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ABSTRACT

In this paper, the single equation estimation technique using the ordinary least
square (OLS) multiple approach was used to estimate the relationship between farm
size and such factors as Capital, Labour and Education of Smalt Scale Cassava grow-
ers in five Local Government Areas of Cross River State. In addition, technical and
allocative efficiencies as well as resovrce elasticities were estimated based on the
results of the specified production functions.

The R? (which is the explanatory power) for the production function was .71. For
the estimated marginal value product functions, the R? ranged from .29 to :40. Two of
the explanatory variables in the production function, land and labour were significant
at the 95% confidence level. The results of the marginal value products functions
indicated an inverse relationship between productivity and farm size while technical
and allocative efficiencies for land, show that the relatively smaller farm sizes were
more efficient. Resource elasticities were also found to be inelastic implying that strat-
egies aimed at decreasing resource prices to improve productivity of cassava growers
would have minimal effect.
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NTRODUCTION:

'he last two decades have witnessed in-
creasing importance of cassava produc-
ion and consumption in Nigeria. Infact, it
has become a major occupation of most
small scale producers and ranks the num-
ber one staple food crop for both the rural
and urban communities. Its dominance in
the economy is also often credited to its
vroductive capacity which resulfs in yields
well over 31.2million kilogramme-calories
er ha when compared to 2.4 million
ilogramme-calories per ha for guinea
sorn and maize (HTA, 1990).

Droducfivity of these small scale cassava
roducers have been described in many
studies as being characterised by low lev-

els of resources utilization, low levels of
productivity, low levels of capital invest-
ment, low returns of labour and capital and
high levels of inefficiency in spite of its
predominance in the nations’ farming sys-

tem (Olayide and Heady 1982, Khan and
Maki, 1979). Similar studies in the area
by Juanankar (1975), Everson (1994),
Liewely and Williams 91996) and Okon
(1997) have tended to produce mixed or
contradictory results when compared to
the earlier studies indicated above. This
latter class of studies are of the view that
whatever inefficiencies exist are either the
results of differences in objective functions
or the absence of adequate information
and insufficient skills. It is therefore the
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focus of this paper to:

1. getermine the relationship between
farm size, capital investment,
labour and formal education and
small-scale cassava growers and

2. estimate the technical and
allocative resource efficiencies as
well as resource elasticities of cas-
sava growers in five Local Govern-
ment Areas of Cross River State.

THEORETICAL FRAME WORIK:

Helcrow (1980), defines the production
function as the technical relationship be-
tween resources and output in any pro-
duction process, Byms and Sinne (1989),

in the same vein indicate that a produc-
tion function is a surmnmary of the current
state of technology and specifies the
amounts of output that can be produced
from various combinationsaf rezources.
The basic structures of a production func-
tion are the technical conditions, based on
the state of art or knowledge and the limi-
tations or constraints imposed on the sup-
ply of factors of production. In the produc-
tion function, the productivity of labour,
capital and other relevant factors, as well
as the contributions to the toial cutput
caused by technical progress are actually
measurable. When this is done, it be-
comes possible to attnbuw the growth of
output to their proximate causes such as
the growth of the labour force, the increase
in the stock of capital (Investment), econo-
mies of scale etc. If these factor-product
relationships are defined either in terms
of ratios or indexes, they are then referred
to as productivity. Whitemash {1582}, iden-
tifies two measures of productivity based
o the above ratios or indexes. There are
(1) the Partial Factor Productivity (PFP)
and (2) the Total Factor Productivity (TFP).

The earlier ratio relates one factor to out-
put while the latter refers to the aggregate
input rafios or indexes. From the above
discussions, there is an obvious relation-
ship between optimal productivity = d ef-
ficient resources utilization. An increase
in productivity will arise either by using the

same amount of resouices .. . . ..

greater output or a reducticc of the re
source to produce the Loov. wei 03 Oul

St e
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Heady (1952), ant Waners (147
tivity and efficiency measures are svnony
mous and that when efficiency i e nine
in terms of marginal productiv: . ‘armer
would employ factors up to the »nint wher:
the marginal productivitv of tr oz oirpe
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nomiic efficiency, e sign on the coefi-
is indeterminate, (Barnum and S
1978; Liewelyn and Williams, 1 996) Ul
the relationship between capital invester
in agriculture and productivity, the sign:
on the coefficients are positive. These in
vestments, involve the injection of eithe
capital directly through the substitution ¢
adaptive or new mechanical power fo
labour or the substitution of biological in
novations for labour (Roy and Blaise
1978, Adams and Bumb, 1978; ant
Byiringiro and Reardom, 1996). These
substitutions, whatever their source(s
have two major effects on production. The
first is the output effect while the seconc
is the substiiution effect. The sum total o
these effects result in the displacement o
labour for mechanized power and an in
crease in investments in agriculture. The
secondary effect of these changes in tech
nology, is the creation of specialized skills
through training in'the sector. Infact, stud
ies have found a strong positive statisti
cal relationships between formal educa
tion and agricultural productivity (Make)
and Reese, 1981, Liewelyn == Williams
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1996). On the relationship between effi-
iency and level of experience, meastired
n years, these same studies have also il-
ustrated positive and strong correlation
elationships.

1.1 METHODOLOGY:

-ive predominantly Cassava growing Lo-
al Government Areas of Etung, lkom,
¢akurr, Ogoja and Yala with total farm size
oldings ranging between .1 and 4.99 ha
vere selected for this study. Fifty (50)
Juestionnaires were distributed per Local
Sovernment Area through the assisiance
of block extension agents (BEA) of the
Cross River State Agricultural Develop-
nent Project. Data were collected from this
~ategory of farmers between Japuary and
June, 1996. These extension agenis col-
ected and returned a total of (250) ques-
jonnaires which were used for the analy-
sis. The productivity function and equa-
ions for the small scale cassava growers
used for the study are specified below:

CA =F(LA,LB,CP,DE) ---- (1)

CA=p LA+ LB+ CP 4+ DE+e ... -(2)
Where:

CA = Cassava output in kg

LA =Farm size in ha

CP = Capital Invested in Naira

DE = Dummy Variable for Education

1L, is the coefficients of the intercept while
L, 1, - W, are the true coefficients of the
parameters estimated and e, is distur-
bance term.

For the marginal value Products (MVPS)
of Land, Labour and capital, the equiva-
ent equations are represented in equa-
ions 3 through 5 respectively.

MVP,, = b, + b,LB + b,CP + b,DE + U, - (3)
MVP =y, +y,LA+yCP+yDE+Z . -(4)
MVP_, =1, + LA+ LB+IDE+N ... -(5)
Where:

MVP, ,, MVP . and MVP , are the marginal
value products of the specified parameters
of land, labour and capital, b,, y, and |,
are the intercept$-for equation (3), (4) and
(5) respectively, while the bis, yi's and lis

are the true coefficients of the parameters
of interest.”

The data were subjected to analyses for
the estimation of production functions and
the marginal value products of the vari-
ous resources using the ordinary least
squares (OLS) technique.

. RESULT OF THE OLS
REGRESSION ANALYSIS:

Table 1, presents information on relevant
characteristics of the small scale cassava
grown in the five local government areas
of interest of this study. From the table, it
can be seen that the mean farm size, is
3.2ha, while the farm sizes ranged from
.09 to 4.99 mean, capital invested in this
class of farms is estimated to be N122.1.4
and capital invested ranged from as low
as N277 to as high as N2603.8. The very
small farms were rather more labour in-
tensive (i.e used predorminantly farmily
labour) what the relatively larger farms
within this category dependéd on wild

TABLE 1
SELECTED SAMPLE CHARACTERISTICS OF SMALL
SCALE CASSAVA GROWERS IN THE FIVE LOCAL
GOVERNMENT AREAS OF CROSS RIVER STATE.

S/IN | Characteristics Unit of Value
Measurement
1 Farm Size HA
i. Minimum “ .09
it. Maximum " 4.99
iii. Mean " 32
2. Labour Mandays
© 1. Minimum 8 80
ii. Maximum 2 250
jiii. Mean * 150
3. Capital Invested N (Naira)
Minimum “ 277
Maximum “ 2603.8
Mean “ 1221.4
4, Types of Mgt. Percent (%)
Self Managed " 100
5. Educ. Level Percent (%)
i. No. School * 25
ii. Primmary School “ 45
iii. Secondary Sch. ¢ 20
iv. Tertiary (Higher
school Voc. .
University etc.) “ 10
6. Source of Land
Acquisition Percent (%)
i. Inheritance " 78.4
il. Lease " 173
iii. Pledge (include
share cropping) £3
iv. Qutright Purchase * 3
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labour. The table also shows that the pri-
mary source of land acquisition for the
cassava enterprises was from inheritance
as only 78.4% of the farmers required its
use by this sourc e. Educationally, about
70% of the farmers had with no primary
education or completed only primary
school. Twenty (20%) percent of the farm-
ers had completed secondary education
while the balance of the 10% had attended
a farming tertiary institution or the other
as explicated on the table.

Table 2 on the otherhand, contains the re-
sults of the multiple regression analyses
of the cassava production function and the
marginal value product functions of land,
labour and capital as specified in equa-
tion 3, 4 and 5 respectively. The results
from equation 3, 4 and 5 represent the

economic efficiencies of the resources.

being investigated. They are the first de-
rivative d¥ the production function multi-
plied by the cassava output prices as in-
dicated previously.

The R? used to determine the level of total
variations that has been explained by the
included variables in the equation 2 was
.71 (table 2). It ranged from .29 to .40 for
equations 3 through 5. From the above
results the explanatory power of the cas-
sava production function is satisfactory
while those in equations 3 through 5 are
not satisfactory, which means that there
are vther explanatory variable such as
weather and technology and perhaps
policy shifts by government which are
needed for inclusion. However, the resulits
in all the equations are significant as indi-
cated by the various F-statistics on the
table.

Out of the four explanatory variables in
equation 2, Land, Labour and Capitai have
positive coefficients but the coefficient on
capital was not statistically significant at
the 95% corifidence level. The sign on the
Dummy coefficient was negative and sta-
tistically not significant at the same level
as above. Capital is negative for equation
3 and positive for equation 4 and 5 on table
2. Based on the results in equation 4 and

5 it can be inferred that increases in farm-

sizes would have positive correlations wit]
the marginal value products of labour ans
capital invested which is consistent witl
the results of Junanakar (1975), Kha
(1977) and Byringiro (1996). However, th
sign on the coefficient of capital investe:
(equation 3) and marginal value product
of land was negative, implying an invers
relationship between capital and farm siz
in this small scale cassava enterprises the
were investigated. This means that a.
more investments are made on these clas:
of farms, the marginal values will decreas:
even if the coefficients were not statist
cally significant at the 95% confidenc
level. All the coefficients on formal educa
tion presented in equations 2 through -
were also not statistically significant at the
.05 probability levels except for equatiol
5 which was positive. The rest have in
verse relationships with their dependen
variables. This would therefore imply tha
the level of education was not importar
in cassava production enterprises prob
ably because of the low level of technol
ogy and specialization that are require
for entry into the production system. Per
haps the improved varieties, whict wert
distributed in the middle of the 1980 de
cade have influenced significantly the en
tire farming system and which perhap:
have been adopted in these farms withou
additional knowledge and at minimum ex
plicit cost to the new entrants or expand
ing farm enterprises. For capital, its sta
tistical insignificance in all the equation
could be because; these farmers wer:
usually cash trapped and therefore pre
ferred to utilize family labour or work longe
hours and these types of cost are not usu
ally included in the production systern Th
above situation would have had the afiec
of creating a downward bias on the tru
statistical significance of the investmer

-variable. The relationship between th

marginal value product of capital and fos
mal education which was positive and sig
nificant at the 95% confidence level show
that improvements in the level of educa
tion could improve capital investments i
these farms. Aprori, the results in eque
tion 3 showing the relationship betwee
capital and marginal value productio
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‘would seem to compliment those of many
studies which tend to portray that the smai
scale farmer is irrational in credit use, be-
cause part or all of its oredit capital is di-
verted for other purposes instead of farm-
ing. Clearly then, to solve this irrational
behaviour of farmers there is the need for
more formal education.

TABLE 2

PARAMETER ESTIMATES OF CASSAVA PRODUCTION AND
MARGINAL VALUE PRODUCTIVITY FUNCTIONS

EQUATIOM{ DEPARTAENT] CONSTANT|  INDEPENDNET VARIABLES
VARIABLES
ERATO R DW
A ] [LI
2 cA 8145 lanowe | se2s | as | osrs
(243371) | (160.169) | (2409 |08y [ esoml rer 7t 2a
3 wvp, | orar.eere - | sz083|-1083 | 30
(1626.77) 025974} (A7) j(wasSon ) 2187 B 206
4 WP, | irse | saem . 008 | - 2837
fcexah (2324 (oortifzasy | 2338 9 ey
[ e, {6aar, | 129 | o058 - | e
a5 thma | 96 1008 | 2214 a0 194

Table 3, presents the technical and
allocative efficiencies of smabl-scale cas-
sava growers, re-classified into five, based
on Heady and Olayide’s 1982 Classifica-
tion. The result on technical pffmenry
shows, on the average, that as o

increase among the small hoiders thelr
technical efficiency decline.

The aliocation efflciency for the land
tended to show signs of mstabmty as efii-
ciencies varied widely in each group, ris-
ing and falling between the classes. infact,
this variable had aiso the highest coefii-
cient of variability as shown on iabie 3.
Efficiency ranged from as low as 5.26 o
as high as 73 for this class of farms. For
instance, the size range of <1 ha had a
messit of 69 ha and produced an average
of 1228.25kg of garri while the range of
1.1-2,2.1-3, 31 &4 >4.1<4.99 had means
of 1.4, 2.6, 3" 2, 4.2 and produced
“1771.4kg/ha, 704.11kg/ha, 985.57kg/ha
and 789.74kg/ha respectively.

The converse however is the case with the
allocative labour efficiency. lts allocative
efficiency increased as the farm size
ranges mcreased beginning with 425 for the farm

range of less than one ha to 1101 fc the range
that is greater than 4.1ha but less than 4. 99ha.

TABLE 3

TECHRIC AL AND ALLOCATIVE EFFICIENCIES OF SMALL SCALE CASSAVA GROWERS

5N DI CARTMENT SIZE DISTRIBUTION (HA) (RANGE)

V. AIABLES -
<iha 1.1-2ha 2.t-3ka 3.i-4ha >4.1<4.99 CVi%)
—;, 'l‘t;v:."x(nical 1228.25 1771.25 704,11 985.57 78974
1 e o
i tand 73 14.06 5.59 5.26 6.21 49 .85
W 425 620 ~‘7‘)0 920 110t a0

Table 4 on the other hand, presents tle
production elasticity coefficients of all the
explanatory variables. These elasticities range
from .39 to .78, implying thar all the variables
unde study were production inelastic.

TARLE 4

BLASTICITY COEFFICIENT OF CASSAVA
PRODUCTION FUNCTIONS

S/N VARIABLE ELASTICITY

| Land (LA) 3.399

82

Labour (LB} (.638
3 Capital (CP) 0.78

4 Education (FD) 0.695

Sou-ce: Computed from Results obtained
from table 2 above.

IV.  SUMMARY AND CONCLUSION

This paper set-out to examine the technical
and allocative efficiencies of small-scale cassava
growers in five L%ai Government Area of Cross
River State. The explanatory variables identified
in the study include, land, labour, capital and
education. The single-equation regression result
shows that land, labour and capital had positive
correlations witli output while education had an
inverse relationship. It was found that education
had a positive relationship to the marginal value
preducts of land and lebour. In terms of
technical efficiency, it was found that the very
small farms were technically more efficient thas
the relatively larger ones within the smali-seale
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cassava growers, The converse was, however,
found to be true in allocation efficiencies of
Jlabour. Based on the findings of the relationship
between education and the marginal value produci
of capital it was proffered that to enhance credit
delivery and its utilization efficiently there is the
need to provide general education to the farmers.
This policy instrument will tend to improve both
capital intflow to the farmers and at the same time
assist in its rational utilization.

Production elasticity were found to be less than
unity while aggregate elasticity were greater than
unity indicating the presence of economies of
scale in cassava production enterprises. Fiom the
foregoing, it can be seen that small-scale cassava
growers are cconomically efficient and 1w
improve their levels of efficiencies, there is need
to concentrate on policies whicly will influence:
intensive land utilization and management.
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