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ECONOMETRIC ANALYSISOF THE ECONOMIC COST OF LETHAL YELLOWING
DISEASE (LYD) ON COCONUT (Cocos nuciferal..) YIELD IN L YD ENDEMIC AREA OF
NIGERIA: A CASE STUDY OF NIGERIAN INSTITUTE FOR OIL PALM RESEARCH
(NIFOR)

ABSTRACT

This study is aimed at ascertaining the economat oblethal yellowing disease (LYD) on coconut
(Cocos nucifera) yield in LYD endemic zone in Nigeria.Secondaryadspanning over 10 years, 2000
to 2010 was used for this study. The secondarywasaobtained from the records of Plant Breeding
Division, Nigerian Institute for Oil Palm Resear@dlFOR) Benin City, Edo State. The data were
estimated using econometric methods such as régme3e softwareused for analysis wasEviews7.
Results obtained from the regression of the dateate that expected annual yield of diseased palms
and price per unit nut are significant determinarfitsconomic cost of coconut production in the area
and that LYD is a major threat to coconut produttith is recommended that campaign on how to

prevent and control the incidence of LYD shouldcbaducted regularly by extension workers.

Keywords:  Coconut, lethal yellowing disease, ecoiearost, NIFOR

INTRODUCTION

Agriculture is a major sector of the Nigerian ecmryo providing employment for about 70 per cent
of the Nigerian population mainly in rural commuest and accounts for over a quarter of the
national Gross Domestic Product (GDP). The palnakistry constitutes a significant part of the
agricultural sector of the economy. It providesdand raw materials for the social confectionery,
personal care products industry and employment.piti@ family includes oil palm, coconut palm,
raphia palm, Date palm etc. Rural communities intBdcast, South-South, and parts of South-West
and Middle belt regions of Nigeria depend on thénpandustry for their livelihood. The coconut

palm is an important economic crop in these pdrteecountry.

Coconut palm, Cocos nucifera, otherwise known as the ‘Tree of Life’ becausatefversatility as

seen in its many uses, is a valuable domestic apdrecommodity. It is a member of the family
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Arecaceae (palm family). The term coconut can radethe entire coconut palm. It is derived from
the wordcoco in Portuguese and Spanish, meaning “head” or lI"skom the three indentations on
the coconut shell that resemble the facial featofes pair of eyes and the nose. It is successfully
grown in the tropic and sub-tropic areas, hencerredl to as ‘King of the Tropical Palms’. There are
different coconut varieties and they are dividetb itwo major groups, the ‘Tall and Dwarf
cultivars. Both cultivars can hybridize to produotermediate forms [2]. Coconut varieties include
the West African tall, dwarf green, Malayan dwaellgw, Malayan dwarf red and hybrid coconut.
They are named after areas where they have beam domg enough to have developed distinctive
characteristics associated with these areas ofwwd [10]. The tall cultivars are grown for
commercial purposes because they have longer difeapd produce more coconut meat (by weight)

than the dwarf cultivars.

Every part of the coconut palm, from the rootste trown of leaves, is useful and many value
added products are derived from them. The nut aatnizea source of food, provides a nutritious
supplement for body fluids and minerals, mainlygssium and its roots act as anthelmintics. The
liquid endosperm is also a medium for in vitro age of semen and it is a growth regulator of plants
[10]. Copra, the dehydrated meal or endospermefitit is a source of oil for food. Coconut oil is
also used in premium cosmetics and pharmaceutidabktries. The material that remains after the oil
is extracted from copra is called coconut cake ealmand is used as an animal feed. Coconut shell is
used directly as fuel, filler, and extender in iyathesis of plastics and produces activated chirco
household articles and various distillation produsich as tar, wood-spirit and pitch. Coir, a a@ars
fibre from the husk of the nut has various domesitid industrial uses. Coconut root is brewed and
used in folk medicine, for example, as a cure fgsethtery. Agro-forestry uses of coconut palm
include coastal stabilization and windbreaks. Hoatontributes to aesthetic landscapes, home
beautification for both tourists and locals; andvides employment and income for coconut farmers.
The economies of several nations, e.g. Vanuaturaialy dependent on their coconut industries.
However, there has been a decline in productivityazonut owing to a combination of biological,

social and economic constraints. Of these, letlloywing disease (LYD) is the most serious
2
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because of the direct damage it inflicts on playstiand also the uncertainty and loss of confidence
in investment in replanting and rejuvenation of luge populations of older palms [5]. Indeed, in
recent years, coconut cultivation has encounterstdoag phytopathological constraint generated by

the lethal yellowing disease [3].

The problem of lethal yellowing disease dates baxkover a century in the Caribbean. The
devastating epidemic outbreak of lethal yellowimggdse in the Caribbean occurred after the Second
World War. It has spread all over the Caribbeanomgincluding Cuba, the Bahamas, Haiti, the
Dominican Republic, Mexico, Florida, and Texas [[fJwas discovered in Cayman Island in 1834

and fifty years later, it occurred in the Westend ef Jamaica [7].

Lethal yellowing disease also extended to the Aficontinent. The first reliable reference to
this disease in Tanzania was in 1905. A few eaulypreaks were reported in the first two decades
of the 20th century in the Kisarawe, Rufiji andw@l districts. Lasting outbreaks were not reported
before the 1940s when the modest early groves lead lgreatly expanded. It occurs in almost
the entire coastal coconut belt of mainland Taredmit tends to be absent or less active in groves
further inland [9]. Since 1988 it has also beeneobsd on the Island of Mafia near the Tanzanian
coast.In Mexico, in 1982, the first affected cocomalms were observed in Cancun and Isla
Mujeres, from where it spread along the coast toatan, Chizen Itza and Telchac. The first cases
have also been observed in the city of Merida aguitthas been estimated that the disease spreads

at a velocity of 50km per year which may have ermrsneconomic consequences for the country

[5].

Lethal yellowing disease spreads also to Nigerid ather West African countries decimating
coconut plantations. The incidence of LYD has digantly reduced the number of coconut palms
in the country. Thus, it poses a threat to smatlecd’ income and the future of the palm-

dependents local industry.

The coconut palm and its fruit are regarded asrhst important plant to humans around the world

[2]. Coconut plays an important role in househalli®ver the tropical world from time immemorial
3
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though it remains predominantly a smallholder’'spcrdhe destructive nature of LYD on this multi-
purpose palm is, therefore, of great concern t@weocfarmers. Its potential to eradicate the cotonu
palms threatens the economy of affected area [hcE the need to ascertain the economic cost of
the impact of LYD on coconut yields in the diseaselemic zones of Nigeria. To the best of our
knowledge, it was observed that there is an infeionagap in this area especially in the Nigerian
agricultural sector. This research intends to litltgat gap by evaluating the economic cost of the
Lethal Yellowing Disease on coconut yield in LYDdemic areas of the country. Consequently, we

aim to contribute to the body of knowledge in thisa of study.

The Objectives of the Study

The general objective of this study is to: ascerthe economic cost of LYD on coconut yield in

LYD endemic zone of Nigeria.

The specific objectives of the study include thiéfeing:

l. To assess the effect of LYD on coconut yield

Il. To determine the economic cost implication &fflk on coconut production

M. To proffer appropriate preventive/control maess against LYD to coconut farmers

Resear ch Hypotheses

The hypotheses of the study are as follows:

Hypothesis 1:

Null Hypothesis (H): Lethal yellowing disease has no significant efffen coconut yield

Alternative Hypothesis (H): Lethal yellowing disease has significant effestcoconut yield

Hypothesis 2:
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Null Hypothesis (H): Lethal yellowing disease brings no significambeomic cost to coconut

growers.

Alternative Hypothesis (H): Lethal yellowing disease brings significant econc cost to coconut

growers.

METHODOLOGY

Study Area

The study is carried out at the Nigerian Institisie Oil Palm Research (NIFOR) Main Station, Km
7, Benin-Akure Road, near Benin City, on a campud 485 ha. The institute, a research centre
established in 1939, has enormous infrastructuneeldped over a period of about 75 years,
comprising laboratories, office buildings, enginegrworkshops, library, oil mills, over three
hundred units of residential houses and municipalises such as water supply scheme, electricity
power generators, medical facilities and primaryosds. The Institute’s human resource consists of
research scientists, laboratory and field techrsécglport staff, administrative and accounting staff
library staff, health care workers, clerical aneldilabour. Currently, the Institute has staff sty

of 1,704.

The mandate of the Institute is to conduct researttihe genetic improvement, production and
processing of oil palm, coconut, raphia, date, @ihér palms of economic importance and shea tree
and transfer its research findings to farmers. &e$eon coconut started in 1963 and a Coconut
Research Substation was established in the maonobgrowing area at Abia near Badagry, Lagos
State in 1978. The Institute has made considetiaipact over the years since its inception through

research, development and extension support faxidperian palms industry.

Study Design

The study design employed is record review of thgrele of prevalence of various coconut varieties

to LYD in Nigeria.
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Study Population

The population of this study consists of the emgtcoconut trees of four varieties (West African

Tall, WAT, Green Dwarf, GD, Malayan Orange DwarfOf@ and Malayan Yellow Dwarf, MYD).

Duration of Study

The study reviews coconut production in the leyl@llowing disease (LYD) endemic zone (NIFOR)

for a time period of 2000 — 2010.

Data Collection

The secondary data was obtained from the recor@aoit Breeding Division, Nigerian Institute for

Oil Palm Research (NIFOR), Benin City, Edo State.

Data Analysis

Collected sample data is analyzed using Eviewsd7Gudinary Least Squares (OLS) methods.

The Model Specification

Economic cost is hypothesized to depend on Expe&tedial Yield of Diseased Palms (EAYDP),

Price per Unit Nut (PUN) and the Ratio of DiseaBatins to Total Number of Palms (RDPTNP).

In mathematical form the hypothesized relationshgy be written as follows:

EC=f (EAYDP, PUN, RDPTNP) - - - Q)
Where
EC = Economic cost

EAYDP = Expected Annual Yield of Diseased Palms

PUN = Price per Unit Nut

RDPTNP = Ratio of Diseased Palms to Total Numbd?adins
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Model 1.1: Economic Cost (EC)

In econometric form, the model can be expressddiiasvs:

EC= oot aaEAYDP+0aoPUN+asRDPTNR+U - - - 2)

Where

EAYDP, PUN and RDPTNP are the independent variadiesidy defined for different time period t

a, IS the intercept

o1, oz andos are the structural coefficients to be estimatad; a

U4 is stochastic error term

Froma priori expectation or consideration

O, 02 andas >0,

Since increase in any of the explanatory variafle8aYDP, PUN, RDPTNP) would increase

economic cost of coconut production.

Equation (2) is estimated for the four differentaout varieties which include: West African Tall

(WAT), Green Dwarf (GD), Malayan Orange Dwarf(MORjd Malayan Yellow Dwarf (MYD).

Actual output is hypothesized to depend on TotainNer of Palms (TNP), Number of Diseased

Palms (NDP) and Price per Unit Nut (PUN)

In Mathematical form the hypothesized relationshgy be written as follows:

AO= f (TNP, NDP, PUN) - - - ©)

Where

AO = Actual output

TNP = Total Number of Palms
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NDP = Number of Diseased Palms

PUN = Price per Unit Nut

Model1.2: Actual Output (AO)

In econometric form, the model can be expressddliasvs:

Aot :BO +B1TNPt+ BZN DPt + BgPUN( + U2t - - - (4)

Where

TNP, NDP and PUN are the explanatory variableslfiberent time period t

Bo = intercept

B1, B2 andPs = the structural coefficients to be estimated

U, = error term

From a priori expectation

B1 anCBs S0, B2< 0

The actual output of coconut is expected to movéhersame direction as total number of palms
planted and price per unit nut. This is so becadlusanore the total number of palms planted by the
coconut growers, the more chances of having grgatit. Also, the higher the price per unit nut of
the produce the more coconut growers are motiviatexdltivate more palms and thus there will be
an increase in actual output. On the other haredhihher the number of diseased palms, the lower
the actual output of coconut since deficienciesarfonut palms would result in reduction of actual

output.

Model 2.1: Logarithm of Economic Cost (LNEC)

Using the logarithms of all the variables in eqo@t{2), we obtain the econometric equation to be

estimated as:
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Log EG= 0, + 01l0gEAYDP; + aplogPUN + a3logRDPTNR + Uy - N )

Equation (5) is a “log linear” or “double log” spication. Note that using a double log specifioati
enables us to directly obtain the elasticity of dependent variable (EC) with respect to each ef th
explanatory variables in the model. Thereferep,, andasare constant elasticities which tell us the
degree of responsiveness of economic cost to ceangbe explanatory variables. Hena&, gives

the elasticity of EAYDP with respect to E&,gives the elasticity of PUN with respect to EC agd
gives the elasticity of RDPTNP with respect to H®e ordinary least squares (OLS) regression
method can be used to estimate the model. Reexdlttie Gauss-Markov theorem demonstrates that,
provided certain fairly general assumptions hoking the OLS regression technique to estimate the
parameters of a single-equation yields coefficestimates that are best linear unbiased (BLUE) and

hence they possess the desirable properties chsaihess, consistency and efficiency [8].

Model 2.2: Logarithm of Actual Output (LNAO)

Using the logarithms of the variables in equatid), (ve obtain the econometric equation to be

estimated as:

Log AO=Potf 1 log TNR + B 2l0g NDR+ Bslog PUN + Uy - - (6)

The coefficient$, B2 andps are the elasticities of actual output (AO) of cmebwith respect to total

number of palms (TNP), number of diseased palmsR\dhd price per unit nut (PUN) respectively.

Equations (2), (3), (5) and (6) are estimated usoitpcted data and the OLS regression technique.

In summary, the following models are estimated:

Model 1.1

EC =1 (EAYDP, PUN, RDPTNP)

Model 1.2

AO = f (TNP, NDP, PUN)
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Model 2.1

Log EG= 0, + 01l0gEAYDP; + aplogPUN + a3logRDPTNR + Uy

Model 2.2

Log AO =Bp+p1log TNR + B, log NDR+ 3log PUN + Uy

Table 5: Descriptive Statistics of Variablesfor Secondary Data

STATS TNP NDP EO AO EAYDP PUN EC RDPTNP
Mean 4447500 258.3500 71160.00 29824.00 el0B3 64.00000 3177840. 50.95536
Median 394.5000 99.50000 63120.00 11200.00 9200 60.00000 1038400. 48.20072

Maximum 895.0000 849.0000  143200.0 131680.035840.0 100.0000 13584000 97.92899
Minimum 95.0000¢ 0.00000(¢ 15200.0¢  1920.00¢  0.00000¢ 30.0000( 0.00000¢ 0.00000l

Std. Dev. 358.5735 293.4648 57371.76  38228.546954.37 24.79389  4228937. 33.95921
Skewness 0.142591 0.927782  0.142591 1.467588927782  0.122440 1.333308 0.094478
Kurtosis 1.19026. 2.36380! 1.19026: 3.87019¢ 2.36380¢ 1.82970! 3.36596! 1.62737!

Jarque-Bera 2.797066 3.206550 2.797066  7.810373.206550 1.191297 6.037315 1.599829
Probability 0.246959 0.201236  0.246959  0.02013 0.201236  0.551205 0.048867 0.449367

Surr 8895.001 5167.001 142320C 596480.C 826720. 1280.00( 63556801 1019.10
Sum Sq.

Dev. 2442924, 1636311. 6.25E+10 2.78E+10 419E 11680.00 3.40E+14 21911.33
Observations 20 20 20 20 20 20 20 20

Source: Author’'s computation using Eviews 7

Table 6: Model 1.1: Economic Cost (EC) Analysis

Variable Coefficient t-statistic

C -2029361 -3.217411
EAYDP 86.5075! 12.8434
PUN 39103.04 2.415098
RDPTNP -17098.68 -1.138677
R? 0.962210

_ 0.95512!

R 2
f-statistic 135.7986
Durbin Watson Statistic 1.928020

The result is very good with?Ralue of 0.962210 and R-bar squared of 0.955145.dlear that we
are able to explain over 96% of the systematicatimns in the dependent variables, Economic Cost
(EC) by the three independent variables (Expecteaual Yield of Diseased Palms (EAYDP), Price

per Unit Nut (PUN), and Ratio of Diseased Palm$dtal Number of Palms (RDPTNP).
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Overall significance of the model is impressivehait — statistic value of 135.7956 significant & th
10% level. This implies that a linear relationsleipists between the dependent and independent
variables taken together. Thus, the hypothesislioiear relationship between economic cost and the
repressors cannot be rejected. The Durbin — Wegtadistic value of 1.92802 suggests the absence
of autocorrelation. Furthermore, the estimated fenehts of EAYDP and PUN are correctly signed
and are significant at 10% and 5% respectively. el@v, RDPTNP coefficient is incorrectly signed

and is insignificant (not significantly differenim zero).

On average, a unit rise in EAYDP and PUN would éase EC by approximately 86.51 and
39103.04 units respectively. This shows that EAYBRd PUN are significant determinants

ofeconomic cost of coconut production.

Table7: Model 1.2: Actual Output (AO) Analysis

Variable Coefficient t-statistic
C 6.51E-11 1.656360
TNP 160.000! 3.15E+1!
NDP -160.0000 -2.26E+15
PUN -6.75E-13 -1.213842
R? 1.000000

_ 1.000000

R 2
f-statistic 5.42E+30
Durbin Watson Statist 1.96032!

The estimated results are very robust withaRd R — bar squared value of 1.000. This implies t
100% of the systematic variations in the regresq#) are explained by the regressors (TNP,
NDP, PUN). The F — statistic value of 5.42E + 3iighly significant at 10% level, easily passing
the significance test at the 10% confidence lev@bnsequently, the hypothesis of a linear
relationship between the regressand and the regsesannot be rejected (is validated). Thus, the
estimated model shows a reliable goodness -of THi¢ Durbin - Watson’s value of 1.96 suggest the
absence of autocorrelation in the estimated modlbe estimated coefficients meet a priori

expectations and are highly significant at 10% lexeept for PUN. It shows that on the average, a
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unit rise in TNP and NDP will increase and decreAd€eby 160 and 160 units respectively. We,

therefore, conclude that TNP and NDP are significeterminants of AO of coconuts in the area.

Table 8: Model 2.1: Logarithm of Economic Cost (LNEC) Analysis

Variable Coefficient t-statistic
C -0.971360 -0.470167
LNEAYDP 1.216241 11.4638!
LNPUN 0.55171! 0.90497.
LNRDPTNP 0.169682 0.462761

The estimated results of LNEC model further sulisigmthat of the EC model. It shows that the
elasticity of EC to EAYDP equals 1.21. This meahattEC is elastic relative to EAYDP.

Furthermore, PUN elasticity of EC is 0.55 indicgtthat EC is inelastic relative to PUN.

Table9: Model 2.2: Logarithm of Actual Output (LNAO) Analysis

Variable Coefficient t-statistic
C 16.91687 3.606117
LNTNP 0.386767 0.798953
LNNDP 0.134842 0.396362
PUN -2.499259 -2.769229

The LNAO model reveals that the coefficients of éxplanatory variables are not significant except
for PUN; which is significant at 5% level. Its valwf — 2.499259 shows the PUN elasticity of AO.
In absolute terms, this value is greater than umityicating that AO is elastic with respect toceri

per unit nut (PUN).

Conclusions

The research demonstrates the econometric anadfsiie economic cost of lethal yellowing

disease on coconut yield in Nigerian Institute@arPalm Research (NIFOR).
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It is evident from the research that coconut potida level in the area under study falls below its
potential output. This shortfall in production isnsequent on the fact that lethal yellowing disease

incidence had a devastating impact on coconut yield

Having considered the economic cost of lethal yahg disease on coconut yield, it is, therefore,
recommended that campaign on how to prevent andratothe incidence of LYD should be

conducted regularly by extension workers.

In the light of the foregoing, if followed, thereilivbe a reduction in the incidence if not totally

eradicated, of lethal yellowing disease in the zone
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