such as finance and imperfect competition that netu

This study uses a two-step approach. In the firgtthe field cause only part of the farm to ope_ratethat
step, the DEA model is used to measure technicallevel' Thergfore, the above model can be es.teriam;éd
efficiencies of farms as an explicit function of on the-\/_arlable Returns to Scale (VR.S)’ Wh'c.h. eatEly
discretionary variables. In the second step, fgpeesic the eff|(_:|ency of farms_ baS(_ed on their capgbllltMRS
variables that are assumed to affect the efficiesfape ~ Model is formed by inserting the constraints Nin
farm are used in a Tobit regression framework talar Equation 2, where N1 is* vector (Coelli, 1996):
variations in measured efficiencies of farmers.réfare,
we begin by first providing a brief description tife ming, 6

ming, 6

1)

Where:

DEA, followed by the Tobit's model. subjectto- y+ W2 0

2.3. Data Envelopment Analysis Bx, —XA 20 (2)
DEA is a nonparametric method of estimating NIA =1

technical efficiency of farmers. It is a linear A20

programming method proposed by Farrell (1957) to

calculate the non-parametric boundary and theieffiy Constraints of NX = 1 indicate the inefficiency of

index for a particular farm is obtained by comparthe a farm evaluated against other farms of similae.sln
input and output obtained. It also does not reqtliee  this way, the efficiency of the farm can be evatdat
assumption of adjacent technologies or distributionbased on technical and scale efficiency. Technical
inefficiency. According to Farrell (1957), efficiey is efficiency describes the ability of farms to acliev
expressed as the actual production of a farm caedpar maximum production with the use of inputs given levhi
with the maximum output that can be achieved, wisch  the scale efficiency is the ratio between CRS aRBYV
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The differences for both show the levels of scale

inefficiency of production of farmers. The output-

oriented DEA model based on the VRS is stated asy* =x' f,+0,t=12,3,..,n

follows (Coelliet al., 2002):

maxmcp

subjectto-¢ y+ W= C
X; —XA 20
N1A =1
A=0

3)

where, k¢p<oco and ¢-1 is an increase in the ratio of
output that can be achieved by farmers i-th, withiven
quantity of inputs which is constant.$lis the technical

Briefly, Tobit's model can be written as follows:
(4)

y, =y* if y*, >c;dany, =c,otherwise (5)
where, y is a DEA efficiency index used as a dependent
variable,|x is N(0,02) and {y,x}(t = 1,2,...,n) is a
vector of independent variables related to farnctjoe
attributes, value of c is knowngyis a latent variablef

is an unknown parameter vector associated with the
farm-specific attributes anc: is an independently
distributed error term that is assumed to be ndymal
distributed with zero mean and constant variasteA
Tobit regression model applying the maximum

efficiency which has a value between O and 1 injikelihood approach is used to estimate the model i

Equation 3. The findings also explain scale efficig
This study uses the program DEAP 2.1 (Codlial.,
2002) to measure the technical efficiency of thgpot
based DEA model.

2.4. Tobit's Analysis

The present study uses a censored regression t@here, F

analyze the role of farm-specific attributes in lexmng
efficiency in production of crops. We use a twogsta

Equation 4 such that Equation 6:

1
L=[1@-F)[]==—ell/ D J(yt- 6
y[| :l( t)y{| l @ 02)1,26[ 1(yt-Bxy (6)

o7 3i.

:J.ﬁ‘xt/a 1

(2|—| 1/2)

The Equation 5 refers to the efficiency score of

approach where the Tobit model is used to run afarmers 100% (y = c) and the second term represents

regression of the inputs and farm-specific charaties
as independent variables against the efficiencyesco
Tobit's model was introduced by Tobin (1958)
involving a censored regression model of the ecgnom
(Hayashi, 2000) and first analyzed in the econadmetr
literature (Maddala and Labhiri, 2009). As the affitcy
index derived from data envelopment analysis isnbou
between 0 and 1 values, thus it is suitable for asa
simulation analysis to identify the determinant of
technical efficiency among farmers. Efficiency ixde
derived from the Equation 4 can be used as a meadur
the performance of farmers. Based on previous esudi
the influence of efficiency of farmers by Ordindrgast

inefficient farmers (y > ¢). Hs normally scattered in
the tht /c.

Farm level technical efficiency scores are used in
the regression model to show the relationship betwe
the measurement of the efficiency and charactesisif
farmers. Based on the literature, several var&ahkve
been identified to explain the technical efficierleyels
among farmers in the study area. The variablesagee
education level, family labor, year of agricultural
experience, association participation and farm .size
Justifications for inclusion of these variables assed
on surveys and interviews conducted during thearebe
survey in which these variables affect their prdidity.

Square (OLS) has been used by Deller and NelsorTherefore, the hypothesis of the study estimates th

(1991) to identify this factor through a regression
model. Since the measurement of efficiency is ceatbo

these variables also influence the level of tednic
efficiency of farmers in the study area.

with the value between 0 and 1, hence some argsment

state that the estimation of OLS is inconsistend an
inefficient (Mugera and Featherstone, 2008). Fat th
reason, this study used the Tobit Model to replats
(Ray, 2004). The Tobit Model was also used by Bravo
Ureta et al. (2007); Chavas and Aliber (1993);
Featherstoneet al. (1997); Friedet al. (1999) and
Rowlandet al. (1998).
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3. RESULTS AND DISCUSSION

3.1. Descriptive Statistics

A study on the performance of farmers is conducted
to determine its ability to provide maximum outpuith
the given inputs. Therefore, the DEA efficiency r&co
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can be summarized to show how much supposedly thdable 1.Frequency distributions of technical efficiency s

farmers maximum output production is without obtained with the DEA model
addition of input if it can be considered as thestbe DEA
technical efficiency. DEAP 2.1 program developed by ___ .
Coelli (1996) was used to calculate the technicalEMiciency scores  CRS VRS SE
efficiency of farmers’ pineapple cultivation in 1AD 1.00 2(1.6) 5(4.0) 42 (33.9)
Samarahan, Sarawak. The technical efficiency i0-90-0.99 1(0.8) 1(08) 43 (34.7)
estimated by using the approach of maximizing theg'ggzg'gg 1&8-2; 2_(1.6) 156(511559)
output subject to constant input and evaluatedhen t ' ' '
: - 0.60-0.69 2 (1.6) 3(2.4) 13 (10.5)
CRS and VRS. Scores for technical efficiency, scale 'c, ocg 3(2.4) 3(2.4) 1(0.8)
efﬁmency and the level of the position of eachnfar <0.50 114 (91.9) 110 (88.7) 5 (4.0)
were estimatedTable 1). Mean 0.1766 0.2927 0.8893
3.2. Efficiency Score Minimum 0.010 0.013 0.167
Maximum 1.000 1.000 1.000
Table 1 shows the descriptive statistics for the Standard deviation 0.2486 0.2158 0.1586

results of technical efficiency of pineapple farsmas Sources:Field survey (2005)
classified. Scores ranging from 0-100% show that th

estimation of the CRS for farmers is less than (D_ﬁ' Table 2. Efficiency of pineapple production based on the
the average, all of them are far from the maximum scale of production among farmers in IADP
output capacity that is in the interval of 82.3-3%, samarahan, sarawak
without increasing the input which is about 0.1766. p,qquction scale

. Frequency Percentage
This reflects the average level for farmers to biea Increase Return to Scale (IRS) 64 156
to maximize output with a target increase in td&al -, stant return to scale (Optimal) 42 33:8
more than 80%. . Decrease Return to Scale (DRS) 18 12.9

When the VRS technology is assumed, the g 124 100.0

average technical efficiency is higher_ than 0.2isTh 5girces Field survey (2005)

shows that farmers can produce their output around

70-74% by using the same inputs. The VRS technical ) ) )
efficiency is used to measure the relative deciime - able 3.Variables used in the tobit model

output that is not a result of the constant retton Variables Definition

scale. The scores of technical efficiency in CR® an TE Technical efficiency score

VRS are to determine whether the trend is of fagmer Age ~ Yearofage

operating at increasing return to scale or retwn t Levgl of education 1= Secondary school and aboweothers
decline. If the score of technical efficiency at §ks  Family labor 1=Yes, 0=No

larger than CRS, this means that the farmers are’driculture . .
inCI‘eaSing theil’ Scale Of returns. experience Year of agrlculture experience

Association 1= Member of association, 0 = others

Meanwhile, scale efficiency measures the relative .
Land Size of farm

loss of output due to the constant’'s returns tdesca
represented by the value of one or close to one. Th
results of this study show that on average, thezeew Table 4.Summary statistics for variables in the Tobit
no farmers operating at that stagaljle 2). Based on regression model

these principles, the analysis of the results f shudy , Standard n ,
shows that all farmers who are inefficient are he t -Y212bles Mean deviation Minimum Maximum

position of operating at increasing returns to esc@his Age | of educati 51.00 11.14 290 84
result is consistent with previous studies by Bgreteal. :;Z\er;I a(i) OL:canon 00'2638 00':0)7 0060 11
(1987) and Wuet al. (2003). According to the theory, Agricultural ' ' '
increasing returns to scale suggests that theaseref o herience 32.77 12.28 4.0 64
output is higher than inputs. In contrast, the association 0.93 0.26 0.0 1
diminishing return to scale indicates that the éase of  Land 3.60 5.08 0.5 51
output is less than the increase in inputs. Sources:Field survey (2005)
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Table 5.Results of the Tobit regression analysis

Variable Tobit SE t-ratio Significance
Constant 0.0733 0.054250 1.352 0.1760
Age -0.0007 0.001479 -0.457 0.6480
Level of education 0.0317 0.055770 0.568 0.5700
Labor 0.0837 0.033790 2.476 0.0130
Experience 0.0002 0.001471 0.165 0.8690
Association 0.1541 0.073970 2.083 0.0380
Acre 0.0240 0.012690 1.883 0.0600
R-square 0.6414
Adjusted r-square 0.6230

Sources:Field survey (2005)
3.3. Determinant Factors

Further analysis was conducted using Tobit to
identify the determinants of technical efficienapang
pineapple farmers. In this analysis, the scoreciinical
efficiency of CRS and VRS of the farmers are used a
the dependent variable, while the independent blsa
consist of the variable of age, education levek o$
family labor, agricultural experience, participation
association and land acreage. Definition of theabdes
are shown inTable 3. The SHAZAM programs were
used to analyze and the model estimated is as\®llo

TE =p, +B,Age+ 3, Education 3, Labour
+B,Experiencer B, Associationp, Farmsize

Table 4 shows the summary statistics for the
variables used in the Tobit regression model.
average age of the pineapple farmers is 51 yedraral

64% of the farmers has secondary education andeabov

Due to the diversity of crops, labor intensiveistasice

relationships between technical efficiency scored a
age, level of education, labor uses, agricultural
experience, participation in association and lanéd. As
seen from the table, relying on labor (1% level),
participating in association (5% level) and landesi
(10% level) have significant effects on efficiency
scores. Signs of the parameters are positive and a
expected. This indicates that farms with the addiof
family labor are more efficient. Farms with lessnfly
labor usage are inefficient. During the survey,vilas
found that the farmers are helped by their childaed
villagers especially when harvesting the crops.sTihi

to avoid damage due to the delay in harvesting the
agricultural product.

Association participation also has a positive
relationship with the level of technical efficienaynong
pineapple farmers. This shows that the more adtiee
farmers are in their involvement in the farmer agson
and in the society, the more information of farm
activities carried out and agricultural input distition
they have compared to those who do not join the
association. It can also provide the farmers the
opportunity to share information and modern prastic
with other farmers. Signs of the area parameter are
positive and as expected. This indicates that thgel
farms are more efficient and this result is comsist
with the result by Gul (2006). Meanwhile, the fariae
age is negative and is not significantly related to
technical efficiency and this result is supported b

TheOnyenweakuet al. (2004). Farming experience is

positive and not significantly related to technical
efficiency. The findings are consistent with theulés by
Rahman and Umar (2009) and lIdiong (2007). This

among pineapple farmers (23%) are necessary. Th(?‘neans that being an experienced farmer is not good

farmers have a mean of 32 years of agricultural

experience, while on average each farmer runs althos
acres of land for pineapple plantation. In additioost
of the farmers are actively involved in the agriatal
association (93%) as a way of getting information a

assistance from the IADP as input in ensuring the

smooth running of the project.
In order to get the information on determinants of

inefficiency, efficiency scores were regressed upon
some demographic information of the farmers and the

environmental variables. Technical efficiency score

enough to achieve higher level of efficiency. Hoegv
this result contradicts that of Onyenweaku and Nwar
(2005). Education shows no significant relationshith
technical efficiency. This result is consistenthwnihat of
Onu et al. (2000) but does not tally with that of
Onyenweaku and Effiong (2005). A logistic analyisis
also performed and it shows that farmer-related
variables such as family labor, agricultural expece
and land areas are more important than the vasaifle
age and farmers’ education in determining the

was used as the dependent variable. Since thesscoréfficiency level in IADP Samarahan, Sarawak. The
are bounded in between zero to one, the use of théesults of this study are consistent with the figdi of

ordinary least-square regression model is unsugtabl
Hence, a Tobit analysis model was employEable 5
shows the Tobit regression results that examined th
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(2004); Binamet al. (2004); Spellmart al. (2008) and
Wadud and White (2000).
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4. CONCLUSION Bravo-Ureta, B.E., D. Solis, V.M. Lopez, J. Maripan
o ) and A. Thiamet al., 2007. Technical efficiency in
The objective of this study was to apply a twasste farming: A meta-regression analysis. J. Prod. Anal.
methodology to investigate the technical efficiermnyd 27-57-72. DOI: 10.1007/s11123-006-0025-3

assess the factors that influence the efficiencyrop Byrnes, P., R. Fare, S. Grosskopf and S. Kraft,7198
production in IADP Samarahan, Sarawak. The lack of * tgchnical efficiency and size: The case of Illinois

empirical studies in Malaysia, which focus on thetérs grain farms. Eur. Rev. Agric. Econ., 14: 367-381.
affecting the efficiency of the crop production, timated DOI: 10.1093/erae/14.4.367
this study. Most of the pineapple cultivators inDIR Chavas, J.P. and M. Aliber, 1993. An analysis of

Samarahan scored less than 0.5, which means they we . - ; . i .
operating at an inefficient level and should be enor economic efﬁmepcy in agriculture: A nonparametric
approach. J. Agric. Res. Econ., 18: 1-16.

productive to maintain the number of inputs and to ! ; : )
produce at the production frontier level of thederor ~ CO€lli. T., 1996. A Guide to DEAP Version 2.1: Aa

best practices. The policy implication from thisicst Envelopment  Analysis (Computer) —Program.
suggests that the introduction of contract laboagsist University of New England, Australia. .
farmers in farm work, the strengthening of assemiat ~Coelli, T.J., S. Rahman and C. Thirtle, 2002. Técln
and active participation and the increase in thea af allocative, cost and scale efficiencies in bangiade
crops are important factors in contributing to the rice cultivation: A non-parametric approach. J.
improvement of technical efficiency among pineapple Agric. Econ., 53: 607-626. DOI: 10.1111/j.1477-
farmers in achieving the target of pineapple préidac 9552.2002.tb00040.x

of 16,000 tons/acre in IADP Samarahan itself (MAAI, Deller, S.C. and C.H. Nelson, 1991. Measuring the
2008). It is important to contribute to the increas food economic efficiency of producing rural road
security and competitiveness in the agriculturateeto services. Am. J. Agric. Econ., 73: 194-201. DOI:
achieve the production target of 25 tonnes/acrerdter 10.2307/1242895

to generate net income  of .R.M2830 (MPI_B_’ ?OlO). Dhungana, B.R., P.L. Nuthall and G.V. Nartea, 2004.
Increasing agricultural productivity and sustaifigpin Measuring the economic inefficiency of Nepalese

rc?]ig\f:mgatnoe:‘u;r?:]orrizszurt?ri; (;igta?f:blguls/riﬁm(;ﬁ the rice farms using data envelopment analysis. Aus. J.
P @ Agric. Resource Econ., 48: 347-369. DOI:

effort to increase the farmers’ income in line witte .
recommendations of the third objective of the Nadio 10.1111/,.1467-8489.2004.00243.x

Agricultural Policy. Farrell, M.J., 1957. The measurement of productive
efficiency. J. Royal Stat. Soc., 120: 253-290.
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