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: and input. Efficiency is improved if more outputs a \ging inputs, or if the same
outputs are generated with fewer inputs. According fo Bravo-Ureta and Rieger (1991). substantial resources can be

' thirough efficiency measurement.

‘ tive efficiency in input selection involves selecting (hat mix of inputs (such as land. labour and capital) which
of output at minimum cost (eiven the input prices which prevail) (Coelli, Prasada Roa,
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lar techniques used in ecfficicnecy analysis. Alenc. Manyongand Gockowski. (2006) stated that additional
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the question of the amount of output quantities to be proportionally expanded, using the same quantities of input.
The absence ol an error or stochastie disturbanee term in DEA means that standard crrors (and therefore, confidence
itervals) cannot be estimated. which is a serious econometric problem. Advances in DEA l,,ilcralure'inc':lude using
pootstrap 1o establish the contidence interval of technical efficiency (Simard Wilson. 2000). Bootstrap will be used
1o construct confidence intervals for this study. Unlike the stochastic frontier model, DEA does not give an estimate
of & taemer's specific variables that aftect efficiency. This, however, can be estimated using the Tobit model or
ordinary least square regression (Ajibefun, 2008; Gul, Koc, Dagistan, Akpinar & Parlakay, 2009).

International studies on efficiency measurement approaches and cfficiency levels

Koc. Gul. and Parlakay (2011) analysed the technical efficiency of second crop maize growing farms in the East

Mediterranean region of Turkey using Data Envelopment Analysis (DEA). It was found that maize growers had

mean Ths of 0.72 and 0.88 under the assumption of CRS and VRS assumptions, respectively. The mean scale

elliciency was 0.8 1. implying that there were some opportunities for improving resource-use efficiency.

Van der Merwe (2012) used 4 DEA approach to examine the cost efficiency of raisin producers in Eksteenskuil,

South Africa. The result showed that the mean cost efficiency of raisin producers was 0.33. Jordaan (2012) also

investigated the technical and cost efficiency of raisin producers in Eksteenskuil, South Africa. The researcher

applied DEA using the Double Bootstrapping approach to examine the TE of the farmers. The result showed tliat

the bias-corrected technical efficiency scores ol the raisin farmers ranged from 0.21 to |. The average bias-

corrected technical efficiency score was 0.78. s

Obare. Nyagaka, Neuyo and Mwakubo(2010) studied the allocative efficiency of Irish potato producers in

Nyandarua north district, Kenya, using SFA. The rescarcher found a mean allocative efficiency of 0.57 among the

farmers. and that the potato production in the study area was characterised by decreasing returns to scale.

Khan and Saeed (2011) measured the technical, allocative and economic efficiency of tomato farms in northern

pakistan, The study revealed technical and allocative efficiency indices of 65 and 56% respectively. The mean

econamic efficiency was 35 %. i

Khai and Yabe (201 1) investigated the technical efficiency of rice production in Vietnam using SFA. The results

showed that farmers were relatively efficient. which was depicted by a technical etficiency score of 82 %.

Nynge_lka. Obare, Omiti and Wilson, N (2010) studied the technical efficiency in resource use of smallholder lrish

potato farmers in Nyandarua north, Kenya: The researchers applied a dual Stochastic Parametric Decomposition

Technique to derive the technical efficiency indices, and a two-limit Tobit model to examine the influence of socio-

economic characteristics and institutional factors on the technical indices. The researchers found that the average

technical efficiency was 67 %. .

From the literature review, it should be noted that various approaches have been applied to estimate efticiencies and
The two major approaches used are SFA and DEA. Although DEA has

their determinants in different countries.
limitations when applied on its own. namely giving biased and inconsistent efficiency estimates, researchers have
continued to apply the approach. These shortcomings of DEA, however, can be overcome when applied in

conjunction with Double Bootsrapping. When applied together with Double Bootstrapping in the first stage, it gives
unbiased and consistent estimates, and in the second stage DEA, the limitations of using Tobit to explore the
determinants of efficiency are overcome. From the literature reviewed, only Jordaan (2012) applied DEA using the
Double Bootstrapping approach to obtain reliable estimates of efliciency levels of the farmers they studied.
Accordingly. the application of 'the DEA Double Bootstrapping approach in this study will fill in the existing
knowledge gap in the subject matter. \
Nigerian studics on cfficicncy measu rement approaches and efficiency levels ¥ &) : A
Ogisi, Chukwuji. Christopher and Daniel (2012) studied the efficiency of resource use by rice farmers in Ebonyi
State, south east Nigeria using the DEA approach. The results revealed that about 6% of the farmers attained
technical efficiency of 100%. The technical efficiency ranged from 20 % to 100 "/f',; ' . '

Otitoju and Arene (2010) studied the constraints and determinants of technical efficiency in medium-scale soybean
production in Benue State, Nigeria, using the Stoc The tindings showed that the average
technical efficiency was about 73 %.
Akinbode, Dipeolu,andAyinde (2011) appl

efficiencies of ofudarice tarming in Ogun State, Nigeria. ts. _ | :
economic efficiencies of 0.73, 0.93 and 0.67, respectively.  Ogunniyl and Ojedokun (2012) investigated the

production risk and economic efficiency of rice farmers in Kwara Slate, ngc.‘rm. 11_15”1‘__- an SFA ag);:lr?oaclzi. Oth.f |
: % (ks 205 » mean allocative economic elficiencies were V.42 and U.o/,
average technical elliciency score wis (.87. the mean allocative and ec
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ied the SFA to examine the ‘technical, allocative and economic
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jvely. The results showed that ther ienili -

' were were signilicant allocative Ty e 4
¢ in Kwara State £ i tive and economic inefficiencies among rice
‘ Bootstrapping procedure - ; .

Double S apping pmculuu. Most of the researchers continue to use the Tobit or OLS i ar
of the efficiency studies in Nigeria also shows ' in the two The
DEA. which giv 'y "“"ll geria also shows (hat researchers who have applied the DEA did not apply -
T Ih;ts ; b 1’:: ?lll‘IL iable estimates ol the determinants of efficiency (Simar& Wilson, 2007)

i lioﬁ ;n by ¢ 1(: lu.\_umhu\ to apply the Double Bootstrapping DEA procedure in order to obtain more valid

3 C e determinants ol etficiency L s ; ¢
' n of risk 'wel-stil)m“.h,\ms ;)l gy It is also clear from the literature review that information on the
te reliable k(nm\l“i‘ il e minant of efficiency is scanty. Such information is important in order to
‘leqdoe > SRR . by
dﬂﬂmin‘l s of H'L»( ge on the influence of risk attitudes on the decision-making behaviour of farmers and on

> i NS (] lency 5 HA AT X s - Ao 5 g
ex Ian'n‘r v(,‘ Sl ‘lt“ul‘q . In the current study. the Double Bootstrap DEA approach will be used to determine

JpmBRtory variad Ee influence the technical efficiency of the farmers. The influence of risk attitude on the
jency of farmers will also be explored.

CONCLUSION
| l;eov|§Iw c[;t the L‘Hm'cncy studics in Nigeria also shows that researchers who have appliéd the DEA did not apply
the .uh‘cl o'c)tsllappln;; pnoccd.ure. Most of the researchers continue to use the Tobit or OLS in the two-stage
SEA. which gives unreliable estimates of the determinants of efficiency. There is thus a need for researchers to

apply the Double Bootstrapping DEA procedure in order to obtain more valid information on the determinants of

efficiency. ;
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