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ABSTRACT
This study examined the economic efficiency oflamdlmedium scale cassava processing enterpnisbro State,
Nigeria. Thestudy was based on primary data obtained in a csesgional survey that involved 80 randomly
selected small and medium scale cassava processitgyin Orlu and Owerri Agricultural Zones. Thetd was
analysed by both descriptive and Stochastic TranBlwfit Function Techniques. The study reveads #mall and
medium scale cassava processing enterprises weérefficient. The small scale enterprise was mofigient than
the medium scale enterprise.. There were no sagmifi differences in mean efficiency between thell samal
medium scale enterprises. Profit was influencethbgur, credit status, number of people employed extension
visit for small scale and number of people employeedit status and labour for medium scale entsgs. Small
and medium scale cassava processor should therédores more on ways of accessing credit while gowent
should ensure more extension visits to the procsesso

Key words; Economic Efficiency, Small and Medium Enterpriseas€ava Processing Enterprise, Nigeria,
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INTRODUCTION

Cassava is one of the important sources of carbalsydood in Nigeria. Nigeria is the largest proeluof cassava
in the world with total output currently put at abhd4 million metric tonnes a year (FAO, 2002). regently,

cassava is primarily produced for food especiallyhie form of garri, tapioca and fufu for human smmption. But

the crop can be processed into several secondadugts for industrial market value (World Bank sayy1981).

These products include chips, pellets, flour adkessialcohol, and starch, which are vital raw niaterin the

livestock, fee, alcohol/ethanol, textile, confentoy, wood, food and soft drinks industries. They also tradable
in the international market.

Estimates of industrial cassava use suggest tipmoximately 16 percent of cassava root productias wtilized as
an industrial raw material in 2001in Nigeria 10 g1t of which was used as chips in animal feedevbipercent
was processed into a syrup concentrate for safkglrand about 1 percent was processed into higlityqjoassava
flour used in biscuits and confectionary, dextrire-gelled starch for adhesives, starch and hydatdgs for
pharmaceuticals, and seasonings (Kormawa and Ako2@03). This estimate leaves 84 percent or @8ltbn
tonnes of production for food consumption, a partid this of course being lost in post harvest madte. But, the
methods used in achieving these are almost tedibich may lead to inefficient use of resources pathaps low
quality and quantity of products. These implieattfor the product from cassava to compete favgrablthe
international market, there is need to go beyomtiotes methods of processing which perhaps seerfidiesit
(Ogbonna, et al, 2007). The method used by smallmedium scale cassava processing in Imo State sebe
tedious, may lead to inefficient use of technolagioputs and low products. An efficient procegsiachnique in
food could lead to increase in the quality and ¢jtaof food available for consumption (Nelson andnald, 1980,
Ogbonna and Ezedinma, 2005). According to IFCQ80ahe small and medium processing operations&lpi
employ four to fifty or more workers. The need fanovative cassava processing technologies isnemos.
Traditional cassava processing has a number ofsinatide attributes. It is time consuming, provites yields and
lacks storages capacities. Many described it adgary.

Thus, this study aims at analyzing and comparegtbaomic efficiency and its determinants in sraall medium
scale cassava processing enterprises in the aitfa,thve general believe that smallholder cassawrqssing
enterprises are more efficient than medium ancelaoggle processing enterprises.

METHODOLOGY

The study was conducted in Orlu and Owerri agnigaltzone of Imo State Nigeria. The area lies betwlatitude
of 5.2N and 6.08\ and longitude of 6% and 7.8E. The area has tropical climate characterizedigly rainfall
and temperature range of 15000mm — 20000mm afw-337c respectively. Agriculture is the major occupatio
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of people and the major arable crops cultivatethese areas include cassava, yam cocoyam, maigpempend
other vegetables. The plantation crops such gsahihs, coconuts, rubber, cocoa, plantain and lzenahivestock
reared in the zones include poultry, goat and shéemultistage sampling technique was adoptedHerselection
of respondents. Four Local Government Areas werpgsively selected from the two zones and ten Isamal
medium scale cassava processing mills each wepoginely selected per LGA making a total 160 enisegs.
Primary data was collected to capture such varsabke capital, labour in man-days, transportatioatewand
petroleum used in processing and their pricess Wais done by the use of well structured questioen®ata were
analyzed using descriptive statistics such as &egies, percentages, means and t-test

statistic.

Model Specification

The normalized translog profit function model wagd to analyse the economic efficiency and therahétants in
small and medium scale cassava processing entsprichis can be specified as follows

[1* =[P = F* (r:2)

Where

[1 = normalized profit of the ith enterprise

r, = vector of variable input prices

Z = vector of fixed input prices

Alternatively, the above equation can be writtetréamscendental logarithmic form as stated below:
IN[Te = Po + Balnry + Balnry + Palnrs +palnrs + Psinrs + 0.5Inr:? + 0.53-Inr,2 +0.58gInrs? + 0.5oInrs? + 0.5 0lnrs +
0.5B14Inr1Inry + 0.3 100nriInrs + 0.3313lnrqInrg + 0.3 14nrInrs + 0.FPslnrolnrg + 0.PB6lnrolnrg + 0.537Anr,lnrg +
0.5BgInrslnrg + 0.3 glnrsInrs + 0.FPyolnr4lnrs + Vi-U;

Where:

[1e = normalized profit in Naira per enterprise

r, = wage rate normalized by the price of outputepeerprise

r, = price of other inputs normalized by the priceofput per enterprise

r; = price of petroleum/fuel used normalized by thiegof output per enterprise

r, = unit cost of transportation normalized by thig@of output per enterprise

rs = capital inputs ( interest rate) Naira

U, = error term under the control of the enterprise

V = error term not under the control of the entesgsi

Bo = intercept

B1 —Boo = estimated coefficients

The economic inefficiency effects; 13 defined by

Exp (-U)] = Efficiency of the ith enterprise

Z; = Age of the enterprise (in years)

Z, = Labour (in Mondays)

Z3 = Credit status (dummy variable; 1 = access, 0 agtess)

Z, = Business Experience (in years)

Zs = membership of cooperative society (dummy vaeabl= member, o = non member)

Ze = Number of Employees

2, = Extension visit (hnumber of times)

£ = Error terms
Theps and bs are scalar parameters that were estim@itedstimate the model and separate inefficiehgygome

assumptions about the distribution i.;e\Nv(O, @%) while U has a half normal distribution i. g & (O, ). The
estimates for all the paramenters of the stochdstiatier function and the inefficiency were sinauieously
obtained, using the program frontier version 4.4€li, 1996). The enterprises were compared ferpiesence of

economic inefficiency effects using generalizectlifkood ration test which is defined as follojs= -2 In [L
(Ho)/2(H)]

Where L (R) is the value of the likelihood function for theoitier model, which the parameter restrictions
specified by the null hypothesisgHare imposed; His the value of the likelihood function for thengeal frontier
model. The efficiency indices were compared usitegt as shown below

Tcal = l(l—_X2

"'f':lgl_"' S?
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Where:

X, = the mean economic efficiency indices of smalescassava enterprise

X, = the mean economic efficiency indices of mediwales cassava enterprise

S, = the variance economic efficiency indices of dreedle cassava processing enterprises

S,* = the variance of economic efficiency indices afdium scale cassava processing enterprises
N; = the number of sampled small scale enterprises

N, = the number of sampled medium scale enterprises

RESULTS AND DISCUSSION

Features of the enterprises:The results in table | indicate that the majoribl.@5%) of small scale cassava
processing enterprises were within the age randge-01.0 years while 46.25% of medium scale caspaveessing
were within the age range of 11 — 20 years. ABGU56% of small scale cassava processing entefpagdetween
6 — 10 years of business experience while 35% kadden had between 11 -16 years experience forumesicale
enterprise. The percentage of small scale cagsaaessing enterprise that employed between 1 @nplebple
were 75% while medium scale enterprise that empldgtween 21 to 30 people were 50%.

Economic Efficiency Analysis: Table 2 depicts the maximum likelihood estimateshef profit frontier function.
The variance and variance ratio are 0.398 and O.@é§8ctively and are significant at 1 and 5 pdrpeobability

levels respectively. The significance of the to@liance GZ) confirms the goodness of fit and the correctness i

the specification of the assumption of the compo=sedr terms distribution. The gamm}ﬂwhich signifies the

unexplained influence by the production functioe #me major sources of the random errors, indicalss that
variation in small scale cassava processing ishated to economic inefficiency. The coefficiertt variables
(wage rate, price of cassava tubers, price of petnal of transportation) were significant at 1.0&wdl of
probability, with wage rate and cassava tuberstipesy signed price of petrol and cost of transptian where
negatively signed which conforms to a priori expdon. A 1.0% increase in wage rate and cass#exd resulted
in a 28.601% and 15.499% increase in profit oféhterprise. This gives an indication of the impoce of wage
rate and cassava tubers in the enterprise profittste. Any increase in procurement of fuel armhgportation
would lead to decrease in profit by 2.104 and 14 3rcent (Emesowum, 2008 and Nwachukwu, 2006).

The results for medium scale cassava processiegpeise (Table 3) revealed that coefficients of eveafe, price of
petrol and cost of transportation were statistycalfnificant but negatively signed. The coeffitief wage rate is
48.475 indicating that 1% increase in price of labeould lead to 48.475% decrease in the profithefenterprise.
This result disagrees with Idiong, (2005). Obwo2000) who noted the positive impact of wage ratepoofit

structure of the enterprise. The coefficients g of fuel and cost of transportation were siigaifit at 5.0% and
1.0% probability level and negatively signed whigdreed with a priori expectations. This impliesrenacquisition
of fuel and transportation would decrease the fability of the enterprise. The diagnostic statsthave

coefficients that are highly significant at 1.0%@deof probability. The coefficient for total varice 7% is 0.211
indicating a good fit and the correctness of ttetriiutional assumption specified, while varianaton 0.871. This
would mean that 87.71% of the variation in profitang the medium scale cassava processing entey|gisee to
economic inefficiency and not related to randomiakility. Small and medium cassava processingrprises
exhibited varied economic efficiency with a mean56f6 and 53% respectively, the maximum and themum
economic efficiency were 89%, 85% and 11% and 9%peetively. This implies that small scale cassava
enterprises are more efficient than medium enteepr{ Emesowunet al 2008).

Determinants of Economic Efficiency: There was presence of economically inefficiendga$ in small and
medium scale cassava processing enterprises siutlg area confirmed by a test of hypothesisHergresence of
inefficiency effects, using the generalized likelid ratio test. The estimated results of deterntghaf economic
efficiency in small scale cassava processing depiitt the coefficient for labour is negative aighiicant at 1.0%

level. A one percent increase in labour of grises decreases the level of economic efficienc.b0007. The
coefficients of access to credit and extensionamirdre positively signed and statistically sigmfit at 1.0% and
10.0% respectively. This result agrees with Ajilpeet al (2007), that extension agent frequently inducekages

and information which stimulates the productivifittee enterprise and promotes their efficiency.
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In medium cassava processing, the coefficientlmdua and number of employees were positive andrafigiant at
5% and 1% signed. The result implies that anyeiase in the labour and number of employees, therltive profit
and economic efficiency of the enterprise. Cogfits of business experience and access to credé %144 and
3.839 respectively. The implication is that therenexperienced and access to credit an enterpaisetine higher
the level of economic efficiency. This is constavith Bravo-Ureta and Pinheiro (1997) who iddgtif positive
impact of experience on efficiency.

CONCLUSION

The results suggest that there was inefficiencyraptbe small and medium scale mills sampled weoa@mically
inefficient but small scale enterprise is more céint than medium scale enterprise. The averagdigied
economic efficiency was 55.6% and 53% respectiviehplying that economic efficiency could be incredsby
44.4% and 47%. The profit was influenced by labouedit status, number of people employed andneite visit
for small scale enterprise and number of peoplel@yed, credit status and labour for medium scalerpnise.
There is need for more access to credit and extengsits on the small and medium scale cassaverpige
processors. Therefore, the processors should adspteducing strategy known as vertical integratind indirect
measures by private organization/s should suppuodilsand medium cassava processor with creditifesilto
enhance its activities.
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Table 1: Distribution of small and medium scale agbusiness enterprises by Age, Business Experience,
Number of Employees, Membership to cooperative orgazation and credit status

Cassava processing Enterprises

Small Medium
Age of the Freq % Freq %
Enterprise (year)
1-10 41 51.25 24 30
11-20 24 30 37 46.25
21-30 9 11.25 13 16.25
31-40 5 6.25 3 3.75
41.50 1 1.25 3 3.75
Total 80 100 80 100
Mean 13.29 15.26
Business
Experience
(year)
1-5 18 225 15 18.75
6-10 30 375 13 16.25
11-16 15 18.75 28 35
17-22 7 8.75 10 12.5
23-28 10 12.5 14 17.5
Total 80 100 80 100
Mean 12.21 13.95
No of
employees
1-10 60 75 0 0
11-20 18 225 7 8.75
21-30 2 25 40 50
31-40 0 0 14 17.5
41-50 0 0 4 5
51-60 0 0 15 18.75
Total 80 100 80 100
Mean 8.98 39.24
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Table 2: Maximum likelihood estimates of the stochstic profit function model (Translog) for small scde
cassava processing enterprises in Imo State

Production factors Parameters Coefficient Stathard t-value
error

Constant term Bo -41.476 0.993 -41.779%**

Wage rate By 28.601 0.911 31.390%***

Price of cassava tubers B2 15.499 0.957 16.2001***

Price of petrol B3 -9.164 0.918 -9.088***

Unit of transportation Ba -14.034 0.900 -15.602***

Interest rate Bs -0.316 1.107 -0.310

Wage raté Bs 1.999 0.881 2.270%

Price of cassava tulfer B7 -14.940 0.927 16.124%**

Price of petrdi Bs -0.775 0.725 1.070

Unit cost of transportati&n Bo -0.896 0.484 -1.852*

Interest raté Bio 0.111 2.384 4.633%+*

Wage rate x price

cassava tubers B11 -2.930 0.836 -3.530%**

Wage rate x price of petrol B12 -6.723 0.720 -9.341%**

Wage cost x unit cost of

transport B13 2.895 0.708 4.087***

Wage rate x interest rate P14 0.022 0.075 0.288

Price of cassava tubers x price

of petrol B1s 10.039 0.778 12.908***

Price of cassava tubers x unit

cost of transport B1s 0.564 0.711 0.793***

Price of cassava tuber x

interest rate B17 -7.066 0.151 -0.469

Price of petrol x unit cost

of Trans Big -3.113 0.546 0.050

Price of petrol x interest rate B1o 0.142 0.076 1.868*

Unit cost of transport x

interest rate B2o -0.156 0.048 -3.477

Diagnostic statistics

Log-likelihood function -76.556

Total variance 52 0.398 0.058 6.813***

Variance ration ¥ 0.108 0.012 9.053***

LR test 10.631

Source: computed from frontier 4.1 MLE/survey d&@08
*rx kxk - are significant levels at 1.0%, 5% and 10%éspectively.
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Table 3: Maximum likelihood estimate of the stochstic profit function model (Translog) for medium sale
cassava processing enterprises in Imo State

Production factors Parameters Coefficient Statiard t-value
error

Constant term Bo 231.251 213.251 227.844**x

Wage rate By -48.475 -48.475 14.234***

Price of cassava tubers B2 -3.353 -3.353 -0.657

Price of petrol B3 -5.174 -5.174 -2.305***

Unit of transportation B4 -9.531 -9531 -3.846***

Interest rate Bs 0.321 0.321 -0.400

Wage raté Bs 9.998 1.142 8.758%+*

Price of cassava tulfer B7 -0.208 0.583 -.0356%**

Price of petrdi Bs -0.862 0.437 -1.973*

Unit cost of transportatién Bo -0.189 0.287 -0.656

Interest raté B1o 0.0.22 0.025 -0.946

Wage rate x price cassava

tubers B11 -4.453 1.760 -2.531**

Wage rate x price of petrol B12 0.588 0.797 0.737

Wage cost x unit cost of

transport B13 -0.039 0.523 0.074

Wage rate x interest rate B1a 0.020 0.081 0.249

Price of cassava tubers

x price of petrol Bis 1.965 0.831 2.365**

Price of cassava tubers

X unit cost of transport Bies 2.949 0.867 3.401***

Price of cassava tuber x

interest rate B17 0.033 0.137 -0.242

Price of petrol x unit

cost of Trans B1s -0.344 0.563 0.612

Price of petrol x

interest rate B1g 0.009 0.051 0.168

Unit cost of transport

X interest rate B2o -0.053 0.032 -1.659*

Diagnostic statistics

Log-likelihood function -77.511

Total variance 52 0.211 0.046 4.590%+*

Variance ration 0.811 0.053 16.345***

LR test 16.081

Source: computed from frontier 4.1 MLE/survey d&@08
*rx kxx - are significant levels at 1.0%, 5% and 10%éspectively.
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Table 4: Maximum likelihood estimates of the deterrimants of economic efficiency of small scale cassav
processing enterprise.

Variable Parameters Coefficient ahdard t-value
error
Constant L 0.4664 0.318 1.467
Age of enterprise Z -0.007 0.022 0.244
Labour Z -0.002 0.000 -3.152%**
Credit status 3Z 0.067 0.020 3.308***
Business experience 4 Z 0.003 0.223 0.128
Membership to cooperative
organization 52 0.119 0.257 0.465
Number of employees 6 Z 0.0107 0.004 -3.012%**
Extension visit 7Z 0.0353 0.022 1.615*

Source:  computed from frontier 4.1 MLE/survey d&@08.
Rk ek % are significant levels at 1.0%, 5% and% respectively.

Table 5: Maximum likelihood estimates of the deterrmants of economic efficiency of medium scale cassa
processing enterprises

Variable Parameters Coefficient Standard t-glue
error
Constant oZ 7.070 2.07 3.415%**
Age of enterprise 1Z -0.019 0.080 -0.232
Labour Z -0.000 0.000 -1.972*
Credit status 3Z 3.839 1.504 -2.552**
Business experience 2 Z 0.144 0.024 6.075***
Membership to
Cooperative organization sZ 0.158 0.201 0.789
Number of employees 6Z 0.173 0.091 -1.897*
Extension visit Z 0.034 0.028 -1.209

Source:  computed from frontier 4.1 MLE/survey d2@08.
o+ % are significant levels at 1.0%, 5% and% respectively.
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