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ABSTRACT

Rice is the main food for over 95 percent of the
Sierra Leonean populace. It accounts for the
largest portion of the agricultural GDP of the
country. On the contrary, its cultivation has been
shrinking over the past decades. Consequently,
importation now becomes the main source of
supplying the grain for local needs since its cul-
tivation or production could no longer meet do-
mestic request. The deterioration in the local
cultivation of rice has had severe socio-econo-
mic implications such as higher consumer pri-
ces and balance of payment burden. Therefore,
the main objective of this study is to evaluate
the effect of price and other related nonprice po-
licy intervention on rice cultivation in the coun-
try. The tools utilized for analyzing the problem
comprise, a coefficient of protection analysis as
well as a supply response analysis by means of
a time series regression (for the period 1980-
2011). Major limitations established negatively
affecting rice output are price disincentives to
cultivators, public expenditure and fertilizer con-
sumption. From the above findings, rice culti-
vators should be accorded the necessary incen-
tives to keep them more effective in the rice cul-
tivation career. The food policy approach that
had over the years depended on huge importa-
tion of rice should be reviewed in favor of do-
mestic cultivation. Increasing local cultivation
through a meaningful protection of cultivators
can independently reduce the price of rice to the
advantage of the final consumers. This study
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also recommends that public funds should be
redirected away from rice import toward inves-
tments in its domestic cultivation.
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1. INTRODUCTION

Rice is developing as a staple food crop in Africa [1],
where it is grown in around 46 countries [1]. In recent
times, rice has become a staple food for both urban and
rural consumers [2] throughout West African countries
including Sierra Leone. Yet, the West African region has
observed a sharp drop in rice cultivation within the last
two decades. However, attempts are ongoing to reverse
that trend by drastically increasing food supplies. West-
ern Africa countries had experienced sluggish growth in
their agricultural sectors [3]. Rice cultivation has been
increasing more rapidly than population in many parts of
the globe, but Africa has been lagging behind. This dif-
ference between cultivation and population growth in
Africa is creating harmful results including external debt.

The barriers that appear to distress agricultural effi-
ciency in Africa are inadequate irrigation, drought, dis-
eases, pests, limited fertilizer consumption, civil conflicts
and unfitting national policies. In addition to other
economies, rice grain takes a central position in the
economy of Sierra Leone and its level of cultivation has
both political and socio-economic implications. The
country was once a giant exporter of rice grain during
certain eras. Yet, this was not continued, and its rice sta-
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tus had changed from beeing an exporter to an importer
[4].

Rice is the leading staple food in Sierra Leon. Though
the country has a vast arable land area to cultivate the
crop with almost every farmer vigorously involving in
cultivating it, not all its citizens in the country are getting
sufficient of it. Efforts of the present and past govern-
ments along with their respective partners over several
years in investing in the agricultural sector in an attempt
to make the nation rice self-sufficient are so far not rea-
lized. In order to meet the essential responsibility of
feeding its people and to even avoid social and political
unrests, the government has to spend huge foreign ex-
change that would have been otherwise used to meet
other pressing developmental needs to import rice into
the country. The yield gap in rice production in Sierra
Leone is not only huge but costly and therefore of se-
rious national concern. The average yield generally ob-
tained in Sierra Leone is about 1.43 metric ton/hectare
and is sadly very low, and it is even worse in the upland
ecologies where most of the farmers cultivate rice. Some
of the alleged constraints facing the rice cultivators in
Sierra Leone include the use of low yielding traditional
varieties, low quality of seeds, pest and disease factors,
nutrient imbalances, poor water management, high post-
harvest losses and lack of credit facilities.

Rice cultivation has been decreasing over the last two
decades. The population and demand for the crop have
been on the increase as the total cultivated area to the
crop presents negative tendency.

The resultant food scarcities had led to an increase in
rice importation and therefore, have exhausted the coun-
try’s foreign reserve. It is against this background that
the authors attempt to find out the root cause of the wide
yield gap in rice cultivation in Sierra Leone, thereby
evaluating the effect of price and non-price policy inter-
vention on rice cultivation in Sierra Leone.

Policies interventions that are implemented by many
African states had possessed their share of responsibility
for the deprived condition of the agricultural sector in the
region. There is a strong believe that for agriculture to
develop, cultivators should receive price incentives and
policy makers in Africa should create reserves that will
harmonize private enterprises initiatives. Some countries
in Africa are accounted to have noticed unfortunate pol-
icy formations upsetting agricultural activities. The
overvalued United States dollar led to depressed prices
and lower farm profits [5], causing an undervaluation of
farm resources. Also, higher exchange rate and strict
exchange controls that are connected with weak financial
systems, distorted foreign exchange markets [6], and
urban wage rates are also unlikely to increase food prices
and hence impede agricultural growth. Most of the
structural adjustment policies that have been put into
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practice in most African countries have failed to account
with much achievement in improving growth crisis in the
continent. Global policies pursued are alleged to have
accelerated the poor performance of agricultural sector in
Africa. As Gugerty et al. [7] cited Sahrawat et al. [8] that,
global trade distortions are still damaging the cultivators
in developing countries and that the global rice market is
highly distorted caused by heavy support provided by
developed nations. The uncertain international debt pro-
blems are a serious restraint confronting agricultural ac-
tivities in Africa. Substitute soil fertility in agriculture is
an additional concern regarding fertilizer acquisition, its
appropriate organizations, farming systems and land use
techniques. The role of highly graded fertilizers appears
to be a central key in achieving agricultural requirements,
but it has been deterred by several factors replicated in
the low rate of fertilizer application in Africa. Labor in-
tensively depends more on domestic materials, low level
technologies and regulatory frameworks that support
economic growth, infrastructural improvement and ca-
pacity building have been probably without a substantial
assortment of input. The industrious capacity of these
inputs is apparently very low. Most developed countries
are able to produce fertilizers for their agricultural use,
but in Africa, only Nigeria is talented in producing ferti-
lizer locally. The minimal fertilizer consumption is cau-
sed by the limited flow of money encountered by culti-
vators due to poor price incentive and inadequate foreign
trade aggravated by deflation policies. Thus, this limits
the import of fertilizer.

In developing countries, rice cultivation efficiently
utilizes scarce local resources and its expansion is so-
cially appreciated. Other policy indicators such as the
nominal protection coefficient (NPC) and the effective
protection coefficient (EPC) show varied public support
levels. However, the authors would like to emphasize on
the NPC. The NPC is a ratio that contrasts the observed
(private) commodity price with a similar global (social)
price, or simply, the NPC for a given commodity is the
ratio of its domestic price to its global price. With the
help of NPC, Sowa et al. [9] examined farming incentive
organizations in 18 developing nations for two phases
(1975-1979 and 1980-1984). They started that, amongst
the 18 countries examined, it was just Chile for the first
phase and Portugal for both phases could accord positive
incentives to their cultivators of chosen export products
such as rice through direct and indirect pricing policy
interventions in agriculture. The other countries exam-
ined accorded their cultivators with negative incentives
and this virtually depressed them from cultivating more
crops. The deterrent impact of the indirect policy (market
wide policies for instance exchange rates) was estab-
lished to lead the direct policy interventions. Conse-
quently, letting market forces resolve the course of agri-
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cultural pricing was suggested. Sowa et al. [9] stated that
the lack of debt about the implications of macroeco-
nomic policy for agricultural activities as a strong con-
tributing factor for producers increases disincentives. A
research carried out on adjustment schemes and agricul-
tural inducements for Sudan by Toure et al. [10] arrived
at the same end as the later using protection coefficient
analysis (PCA). To buttress more on agricultural impasse,
the authors have explored into agricultural supply re-
sponse estimation. The aggregate and single cropwise,
estimated supply elasticity to dig further into the factors
that influence the rice cultivation. The uninteresting ob-
servation upheld by many regarding the established ideas
of the World Bank and IMF that “once prices are right”
cultivator’s will double their output has been strongly
criticized in African economies. Reaching the essential
price incentives for increase agricultural efficiency is a
main factor to consider, but there are many other prob-
lems affecting agriculture in Africa that require appro-
priate attention. As reported by Jing Zhong et al. [11],
Zhang et al. [12] employed a cross-country analysis to
argue for an increase in cultivator prices to motivate ag-
ricultural supply and they anchored in a more than-one
elasticity of supply estimates. Conversely, Miheretu et al.
[13] criticized Zhang et al. [12] on such conclusion. In
fact, Miheretu et al. [13] listed factors such as land limi-
tations, accessibility of credits, environmental traits, and
official status of production. They opined that these
factors cannot be eliminated basically by escalating
prices. On including these factors in agricultural supply
estimation, Miheretu et al. [13] brought the price elasticity
estimates below one (against Zhang [12]) using the same
model for some developing nations with related organi-
zations.

Also, Reardon et al. [14] evaluating the role of price
and non-price factors in agricultural supply confined in
their model the result of agro climatic prospects, human
assets, physical infrastructure, extension services, irriga-
tion, rural populace, research and imports. They estab-
lished that the non-price factors reported the majority of
the variations in supply; the nation’s specific time series
individual price elasticity estimate they achieved was
below one supporting Miheretu [13]. It appears to be an
agreement amongst authors that non-price factors are the
key barriers that discourage growth in agricultural output
in many African economies. Structural adjustment pro-
grams (SAP) followed under the confidence “making the
price corrects” may perhaps not submit the required re-
sults in agriculture for most developing nations.

Price and Nonprice Policies in Sierra Leone

Price policy analysis has been established as a key in
agricultural production research in Sierra Leone where
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price has been a basic factor in influencing farm produc-
tion. Cultivators increase their output in response to price
as well as nonprice factors. The general nonprice factors
classically used in empirical analysis above include, pub-
lic investment in research, irrigation, rice importation
and land; different theories have been developed to ex-
plain the changes of supply in agriculture. Theoretically,
with respect to the neoclassical economic viewpoint con-
cerning optimization performance of the farm, price ap-
pears as the key pertinent issue that manipulates produc-
tion at all levels, [as everything being equal] as increase
in price level of production will definitely increases pro-
ceeds to factors of production, thus, giving cultivators
incentives to utilize additional input and consequently,
increase production. As for different products, a rela-
tively small change in price level results in a shift in
production from a single output to the other through re-
source redistribution as modification is made in reaction
to changing comparative profitability of different outputs.
However, the later could clarify why cross border events
at times occur such as smuggling in a situation where a
decrease in producer prices compared with those in
neighbouring states stimulates domestic movement of
resources among crops and sometimes the movement
will be from staple to cash crop, thus, taking advantage
of price incentives in nearby states. To realize farm pro-
duction, price policy goal is an opposing point from po-
litical to socio-economic views. As noted by Ellis [15],
these objectives include: to influence agricultural pro-
duction, to attain the needed changes in income distribu-
tion and lastly, to influence the role and involvement of
the agricultural sector to the general process of economic
growth. However, the above objectives sometimes result
in disagreement. To achieve the necessary changes in
income allocation through, for instance, reducing food
prices and increase income level of the nonfarm rural and
urban deprived against increasing farm production is im-
perative.

Achieving economic growth might stimulate support
for policies that will definitely help industrialization be-
sides agricultural activities. Generalization of this range
of policy complication is mostly an issue of main con-
cern and direction of specific objectives in the interest of
the general public.

2. DATA SOURCE AND MODEL
SPECIFICATION

2.1. Data Sources

Data on output, cultivated area, public investment, fer-
tilizer consumption, imports and producer prices of rice
crop during the past years were collected from the Food
and Agricultural Organization database (FAOSTAT,
2012). Others were collected from government agencies
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in Sierra Leone such as the Ministry of Agriculture, Fo-
restry and Food security, the Sierra Leone Agricultural
Research Institute (SLARI) and Statistics Sierra Leone
(SSL). Furthermore, the study sourced information from
published papers in reputable journals. The data set cov-
ers form 1980-2011 period.

2.2. Model Specification

2.2.1. Coefficients of Protection Analysis

This is a method use to explore the incentive structures
that are essential for price policy interventions. For this
study, the instrument is use in the context of policies that
are affecting rice cultivation or output and to find out
whether rice cultivators in Sierra Leone are accorded
with incentives.

There is a range of coefficient measures that are used
in the literature for such assessment that compare local
and border prices. Although the archival data is difficult
to access, an easy, but widely used coefficient of protec-
tion is utilize in this research and that is the Nominal
Protection Coefficients (NPC). However, other research-
ers that have employed this instrument in evaluating cul-
tivators incentives are [10,16-18]. The coefficient can be
mathematically represented as:

domestic price

NPC; = . 1)
border price x exchange rate
where
d
NPC, == @

P® = domestic price of the i" commodity; t is the
time, P° = Border price of the i" commodity United
States products price is use as proxy for the foreign price,
which is converted into local currency to achieve the
border price using an appropriate exchange rate. NPC
then becomes real protection coefficient identify as the
nominal rate of protection (NRP), which can be repre-
sented as:

d_pb
NRP = 1 = R _NPC-1 ®)

_b
Rice cultivators are protected or accorded with incen-
tives if
NPC >1 4)

getting better prices at the expense of the final consumers
than would be the situation where there is nonexistence
of policy intervention and this is also true for the reverse.
If the policy creates unbiased effect on cultivators and
consumers (in the absence of both subsidy and tax)
then,

NPC =1 (5)
However, because of data collection difficulties, par-
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ticularly on local inputs, the authors are limited to the use
of NPCs. And this is one of the generally limitations of
protection coefficients analysis, that, its might not be
clear from estimates regarding which type of policy con-
stituent has caused incentives or disincentives. The re-
sults of the NPCs will establish whether rice cultivators
are accorded with price incentives or not.

2.2.2. Supply Response Analysis

Supply response analysis has long been a matter of in-
terest in agricultural economics [19]. Lately, some re-
searchers have evaluated the effect of price uncertainty
using supply response analysis. Theoretically, it is
broadly established that supply response elasticities are
usually higher for particular crops than aggregate. As
individual crops theoretically react to price factors by a
significant level, aggregate supply response is thought to
be low. This is because a crop’s cultivation response can
be augmented in the short run by simply shifting re-
sources from others in the direction of its production.
This is not the case with the general sector response as
the main factors of production (land, labour and capital)
are fixed; shifting resources in support of one crop means
neglecting the production response of the others so that
all crops responses become unworkable. It is in the long
run that the feasibility exists for aggregate output to re-
spond as well as individual crops, since fixed factors
would become adjustable and variable; as more resources
are devoted to agriculture, or if technology changes; or if
there is an investment in infrastructure such as, roads,
market, irrigation, education and health. It is in similar
judgment that individual crop supply elasticity is esti-
mated to be higher in the long run than in the short run.
The estimation of a crop response can be in terms of area,
yield, output or production.

2.2.3. The Regression Model

Time series regression model is adopted and anchored
in ad hoc specifications within the structure of the Ner-
lovian supply response model that were widely used in
the literature. This particular model is borrowed from [20]
and [21]. Nerlovian approach is chosen, which is based
on price expectations [22] and its supply response
method has some limitations; which is the extreme reli-
ant on price factor as the main determinant of production
response. As observed by Jing Zhong et al. [11] that,
because of the structures of the Sierra Leone economy,
like any other poor nation, the model is modified to in-
corporate non-price factors seen most influential on out-
put supply. The functioning model can be express as:

(QDRC), = A, + 3, (QDRC),_, + S, (PPRICE),
—i—ﬂ4(P|)t+ﬁ’5(AURC)t+ﬂ6 (QIR)t (6)
+/¥7(FC)t +/38(DUV)+.9t
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where QDRC = quantity of domestic rice cultivated or
output, t = is the current year, t.; = is the previous year,
PPRICE = producer’s price of rice, Pl = public invest-
ment, AURC = area under rice cultivation, QIR = is the
quantity of rice imported, FC = fertilizer consumption,
DUV = dummy variable for the civil conflict in Sierra
Leone, ¢ = error term, is assume to have zero expected
value, S, = a vector of the parameters.

(QRP),, is the previous year’s production level
(creating an autoregressive model) the coefficient of
which enables us to decide the rate at which actual pro-
duction adjusts to the preferred cultivation or production.
PPRICE is the ratio of producer price of rice to consumer
price index and it is expected to have a positive impact
on rice cultivators. A short fall in producer price relative
to retail price index (reflecting the effect of inflation) is
expected to discourage cultivators; the reverse will also
be true. PI is public investment; it is use as a proxy of
social amenities and/or research costs. In the Sierra
Leone situation, the PI coefficient cannot be signed with
certainty. Where the preferred impact of public expenses
is felt by rice cultivators in terms of feeder roads con-
struction, provision of social amenities in the poor com-
munities, and ensuring that agricultural programs reach
the cultivators, then, PI will be expected to influence rice
output positively; but where the opposite is the situation,
(i.e. public venture will just be restricted to the provision
of roads and social infrastructures for the bigger cities),
then, one will certainly expect Pl to adversely affect rice
output; the negative impact will result where unequal
public infrastructural venture in the bigger cities serves
as a strong opinion for the attraction of rural labour.
AURC is area under rice cultivation and it is expected to
have a positive impact on rice production. Quantity of
rice imported (QIR), is expected to affect local rice out-
put negatively. There is an assumption that, the higher
the quality of imported rice together with subsidization
of its price by state and its easiness in cooking; the lower
the demand for the local rice and hence, a reduction in its
cultivation. The variable FC is the quantity of fertilizer
consumption and it is expected to have a positive effect
on rice output. DUV is a dummy variable for the effect
of the civil conflict in Sierra Leone. The model is esti-
mated in log form to enable us understand the results as
elasticities.

2.2.4. The Model Estimation Methods

The estimated model is an autoregressive distributed
lag (ADL) in which the OLS method is used. In an at-
tempt to capture the dynamic behaviour of rice cultiva-
tion in Sierra Leone, the model is estimated in several
ways using different lag lengths to reach at a plausible
estimate. The Eviews software is use for the estimation.
Various econometric tests are carried out to ascertain the
reliability of estimates.
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3. RESULTS AND DISCUSSION

3.1. Results of the Nominal Protection
Coefficient

From the estimated nominal protection coefficients
(NPC), in Table 1, it appears that rice cultivators were

Table 1. The Nominal Protection Coefficients (NPC).

YEAR DOMESTIC BORDER NPC NRP
1980 140 82.40 1.70 0.70
1981 143 83.20 172 072
1982 146 84.30 1.73 0.73
1983 146 95.48 153 053
1984 146 99.63 1.47 0.47
1985 167 102.95 1.62 0.62
1986 135 123.50 1.09 0.09
1987 104 254.29 0.41 -0.59
1988 130 217.43 0.60 —-0.40
1989 267 170.71 1.56 0.56
1990 267 177.06 151 0.51
1991 293 245.36 1.19 0.19
1992 253 194.10 1.30 0.30
1993 398 249.87 1.59 0.59
1994 361 301.20 1.20 0.20
1995 437 237.10 1.84 0.84
1996 520 220.77 2.36 1.36
1997 629 362.22 1.74 0.74
1998 935 449.28 2.08 1.08
1999 1105 737.97 1.50 0.50
2000 1305 1340.48 0.97 —-0.03
2001 2785 5451.50 0.51 —-0.49
2002 7405 4914.02 151 0.51
2003 22205 9694.23 2.29 1.29
2004 29045 22268.16 1.30 0.30
2005 37045 49326.79 0.75 —-0.25
2006 44405 6493230 068  —0.32
2007 48005 99877.97 048 052
2008 50005 8684253 058  —0.42
2009 60005 120840.30 0.50 —0.50
2010 70005 144400.10 0.48 —-0.52
2011 80005 150000.10 0.53 —0.47

AVERAGE 1.2604 0.2604
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been accorded with incentives generally. The average
NPC within the period 1980-2011 shows an incentive of
about 26 percent being accorded to cultivators of the
grain as a result of policy intervention. This seems un-
clear since rice cultivation or output has been declining
gravely in Sierra Leone. Conversely, accounting for the
exchange rates distortion, the nominal rate of protection
(NRP), which is the correction of NPC to reflect accurate
resource use, confirms disincentives to cultivators of the
crop of about 26 percent. Anchored in this latter measure
deemed more effective, thus, one could conclude that
policy interventions into the markets accorded cultivators
negative incentives and this may have partially contri-
buted to the actual decline in rice cultivation or output
over the years.

Figures 1-4 show the domestic price, border price,
NPC and NRP concerning rice. It explains that the border
price has been actually increasing at a price higher than
the domestic price of rice. This can be seen in the trend
equations (Figures 1 and 2) leaving the NPC as well as
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Figure 1. Domestic price of rice (Le).

Y =3574X + 424014
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YEARS

Figure 2. Border price of rice (Le).

Y =-4.5E - 4 + 578825
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Figure 3. The Nominal Protection Coefficient (NPC).
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Figure 4. The Effective Nominal Rate of Protection (NRP).

NRP with negative trends as shown in Figures 3 and 4.
This verifies a reduction in rice cultivators’ incentives
over the period 1980-2011. This results should thus, be
interpreted with caution as such protection measure only
considers one side of cultivators’ crop activities and that
is the revenue aspect, it fails to capture the cost aspect
that will enable us understand better the incentive struc-
ture in terms of cultivators’ profitability.

3.2. Regression Results

The results are ADL model output using OLS tech-
nique, where each variable is lagged thrice in an attempt
to capture the dynamic behavior of rice cultivation in
Sierra Leone. The Eviews software package was used for
the estimation.

From Table 2, the rice output in Sierra Leone responds
positively to last year as well as the year before prices
and each is significant at 10%, although with a very low
elasticities (0.02 and 0.17 respectively). This implies a
10% increase in last year as well as the year before pro-
ducer prices compare with consumer price index brings
about a 0.2% and 1.7% increase in output respectively.
The low price elasticities for the Sierra Leone situation
are not surprising since the country is one of the poorest
nation whose cultivators’ response to price is discourage
by many structural rigidities that include poor infrastruc-
tural network as well as flawed institutions. The current
year price with its third lag is not actually significant.

All Public investment variables such as current and
lagged are found insignificant in affecting rice output in
Sierra Leone. This may not be doubtful for a nation
where public expenditure is not appropriately directed.
The expenditure on agriculture could be great, but if this
is just limited to setting up office buildings, spending on
unskilled employees, employing agricultural experts etc,
it will not be easy to realize the expected goals of the
financial plan. Without reaching the constraint of the
cultivators through provision of the necessary farm im-
plements, rural amenities, fertilizers, effective extension
service, better feeder roads, etc, a key aspect of the pub-
lic expenditure towards agriculture could only results to
waste of resources. Thus, this would not have the ex-
pected impact on rice cultivation. All lagged QIR va-
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Table 2. The General Model of Rice Output (QDRC) 1980-2011.

Variable Coefficient Std. Error t-value t-prob partial r?
Constant 20.314 8.2040 2.091 0.0972"" 0.7100
LQDRC_1 -0.90081 0.40110 -2.862 0.0655™" 0.7601
LQDRC 2 -0.29872 0.30561 -0.971 0.4171 0.2345
LQDRC_3 -0.42813 0.30622 -1.521 0.3761 0.4667
LPRICE 0.08771 0.07212 1.685 0.3127 0.7526
LPRICE_1 0.03272 0.06311 0.161 0.0917"" 0.0169
LPRICE_2 0.22127 0.07123 2.656 0.0991™ 0.8716
LPRICE_3 -0.13113 0.10344 -1.241 0.3109 0.6116
LPI 0.02411 0.03132 0.972 0.5631 0.3871
LPI_1 0.01312 0.06126 0.416 0.8235 0.0541
LPI_2 0.12516 0.08132 1.819 0.2553 0.5671
LPI_3 -0.05121 0.06503 -1.233 0.4561 0.5610
LAURC -0.52264 0.56143 -1.246 0.3549 0.6056
LAURC_1 0.51174 0.26084 2.414 0.6161 0.7118
LAURC_2 0.25561 0.41431 0.891 0.5841 0.2171
LAURC_3 0.72185 0.38181 2.362 0.0088" 0.6536
LQIR -0.01609 0.03301 -1.113 0.5015 0.3405
LQIR_1 -0.03115 0.01140 -2.306 0.0168" 0.7168
LQIR_2 —0.05504 0.02403 -3.402 0.0688" 0.8100
LQIR_3 —0.05069 0.02679 -3.608 0.0516™ 0.9032
LFC 0.04610 0.06124 0.932 0.5261 0.2024
LFC_1 0.15350 0.20632 0.799 0.4450 0.2353
LFC_2 -0.08693 0.11001 -1.203 0.5111 0.3081
LFC_3 0.61264 0.30211 2.413 0.1225 0.8390
DUV -0.31450 0.17120 -1.618 0.0219™ 0.5415

R?=0.991842, F(28,3) = 17.001 [0.0196] DW = 2.431
Short-run price elasticity = 0.010
Long-run price elasticity = 0.006

Diagnostic Test

AR 1- 1 F(1, 2) = 0.96103 [0.4427], SC = —4.48,
ARCH 1 F(1, 8) = 0.0019185 [0.9588],
Normality Chi~2(2) = 0.87451 [0.6549],

RESET F(1, 2) = 0.000737 [0.9729]

SC = Schwarz information criterion; “Significant at 1%, 5% & 10%; ~significant at 5% & 10%; ~~10%. Ln = natural logarithm; QDRC = Quantity of rice
cultivated domestic output (dependent variable); PPRICE = Producer price of rice; Pl = Public investment; AURC = Area under rice cultivation; QIR = Quantity
of imported rice; FC=Fertilizer consumption; DUV = Dummy variable for the civil war in Sierra Leone.
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riables significantly and negatively affect rice output in
Sierra Leone, although with a very low elasticity re-
sponse. This low negative response might be due to the
reality that the full negative multiplier effect of imports
is partially offset by the positive effect it produces, since
during the cultivation process, cultivators would require
food for work which comes mostly from imported rice
grain from the markets and such food for work will make
them work harder and increase local cultivation of the
grain. Thus, given the higher quality of the imported rice
grain, its subsidized price, and possibly ease of cooking,
domestic grain is frequently packed out of the market,
hence the reason for the negative net impact proposed in
this study. The current QIR variable has the expected
sign although it is insignificant, suggesting rice importa-
tion really affects domestic cultivation of the grain with a
lag.

For the area under rice cultivation, both current
acreage expansion and that of the last two years fail to
have significant effects on the current rice output. How-
ever, its increase three years ago (AURC_3) shows with
a positive with significant effect. This insignificant rice
response to current and the last two years increase in
acreages may result from the reality that area cultivated
may have increased, although if there were not improved
rice cultivars or adequate use of fertilizers the cultivation
would not be significant; particularly with upland agri-
cultural systems with low natural nutrients. The crop
yield might have only responded significantly to in-
creased acreage after a substantial time lapse when com-
plementing factors as those mentioned are obtained.
However, under no circumstances that current or lag has
fertilizer consumption (FC) showed significant in affect-
ing rice cultivation (Table 2). This may not also be asto-
nishing since fertilizer is very expensive. Considering the
low-income level of most cultivators in the country as
reflected in the dominance of small-scale agriculture, the
use of fertilizer on farm lands would be on a very small-
er-scale, while the costs of inputs are on the increase
with increase in foreign exchange rate levels. Ogunlade
et al. [23] studied the evaluation of the level of fertilizer
utilization for cocoa cultivation in Nigeria also found
insignificant result for fertilizer use partly as a result of
the reason given above and because the input was been
obtained by cultivators in that country from the local or
black market. The dummy variable which captures the
impact of the civil conflict comes out significantly with
the expected negative effect on rice cultivation.

R? and F-test statistics demonstrate significant good-
ness of fit of the regression model. According to the di-
agnostic tests, there is no problem with the test of nor-
mality of the error term. The model is well specified with
no problem of heteroscedasticity and absence of serial

Copyright © 2014 SciRes.

correlation is affirmed. Any incidence of nonstationarity
can be minimize by the inclusion of several lagged va-
riables in the model.

4. CONCLUSIONS

The above analyses confirm that low producer prices
create disincentives to rice cultivators and consequently,
a decline in rice cultivation in Sierra Leone. A decrease
in producer price in relation to the consumer price index
sets to have a descending pressure on cultivators’ pur-
chasing ability, which would ultimately discourage rice
cultivation as farm labour period might be shortened to-
wards off-farm employment to supplement incomes. Ne-
vertheless, considering the least response of rice output
to prices as replicated in the regression results, higher
prices that cultivators receive would not appear to be the
solution of the food’s scarcity. There appears to be strong
determinants (the non-price factors) that influence rice
output response to price, also this suggests among other
things of depressed infrastructural base, limited and poor
road networks to connect farming zones and to main
market centres and unreachable credit facilities supported
by non-integration of formal credit organizations espe-
cially into the farming areas. With exchange rate in-
creasing as it has been, many cultivators might have
gone without any use of the inputs as its resulting do-
mestic cost would be irrational to many cultivators.

Importation of rice was discovered negatively and sig-
nificantly affecting domestic cultivation. The economic
strategy of extreme dependence on rice imports to de-
crease the food gap in Sierra Leone is seen by this study
as a mischievous policy approach.

Excessive rice imports when foreign exchange re-
serves are at their lowest level would simply lead the
country to more financial crises since acquiring huge
external debt in this case is unavoidable for which both
the private and public funds will be constricted toward its
servicing, consequently, suppressing domestic invest-
ment activities which embrace rice developmental plans.
Rice importation policy may prosper in the short-run, but
might deteriorate an already severe food insufficiency
situation in the medium and long-tern. For lack of suffi-
cient data, this study cannot establish whether it is on
efficiency view in terms of cost of domestic rice cultiva-
tion outweighing importation cost that the country has
been relying on the latter source for the supply of rice.
However, the fact still remains that vast potential for
local cultivation of rice is established to be away from
being competently exploited.
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