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ABSTRACT

This study examines the effect of crude oil price otoa production in Nigeria between 1¢
and 2008. The output of cocoa was specified asetifin of factors such as exchange r
cocoa producer price, crude oil price and struttadjustment programr. Quantitative
estimates, based on Augmed-Dickey Fuller unit root testointegration and error correcti
specification, indicate that ttcrude oil price, structural adjustment programme &and are
the major determinants ofoco: output in the long-run, whilerice of crude oil is the mo
important determinant of cocoa output in the slrun. The results further shows t the
error correction mechanism (ECM) indicated a fee#l about50.3% of the previous year
disequilibrium from long-un domestic cocoa production. It is concluded thetprice of crud:
oil indeed has a negative effect on cocoa produdcitioNigeria. It also shows thonly a
combination of price and other structural factass dring about the much desired chang
the Nigerian cocoa sector.
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INTRODUCTION

Agricultural export was the mainstay of the Nigareconomy prior to the discovery, exploitation @xgortation o
crude petroleum and the resulting total dependencis revenue for economic sustenance. This he situation
prior to the oil boom of the early 1970's when ¢oatribution of agricultural exports (cocoa, rubk@alm oil, palrr
kernel, cotton, etc.) fell to 35% of the GDP fromaverage ¢ 72% between 1955 and 196%griculture has bee
the most imprtant single activity in the Nigeria economy wihout 70% of the total working population enga
in it (Abolagbaet al, 2010). Nigeria also ranked very high in the prctébn and exportation of some major crop
the world in the 1940 and 1950s. Alable statistics indicate that in 1960, agricultuexport commoditie:
contributed well over 75% of total annual merchaedixports (Ekpo and Egwaikhide, 19

Meanwhile, & all Nigeria’'s export crops, cocoa is about thestnorominen By the 1960sNigeria wasrated the
second largest world’s producekdegbola an Abe, 1983). The commodity became the major foragohange
earner until the discovery of oil in the 1950s. &duently, the production of cocoa fell off sharglying the olil
boom yearof the 1970s from 317,000 tons in 1-1971 to 100,000 tons in 1983 Currently, Nigeria is th
fourth largest producer after Cote d’lvoire, Ghaarad Indonesia contributing to 12% of total w« production
(FAO STAT, 2009). Despite the dwindling protion of cocoa in Nigeria, the crop still contribst® the nation™
economic development. In terms of foreign exchagamings, no single agricultural export commodiag learne:
more than cocoa. With respect to employment, tleaacu-sector still ofers quite a sizeable number of pec
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employmentsboth directly and indirectly (Nkanet al, 2009). In addition, cocoa is an important sourEeaw
materials, as well as source of revenue to Goventsred cocoa producing states (Nkeet al, 2009)

Meanwhile, a number of factors have affected cocoaywtion in Nigeria. Thiadvent of the petroleum sector &
its resultant effect in terms of massive movemdrfaom labour into the industrial, construction asetvice job:
created by the oil boom. Sewdly, unattractive producer prices and deteriogatiproductivity due to aging tree
pests incidence, noawvailability and high cost of cocoa production itjudiminishing fertility of the soils and po
attention to cocoa plantations. Furthermore, abolishment of the Nigerian Cocoa Board (NCB) inipd
negatively on the quality of cocoa beans expontechfNigeria

Nigeria’s contemporary development has been swdddy extreme dependence on one single primary catityr
that is oil and it accountfor greater thar95% of the export earnings in recent timesude oil also contribute
greater95% of government revenue in the recent yearsgreater than 25% of the re@DP. Extreme dependen
of the Nigerian economy on crude oil has renderedois vulnerable to the instability of market forces wijfave
implications to the nation’'s economic growth andvelepment. Also, the adverse impact of volatility the
international oil market with the attendant voigtilof government revenue gives crece to any argument fc
diversification of exports (Okoh, 200:

This study therefore seeks to empirically examhre éffect of crude oil price on cocoa productioNigeria. The
remainder of this paper is organized as followtiSe 2 describes the aterials and methods, section 3 gives
result of the econometric analysis and offer exatimm for them while section 4 presents the summesyclusior
and policy recommendation to the stt

MATERIALS AND METHODS

Stationarity test

This study applieaointegration and error correction modelling to reikee the effect ocrude oil prices on cocc
production in NigeriaAs a first step, ECM ascertains the stationaritypthrerwise of the time series data. A -
stationary series requires diffaing to become stationary. As such, there is thednto assess the order
integration of both the dependent and independanaives in the model under analysis. The ordentefgration
ascertains the number of times a variable will iferdntiatecto arrive at stationarity. A stationary series risl¢D)
series while norstationary series are 1(1). But it is also possfblenor-stationary series to be of order 2, that
(2), or even of a higher order, ¥ integrated of order, or X; 01 (Dy), if it is differentiated [, times to achieve
stationarity (Dickey and Fuller, 1981).

Engle and Granger (1987) provided appropriate téstsstationarity of individual series. Specifigalthe tes!
procedure includes the estimation of the Di«-Fuller (DF) and the Augmented Dick&yler (ADF) statistics. Th
DF and ADF are tests for the null hypothesis thatvariable of interest is n-stationary. Thu

H,: The variables are not stationary at their levieds,| (1
H: Thevariables are stationary at their levels, i.e. |

The test procedure is usually indicated in theofelhg type of equatio
For DFtest, AX, =a,+0X_+& .. (1)

k
For ADF test, AX, =@, +0X_,+ > AX_ +e.. )

t=1
H, is rejected if the t-statistic obis negative and statistically significant when camga to appropriate critic
values established for stationarity tests. In otdegenerate an error correction model, theredsned to examir
the existence of any meaningful longn reationship between variables (i.e. co- integration).
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Cointegration and Error correction anal'

To test for cointegration, two main approaches Hzaen developed: one involves the estimation gaticsmodel
where all variables enter in levels (#a and Granger, 1987), the other estimation of an error correction mot
(Johansen, 1988). The Johansen procedure is Ipreferred over the EnglBranger approach for two maj
reasons. First, in the multivariate case considbaezd, it avoids thidentification problems one may encounter v
the EngleGranger approach if there is more than one coiatewy vector. Second, the Dicl-Fuller test employe:
to test for cointegration in Engl&ranger regressions too often rejects the existefi@gulibrium relationships

(Kremers et al., 1992). Johansen (1988) considsimple case whetY, is integrated of order, such that the first

difference of Y, is stationary. The procedure developed by Joha(k@s€) which includes the identification
k-1

rank of the N X Nn matrix Y, in the specification as given below AY, = 1, +7¥_, + Zl'i AY,, + U,
i=1

where Y, is a column vector of the n variable 77 and are coefficient matriced) is difference operator K
denotes the lag length antl is a constant. Th 77 matrix conveys information about the l-run relationship

between theY, variables, and the rank <77 is the number of linearity independent and statipninear

combination of variablestudied. Thus, testing for cointegration involvesting for the rek of 77 matrix I by
examining whether the eigenvalues 77 are significantly different from zero. The maximdikelihood approac!

enables testing the hypothesisfofcointegrating relations among the elementsYpf Hence the null hypothesis

no cointegrating relationr = 0) implies 77=0.

In order to obtain the optimal VEC model we applted minimum AlC-criterion, suggesting. To determine t
number of cointegrating equations, the Johanserimam likelihood method provides both trace and maxirr
eigenvalue statistics. One importaagarding these two tests is that both tests hav&andard distributions der
the nullhypothesis. The order of r is determined by ushwglikelihood ratio (LR) trace test static suggested by

k ]
Johansen (1988)A,,.. (r) =-T ZIn(l—A) The maximum eigenvalud-R test statistic as suggested
i=r+l
]

]
Johansen isd__ (r,r+1)=—T(—A) wherer is the number of cointegrating vect(A is the estimate

max
values of the characteristics roots obtain fromesmatec 77 matrix andT is the number of observations. Wh
the trace statistict() and the maximum eigenvalue statis A ) are greater than Osterwdihum (1992) critica
values, the null hypothesis ¢f cointegraing vectors against the alternativerof 1 vectors is rejecte

Having established the extent and form c-integrating relationships between the variablethefmodel, an ECN
can then be estimated. First, an oparameterized ECM vs estimated and this specification establishedeiagths
on all variables. This was specified in order molose information of the variables by laggingth# variables once
At this stage, the ovgrarameterized model was found to be difficult tterpret in any meaningful way but cot
still be explained to some extent based on theglitiby values. This then led to the simplificatiohthe model intc
a more interpretable characterization of the detat is, a parsimonious ECM was estimat

Parsimony helped to ensure data admissibility agher clarification on whether the model was caesit with
theory, and with the estimation, neignificant variables were dropped from the modéle overall validity of the
reduction sequence sougbt minimize the goodness of fit of the model witlnimum number of variables. Tt
decision rule for choosing which of the two modwdsl the best fit (i.e. whether o-parameterized or parsimonio
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model) is indicated in the Schwarz criterion. ThehBerz information criterion provides a guide to parsirioLs
reductions and is defined & =INd* + kin t... (4)

Whered is the maximum likelihood estimate (MLIof &, k is the lag length andis the sample size/number
observations. Thus, a fah Schwarz criterion is an indication of modergienony; that is, the model is significe
with theory.

Model Specification:
The hypothesized structural relationshipthe study is specified as follows:

LQ=4, +BLR+BLEX +BLR+[ SAP+T+u oo (5)
Where:
LQ = Per capita output obco:

LP, = Real World market Price for coc
LEX

t= Real exchange rate
LP, = Crude oil price

SAP = Structural Adjustment Programme. This is a dunvaayable which takes on
for period before adoption of SAP and 1 for perdigr the adoption of SAP  Nigeria

= Time trend. The variable T, which representstetbgy was modeled with the series
represented by the time variable serving as a pimxthe impact of technology change on output,toecapture
technical progress, productivity, higielding varieties, etc

H = Other unobserved variables
The estimated linear function of the above spediiicn was found to give the lead equation, on which
discussions were made.

The Error Correction Model

First, the variables, in equation)(®ere tested for unit root using the ADF technigueile Johansen (198
reduced- rank test for dotegration was used to test for co integrationati@nships between selected set
variables The error correction modeECMs) estimated are shown in (7) below. ECM ih r@presents the sh-
run behaviour of cocoa vyield sponse in (7) while equation) represents the longun static equation. T
paameter), which is negative, in general measures the spéeatijustment towards the long run equilibri
relationdip between the variables in). The optimum lag length® be included in equations) were determined
based on Akaike Information Criten (AIC).

Static long run model for cocoa yield respor
LQ=4, +BLR+BLEX +BLB+/ SAP+T+u (€)

Error correction model (ECM) for trepbcoa productic model is also given as equation) (7

p J k m
ALQ =y, + zylALPet—p +Zyz ALEX,_; +ZV3 ALP, +ZV4ASAF()t—m) T Y, Aecm
i=1 i=1 i=1 i=1
...... (7)
Where A represents first differencindh measures the extent of correction of errors by siitjg in independer
variable, measures the longm elasticities whiley measures the shamn elasticities. Gener— to — specific
modelling technique of Hendry and Erricson (19%1fpilowed in selecting the preferred ECM. Thisqadure first
estimate the ECM with different lag lengths for ttiéference terms and, then, simplify the represton by
eliminating the lags withnisignificant parametel
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RESULTS AND DISCUSSION

Unit Root Tests

The results of the unit root tests are shown iretdibelow. The null hypothesis of the presenceuditroot (nor—
stationarity) was tested against the alternatiyeothesis othe absence of a unit root (stationarity). All tregiables
tested contain unit root processes, and all becst@ionary after first differencingHence the variables a
integrated of order 1 that is are | (Ojhis etablished the suitability of the variables faelin c-integration.

Table 1: ADF Unit Root Test Results (Constant arehd Includec
Critical values: 5% 3514 1% =-4.178

Variable tvalues ( level) t- values (I difference) Order of Integratio
LQ -3.1344 -9.0027** 1
LEX -2.0910 -4.4995** 1
LPe -3.2760 -4.9889** 1
LPo -3.3521 -7.6110* 1
SAP -1.7074 -5.7758** 1

Source: Data Analysis, 2011
J** Indicates significant at 1%, ** Indicates siditant at 5%, * Indicates significant at 1!

Test for co-integration:

The result of Johansen multivariate cointegratiest between cocoa yield and selected variablpresented in
Table 2. The result shows the the existence c-integration relationship among selected variabl@s. applicatior
of the test, the results of the maximuBigen value statistics and trace statistics froemtttble 2 show that, thers

at least 1 contegration relation. This indicates that theresexia lon-run relationship between all the explanat
variables and cocoa yield in Nigeria. Sinc+ integration has been established, the regresssuitsevere analyse
and diagnosed.

Table 2: Results of the Johansen’s maximum -value and Trace statistic co-integration test

H,:=p Maximum Eigenvalus Trace Statistics
p ==0 52.08* 175.2**
0 <=1 41.67 123.1*
Source: Data Analysis, 20%1* Indicates significant at 1%, ** Indicates sigigant at 5%, * Indicates

significant at 10%

Short +un dynamic error correction (ECM) modelingcocoa production.

General- to-specific modeling procedure of Hendry and Ericssd®91) was followed in the modeling a
selection of the preferred dynamic skrun error correction model (ECM). This procedurstfestimates the ECI
with different lag lengths for the difference ms and, then, simplifies the representation by ialitng the lag:
with insignificant parameters. However, only thmgiified version of the shc-run dynamic ECM was reported
this study.

Effect of Crude oil Price on Cocoa Output in Nig

The solved static long- rurgeation for cocoa producti in Nigeria as well as its shortran equation is given i

Table 3. The Rvalue of 0.552 for the ECM in table 3 shows ttie overall goodness of fit of the ECM

satisfactory. However, a numbdraiher diagnostic were also carried out in oradetest the validity of the estimat
Binuomote andOdeniy: Continental J. Sustainable Development 4 (3)-28), 201

All rights reservem

This work byWilolud Journalss licensed under Creative Commons Attribution 3.0 Unported Lice
27




and their suitability for policy discussion. TheutAregressive conditional Hetoroscedasticity (ARGEBt for
testing heterscedasticity in the error processhi@a el has an tatistic of 0.101 which is statistical
insignificant. This attests to the absence of lestedasticity in the model. The Breu— Godfrey Serial correlatio
Langrange Multiplier (LM) test for higher ord- serial correlation with a calculated Fstatistic of 0.216 could n

reject the null of absence of serial correlatiorthie residuals. The Jact- Bera )(2- statistic of 1.056 for th

normality in the distribution in the error procestsows that the error proces: normally distributed. From th
battery of diagnostic tests presented and discusisede, this study concludes that the model is e&limated an
that the observed data fits the model specificatidaquately, thus the residuals are expected didtibuted as
white noise and the coefficient valid for policysdiission:

It could be observed from the results in tablea& the coefficient of error correction term ECMries the expecte
negative sign and it is significant at 1%. The #igance ofthe ECM supports cointegration and suggests
existence of long +un steady state equilibrium between cocoa outpdtaiher determining factors in the specii
model. The coefficient 0f0:505 indicates that the deviation of cocoa oufprn the lon¢erun equilibrium level is
corrected by about 50.5% in the current per

The shortrun coefficient of cocoa production in the immedigiast period i-0. 126 but is insignificant at 59
Although this is contrary to griori expectation, it could be e to discouraging producer price

However, real exchange rate and cocoa price hatidify values of 0.128 ar-0.016 respectively in the sh- run
and elasticity values of 0.222 and 0.134 respédgtivethe long run. Both variables are not sigrafic at all in the
long and short run. The elasticities of cocoa pn®/e in the positive direction in both the longiahor- run, the
elasticities of real exchange rate was positivéhan lon¢-run while it is negative in the shc—run. As Ajetomobi
(20M) also observes, an increase in both price antagge rate is not sufficient enough to stimulatzraase ir
cocoa output, which is already declining due toade and neglect of rehabilitation of existing $reEhe elasticity
value for real exchangeate in the lon- run suggests that devaluation will increase cocogput in Nigeria,
although not significantly. The response obtainethis study for Nigeria is higher than the estesabbtained b
previous research work on Nigerian cocoa supplgonse — 0.006 (Ajetomobi, 2009ut is much lower than tF
0.45 elasticity value obtained by Behrman (1968)hdugh the sign of the coefficient for cocoa prisenegative
which is contrary to expectation, it could be bessaaf declining prices of coc even in the face of increased out
because of fall in cocoa quality. The marketingrdeguntil their removal) have been responsibleti@r grading
and the quality control of exported cocoa seedswé¥er, this function was completely out of placter the
scrapping of the marketing boards in Nige

In the long —run, crude oil price has a negative and significamgfficient of 0.245. In the she-run also, the
coefficient is 0.219 and it is also significants8b. The elasticity values obtainfor crude oil price in both the shc
and longrun is in line with theoretical expectation sincl expect that as the world price of crude oilriease , thi
focus on agricultural export crops will further fshiaway. At one time, Cocoa export is oif the major movers c
the Nigerian economy. With the discovery of crudehowever, agricultural export sector has beerttenneglec
since. The results aiie perfect agreement with the belief that, the atlvef crude oil has affected the Nigeri
cocoa setor negatively and significant

Structural adjustment programme also has a negatidesignificant effect on cocoa production in NigeThe
coefficient for structural adjustment programmetlie short—run is 0.383 although it is not significant.he
adoption of SAP in Nigeria led to the abolitionaafcoa marketing boards which until then has bespamsible fol
quality for cocoa beans to be exported from Nigelfigesently, cocobeans for exportation in Nigeria, no long
through quality control and it acnsequently been undervalued at the internatimaaket.

Time trend, which represents technology, was mabieith the series as represented by the time arsdrving a:
a proxy for the impact of technology change on oytpe. to captre technical progress, productivity, and |-
Binuomote andOdeniy: Continental J. Sustainable Development 4 (3)-238), 201
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yielding varieties appears to be the most importetérminant of cocoa output in the long run. I& hacoefficien
of 0.050 and it is significant at 1%. This resdligther justifies the position that pr factors are not sufficient 1
increase the supply of export crops in Nige- the most important of which is cocdatakes a good combinatic
of price and structural factors, one of which shteology

Table 3: Static long —run and Shouta errorcorrection model estimate for effect of crude eite on cocoa outpt
in Nigeria.

Static Long — run equation Parsimonious Short rin equatio
Constant 10.538(7.393) Constant 0.054(1.828)
LEX 0.222(1.396) ALQ(-]) -0.126(-0.816)
Lo, -0.245P-544)** ALEX -0.0164(-0.114)
Lo, 0.134(1.046) ALEX(-1)  0.022(0.186)
SAP -0.4232-050)** ALPR, -0.219(-2.032)**
Trend 0.050(5.703)* ALP, 0.028(0.263)
ASAP -0.383(-1.032)

AECM(-1) -0.505(-2.724)*

R = 0.552

AR LM F =0.216(0.807)
ARCHF = 0.101(0.753)
Normality X° = 1.025(0.806)

Source: Data Analysis, 2011
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