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ABSTRACT

: technical efficiency of farmers ip
The study examined the impact of the adoption of R-Box rice production technology ﬂgnﬁ[hzompﬁsing of 48 that utilized the
Badeggi, Niger State. Nigeria during the 2006 cropping scason. A total of 96 farmers,

technology and 48 that did not were
dummy variable approach was used

) - hnique. Additive multiplicative
- » dom sampling tec :
selected for the study using purposive ran : r en as the lead eguation.
in the analysis of data. Double logarithmic functional form was Gas 4

: : — -r and slope shift dummies for seed and
Results showed that the intercept shift dummy or neutral technical efficiency parameler an p<

credit are statistically significant

ively 1S 1ndi  the two grou
at 3 percent, 10 percent and | percent levels respectively. This indicates tha groups of

: : : ifferent production functions, [
farmers are characterized by factor-biased or non-neutral production fux}cuuns, that is, they hai\l;ﬂlﬁ:: 5uwe;ﬂn‘:ﬁ in form of eredi;
Is recommended that appropriate policies that would raise the purchasing power of farmers

availability to enable them adopt the technology be designed.

INTRODUCTION

Rice has become a staple food of considerable
Strategic importance in  many rapidly growing
African cities, where its consumption among urban
and rural poor households has increased
considerably (WARDA. 2003).

WARDA (2003) also observed that Nigeria is the
world's second largest net importer of rice,
spending over USS300million annually on rice
importation alone. There seem to be a consensus
that this situaton is paradoxical given the vast
resource endowment in terms of agricultural
potentials. Many believe that the importation trend
ought to have been on the decline. Nigeria has the
potential to be self-sufficient in rice production and
virtually all the agro ecological zones of the country
are suitable for its cultivation (FOS. 2002).

In spite of the apparent
production. Akpokodje. er af (2001) and AJibefun
am:j_ Aderinola ljkﬂ'“?*‘l reported g3 decliniﬁg self
suthiciency ratio from 99¢ (in 1961 10 1975, o
.9"?— In 19% o _]()1)9. The decline has been
attnbuted 1o increasing population ang Constraints

INCTS1ses  in domestic

on domestic production, which has not been high
enough due to price depression because of massive
rice imports. The Federal Government of Nigeria
cognizant of this fact had designed policies and
programmes aimed at boosting domestic production
(0 meet domestic demand since 1989 (Idiong.
2005). These include amongst others, the Fadama
Rice Programme. the Japanese Assisted National
Rice Production Project as well as the River Basin
Development Rice Programme. Rijce production
technologies have also been developed by Research
Institutes one of which 1S the R-Box Technology. A
complete package for nee production with R-Box
technology as jts trade name was imitiated by the
Candel Company in collaboration with Natonal

Cereals Research Institute  (NCRI). Badegg.
Nationa] |

Seed Service (NSS). Premier Seeds.

Termitory
tillage project was
Presidential Initanve on Rice
| of the scheme is 1©
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was introduced with a view (o

reducing the adve

. . . g adverse
effects of conventional tillage. It s a4 system tilrl‘“kl
C s ste H

creates as good an environment s possible for

According to WARDA (2003), the components of
the R-Box technology include: chemically dressed
seed vanety, a broad Spectrum rice herbicide (;-

ORIZO plus), foliar fertilizer (Boost Xtra) dn§
insecticide (ZAP). The package was sold to farmers
at %7,000.00 (seven thousand Naira only). The yiel{.i
is estimated to be about 3. 7tons/hectare. The
problem of low yield in rice output and its low
quality mnecessitated the introduction of R-box
technology to bring about Increase in rice
production. Similarly, the problem of adherence to
traditional farming practices and slow rate of

adoption of new technology have been identified as
the repeated causes of reduction in rice output

(Kehinde, 2002).

Singh et al (1997) observed that more than 60% of
nice produced in Nigeria comes from the lowland.
However, the hectarage and productivity growth is
low and may be difficult to sustain because of
limited tractor availability, declining soil structure
and increase in the population and diversity of
perennial weeds in the lowland.

Given that the technology had been disseminated to
farmers, the need to evaluate the impact it has
exerted on their production activities is deen::ed
appropriate so as to create a feedback me;hamsm
that will sharpen policy focus. Several studies hgve
indicated the possibility of measuring the [echtjuf:al
efficiency of a farm-firm using the additive
multiplicative dummy variable approach rather than
the traditional method of fitting separate models and
testing the equality of coefficients belwgan them or
even the stochastic production frontier analysis
(Nwaru, 2003: Tanko and Jirgi, 2007; Onyenweaku,
1994; Baggi, 1981 and Banwo, 1986).

This study therefore aims at comparng the
efficiency in rice production by farmers ﬂ_dﬂp[‘mg R_.
Box Technology and the non adnplelrs n }ittdﬂgp
Local Government Area (LGA), ngﬂf State _by
disaggrﬂgating the farmers based on therr adoption
or otherwise of the said technology.

»  TANKO, L.; IBRAHIM, F. D. AND JIRGI, A. J.

RESEARCH METHODOLOGY

Area of study

This study was carried out in Badeggi LGA of
Niger State, Nigeria. Niger State lies between
Latitudes 8°21' and 11°30'N and Longitudes 3°30)'
and 7°20'. It is situated in the middle belt zone of
Nigeria and is indispensably one of the largest
fertile agricultural lands in Nigeria covering about
8,733,170km” of the total land area of the country. It
IS charagl‘ﬂ"ized with distinct wet and dry seasons.
With d population of over 3 million (National
Popglation Census, 2006), over 80% of this
population engage directly or indirectly in
agricultural activities.

River Niger whiclr forms the Northern boundary of
the state and its flood plains as well as the
availahili?y of extensive Fadama, offer a unique
opportunity for the production of rice and sugar
cane.

Badeggi LGA has a landmass of about 1,266km-
with a population of about 283,000 people. The
LGA is known all over the nation for quality rice
production which perhaps justifies the siting of the
National Cereals Research Institute in Badeggi.

Data Collection

Data used for this study are primary data generated
with the use of well-structured questionnaire. Multi-
stage and purposive random sampling techniques
were used in data collection.

Firstly, Badeggi LGA was purposively selected
because rice production is the predominant
agnicultural activity. Second stage involved village .
selection. Eight villages were drawn from the frame
using the random sampling procedure. The include:

Katayeregi, Kambari, Zuzungi, Basantu, Badeggi,

Essa, Cheche and Kansanagi. They are also

reknown rice producing communities. Thirdly,

twelve farmers were selected using the random

sampling procedure, comprising six of those using

R-box technology and six of those not using R-box

technology from ecach of the sampled villages

bringing the total number of sampled farmers to 96.

Data collection was done using the cot-route

approach from June to December during the 2006

Ccropping season.
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Data Analysis

Technical efficiency refers to the ability of a given
set of entrepreneurs (in this case, farmers who
utilized R-box technology and those who did not),
to employ the best practice in an industry so that not
more than the necessary amount of a given set of
resources are used in producing the “best” level of
output.

In this study, the additive multiplicative dummy
variable approach was wused rather than the
traditional method of fitting separate models and
testing the equality of coefficients between them.
Several authors (Tanko, 2005: Nwaru. 203;
Onyenweaku, 1994 and Banwo 1986) have adopted
this model in their various investigations.

The model is specified in implicit form as follows:

Y = f (X[: XE# X:’u X-Cl-'r XS, X—CH D! X]D! X:D‘l X3D"
X4D, X5D., XGD, E',) (l)

Explicitly, the log linear Cobb Douglas production
function is specified as:

In Y=1TIAE.+BDD+A [InX,+B 1DlnX1+AglnX3+BngnX
»+A3In X+ B3DIHX3+A41!1X4+B4D111X4+A5]I1X5+B5
DInXs+e ...(2)

Where in equations (1) and (2):

In = Natural logarithm

Y = QOutput of rice (in kg)

X = Fertilizer input (bags)

X> = Quantity of seed (kg)

X3 = Cost of chemical (&)

X4 = Farm size (hectares)

Xs = Labour input (man days)

Xe = Amount of credit utilized (A8
A, = Intercept or constant term

B, = Coefficient of the intercept shift dummy or
neutral technical efficiency parameter

D = Dummy variable which takes the value
tfor tarmers utilizing the R-box
otherwise

of unity
technology and ZEero

Rice Production.
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. 06
NIGERIAN JOURNAL OF RURAL ECONOMY AND SOCIETY, VOLUME 3, 20

XD, XsD and XeD are:'the slope
shift dummies for 'ferliliz&r,.se;ad, chemical, fam
size. labour and credit respectively.

.. 6) are the coefficients of the i*

X] D, XED" X"D

Al (izlr 2? 2

variable .
.. 6) are the coefficients of the

. fi 2, : :
Bi (i= 1, ariables associated with each of

respective dummy v
the variables
e = stochastic error term with Ordinary Leagt

Squares properties

Data were fitted 1nto equation (1) for each r_?f the
following four functional -forms namely, linear,
semi-logarithmic, expnnent!al and Cobb-Douglas
and the equation of “best fit’” was chu;en as the lead
equation and was used for further discussion. The
choice was based on the normal economic,

econometric and statistical critena.

RESULTS AND DISCUSSION

A summary statistics of the resource inputs and
socioeconomic characteristics of the rice farmers is
presented in Table 1.

vilue
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—_—  —__ TANKO,L.;IBrRAHIM, F. D. AND JIRGI, A. J.
_ Users Deviation
W“f rice (bags) 62.50 Non-users Users Non-users Users Non-users s
Farm size (hectares) 3 25 IEE*?S 40.32 14.14 75.00 55 I{;Jf:;} Nil‘;[;:;:rﬁ
' 35 25. * | 2,
[ abour/Farm (mandays) 1 1.08 1.62 1.50 0.90 5.00 1.80
13.48
Quantity of seed/farm (kg) 102,05 47.89 38.13 88.79 75.10 138.17 129.00
- 44.00
Quantity of fertilizer/farm (kg) 45.66 21.00 25.80 28.00 30.00 60.00 61.3]
| | 500.00
agrochemicals/farm (Naira) 150.00 310.00 140.00 250.00 50.00 750.00 250,00
1375.
credit (Naira) e 0.00 855.00 0.00 850.00 0.00 1900.0 0.00
Age (years) s 15,5 15,500. 9,750 2,500 1,800 45,000 30,000
e g expericnce (years) 50 20.60 2235 25.00 30.00 60.00 65.00
34,
R gg 3??3;]5 15.60 17.38 28.73 33.00 40.00 42.50
Educational attainment (years) ) 5.20 4.70 3.00 4.00 12.00 10.00
.00 6.00 6.30 5.14 0.00 0.00 14.00 12.00

“Source: Field survey data, 2006.

Results presented in Table 1 shows that the average
farm size 1S 3.25 hectares for users and 2.35
hectares for non-users respectively. A typical farmer
sampled is 43 years and 48 years old for users and
non-users of R-box technology respectively.
Majority of sampled farmers were male, accounting
for 72.92% of the total, had eight family members
and had attained at least Quranic level of education.

Measurement of Technical Efficiency

The results obtained after fitting numerical data to
equations (1) and (2) are summarized and presented
in Table 2. The Double logarithmic functional form
was chosen as the lead equation. The F-statistic 18
statistically significant at 1 per cenl which implies
that the explanatory variables included in the model
adequately explained the exogenous variable and
the model can be used for further analysis. The R-
is 0.985 which implies that the
bles accounted for about 98.50%

of the variation in the output of rice in the survey
arca. The intercept shift dummy OF neutral teghmcal
efficiency parameter and slope shift _dummles for
seed and credit are statistically significant al 5 per
cent, 10 per cent and 1 per cent levels rfas_'.pectwely.
Similarly, three variables namely fertilizer, farm
size and credit are statistically significant at 1%, 1%
and 5% levels respectively.

The specific objective of this stud

square value
explanatory varia

y is 10 ascertain
of farmers IS

2 indicate that the intercept shift dummy (or neutral
technical efficiency parameter) for the two groups
of farmers is negative and statistically significant at
5 per cent , implying that a shift in neutral technical
efficiency parameter to a higher level for farmers
utilizing the R-box technology exists. In other
words, farmers utilizing R-box technology are more
technically efficient than their counterparts and .
points to the positive impact the technology exerted
on rice production in the survey area. The negative
sign suggests a lower level of use intensity of
resources by those utilizing the technology. This
finding is in consonance with previous findings by
Nwaru, 2005; Desai and Mellor (1993) and Nwagbo
(1989). Those farmers who did not utilize the R-box
technology achieved a lower level of output per unit
of input due to their lower technical efficiency.

The slope shift dummies for seed and credit are
statistically significant at 10 and 1 per cent levels
respectively. This indicates that the two groups of
farmers i.e those utilizing the technology and
otherwise. are characterized by factor-biased or
non-neutral production functions. That is, the two
groups of farmers have different production
functions. The slope shift dummy for seed (-0.130)
is negatively signed suggesting a lower level of use
intensity by farmers utilizing the R-box technology.
Results in Table 2

Table 2 : Estimated Production Functions for Users and Non-
users of R-box Technology in Rice Production.

whether any defined group the same | - ——
- 1 I ari | sloe Semi- onentia mear
characterized by neutral, fua,lm.'-bld.sed o1 g Tnfiif.'iﬁs EJEETL g Jeuleg ol
production function. The attention 15 fﬂcuse_ e e 14 0 et
Results 1n Table Fertilizer 0.220+" .33.750 13.272 5.381°¢

slope and intercept shift dummies.
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(2.832) (0.945) (-1.515) (2452)

Seed 4.116E-02  -45.079 4.101 -0.181
(-0.730) (1.013) (0.676) (-3.089)

Agrochemical ~ 281SE-02  1.988 -1.502 5.257E-03
(0.422) (1.122) (-0.210) (1.369)

Farm size 0.705%+= 0.1 S8*** 46,809 20.813** |
(7.787) (2.725) (-3.048) (4.989)

Labour 7.506E-02  3.068E-03  -8.989 0.137*
(0.819) (1.003) (-0.911) (2.288)

Credit 0.124++ I.113E-02  -7.088 1.361E- |
(2.425) (0.673) (-1.252) Q3¢

(4.560)
Intercept -3.054* 3,753 %% . 59.571***
dummy (D) (-2.002) (32.077) 728.742**+  (10.652)
(-4.349)

Fertilizer (D) 7.044E-03  6.211E- 25.957 46.039E-03 |

(0.057) 03*** (1.971) (0.014)
(2.725)

Seed (D) 0.130* 9.077E- 4.690 -0.884

(-1.697) 03+ (-0.563) (-1.003)
(7.658)

Agrochemical  -1.719E-02  -6.980E-04  6.530 -1.684

(D) (-0.214) (0.625) (0.758) (-0.635)

Farm size (D) -0.305 -3.210E-05  11.524 -0.114
(-1.659) (-1.646) (0.544) (-1.322)

Labour (D) 0.108 4.582E-04 11.875 0.086
(0.794) (-1.330) (0.814) (0.447)

Credit (D) 0.4]5%*+ -5.170-06 60.872%** | 940**
(3.080) (0.862) (3.984) (2.432)

R* 0.985 0.846 0.781 0.948

R* adjusted 0.983 0.837 0.776 0.944

F-ratio 420.024***  100.699*** 293 9g3***= 229 g3+

Note: *** ** and * implies statistically significant
at 1%, 5% and 10% levels respectively. Figures in
parentheses are the respective t-ratios. |

also show that the slope shift dummy for credit
(0.415) is positive which implies a higher level of
use intensity of this resource by farmers utilizing the
R-box technology, due possibly to their poor
financial base which necessitated capital borrowing.
This finding agrees with Amaza and Olayemi
(2001) and Nwaru (2004) who opined that capital
borrowing is necessary as it enables the farmer to
gain access to better production technologies.
Availability of credit enables the farmer increase
farm size and procure production and maintenance
inputs. Labour variable was not significant at |
explaining the output of rice, due possibly to the
fact that R-box technology is a tillage conservation
technology.

CONCLUSION AND POLICY RECOMMENDA TIONS

Farm resources were not optimally allocated as
none of the farmer groups achieved absolyte
iechnical efficiency suggesting that there s a
considerable scope for improvement by reallocating

ces more optimally. HOW‘-“r't:r
UtiIiZﬂd thﬂ R-b{}x tﬂchn(}hjﬂr;
more technically efficien iy ‘

were ho did not. This points the

vl C w
thewr counterparts

_ . technology exerted on .. |
"“puc[ the [L—'Lrh gy Nce |

i ‘UE are! 1 RN G -
Posclilrclinn in the study arca. the surrent state
P ology used by farmers who did not use
tech

hnology 15 inferior and gros§ly_lﬂadcquatg 0
e about significant INCreascs 0 TIGE. production
bring who utilized the lf.‘.Chl'Inlr,i_:}.

ver, farmers g4 '
MﬂmnobSBWﬂd o have exhibited higher . |
were

dit and lesser for improved seed

intensities for cre : +
intel ision of credit thus becom:

ovi
The need for pr | | .
imminent in . increasing farmers’  technical

efficiency. This will involve establishment f
sustainable micro credit schemes. Policies directed
at consolidating farmers’ holdings through the

formation of farmers’ cooperatives will also be
useful in the study area. This would translate into

increased capacity utilization, increased output and
income. Increased use of credit could consequently
usher in considerable improvement in productivity
and drastic reduction in acute poverty 1n the area.
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