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ABSTRACT

The main objective of this study is to investigale the technical efficiency of small
holder cocoa Farmers in Ondo State and o idenlify the influence and direction of the influence
of farmers” socio-economic vanables on techmical efficiency. To this end, one hundred and
[illy cocoa [armers were randomly selected Irom major cocoa producing arca of Ondo State (o
collect both socio-economic data and cocoa production data, including mpuls as well as
constraints in cocoa production. The collecled data were subjected to both descriptive
stalistics and cconomctric analysis using the stochastic frontier production functions 1o
determine the level of techmical cfficiency of the Farmers as well as those factors that
influcnce the level of technical efficiency.  For the stochastic frontier model, both Cobb-
Douglas and the translog functional forms were estimaled and the model that best represented
the data was selected. |

The result of the analysis indicate that maximum likehhood estimate (MLE) of Cobb-
Douglas frontier mode] presents better representation of the dala and hence selecled as lead
equation. The result shows that apart from shade and pesticides thal cammy nepgative
cocflicient, all other coefficients in the model are highly significant.  The results show thal
farmers age, level of formal education, farming expenence, farm size, use of pesticide and wse
of shade trees are jointly significant influencing the level of efficiencies of the farmers. The
result also indicate that older Farmers are less lechnically efficient than the younper farmers,
since increase in age leads to dechine in technical efficiency. This implics that as (he age of
cocoa tree increases, the level of technical efMiciency would also increasc, This is because the
yield of cocoa trees normally increases with the age of tree until it reaches a peak belore
dechining. The coeflicient of education is also positive, implying thal increase in the years of

schooling would lead 1o higher level of efficiency. This result follows a prion expectation as



educated are expected to be more receptive (o adoplion ol new technologies that would bikely
lead 1o higher level of productivity.

The wide variation in the level of techmical efficiencies of the sampled cocoa farmers
implics that there is ample opportunities for raising the current level of efficiency, especially

of factors identified in this research work are addressed.
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CHAPTER ONE

LU INTRODUCTION

A disturbing feature of the .Ni,l;f:r'la.'r- economic performance since the 1970°s
has been the lag in agneultural production. Prior to the 1970°s, the agrnicultural sector
produced large quantities of food and cash crops for export as well as for domestic
consumption, Migeria was the second largest producer of cocoa, after Ghana and the
largest producer of palin produce and groundnut. The econonuc growth wiich took
place from the early 1950 to the early 19707 had agricultural production for export as
its main driving force. Mot only did the exportation of agncultural products such as
cocea, rubber, cotton, palm produce, groundnut and cashew nuts, generate income
within the domestic economy, it also provided most of the foreign exchange which
made possible for the importation of ulaaq:ilim::'}- and other capital and general
development. Indeed, between 1951 and 1960, these crops constituted about 71 02%
of all exports valued at #1988 1m per annum and 61.39% between 1960 and 1970
vitlued M284 Om annually ( Akerele, [992)

However, with the discovery of crude o1l the contnbution of these cash crops
to the Gross Domestic Product (G, D. P} has reduced tremendously, albent of all
major agrcultural production for exports in Nigena, raw cocoa beans reman the

targest in terms of foreign exchange



1.1 COCOA

Cocea was inlroduced into Nigeria from Brazil around 1874 at about the time
i was introduced to Ghana, and other West African countnies and by the [950°s
Ghana and Migeria had become major producers {Akimwuimi, 1996)  HBetween 1960
and 1965, Ghana produced 451,000 metric tonnes on the average followed by Nigeria
with 218,000 metric tonnes  The period 1966 — 1970 witnessed a decling in Ghana's
pulput 10 394,000 metnc tonnes while Cote D'Vore and Brazil showed refatively
large increases (41% and 40.9% respectively). From that peniod, production in all the
couniries in the West Africa sub-region mncreased while that of Nigeria has continued

to dechine steadily (Tables 1 and 2).

Tahle 1: Longe Term Production Trends, The Largest Producers 1961 — 1990

( Thousand Metric Tonnes)

Country 1961 - 65 1966 -70  1971-75 1976-80 1981 -85 19869
Cote D' Voire 104.7 147.0 20800 205 4 4437 (189 5
Ghana 451.0 3923 403 9 J09 .4 [k 0 2463
Brazil 1217 1715 2027 27122 a0 1 3357
Malaysia (4 1.7 T4 235 .7 98 6
Mizeria 2181 2208 2489 | 78,4 [53.9 [ 370
Source:; Intermational Cocoa Conference Orgamisation  1994/1995 Economic

Trend in Cocoa Production



In view of the prominent position occupied by cocoa in MNigena, the growth
and development of the economy has become crucially linked with a policy to expand
the production of this commodity. The pursuance of this policy has brought about the
establishment of cocoa processing industries in Tkeja, Ede and Te-Olup winle private
mndividuals are also encouraged to set up cocoa processing industries (e Starmark
Cocoa Processing Industry, Ondo and Ebun Industnies).  Other measures aimed af
Iproving }I:mduclinn were, the dissolution of the Commaodity Board, liberalisation of
commaodity trade, the effect of which brought about the birth of Cocoa Association of
Migeria (CAN).  The attractions of industrialization, emplovment generation and
value adding encouraged the federal government to put in place a Dollar — dominates
Export Stimulation Loan (ESL) from the African Development Bank (ADB) winch s
being managed by the NEXIM Bank. The disbursement of this loan and other
products such as stock piling facility by NEXIM Bank resulted in the emergence of
many of these infant processing plant earlier highlighted. Most of these industries
were structured to process an average of 100,000 metne tonnes of cocoa per annum

Government also placed more emphasis on the funding of Cocoa Researcl
Institute (CRIN} lor research into developing new technologies By a continuous
process of selection and breeding, new vaneties of cocoa which are high vielding and
possess desirable commercial qualities and also adapted to vanous ecological zones
are now avatlable. There 1s the F3 Amazon, which 15 a general purpose variety, West
Afrnican Cocoa Research Institule (WACRI) cocoa or Hybrid series 1 which is a bit
supenior to F3 Amazon, CRIN establishment Elites wiuch are suitable for marzinal
and dry cocoa growing zones. There is also the swollen shoot viras tolerant as well as

Black pod Resistant / Escape vanieties.



There has also been the pioneering pilot schemes of Ciba's Farmers suppori
scheme as well as Owena Bank Ple’s pilot project of hand pollination lo produce

hvbrid seeds. Above all government has intensified efforts in the area of better

guality control.

Table 2 Averize Production of Raw Cocoa Beans in Major  Producing

Countries of the

World 1989 - 1993 (Metric Tonnes)

Country Production Share uﬂlul'l:'illiuill Countn
*a
e O s s g
Brazil 354,000 |43
Cihana 266 000 119
Malaysia 230,000 0.3
MNigeria 167,000 6.7
Indonesia 126,000 51
Cameroun 124,000 a0
Ecuador G, 000 4.7
Other Countries 289 (00 117
Total 2,477,000 1007

Source! Cill and Duflus Cocoa Market Report, May 1994,



1.2 COCOA PRODUCING AREA OF ONDO STATE

Ondo State is the largest cocoa producing area {:fl'rhr: country and at present, it
supplies more than &5 percent of the total Nigena cocoa export.  Other producing
states are Ekiti. Oyo, Ogun, Osun, Edo, Kogi, Kwara, Taraba, ITmo and Cross River
States. Besides the fact that cocoa has been the main source of income for substantial
number of the peasant Farmers in these states, it has also provided the main stream of
revenue tor the government through direct taxes, grading fees, produce sales tax and
expori duties.

The local govermment areas of Ondo State which are predommantly noted for
cocoa production are ldanre, He-Oluji / Oke-1gho, Odigho and Owo,

Idanre Local Government Area is located (o the North West of the Maintand
Ondo State and is the largest supplier of the total Ondo State production. The type of
cocoa management is i the form of pln.n.miinn Owena Bank PLC and Ciba Geigy
Cocoa Chemical Industry have their extension plot scheme focussed manly on this
local government areas. Some of the farmers have fair access to credit facilities and
to a certain extenl. obtain advice from government owned management agencies. The
major constraint however is the lack of good access road

The rainfall is in the region of 1350 - 1800mm per annum and 15 evenly
distributed.  The altitude 15 more than 100 — 300m which 15 more than adequate fin
cocoa to thrive well, The average temperature is about 28°C and the soil is well
drimmned, high in mitrient content and nich in organic matters.

lHe-Cluji / Oke-lgho is second to Tdanre in cocoa production. The crop has
taken over every inch of the community land. It has the same weather condition as
Idanre, The farmers have 1o a certain extent, access o extension services, credil

facilities and fairly good road imfrastructure Hence, cocoa is produced predominantly



4]

by small helders. The local government ared high |':1'111Iﬁ:|||. good fertile soil as well as
fairly good marketing facilities. |

Cocoa was introduced 1o Odigbo Local Government Areas particularly, 14,
Onigbomudu, Omsere, Aba Akintola, Oluwasola and Onipanu forest reserved areas in
the early 1970s. Because of the relative newness of the farms, most of the farm
settlements are cropped with hybrid seeds. The rainfall is high and the soil well
drained and fertile, The feeder roads are however in poor condition which makes il
tedious to bring farm products from the marke! for sale. This area produced light crop

as well as main crops. There is no off season per se.



Tahle 3;

Cocoa Statistics Production Nigena and World 1964 — 1994 {in Tonne

Year MNigeria World Migeria %0 of World Toal
| 963 [ 64 (990978 1,500, 000 147
[50sd [ G5 208000 1,226,000 |5.0
1965 /66 | 85,000 | 351 (HH 1.7
19606 [/ 67 267 D00 | 354 (KM 174
|97 / 68 239 000 1,236,000 15.5
| 968 / 60 192,000 [ 334, (MM 175
Mean 64 — 69 236,200 | 435 (M0 155
968 70 223 000 | oy (0 20.5
(70 7] 308,000 [ 589 (00 161
19T F 72 256,000 1,411,000 171
1972 /73 241,300 | 449,000 14 8
1973 7 74 214,900 | 476,000 168
Mean 69 — 74 248,040 | 550,000 138
1974/ 75 214 500 | A9 500 14.15
1975/ 76 217,500 1,350,400 1232
1976/ 77 166, 400 | 509,200 1354
1977/ 78 204 400 |, 500,300 880
9787 70 133,400 | AR 680 12 54
Mean 74 - 79 187,240 1,538,200 1
1979 £ RO 170,400 1ol 200 -
|980 / B1 155,536 1,725 0020 11.400
981 / B2 183 3306 1,548 000 [} RH
1982/ 83 154,000 |, S0, 0400 T
|83 7/ B4 118 800 | 593 820 9.9
Mean 79 — 84 156,527 1940 0600 7.7
984 / BS 149 500 | 962,000 5L
|9B5 ! Bix 116, 300 1,995,000 6.3
[986 7 BT 126,300 2,197 000 R
1987 / B8 150,000 2,470,000 (.4
| 988 / B0 160,000 2. 112,800 02
Meun 84 — 50 140,420 2,412,000 T.0
[ RS Y 170,000 2,548 000 (.6
199 { < 170,000 2.261,000 5.7
199] /92 130,000 2. 2493 0400 5.6
992/ 9% 130,000 2135000 5.9
1903/ a4q | 38,000 2.315 800 t, 16
Mean B9 - 94 147,000 2350500 5.09
| 04/ 95 140,000
| 905 [ 96 | 55,000
| 9%a ) 97 150,000
1957 /OB 130,000
1998 / 1999 130,000
Source: Quarterly Bulletin of Cocoa Statistics, various issues



1.3 PROBLEM STATEMENT

Owver the past few years, Nigeria's production of cocoa has been nising and
falling. For example, the production of cocoa as could be seen in Table 3 stood at
308,999 metnc tonnes in 1970 This output exhibited a decreasing trend from 1971 -
1994 where it registered 214,000 metric tonnes,  [ts output registered a shight mcrease
in 1975 where it reached 217,500 metric tonnes. Between 1975 and 1980, the
physical output of cocoa experienced erratic fluctuations, reaching its lowest output in
| 986 with 126,300 metric tonnes. Again cocoa appeared 1o be nsing in 1s oulput
987 but this trend was disrupled when its output fell o 130,000 tonnes in 1991
From 1992 to 1994 production expertenced a stable trend and reaching its ighest
outpul of 155000 metric tonnes i 1994, The year 1996 wilnessed a decling in
output, it was believed to be the worst for several years. Adegeye (1996) attributed
this to the effect ol heavy ramnfall nnulj madequate use of chemical  The world
production summary for 1997 / 98 also recorded a downward trend in world cocoa
autpul due to unlavourable weather condition

In recent years, the average cocoa production shows that Cote D'voire
produced 540,000 metric tonnes in 1994, Brazil had 300000 metrie tonnes while
Ghana came ftorth with 245000 metric tonnes.  Malaysia was the fifth largest
producer with Migeria conung sixth with 140,000 metnc tonnes.  The effect of this
scenario on the income of Nigesa cocoa farmers can better be imagined than
experienced, rising prices not withstanding.  The ever ncreasing demand for Nigerian
cocoa i the world market due to its umque aroma necessitates the need to double
outpul of cocon m Nigeria.  Given this scenario, it becomes imperative o raise
production and productivity of Nigena's cocon  farmers so as to meet the demand

both at local and international markets. To raise the productivity however requires



that the current level of productivity is known, This study 1 therefore designed to
measure the level of technical efficiency (a productivity measure) of cocoa farmers i
Ondo State of Nigena  Identificabion of influence of socio-economic factors and the
direction of nfluence of the factors on technical efficiency would provide policy
recommendations that would help in raising production and productivity of cocioa

farmers in Nigeria

L4 OBJECTIVES OF THE STUDY

The general objective of this study 15 1o investigate the techmcal efficiency of
cocoa farmers in Ondo State and to identify the influence and the dirgetion of the
influence of farmer's socio-economic variables on technical efficiency.  In order o
achieve this broad objective, the study has the following specific objectives

(1) To examine the tiﬂl:ill-'i‘tﬂl;ﬁﬂlit characteristics of cocoa farmers in (he

study area.

(2)  To exwmine production constraints of cocoa farmers in the study area

(3) To estimate technical efficiency of cocoa farmers in the study arca

i4) To estimate the inlluence of socio-economic vanables on imefficiency

of cocon farmers in the study area
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1.5 JUSTIFICATION OF THE STUDY

Available literature indicates that only few studies have heen carried oul on
productivity of cocoa in Nigeria.  However, none of such studies measured the
technical efficiency of cocoa production in Nigenia, Therefore, the gueshon is
whether cocoa farmers operate at or near their technical efficiency frontier  Their
ability to operate at or near their technical efficiency frontier may help to ensure their
survivil in the future. This is a critical issue in view of the cocoa industry in the stale
as well as the entire ecconomy. 1 technical efficiency is low, this will indicate that
palicy makers will need to devise better and appropriate policies to enhance farmers’
levels of technical efbciency.  In addition, this study will investigate the influence
which some cocoa Farmers’ specific vanables have on technical mefliciency of
preduction.

The oulcomes of the findings will surely influence government’s agricultural
policies.  This study therefore becomes important in measuring the level of techmical
efficiencies of small holder cocoa farmers in the use of therr resources and to exanune

the factors that influence their level of efficiency

1.6 STATEMENT OF HYPOTHESIS

The study has the following hypotheses:
(i}  Cocoa farmers in the study area are technically efficient and no policy
options can raise their present level of techmical efficiency

i) Cocoa farmers’ socio-economic varnables have no influence on their

technical efficiency.

-
= ¥ ol



CHAPTER TWO
THEORETICAL FRAMEWORK AND LITERATURE REVIEW
2.1 MEANING AND IMPORTANCE OF EFFICIENCY
MEASUREMENT

Efficiency of a production system or unit connotes a companson between
observed and optimal values of its output and input. The comparison can be in the
form of the ratio of observed to maximum potential output obtainable from the given
input, or the ratio of minimum potential to observed input required to produce the
given output or some combimation of the two.  In these two comparisons, the optimum
is defined in terms of production possibilities, while efficiency is technical 1t 15 also
possible to define the aptimum in terms of the behavioural goal of the production unit
In this case, efliciency is economic and is measured by companng observed and
optimum cost, revenue, profit or whatever the production unit is assumed (o pursue,
subject to the appropriate constraints on quantities and prices (Battese, 1992, Schmidt
and Lovell, 1979}

Measurement of efficiency becomes important for the following reasons: first
and foremost, it is a success indicator, a performance measure, by which production
units are evaluated. Secondly, only by measuring efficiency and separating its effects
from the effects of the production eavironment can one explore hypotheses
concermng  the sources of efficiency differentials,  Identification of sources of
inefficiency is important to the institution of public and private policies designed 1o
mprove performance.

Above all, the ability to quantify efficiency provides decision-makers with a
control mechanisin with which to monitor the performance of the production system

o units under s control  In some cases theory provides no gundance or provides



conflicting signals, concerming the impact of some phenomena on performance.  In
such situations, empirical measurement provides qualitative as well a quantitative

evidence (Coelli, 1995),

2.2 THE STOCHASTIC FRONTIER PRODUCTION
FUNCTION

The theoretical definition of a production function has been based on
expressing the maximum amount of ootput obtainable from given mput bundle with
fixed technology, This s regarded as estimating average production function. This
defimtion assumes that technical inefficiency 15 absent from the production function
Following pioneering but independent works by Aigner, Lovell and Schmidt (1977),
Battese and Corra (1977), and Me&usgn and Van den Broeck (1977), serious
consideration has been given to the possibility of estimating the so-called frontier
production functions, in an effort to bridge the zap between theory and empinical
work,

The idea of frontier production function can be llustrated with a Grm usmg »
nputs (x5, %2 ... %) to produce output v Efficient transformation of inputs into
output is charactenzed by the production function f{x), which shows the maximum
output obtainable from various input vectors

The sto¢hastic frontier production function assumes the presence of techmical
inefliciency of production, Hence the function 1s defined by,

i

x5y exp (vi — i)
= pr=lleRs a0 W (1)
where v i a random error which s associated with random factors not under the

control of farmers.  This model is such that the possible Y, i bounded above by the



stochastic quantity, Hxi.P) exp (vi), hence the term stochastic fronbier The rusdom
error v, are assumed to be independently and identically distributed as N{0, a'v)
random variables independent of the ws, which are assumed to be non-negative
truncations of the N(0, &) distribution (e half-normal distribution) or have
exponential distnibulion

Technical efficiency of an individual farm 15 defined in terms of the ratio ol
the observed output to the corresponding frontier outpul, given the avalable
technology. 1L therefore implies that the froatier outpul varies with the level of

technology employed by the farm

Technical efficiency (TE) Y. Y.

i) exp (v — wi} £ HxcP) exp (w)

exp (-1y;) (2]
where Y is observed output and Y* the frontier output.

Techmeally efficient farm are those that operate on the production frontier and
the level by which a farm lies below its production frontier is regarded as the measure
of techmcal efficiency.

Since the above method concentrates on the direct estimation of frontier
production  functions  using  single equation  methods, there is need for the
consideration of alternative dual forms of the production technology, such as the cost
or profit function. This is to reflect allernative behavioural objectives, such as cost
mimmisation.  In- addition, because any kind of inefficiency leads to an increase n
cost, or reduction in profit, it is worth mvestigating the impact of these inethiciencies
on the cost of production and or profit,  This study is 10 estimate the technical

elliciencies for the small holder cocoa fanmers.
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In the deterministic frontiers, all production units share a common family of
production, cost and profit frontiers, and all variations m performance 15 attributed to
variation in efficiencies, relalive 1o the common family of frontiers Although this
scenario is in conformity with the theoretical underpinnings of production lunction, it
proves diflicult to justify empirically. The notion of a deterministic frontier shared by
all production units ignores the possibility that the performance of a production umt
may be affected by factors entirely outside its control {such as weather, government
policy, etc.), as well as by factors under its control (mefficiency)  To lump the effects
of exogenous shocks together with the effects of measurement error and inetticiency
into a single one-sided error term, and to label the mixture “inefMiciency” is somewhat
guestionable, These arguments form the basis for the stochastic frontier (also known
as the ‘composed error’) model of Aigner er al. (1977), Meeusen and Van den
Broeck (1977) and Battese and Corra (1977). The concept underlying the stochastic
frontier permits random vanation of the frontier across production umts, and captures
the effects of measurement ercor, other statistical nosse and random shocks outside the
control of the production unil. One sided component captures the cffects of
mefMiciency relatives Lo the stochastic frontier

The stochastic frontier production model is wrnlten as:

Y = fxi ) exp (vi —w),
= V=L N (3)
where vis a random error having zero mean, which 15 associated with random lactors
such as measurement errors in production, weather, industnal action, etc, not under

the control of the decision making unit,



The model 1s such that the possible production, Y, 15 bounded above by the
stochastic guantity, Rx.b) exp (vi), hence the term stochastic frontier The random
Error,
viel = 1, 2, ... N, were assumed Lo be independently and identically distnbuted as
M0, m-]} random variables, independent of the us, which were assumed to be non-
negative truncations of the N(D, '} distribution, (i.e. half-normal distrbution) or have
exponential distribution Both of these distnbutions have a mode of zero.

The basic structure of the stochastic frontier model 15 depicted i figure | in
which the production activities of two farms, represented by 1 and |, are considered
Farm 1 uses inputs with values given by the vector, x, and obtains the output, Y, The
frontier output, ¥:*, exceed the value on the determimistic production function, x4,
because its productive activities is us&u:i.}ted with favourable conditions for which the
random error, v, 18 positive.  However, farm j uses inputs with values given by the
vector x; and obtains the output Y, which has corresponding frontier output, ¥*,
wihich 15 less than the value of the determimstic production function, f{x; 1), because
s productive activity 15 associated with unfavourable conditions for which the
random error, v, is negative. In both cases, the observed production values are less

than the corresponding frontier values.
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Figure 5 Technical Eficiency of Farms in Input — Output Space
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Based on the assumptions of the stochastic frontier model (22), inference
about the parameters of the model is obtained uxi-ng, the maximum likelihood
estmators.  Adgner, Lovell and Schmidt (1977} suggested that the maximum
likelihood estimates of the parameters of the model be obtained in terms of the
parameterization, oy + o° = a's. A is the ratio of the standard deviation of the N(0,
) distribution mvolved in specifying the distribution of the non-negative us to the
standard deviation ol the symmelric errors, v,  Battese and Corra (1977) however
considered the parameter, y = g f{g’, + o), which is bounded between zero and
one.

The technical efficiency of individual farm under the stochastic frontier
model, is defined in terms of the ratio of the observed output to the corresponding
frontier output, conditional on the levels of input used by that farm.  Hence the
technical efficiency of farm 115 expressed as:

TEf = YidX* = P exp (v — ) L A% P) exp (vi)————- (4}

TEi = exp (-u)

The prediction of the techméal efficiencies of individual  observations

associated with the stochastic frontier production function (23], defined by

Tg = exp (=), 1 = 1,2, . N s sees 5]
was considered impossible until the work of Jondrow, Lovell, Materove and Schmdi
{1982). Their technique was based on the conditional distnbution of the non-negative
random wvariable, u;, given that the random vanable, E, = v, — u,, was observable
Jondrow ef. al. (1982) suggested that w be predicted by the conditional expectation of
i, given that the value of the random vanable, E; = v - u; This expectation was

derived for the cases that the us had half-mormal and exponential distribution



FOW &, ;H'. (1982) used [ = E {u;/ vi = u;) to predict the technical inefficiency of
-th firm.  Given the multiplicative production rl'.l:'n'ﬂliﬁf miclel (23), Batlese and
li (1988) however pointed out that the technical efficiency of the 1-th firm, TE, =
(-ui), 15 best predicted by using conditional expectation of exp (-u,), prven the

» of the random vanable, E, = (v, -u,)

EMPIRICAL APPLICATIONS OF FRONTIER
IDUCTION
FUNCTIONS

Frontier production function models have been applied in a number of studies,
especially, in agricultural economics. The empirical applications are disoussed
r four main sections: determimstic ' frontiers, stochastic frontiers; panel data
iers and data envelopment analysis (DEA) models. However, the review of
cations of fronter preduction model here would cover literatures within the last
decades,

Russel and Young (1983) applied a deterministic Cobb-Douglas frontier
el to a cross-section of 56 farms in England during 1977 — 1978 The dependent
ble was the value of farm output, consisting of crop, livestock and miscellaneous
iies on the farms involved.  Their results indicates techmcal efficiencies ranging
een 0.42 and 1.0, with a mean technical efficiency of 0.73,

Kontos and Young (1983) in their study applied deterministic fronties
uction function to data on 83 Greek farms during the 1980 - 81 cropping year.
predicted technical efficiencies ranges between 0.30 and 100, with a mean
nical efficiency of 0.57, indicating considerable technical mefficiencies among

ample farms,
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The work of Russell and Young (1983), involving 50 farms in England, was
revisited by Dawson (1985), Three estimators for the technical efficiencies of the
individual farms were presented, with a two-step ordinary least squares method and
linear programming techmique proposed by Aigner and Chu (1968),  The techmcal
efficiency measures obtained by the three methods showed wide vanation.  Dawson
{1985) further indicated that the techmeal efficiencies were directly related 1o the size
of the farm operation.

Taylor, Drummond and Gomes (1986) apphied a deterministic Cobb-Douglas
frontier production function to data on Brazilian [armers to study the effectiveness of
a World Bank sponsored Agricultural Credit Programme.  They reported that the
average techmeal efliciencies Tor participant and non-participant farmers to be 0 18
and 0,17 respectively

Bravo-Ureta (19806) estimated the techmeal efficiencies of dairy fanns in the
New England region of United Stales, using a deterministic Cobb-Douglas fronticr
production function  The parameters of the model were estimated using the lnear
programming technigue nvolving the probabilistic frontier approach,  The results
obtained showed techmeal efficiencies which ranged from 0.58 to 1.00, with an
average techmcal efficiency of .82, He concluded that technical efficiency of
ndividual farms was statistcally independent of size of the dairy Tarms operation,
measured by the number of cows.

All, Battese, Grabowski and Kraft (1987) investigated the techmcal efficiency
of a sample of illionois grain farms, with imput and output vanables expressed in
revenue terms,  The mean techmical efficiency for the 88 farms studied was

established 1o be 058, The authors concluded that larger farms tended to be more



technically efficient than smaller farms, irrespective of whether acreage cultivated o
gross revenue was used to classify the farms by size oF operation

Al and Chaudhry ( 19940) estimated determumstic frontier production lunctions
m the analysis of a cross-sectional data on farms in four regions of Pakistan.  Using
the Cobb-Douglas functional form, the parameters of the models were estimated
Their results showed that although the frontier functions were not homogenous among
the dilferemt regions, the technical efficiencies in the four regions ranged from 80 to
.87 but did not appear to be significantly different.

OF all the frontier production models, the stochastic frontier has been the most
widely applicd  Asgner, Lovell and Schoidt (1977) estimated the stochastic fronties
production function to United State agricultural data covenng 6 years and the 48
coterminous states.  For this application, the stochastic frontier production function
was not significantly different from the :rar.{ilimml average response function Similar
results were reported by Meeusen and Van den Broeck (1977) in their analyses of ten
French manufacturing indusiries

Battese and Corra (1977) were the first to apply of the stochastic frontier
production function to farm-level agricoltural data,  Ther empirical study mvolved
data from the 1973 - 1974 Australian Grazing Industry Survey and both deternumstic
and stochastic Cobb-Douglas production frontiers were estimated for the three stales

i the pastoral zone of Eastern Australian. The variance of the inefficiency effects

was tound to be a highly sigmificant proportion of the total vanability of the logarithm
of the value of Sheep production in all states, they concluded The technical

elficiency of farms in the regions was however not addressed m Baltese and Corea

(1977) study,



Kalirggan (1981) applied the stochastic Grontier Cobb-Douglas production
function using data from 70 rice frmers in India The variance of inefficiency effects
was found to be a highly significant component in deseribing the vanahility of rce
vields {with y parameter being (81},

Kalirajan (1982) estimated a similar stochastic frontier production function to
that i Kalirajan (1981} in the analysis of data on 91 rice farmers in India as in his
study, The techmeal inefliciency ellects in the model were agam found 10 be very
highly signilicant with { ¥ = 0.93)

Bagi (1982a) estimated a stochastic frontier Cobb-Douglas  production
function model to detesmine whether there were any significant dilferences i ihe
technical etficiencies of small and large crop and mixed-enterprise farms in Wesl
Tennessee. The vanability of efficiency of mixed-enterprise farms was smaller than

|

that for crop farms (about 0.76 against 085 respectively). However, there did not
applcm' to be significant differences in mean technical efficiency for small and large
farms, irrespective of whether the farms were classified according to acreage or vilue
of farm sales.  Bagi (1984) considered the same data set as i Bagi (1982a) 1o
mvestigate whether there were any significant differences in the mean technical
efficiencies of part-time and [ull-time farmers.  No significant dilférences were
apparent, irrespective of whether the part-time and full-time farmers were engaged in
mixed farming or crop-only farms,

Bagi and Huang (1983) estimated a translog stochastic frontier production
funchion using the same data on the Tennessee farms considered in Bagi (1982a) The
Cobb-Douglas  stochastic  frontier model was found not 1o be an  adequate
representation of the data, given the specifications of the translog model For both erop

and mixed farms. The parameters of the model were estimated by corrected ordmary



least-squares regression.  The mean technical efficiencies of crop and mixed Girms
were estimated to be 073 and 0,67, respectively  Individual technical efficiencies of
the farins '.".'-::L'E predicted using the predictor exp (-w), where u, 15 the estmated
conditional mean of the i-th mefficiency effect (suggested by Jondrow, Lowvell,
Materov and Schmidt, 1982). These techmcal efficiencies varied from 0 35 to 092
tor mixed farms and 052 1o 0.91 for crop farms

Bagi (1982b) included empirical results in the estimation of a translog
stochastic frontier production function using data from 34 share cropping Furms
India. The Cobb-Douglas functional form was judged not to be an adequate
representation of the data given the assumptions of the translog model.  The vanance
of the nefhiciency effects was only a small proporiion of the total vanance of tarm
outputs {y = 0.15). The individual farm technical efficiencies were predicted 1o be
between 0.92 and 0.93,

Kalirajan and Flinn (1983) outhined the methodology by which the individual
mefliciency effects can be predicted (with reference to Jondrow e, of . 1982) and
applied the approach in their analysis of data on 79 rice farmers in the Plibppines. A
translog stochastic frontier produchion function assumed to explain the vanation
rice output in terms of several input variables  The parameters of the model were
estimated by the method of maximum likelihood. The Cobb-Douglas model was
found to be an inadequate representation for the farm-level data.  The individual
technical efficiencies ranged from 038 1w 091 The predicted technical efficiencies
were regressed on several farm-level vanables and farmer-specific variables 11 was
concluded that the practice ol transplanting of nice seedlings, incidence of
fertibization, years of farming and number of extension contacts had signibcan

influence on the variation of the estimated farm technical efliciencies



Huang and Bag (1984 ) used a modified translog stochastic frontier production
ion to investigate the technical efliciencies of individual farm in Indin. 11 was
d that the Cobb-Douglas stochastic frontier was not an adequate representation
fescribing the value of Garm products, given the specifications of the tansloyg
el.  The wvariance of the random effects was a sigmficant component ol the
bility of value of farm outputs,  Individual techmeal efficiencies ranged from
L .75 to 0.95, but there appeared to be no significant differences in the technical
iencies of small and large farms,

Taylor and Shonkwiler {1986} estimated both determumstic and stochastic
uction frontiers of Cobb-Douglas form for participants and non-participants of
World Bank sponsored credit programme for farmers i Brazil, vsing the
imum likelibood methads, They assumed that the inefliciency effects had sanma
thwition i the determunstic fronber J[H.I] hall-normal for the stochastic rontwer
-level technical efficiencies were estimated for all the frontiers, as supuested by
row ef, ol (1982).  Given the stochastic frontiers, the average techmnical
encies for participants and non-participants were 0,704 and (0 704, respectively,
were not significantly different.  However, given the assumptions of the
rmistic frontiers, the average techmical efficiencies were 0 185 and 0059,
ectively, and were significant different. Taylor and Shonkwiler (1986) concluded
their results indicated somewhat confusing results as to the impact of the World
k sponsored credil programime on participant farmers in Brazil,

Huang, Tany and Bagr { 1986) adopled a stochastic profit funchion approach to
shigate the economic efficiency of small and large Taoms in two states i Dndia

variability of inefliciency effects was highly significamt and individual farm

womic efficiencies tended to be grealer for large farms than small farms (the



average econonuc efficiencies being 084 and 0.80 for large and small Gurnis,
respectively)

Kalirajan and Shand (1986) wmvestizated the technical efficiency of rice
farmers within and without the Kemubu [rrigation Project in Malavsia during | 9800
Given the specilications of a translog lrontier produchion [unction for the cutpul of the
rice farmers, the Cobb-Douglas model was not an adequate representation of the data
Maximum — likelihood methods were used for estimation of the parameters of the
models and the estimated rontiers for the two groups of farmers were sigmficantly
different,  They reported that the individual technical efficiencies ranged from about
040 to 09, such that the efhiciencies for those outside the Kemubo Triization Project
were slightly smaller. They concluded that their resulis indicated that the introduction
of new technology for farmers does not necessarily resull in sigmiticantly increased
technical efficiencies over those for traditional farmers

Ekanayake and Jayasuriva (1987) estimated both deterministic and stochastic
frontier production functions of Cobb-Douglas type of two groups of nce farmers in
an irrigated area in Sn Lanka: The parameter of the two trontiers were estimated by
maxamum — hkelihood and corrected ordinary least — square methods  In only the tal
reach wrgated area the stochastic frontier appeared to be sigmificantly different from
the deterministic model.  Individual Farm technical elficiencies were estimated Fo
both regions. The estimates obtained for the farms in the head reach area (for which
the stochastic frontier appeared not to be significantly different from the deterministic
frontier) were vastly ditferent for the two different stochastic frontiers

Ali and Flinn { |989) estimated a stochastic profit frontier of modified translog
type for Basmati rice Tarmers in Pakistan,  After estmating the technical efficiency of

mdividual Farmers, the losses i profit due to technical inefficiency were obtained



and regressed on various farmers — and Tarm - specific variables. Factors which were
significant in deseribing the variability in profit losses were level of education, off -
farm employment, unavailability of credit and various constraints associated wath
wrigation and fertilizer application

Dawson and Lingard (1989) estimated a Cobb-Douglas stochastic fronticr
production function to imvestigate the technical effictencies of Philippine nce farmers
using tour years of data  The four stochastic frontiers estimated were significantly
different from the correspondmg deterministic frontiers.  The ndividuial technical
elliciencies ranged between 0 [0 and 099, with the means between U.60 and 0.7 For
the four years mvolved.

Bailey, Biswas, Kumbhakar and Schulthies (198%9) estmated a stochastic
model ivolving technical allocative and scale inefficiencies for cross-sectional data
on 68 Ecuadoran dairy farms.  The technical mefficiencies of mdividual Farms were
about 12%, with little vanation being displayed by mdividual farms. However, the
authors found that the losses in profits due 1o techmeal weliciencies ranged from
20% to 25%.

Kumbhakar, Biwas and Bailey (1989) used a system approach to estimale
techmical, allocative and scale mefliciencies for Utah dairy farmers The stochasiic
rontier production function which was specified included both endogenous and
exogenous variables.  The endogenous vanables included were labour {includimg
family and hired labour) and capital (the opportunity cost of capital expenses on the
farm), whereas the exogenous varables included level of formal education off - farm
income and measures of farm size for the farmers involved.  Both types of

explanatory variables were found to have significant effects on the varation of farm



production. Techmical efhiciency of farm was found to be positively reliated 1o B
size
Bravo-Ureta and Rieger (1990} estimated both deterministic and stochastic

frontier production functions for a large sample of dairy farms in the Morth-eastern
states of the U. 5. A. for the years 1982 and 1983, The Cobb-Douglas functional form
was assumed to be appropriate. The parameters of the determimistic and the stochastic
frontiers were estimated by linear programming, corrected ordinary least — squares
regression and maximum — likelihood methods.  The stochastic frontier model has
significant nefficiency effects for 1982 but it was apparently not significantly
different from the determinmistic frontier i 1983 The estimated technical elficiencies
of farms obtained from the three differemt methods used for the determimistic model
showed considerable variability but were generally less than those obtamed by use ol
the stochastic frontier model. They however found that the technical etficiencies
obtained by the different methods were highly correlated and gave similar ordinal
rankings of the farms.

Ferner and Lowvell {1990) applied econometric and programming techimgues m
the analysis of the structure of production technology and the niture and extent of cost
inefficiency in the U S5 banking industry.  Their resulls show thal relative 1o their
cost frontier, banks operate inefficiently with observed cost roughly 20 to 30% above
minimum for all but the smallest sizes classes

Huang (1994} estimated a non-neutral stochastic frontier production function
for the Taiwan's electromics industry using 1986 data.  His resulls show an average
technical efficency of 82%, wiath firms’ charactenstics such as age of the firms, the

export ratio, and the B & D expenditure contributing positively and significantly on

production efficiency of the mdustry



Ajibefun, Battese and Daramola (1996) investigated factors influencing the
techmical efficiencies of small holder farmers in Nigeria, using farm-level data. The
results indicated that the techmeal efficiency of the sample Farmers are sigmificantly
related to age, and farming experience of the farmers. However, the inefficiency of
the farmers is not significantly related to the size of farming operations  The
estimated techmcal efliciency vaned widely among the sample farmers, mnging
between |9 and 95%, with an average efficiency of 82%

Abdulkadr and Apbefun (1997) estimated technical efficiency for food crop
farmers under the National Directorate of Employment in Ondo State. Given the
specilication of the translog frontier production function, the hypothesis of no
technical inefhiciency among the sample farmers was rejected,  Predicled technical
ethciencies vary wadely across farms ranging between 21 7% and 87 8%

Adesina and Djato ( 1997), applied the stochastic frontier model Lo measure the
relative elficiency of women as farm managers using the profit function. Their results
show that the refative degree of efficiency of women is similar to that of men

Ajibefun {1999) applied both the stochastic frontier production, cost function
as well -as the data envelopment to estimate techmical, allocative and economic
efticrency for two hundred small scale food crops farmers in four zones namely
Akoko, Akure, Ondo and Owa, The results indicates thint while the Tevel of
efficiencies of the respondents farmers vary widely across zones in the study area, the
level of efficiency was found to be influenced by farmer’s specilic socio-economic
variables as well as tarm specific factors, 1t was discovered that farmers’ age, level of
farmer education, farming experience, farm size and the ratio of hired labour to total

labour were jointly significant 1in influencing the level of efficiencies of the farmers.



Schrmdt Elﬂﬂ. Lowvell {1979} apphed the stochastic Cobb-Deouglas production
and cosl frontier functions to 150 povately-owned steam electric-generating plants in
the U 5 covering 1947 1o 1965 Their study indicated that there was evidence of
technical and allocative efficiency amonyg the samples represented by the data, with
mean value of 0.10 for technical efficiency and 0.092 for allocative efficiency

Batteze, Coelli and Colby (1989) estimated a stochastic frontier production
function for farms in Indian village. Although the stochastic frontier was significanly
different from the corresponding deterministic frontier, the hypothesis that the
mefhiciency effects had half-normal  distnbution was not rejected. Techmecal
elficiencies ranged from 0.66 to 091, with the mean ethciency estimated by 0 84

Kalirajan and Shand (198Y) estimated the time-invanant panel-data model
using data for lndian rice farmers over a five-year period  The inethciency elfects
were found to be a highly significant component of the varmability ol noe outpul,
piven the specilications of a translog stochastic frontier production  function
Individual techmcal efficiencies were estimated to range from 0.64 (o 091, wilh
average 0,70, A regression of the estimated technical efficiencies on farm — specific
variables indicated that farming expenence level of education, access to credil and
extension contacts had significant influences on the vanation of the farm efficiencies

Battese and Coelli (1992} applied panel-data model incorporating time —
varymyg inefficiency effects in the analysis of data for paddy farmers m an Incian
village over a penod of ten yvears. Given the specitications of a stochastic frontier
production function with time-invariant parameters, the hypothesis of time — invarint
technical efficiencies of the paddy farmers was rejected. Howewver, given that a linear

tme trend was included in the stochastic frontier model (Hicksian neutral techmical

change). then the hypothesis of time-invanant techmcal efficiencies was accepted  In
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addition, the stochastic frontier production function with the time trend included was
not significantly different from the average response function which imphies
technical inelliciencies could be considered to be absent from the model

Batiese and Tessema (1993) estimated stochastic frontier production linction
with time-varying techmeal inclMciency for Indian farmers, covering the penod 1975
1 1985 Their results show that the hypothesis that the traditional response lunchon
15 an adeguate representation of the dala 15 accepted in only one of the three villages
The hypothesis of time-invanant technical inefficiency 15 not rejected i one ol the
three willages.  They concluded that the techmcal efhiciencies of mdividual Fanms
exhibited considerable vanation m the villages.

Battese e, af, (1993), estimated a Cobb-Douglas stochastic frontier production
function for wheat farmers in Pakistan, with data covering 1986 to 1991 Their results
indicates varving patterns of technical mefficiencies  The hypothesis of no techimeal
inefliciency can nol be rgjected in only one out of the Four districts studied

Battese and Coelli {1995}  investigated the technical efficiency of paddy
farmers in Indian village using panel data model of stochastic frontier production
function, covering a ten-year penod.  The results mdicate that the model for the
technical mefficiency effects invalving age and schooling of farmers and year of

abservation, is a significant component in the stochastic frontier production functions

Guokcekus (1995) investigated the technical efficiency level attaimed by plants
i the Turkish rubber industry using the stochastic frontier production function for
1985 1o 1990 period. The results indicate that the improvement in the technical
efficiency levels went up while the number of plants operating at low technical

efficiency levels declined during the period covered by the study



Battese of. ol {(1996) applied the stochastic frontier production [unction using
panel data of wheat in four districis in Pakistan  Thew results show that the technical
mefficiency effects are highly significant.  Their results also show that techmcal
efficiency tends to be smaller for older farmers and those with preater formal
schooling. 11 was also discovered that the levels of wheal production of frmers tomd
to approach their potental frontier production levels over time, though there was no
evidence of techmcal change, The technical efliclencies were lound 0 vary
considerably over tfime such that the mean technical efficiencies range from 37% 1o
T9% in the districts,

Ajibefun, et.al (1998) estimated stochastic frontier production function for
Japanese rice farm households using panel data covering [984 to 1994 Given the
translog  frontier model, the Cobb-Douglas fontier function was found to be
iadeguate in the analysas of the data The techmeal mefficiency effects were Tound
o be statistically significant but time invanant. The analysis also indicates evidence
of neutral technological change  Technical efhiciencies ol the average nice farnm
households in the prefectures are quite high, with the mean technical efficiency ot
74 5%, The returns to scale parameters is estimated to be significantly different tfrom

unity and indicated constant returns 1o scale



CHAPTER THREE
RESEARCH METHODOLOGY
3.1 STUDY AREA AND THE DATA

The study used farm-level data of 150 cocon farmers i Ondo Siate.  Onde
Slale remains the bighest coeo producing state in Migerm  Apart from he higel
volume, cocoa eimanating from the state is of high grade quality vanely  The
famentation devices used by Farmers have distinguished Ondo State fag Pzl quality
and internationally aceeptable flavour

Ondo State is one of the thirty-six states of Migeria and is situated in (he
Southwestern part of Nigeria. Within the state. (here are three ecological zones The
mangrove forest in the south, the rainforest in the middle belt and the denved savanng
to the North,

Due 1o its strtegic location, the stale witness two main weather patterns in the
cocon producing belt, cutting across the southemn parts of the state and another fen
central districts.  For instance, Odigho and Okitipupa zones experience a weathe
pattern equivalent to what obtained in the cocon producing part of Cote D'voire while
Ondo, Akure, Idanre and le-Oluji zanes ipwards to Owo and Edo State shire
particular weather pattern equivalent to what abtains in Gihiana, Ogunjobi { 1988) The
weather differentiation partly aceounts for the crop performance vis-ivis lwgh
quality

Most cocon farmers in Ondo State are small holders whose average farm sizes
are just above 3.5 hectares. Also except for few cases of firm estates {like Ol g
Omnisere in Akure North and Ckligho zones respectively), cocog farming is basically of

farm stead rype




3.2 SAMPLING TECHNIQUES

For this study, cocoa farmers in the three local government areas, ldanre, lle-
Olugi / Oke-Tgho and Qdigho were investigated to collect data on ther production and
outputl as well as their socio-economic charactenistics Together, these zones nccount
for 60 percent of the total cocon production i the state For this reason 15 willages
were randomly selected (see Table 4) and 150 farmers were drawn from ihe
population for mterview based on the consideration that  there were several farms in
the same farming region 1t was therefore impossible to cover all these farms tor the
simple reason of cost, more effori and time constraints. Hence, a sample of
representative farms were chosen in such a way that information from it meeis the

purpose of the survey

3.3 DATA COLLECTION

In the collection of data, structured guestionnaire were used during the survey
Questionnaire bordered on both the socio-economic and production activities of the
sample farmers for analysis.  Therefore. the data collecied include information on
farmers’ charactenistics such as level of education, age, Family size, family members
available lor farmmg activities, elc

In a nutshell, the key economic vanables considered for estimahion of cocoa
production function are as follows:;

I Cocoa (dried) bean output

2 Block areas in hectares

i Age of cocoa troes ~



4, Number of cocoa trees per farm

3 Number of different types of shade tree per Tarm

0. Labour used (for maintenance and harvesting in manday=)
7 Cuantity of chenucal

" Farmers age

9. Level ol education

Cocoa (dried) beans outpul depends on the number of cocoa trees actually
producing.  Tmitially when cocoa trees are planted, spacing of trees vanes from farmes
to farmer and among zones, Different trees derives manly result from spacing
differences, effects of diseases, pests, and long dry spells. To account for the actual
number of cocoa trees producing, tormation on trees that are actually producing as
well as semle and immature trees were collected 1o this analysis, only those trees
actually producing were taken into account.

A cocoa tree is economically productive for |15 to 30 years  The wold
amelonado cocoa varieties started producing at about 4 - 5 years after planting, and
reached full capacity production of about 7 to 10 years of age  In the early 19805 new
cocoa hybrids were developed and disseminated to farmers

The new hybnds started producing at the age of 3 years after planting but the
yields are variable for the first two years atter which they become more uniform and
reach their maximum levels of production at 6 years According 1o Tam (1989 the
new hybrid cocoa varieties is promising producing 1.3 to 14 tonnes of dry beans per
hectare under plantation condition and | 2 tonnes of dry beans per hectare on small
holder farms, 4 years aller planting. Densley and Wheeler (1978) reported that in
areas of little disease problems and properly maintained farms, cocoa trees can he

economically productive for between 15 to 30yrs. Conversely, in areas where pests



and disease problems are severe and farms are not properly mamtaimed, the econmme
life of a cocou tree is limited to only 10 - |5 vears of age Little imformation s
however available on the productive life of these new hybrids

Cocoa yields vary considerably with ages of trees. Cocoa trees start prodhicing
at a certmin age after plantation, reach a maximmum and remam fairly constant For some
years, then start decliming. Thus, to account for age of trees and the total bearning
cocoa trees in the production function analysis both these varables will e
incorporated into a single explanatory vanable. This 13 done by giving weights 1o the
bearing trees according to the age groups.

The total weights trees varables is defined by

TWT = WiT) + WaT: + Wil + WiTs + WsTs + WeTs + WaTs
where TWT represents the number of weighted trees
Ty, Tz, Ty, and T4 represents the number of trees age 2, 3, 4 and 5 vears respectively,
Ts, Ts and T; represents the numbers of trees age 6 to 9 years, 10 1o |5 years
respectively. Wiy are unkpown weights and is assumed Lo be no longer than | .0

Shade trees, to a certain extent are considered an important factor n
improving cocoa outpul, particularly when they are in their early stages of growth
However, too much shade is not desirable when the trees are and can sustain all
weather condition. The major trees are kolanut and plantain

In 1989, Peter studied the status of colfee growing in Malaysia and conclisded
that shade has always been a controversial subject worldwide The question of
whether to use shade trees or not depends on many lactors and 15 hasically a trade off
between maximum production and some level of protection.  Peter (1989)
recommended that under typical small holder conditions, a 10 — 30 percent shade s

probably beneflicial to compensate for lack of inputs {e.g mulching and fertilizer). I



decreases yield but helps the plamt 10 survive during penods of stress. Cocoa is very
much similar 1o coffee 1 rms of growth and production.  They are both percianal
crops and such studies can be useful for cocoa growing

Ahenkorah and Adn (1974), studied the effect of shade on cocoa yields in
Ghana and concluded that both shade and lack of shade were unsuitable for
mamtaining hgh yields of cocoa for more than 8 to 10 vears

In the Southwestern part of Nigena, ncluding Ondo State, dry  spell
sometimes go on for months  Whether this has any significant eflect on yields of
cocoa 15 a question that has to be tested empincally. Thus, in this study, the numbes
of shade trees is included as an explanatory vanables to determine if shade has any
significant effect on output.  Labour is a key factor input in the small holder cocoa

production in Ondo State.



Table 4: Showinge the List of Farming Comnunities covered by the Study as

well as

the Number of Respondents from each Farming Commumnity

Zones Communities Respondents
Idanre: {a) Jimgbe n
ih) Onisere [ (1
(¢) Ofosu I
(d) Aromobi ¥
{e) Alade L
lle — Oluji / Oke-1gho: (a} lgbo Olodumare 10
(b Banl';keulnu 1
(e} Olorunsola 1)
{(d) Eyingun [
(¢} Laleepa L0
Odizho {a) Kajola Gju Irin 10
{b) Lamudifa in
{c) Aba Akintola n
{d) Chigbomudu 10
(e} Onmipaanu [0}

Total 1§ |50




Figure 2: Map of Ondo State showing the Study Arcas



i1 Method of Data Collection

Random sampling technique was used to select village while farmers were
chosen based on their willingness o give information Some farmers were
mterviewed on the farm while some were interviewed at home (farm steads)  In all,
one hundred and fifty questionnaire were given out and the whole one hundred and

fifty were recovered and analysed for this study

332 Data Limitation

The survey was conducted by the researcher i conjunction with agnicultural
extension officers who were already known to the farmess  Hence larmers co-
operation particularly in the areas of chemigal used, However, most Farmers hesitated
to give information on their business and financial transactions. Apart from this, tune

and linancial constraints could not allow the study to cover a larger sample space

34 ANALYTICAL TECHNIQUES AND MODEL

For this study, both descriptive statistics and econometric analvtical technigque
using the stochastic frontier production function were used. For the stochastic fronfier
production function, both Cobb-Douglas frontier moedel and the transtog fronte
model were estimated and the model that best represents the data was selected as the
fead equation

Model | Cobb-Douglas Frontier Model:

This model is assumed to be defined by

In¥y = Po+ BIn{TWT) + Baln(Labour ) + [aln{Shade;) +

Baln (Other cost ;) + Bs (WHT; F/TWT;) + Vi -1 . ()



where the subscript i
in the sample.

In

Y

TWT

Labour

Shade

WHT

Other cost

The [is

The Vs

indicates that the observation involved refers to the i-th Birmers

indicates loganthims are taken to the hase E

represent the total dry cocoa bean output (k)

represents the total weighted cocoa trees ol bearing, age

represents the amount of labour in - standard days used

indicates the total aumber of kolanut trees and other
shade rees

represents the number of weighted hybnd tree of

bearing age

represents other production cost not included i the

other variahles

are unknown parameters to be estimared

are random variables which are assumed 1o e

independent and identically  distributed as  normal

random variables with zero and unknown variance oV’

and Uis are assumed 1o be independently and identically

distributed non-negative random variables which are

obtained by the truncation at zero of the normal

distribution  with unknown  mean Wooand  unknown

varance o




Model 2: Translog Meodel  The translog frontier model 1o be estimared s

assumed 1o be defined by

The models is defined by

Iy,

f + Bn{TWT ) + [ain (Labour ) + Lo (Shade )

faln (Other cost ) + Ps (WHT, / TWT) + [y [In (TWT)]
Pz [In (Labour O + Pas [In (Shade 37 + Pag [In (Other
cast)]* + Pss [WHT, TWTOF + Poa [In (TWT;) In { Labour )]
+ Poa [In (TWT) In (Shade )] + [re [In TWT) In (Other cost)]
+ s [In (TWT) (WHT, / TWT) + i [In Labour (In shade)]
+ fhaa [In Labour {In other cost)] + Pas [In Labour (WHT, /
TWTi) + By [In shade {In other cost)] + Pas [In shade
*WHT, ! TWT)) + Pas[In other cost (WHT, / TWT,)] *

V- U i D

where the subscript | indicates that the observation involved refers to the i-th farmers

w the particular local government area being considered,

In
¥

TWT

Liabour

Shade

Other cost

mehicates logarithims are taken to the base E

represents the total dry cocoa bean outpul

= represents the total weighted cocoa trees of bearing |
age

- represents the amount of labour m man days used for

- mdicates the total amount of kolanut trees and
plantation shade trees

- represents other production cost not included in the

other vanahles




WHT .

The fis -

The Vis -

Model 3 Inelficiency model

represents the number of weighted hybrid trees of
bearmg age

are unknown parameters

are random varniables which are assumed to be
mdependent  and  dentically  distributed  ax normal
variables with zero and unknown variance ov’, and the
Uis are assumed to be independent and identically
distnbuted non-negative random variables which are
obtined by the truncation ® zero of the normal

distribution  with unknown mean 1 and  unknown

variance o

e = do+ 04 8l s

where = &, are the coeflicient (o be estimated in the
inetticiency model,

#; = age of cocoa

Lz = tarmer’s age

L1 = farmer’s education

The estimates for the Cobb-Douglas version of this model for the three local

government will also be obtaned by using ordmary least — square regression. This

have been assumed by Battese and Coelli (1998, 1992) for their analysis of pranel data

Agibefun { 1997) also adopted the assumption.

The inclusion of the Us i the model is assumed to account for the existence

of techmical inefficiency of production.  Without the inclusion of the random variable,



the production frontier will only be a traditional average response function,  Aignert,
Lovell and Schimidt (1977) and Meeusen and Van den Broeck (1977) were the first to
propose stochastic frontier production function. Battese and Cora (1977) emparical
application of the stochastic production function was significantly different from the
traditional average response model

The technical efliciescy of the i-th Farmer is defined as the ratio of realised
production to corresponding frontier outpat. Given the specilication of the frontier
model (1), the technical efficiency of the i-th farmer 15 defined by

TE: = exp (-} Fr LA s S e e S et T (8)

The technical efficiencies are thus, less than unity or equal to anity. Il the
technical inefficiencies are absent from model (1), the technical efficiencies of all
farmers would be unity,  The imphication is that farmers are producing at the frontie
production given their level of technology, The parameters of the frontier model (1)
can be estimated by the use of computer programme FRONTIER Version 4.0 Tlus
programme can be used for analysing cross-sectiomal as well as panel daa.  The
programme also predicts the lechnical efhiciencies of individual farmers, given by
equation (8)

The stochastic frontier model (1) reduces to the traditional average response

- s 1 = "
function if the parameters i and ¥ = o / @ are equal to zero, where o,” = &' +

a,..  There is therefore, the intention to test the null hypothesis that these two

parameters are simultaneously zero, Further, the Cobb-Douglas model i1s oblained 1f
the coellicient of the second order terms in the translog model (1) are zero Hence, a
test of the null hypothesis

Hoo The Translog Frontier model is nol a good representation of the data in this study

e i = y] for all i and |

= N = 1,2, ..... Nis also of particular interest



CHAPTER FOLR
RESULTS AND DISCUSSIONS
4.1  SOCIO = ECONOMIC CHARACTERISTICS
The socio-economic characteristics of interest in this study were ape

distribution of the farmers, (their household size, level of education, Farm sizes and

farming experience. These are presented in bar charls and shown in the appendis.

Table 5: Ape Distribution Frequency of Farmers Apes
Age Interval Frequency Cumulative Percentage
Frequency (Fu)

_Mv::.v.rs o - e

31 — 40 years 00 is(1 40

41 — 50 years a0 a0 20

ﬁ.l — 60 years 25 15 |7

= 60 years 35 150 23
Total 50 415 T
Source: Field Survey, 1903

The age distribution of the farmers s presented in Table 5 above 1t shows
that farmer's ages ranged between 32 amd 70 years. There were no “relatively young™
farmers belween ages of 21 — 30 years while those of “middle age” (31 — 50) were
about 60 percent. This indicates that most of the cocoa farmers were middle age
people.  This study indicates that most of the respondent migrated from the
neighbouring states like Oyo, Osun and Edo to establish cocoa plantation m Ondo

State.  This implies that the ageing and aged farmers constilute the mugority ol cocoa



crop farmers. This fact is expected to have significanl impact on prodochon as

adoption of new innovation may not be wholly complied wath by this group of people

Table 6: Family Size of Farmers

Size Frequency Cumulative Perventize
Fregquency ()

| -4 wo T 20

5-8% 50 B0 13

n-12 40 120 Z7

=12 Ju L S0 20

Total 150 380 T

Source: Field Survey, 1998

The Table 6 above shows that 20 percent of the total farmers bad a family size
between | and 4 while majority of the farmers had between 5 and & Despite the sizes
ol family, most farmers were discovered 1o have engaged hired labour who stayed m

the farm all year round
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Table 7 LE":-"E:l of Education
Level of Education Freguency Comulative Percentaue

Frequency {%a)

Mo Education aiy 90 £l
MNon-Formal Education 20 1o I3
Primary Education i 140 20
Secondary Education 10 | 50} F|

_Tli'll-r-l-l- e e .|.E|E.|_ : _“-’-1 !ﬁ! [iMD
Source Field Survey, 1998

The Table 7 shows that aboul 60 percent of the respondents had no education

while 33 percent have had either non-formal education or at least primary school

education while just 7 percent had secondary education and non had tertiary

Education 15 known to have positive influence on farmers’ production  and

productivity as there 15 positive correlation between education and adoption of

technology.

Table 8: Earming Experience

Years Frequency Cumulative Percentage
Frequency (%a)

| =30 years w i0 20

31 - 60 years o) 120 fatl

=00 years 30 M 2

Total P50 T BLiie

Source: Field Survey, 1998



.
Result .‘i.|;-l_!|'i..l_.-'l;,'.d that 28 percent of the farmers had between | - 30 years ol
cocoa farming i:.:-c.pl:n':nc: while 60 pereent had between 31 — 60 years and 20 percent
had more than 60 years of expenence
From the table above, it can be observed that gquite a number of the Grmers
have minimum number of years of experience in farmmng. This accoum for old ages

of cocoa trees particularly in 1danre and He-Chlugi Grm plantations

Table % Tonal Farm Size

Farm Size Frequency Curmulative Percentage
i Heactare} Frequency (%]
TR T g %5

3.1 =45 ha 0 90 40
46— 5.9 ha b | 500 At
Total O 1sD 0 o
Source: Field Survey, 1993

The Table 9 shows distribution of farm sizes of farmers. 20 percent bad farm
size between 01 = 3.0 hectares, 40 percent had between 3.1 - 4.5 hectares while
another 40 percent was between 4.6 — 59 hectares of oocoa farm, This was however,
unexpected as some of the farmers had different farms located on differemt blocks
scattered all over the local povernment areas. This is panticularly rampant i He-Olug
{ Oke- Tgbo and Odigbo local government areas.

Consequently, the resulis of the study showed that majonly of the farmers engaged in
plantation particularly in lle-Oluji and Odigbo farm sites.  This was discovered 1o
hiave had positive ellect on cocoa output. This informed the need 1o have an anoally

paid labour who reside in the farm settlement all year round  Payment lor labour were



[
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wenerally made by dividing cocoa output into three while the labourer takes one-ird

while the pwner of the farm takes two-third of the proceed

Table 10 Usgs of Shade Trees

Level Frequency Cumulative Percentage

Freguency (o)
et TR T o
Kolanut a0 | 301 il
(hhers 20 | I3
Total 150 - 30 T T
Source: Field Survey, 1998

Shade frees, to a certain extent are considered an moportant  factor in
improving cocos outpul, particularly when they are in their early stages ol growil
The study showed that 27 percent of the farmers have plantain tree as shade while 6t}
percent use kolanut trees. While the former was usually for subsistence, the latter
serve as other means of income earming for the Farmer particulardy when cocoa s yel
to be ripe For harves)

Other crops used as shade mclude coffee and cocovam,  Obviously 1he
purpose 15 to earn additional income ass well as meebng other needs of the Gnaly

durmg cocoa "ofl season™



4.2 RESULTS OF THE  STOCHASTIC FRONTIER
PRODUCTION FUNCTIONS

The results of the Maximum Likehbood Estimates of the Stochastic Colhb-

Douglas Frontier Production Function is presented in Table 11

Tabile |1 Stochastic  Frontier  Production  Function, Masimum  Likelilood

Estimaies

Cobb-Douglas Model

The Fual MLE

Variable Parameter Coefficient Standard Error t-ratio

Constant {5.,__ o 0.555 noeonl §5387

Inx, i 0,973 (235 04129

Inxa [z 5615 01949 2 R23

InX, By -0.00759 0489 41159
InX, P -300.540 0102 4.203.672

InXs [t 0.00927 213 h4is
Variance Siema Squared 629 320 R 0 162u 3

Gamma y 0.743 SRTEY (743

Mu p -0,2949 o0 A) 299

LLF ~[40s

* Rignificant at 5%



Table |2 : Translog Model

Variable Parameter Coefliciem Standard Iy |
Constan = i 03700 T 0 1140
InX; [ 02l U
X P 01137 02271
InX, 4 D.0172 (N4
InX, 14 00099 00076
InXs s 03811 i) 288
In {X;)* i) 0.0017 (0025
In () Piz (0.0025 0,002
In (X,)? P 0,017 (0.3
In {X,)? i 0,044 00421
In {Xs)F 455 0(32] (12257
In (X, X;) B s 00079 (0061 1
In(X; Xi) ih s -1 D035 0 T2
(X Xy) iy i) g2 IRTIIRS
In (X Xs) Bi s 0.035] Gngs
In (X2 Xy [ 0(H52 00032
In(X:. Xy) -7 0 0072 0.001 |
In(X; X Bz [y 00119 0 onzs
In (X5 Xy) B Py 10035 47
I (Xy . Xs) By P 00195 (IR RY]
In (X4 . Xs) Ba. Ps 000] | 00721
a? & 0 JOT 0214
Cramma ¥ 635 (L035
Log Likelihood | LLF -1961.32

* Sigoibicany w, 57,




The Maximum Likelibood  Estimates {(MLE} of the stochastic lrontie
production functions are presented in Tables |1 and 12 Table 11 presents the MLE
for the Cobb-Douglas frontier model (Model 1) while Table |2 presents the MLE i
the transtog frontier model (Model 2).  Given the log hikelihood functions ol the 2
models, the Cobb-Douglas frontier model (Model 1) presents better representation of
the data and hence selected as the lead equation

The estimated Cobb-Douglas fronter model 15 presented as the Tead eguition
as follows.

Y = (05557 + 09731 InX; + 05015 InX; - D.7646 InXy - D3005 ok, + 0927
InX« + E,
(0.100)  (D,235) (0 199) (0.0481) (0. 102) (0213)

& = 0le3  (0.1001)

1 - OT9RE (0, 1002)

¥ = 07443 (0|0

The lead equation presented above shows that all the coelficients m the model
are significant at 5 percent fevel. Apart from X; (shade) and X4 (pesticides) that carry
negative coelficient, every other coefficient has positive sign.  The highest coetlicien
comes from X; (total weighted cocod trees of beanng age). The cocflicient (ol X, ]
0973 imphes th: crease in the number of cocoa trees of  bearing age hy |
percent would lead w about 097 percent increase m the total bean output. This will
consequently lead to increased farm income.  This vamable is therefore important m
improving farmer’™s meome al the current level of technology  The 0.561 coefticien
of labour (Xz) mp! m increase i labour use by | percent would fead 1o an
werense of sk U 50 percent i the guality of coosa beans outpat The twd
variable, shade (X;) has a negative value of 0.765. This implies that an increase m the

number of shade trees on the farm by | percent would lead 1o a reduction in cocoa



bean output by about 076 percent. This may be explained by the fact that if the use
of shade trees is above the optimum level, any increase in the number of the shade
trees would negatively alfect the performance of cocoa trees (as they compete lor
limated resources) and hence a reduction in the output of cocoa beans. The vanable
X (pesticides) alzo has a negative coetlicient wath a value off - 0300 This value
implies that if the quantity of pesticide increases by | percent, cocoa beans outpul
wiuld dechne by about 0.3 percent. Finally, the variable X« {the ratiwo of hybwd cocoa
trees to total cocoa trees) has a high positive coefficient of 09275 This coeflicient
indicates that an merease in the number of hvbrid cocoa trees by | percent would
cause an increase of aboul 0.93 percent in cocoa beans outpul, This variable has thus
proved 1o be very important m raismg cocoa beans oulpul and hence Garmers” mcome
Hybrid cocoa trees are known 1o be traditienally better than the local types in terms of
productivity (yield ) and resistance to pests and diseases

For the estimated model, the vanance parameters, o oand v, are both lhighly

signilicant al 5 percent level, implying that the fitted model has properly described the

data

In order to discus the factors that influence the level of techmical efliciency of
the sample cocoa farmers, three variables were identified  The identificd varables
are: age of cocoa trees, farmer's age and level of education of Tarmers  Although
there could still be some other vanables that may influence the level of efficiency, our
data set would however, only permit us to include the three varmbles  The coeflicien

of the three variables in the inefficiency model 15 as presented below

o = 0.253 + 0,142 {cocoa age) - 0.374 (farmer’s age) + 0.294 (farmer’s education

(0.104) (0.012) {0.013) (0.112)



Given the estimated inefficency model, which s presented m the lead
equation above, the coefticienms of all the variables are significant at 5 percent level
While the coefficient of fairmers age 15 negative, the other two varlables, age of cocoa
trees and level of education have positive coeflicients.  The negative coetficient of
farmers’ age implies that older farmers are less techmcally efficient than the younger
farmers, since increase in age leads 1o increase in techmcal mefficiency. The positive
coeflicient of age of cocoa trees implies that as the age of cocoa trees increases, the
level of technical nefficiency would also ncrease This is expected because the yield
of cocoa trees normally increases with the age of the tree unfil it reaches o peak and
then bezins to decline  The coetficient of education 15 also positive However, this
does not [ollow the aprion expectation as merease in the year of schooling s expected
to lead to reduction in inefficiency. Howewver, the result obtamed m this study could

|
be due to the fact that most of the respondents bave no formal education. The
compuled techmical efficiencies vary between 021 and 094, with a mean technical
efficiency of .63 and standard deviation of 015 This imphes wide vanation m the
level of techmical efficiencies of the farmers. This wide variation 15 an indication that
ample opportunities still exist to improve the current level of efficiency and output of

cocoa in the study area



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 SUMMARY

Cocon occupies a prominent position i the Nigenan crop sub sector 1hal
penerate not only employment but also substantial foreign exchange earmings tor the
nation's economic development

This study was camed out to investigate the technical efficiency of cocoa
farmer in Ondo State with a view 10 recommending ways of eliminating technical
mefficiency s0 as to raise productivity among coca farmers in the area

In carmving out ths study, 150 cocoa Farmers were randomly selected Trom
major cocod producing areas of Ondo State 1o collect both socio econonue data and
cocoa production data, melheding inputs as well as constramis m cocoa production m
the area. The collected data were subjected to both descrplive statistics and
ecconomelric analysis using the stochastic frontier production functions to detenmine
the level of technical efticiency of the farmers as well as those factors that mfluence
the level of techmical efliciency.  For the stochastic frontier model, both Cobb-
Douglas and the translog functional Torms were estumated and the model that best
represented the data was selecied

Results of analysis show that Temers” age ranged between 32 and 70 years
There were no “refatively young™ farmers between ages of 21 — 30 years while those
of “mddle age” (31 50) were aboul 60 percent.  While 00 percent of ithe
respondents had o education 33 percent had esther non-formal education or at least

prmary school education while just 7 percent had secondary education and none had



tertiary. For the I;'ﬂ.ml1 size of respondents, 20 percent had farm size between 01 — 30
hectares, 40 percent between 31 — 4.5 hectares while another 40 percent was between
4.6~ 5.9 hectares of cocoa farm. This was however unexpected

For the econometric analysis, the Cobb-Dooglas frontier model provided the
better representation. The results of the stochastie frontier analysis shows thit all the
coeflicients i the model are mghly significant at 5 percent level  Apart trom X,
(shade) and X4 (pesticides) that carry nezative coefficient, every other coefficient has
positive sign.  The lughest coefficient comes from X (1otal weighted cocoa trees of
bearing age). The coeflicient (of X;) 0,973 implies thal an imcrease 0 the namber ol
cocoa tree beanng age by | percent would lead to about (0,97 percenl increase n the
total cocoa bean output. This will consequently lead to merease in farm income  This
variable 15 therefore important in improving farmer’s income at the current level of
technology,  The 0561 coeflicient of ].H.hulur (X} imphies that an increase in labot
use by | percent would tead to an increase of about 0.56 percent i the quality of
cocoa beans output. The third variable, shade {X;) has a negative value of’ - 0 765
This imphes that an merease i the number of shade trees on the Grm by | percent
would bead to a reduction in cocoa Beans output by about 076 percent. This may he
explained by the tact that if the use of shade trees is above the aptimum level, any
increase in the number of the shade trees would negatively alfect the performance of
cocoa trees (as they compete for hmited resources) and hence a reduction in the
output of cocoa beans. The vanable Xy (pesticides) also has a negative coellicien
with a value of — 0301 This value implies that if the quantity of pesticide increases
by | percent, cocoa beans oulpul swould decline by about 0.3 percent,  Finally, the
variable Xs (the ratio of hybnd cocoa trees 1o 1otal cocoa trees) has a gh positee

coelficient of 09275, This coeftficient indicates that an increase in the number of



hybrid cocoa trees by | percent would cause an increase of about 0.93 percent in
cocoa beans output. This vardable has thus proved to be very important i ruising
cocoa beans output and hence farmers’ income  Hybnd cocoa trees are known 1o be
traditiomally better than the local type in terms of productivaty (yield) and resistance 1o
pests and discases.

For the factors that determine the efficiency of the [armers, (he negative
coeflicient of Birmers age implies thal older Burmers are less techmeally efficient than
the younger larimers, since increase i age lead to decline in technical efficiency  The
positive coeflicient of age of cocoa trees implies that the level of inethiciency
increases as the cocoa trees becomes old. This is expected because the vield of coco
trees normally decreases with age of the tree after reaching a peak. The coelhivient ol
education is also positive, implving that increase in the years of schooling would lead
o increase m inefficiency, This is explained by the fact thit mast of the respondents
had no formal education

The computed technical elficiencies virry between 021 and 0 94, wath o nean

stechmical efficiency ol 0.63 and standard deviation of 015



A2 CONCLUSION

Given the Fact that there is a wide vanation in the level of techmical

elliciencies of the sampled cocoa farmers in Ondo State, there iz ample opportunities

for the majority of the farmers to raise their current level of efficiency, especially if

thase factors wdentilfied i this research work are addressed

53  RECOMMENDATIONS

Based on the findings of this research work, the following recommendanons

are made:

(1)

(2)

Criven the fact that the lighest and most sigmificant coelficient comes
from total weighted cocoa trees of beanng age. it is recommended that
povernment  eflorts  at  raising  cocoa  output  should  fnclude
encouragement ol farmers to expand ther cocoa farms we well as

revamp abandoned cocoa farms.

(aiven the fact thal farmers’ age, level of education of cocon farmers as
well as age of cocoa trees affect the level of technical efficiency.
government campaign for mereased production and productivity in the

cocoa sub-sector should adequately cover this factors:



(1)

(ii)

firstly by encouraging younger people 1o o il gocon
production — In this case the idea of revamping the farm
seitlement  scheme would be o good policy in the right
direction,

secondly, enlightenment / traiming  progranune  should e
carried out from time 1o time for coca farmers in order to raise

ther present level of awareness, education and enlightenmen
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APFENDIX A

FREQUENCY DISTRIBUTION TABLES

Frequency

]
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b=
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L{m

31-40 4150 1 51-80

mepﬁﬁgiﬁgg¥munﬁm




1-4 memiers

E-fmembers 917 members =12 members

Size
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Frequency

E 8 & &8 8 3 & 3

g

=]

=

e

1-30 Years 3160 Years =60 Years

Frequency of Farming Experience

| B Frequoncy |




T3

W

0.1-3,0ha

1.1-4.5ha

Frﬂqfﬂl‘fl:!n -EFFm Size

4-6-5.5ha
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APPENDIX B
QUESTIONAIRE
PERSONAL DATA
INDICATE YOUR AGE (YEAR):... .cccoccvnacivnnannnins
MARITA STATUS:. ... i
NUMBER:............
HIGHEST LEVEL OF BIUJCKTION: .. ..oiiisim cvsamge st anmih s siigins sves
{a) Primary School ... ...._...._................. Noofyears. ... .. . ... ... ...
{c) Higher Institution .. .._........................ . MNoofvears .. .. ....................
e ) J0 T T T ) R e P RPNl , (1 11 ', -~ - SR s S
WHAT OTHER BUSINESS DO YOU DO BESIDE FARMING?
Y.
HOW MANY YEARS HAVE YOU BEEN FARMING?
ARM INPUT DATA
How much Farm land do you have for farming?..........cco oo iiivie s inann o
. How did you acquire the land for farming?
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i g - TIRTRERUSTGSTEIRREPRIT: | . . ... [P PTRRRREEee . | .
v, Family farm. .......oocov v eenrenoo o hectares ool
V. O s s DOBIRPEE o mma i e Ik
VL e hectares ... ..............ococoooooo A

TREES
11,  How many cocoa tree stand do you have on vour farm? (Give average)
b. What 15 the size ol your cocoa farm? | |

G How many pods does each plant / tree produced per season? ( 1

AGE OF TREES

12, How old are your cocoa trees 7 ( )

13, How ofien do you plant new seedling ? ( )

14 Do you have other trees in your Cocoa farm 7 Yes ( ) No(
a If yes, which type:

b. Do they serve as shade for your cocoa farm? Yes | ) No |

15, What is total number of the shade tree stand in your cocal farm?

FINANCE
16, (o you borrow 1o linance any par of your farming business? Yes{ ) Nof(
a If yes, which source did you borrow from? Please specify.............

17. How much did you borrow in the lasit cocoa season? N... ...



T

LABDUR
18 Do you have problem getting labour for your farm activilies
- R DTS T or LN P R CEGTONE | | . L

19, What duty(s) do they undertake in your farm?

1. Weeding only { )

2, Chemical Application { )
3. Harvesting { |
4, (1X2) ( )
5. (1X3) ( |
6. (2X3) { )

20 How much did you pel head / hour / day? I et e el

21.  How much did you spend on overhead during the last season?

CHEMICALS AND TOOLS.

22, What type of chemical do you use?
L Gamelin 20
I Copper Sulphate

1i. White Lino

v, Basadin
L Ridomil
vi. Others

How much did you send on chemical application in the last season?



(&4

Bo you apply fertilizer to yourcocoatree 7 Yes ............... No......
If yes, What types 7 Urea ( | NPK | )
TOOLS

Mame the types of farm impliment you use

How much did you buy each of them ?

FARM OUTPUT DATA
What 15 your toat] production per year 7 ... ... oo iiiiniiininn i s i s s nin e
Have you noticed any fall in production Yes ( I Mo | ]
What is the figure of fall peryear 7 ..o K8 i i oo MEINE TONNES
How many kg / Tonnes of Cocoa did you harvest last season 7 ( }
How much did you sell perkg F00Rne T .o i ioiiuiaiii il s ey
How do you determine the price to sell yvour farm produce 7
L. According to current markel prices._ .. ... i e e
il. According to cost of production ... ... ...
iii..  Buybargaining with each buyer | .. ... i i die i B vas i e
V. Ohors apeeily]) Lo G i L
Do you store your farm produce afler harvest 7 yes ... No
If yes, please give reasons

l. to take advantage ol betler prices

2 because of low demand
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3 Others
b. How much do you pay for renting the storage facibity/ ... ... ... N per annum
If no please give reasons
1 because of very bad prices at harvest
2. because of high demand at harvest
3 because of contract buvers
4, because of lack of storage [acilities
5. because of high cost of storage
6. Others specify.
OTHER INFORMATION
Do you have more land lor expansion
can you easily obtain money for your farming activities ?



