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ABSTRACT 
 

Prompted by the persistent increase in rice imports (and the implications thereof) amidst 
implementation of various import reduction policies and strategies in Ghana, this study sourced 
assessment of the plausible determinants of volume and value of rice imports in Ghana. Use was 
made of an imperfect substitutes model (an extension of the traditional import demand model) 
applied in a multiple regression frame for the period 1965-2009. Based on a framework used in this 
study, the perceived determinants of rice imports were local rice production, relative price ratio 
between imported and local rice, real per capita income, relative price ratio between maize and 
imported rice, relative price ratio between millet and imported rice, consumer tax equivalent of tariff 
on rice imports, domestic (beginning) stock variation, domestic demand for meat, urbanization 
index, trade liberalization and lagged value of rice imports. Estimates for the respective models, 
however, revealed that, both volume and value of rice imports increase significantly with increasing 
real per capita income, increasing millet price (keeping that for imported rice unchanged), 
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increasing demand for meat, urbanization and with trade liberalization. In as much as volume of 
rice imports decreased marginally with increments in domestic stock, effect on value of rice imports 
was not significant. Local rice production, consumer tax equivalent of tariff on rice imports, relative 
price ratio between imported and local rice, relative price ratio between maize and imported rice 
and lagged value of rice imports had no significant effects on both volume and value of rice 
imports. Among the variables with significant effects, increments in relative price ratio between 
millet and imported rice, and urbanization yield the greatest impact (positive) on both volume and 
value of rice imports. Given these findings, there arises a need for policy makers to look beyond 
variables currently emphasized in rice policy of the country. For Ghana to stand a chance of 
significantly reducing rice imports and meeting set targets, effort should be made to intensively 
pursue quality improvement of locally-produced food, especially the most consumed rice 
substitutes for which Ghana holds a strong comparative advantage and incorporate income 
dynamics, dynamics in millet price (relative to import price), dynamics in domestic meat demand, 
and patterns of urbanization in future rice policy. 
 

 
Keywords: Trends; supply deficit; co-integration; trade liberalization; import surge. 
 

1. INTRODUCTION  
 
The fear of potential shocks (due to uncertainty) 
from global rice markets (as occurred in 
2007/2008), increasing consumer demand

1
 and 

increasing annual drainage of foreign exchange 
(through importation of large quantities of rice to 
meet deficits in domestic supply) have intensified 
government efforts in Ghana to promote rice 
production (as a mean of substituting rice 
imports, pursuing self-sufficiency, enhancing 
food security and reducing poverty). From the 
outmoded perception of rice being food only for 
the rich and urban elites in the 1960s and 1970s 
(thereby attracting minimum policy attention), rice 
has not only become a vital component of the 
average Ghanaian diet (in both rural and urban 
areas) since the late 1990s2, but also a political 
and strategic commodity in the country.  Besides 
providing livelihood through production, 
processing and marketing services for a greater 
share of rural (and some urban) dwellers in the 
country, rice was the 10th agricultural commodity 
in Ghana by value of production and ranked 8

th
 in 

terms of production quantity during the period 
2005-2010 [1,2]. In some areas of production, 
rice is deemed an important cash crop [3]. It is 
considered the second most important grain food 
staple in Ghana, next to maize [4]. Due to the 
significant role rice plays in food security 
enhancement and poverty reduction in the 
country, the rice subsector has received and 
continues to receive much attention in the 

                                                           
1 This conceptually refers to the food component (for human 
consumption) of total domestic supply and will henceforth be 
referred to as local demand for rice. 
2 Rice currently accounts for approximately 35 % of cereal 
calorie supply and 9 % of national food calorie supply- based 
on data from FAOSTAT (for the period 2001-2010). 

country’s agricultural policy. The focus of rice 
policy in Ghana in the 1960s and 1970s (before 
liberalizing rice trade) was on achieving self-
sufficiency in rice and maintaining adequate 
buffer stock for price stabilization and food 
security in periods of shortfall. With this, 
government efforts were channeled towards 
improving productivity and competitiveness of the 
rice subsector through mechanization, granting 
subsidies on purchase of inputs like fertilizer and 
tractors and promoting commercial farming. 
Liberalization of trade (in 1983 and the general 
adverse implications thereof on local rice 
producers) and the subsequent withdrawal of 
government support led to a drop in profits 
accrued to commercial farmers and a 
progressive disengagement on their part [5]. 
 
This among other factors led to stagnation in 
production as annual growth in production 
declined (from 8.35% (significant) during the 
period 1961-1970 and 5.66% (significant) for the 
period 1971-1980 to 5.11% (not significant) for 
the period 1981-1990). Exposing local 
consumers to a variety of high quality rice during 
the liberalization period, however, amidst 
increasing per capita income, urbanization 
(encompassing natural increase, rural-urban 
migration, and reclassification of rural and peri-
urban areas as urban), population growth, 
dynamics in relative commodity prices, changing 
consumer tastes and preferences, dynamics in 
availability of various staple foods and animal 
based products (and demand thereof) and 
westernization patterns led to a significant 
increase in local demand for rice (demand 
increased from an insignificant annual rate of 
2.08% during the period 1971-1980 to as high as 
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10.76% (significant) during the period 1981-
1990). 
 
As shown in Fig. 1, demand (rice consumption) 
has since the year 1983 been generally 
increasing at a rate well above production, 
triggering a rice supply deficit 3  in the process 
(with a consequent decrease in self-sufficiency 
rate). In spite of all policy efforts (including 
ASRP

4
 (1987-1990), MTADP

5
 (1991-2000), 

GPRS6 I and II (2003-2009), FASDEP7 I (2002-
2006), FASDEP II (2008-2010) and NRDS

8
 

(2008-2018)) made to bridge deficits in supply 
and the relatively  high (compared to other West 
African countries) comparative advantage the 
country has in paddy rice production [6], local 
rice production in the country covers only 35% of 
consumption needs, with the remaining 65% met 
through imports (and releases from domestic 
stock). Increasing volumes of rice imports have 
led to an increase in rice import bill of the country 
from as low as $7.04 million in 1961 to as high as 
$390.75 million in 2011. With this, the share of 
rice in cereal and agricultural imports increased 
respectively from 44.36% in 1961 to 68.71% in 
2011 and 10.93% in 1961 to 22.20% in 2011. 
Volume of imports increased from 30,485 tonnes 
in 1961 to as high as 543,446 tonnes in 2011, 
with surges noted in (the years) 2001, 2003, 
2004 and 2011. Surges in imports and the 
increasing import bill thereof, are of greater 
concern to the government and rice producers in 
the country. With import surges draining foreign 
exchange reserves of the country, influx of 
imported rice on local markets has over the past 
two decades led to a decline in market share of 
local rice (e.g. from 43 percent in the year 2000 
to 29 percent in 2003, [3]), driven a greater share 
of rice producers into debts due to losses 
incurred in production and marketing (e.g. about 
66 percent of rice producers reportedly recorded 
negative returns between the years 2002 and 
2004, [3]), and shaken stability of incomes 
realized from local rice production [7]. These 
farmer/producer-related implications have 
triggered a drift of farmers from the rice sub-
sector [8] into cultivation of more profitable crops 
including okra, cabbages, tomatoes, fresh maize 
and onion among others, thereby exposing the 
country to potential shocks from the world 

                                                           
3 Rice supply deficit refers to the difference between local 
demand for rice and observed rice production (output). 
4
 Agricultural Services Rehabilitation Project 

5 Medium Term Agricultural Development Program  
6 Growth and Poverty Reduction Strategy  
7 Food and Agricultural Sector Development Policy 
8 National Rice Development Strategy 

market. To minimize such exposition, various 
policies measures and strategies have since the 
year 1986 to date been implemented to help 
reduce imports and boost local production. In 
spite of the increments observed in production 
following implementation of such policy 
measures, imports continue to increase, yielding 
political, economic, food insecurity and poverty 
implications. To inform policy decision on the 
potential causes of the persistent increase in 
imports and relevant measures needed, efforts 
made so far have placed much emphasis on 
issues at the household and community level 
covering farmer and consumer perception and 
preferences for rice [9-13], crowding-out of 
domestic rice production by imported rice [14] 
and on transmission between imported and local 
rice prices [15,16]. To the best of our knowledge, 
not a single article has been produced that 
places direct emphasis on the determinants of 
rice imports in Ghana. To complement research 
efforts made so far and findings thereof, we 
source identification and assessment of the 
magnitude and effects of various supply-based, 
economic, demographic and policy forces on 
volume and value of rice imports in Ghana using 
multiple regression technique. Relevant policy 
recommendations are made thereafter. 
 

2. EVOLUTION OF RICE POLICY IN 
GHANA 

 

As a commodity with political interest, rice has 
been given an in-depth look under various 
umbrella policies, programs and strategies in the 
country. With the focus of rice-related policy 
measures pre-liberalization of trade being 
focused on achieving self-sufficiency in rice and 
maintaining adequate buffer stock for price 
stabilization and food security in periods of 
shortfall, emphasis has over the past two 
decades been placed rather on promoting local 
rice production and consumption and more 
importantly on minimizing imports through 
imposition of high import tariffs. During the post-
independence to the immediate pre-liberalization 
period (1958-1982), the rice-subsector received 
various productivity-enhancing incentives/support 
from the then government,  notable amongst 
which were granting of subsidies on purchase of 
fertilizer and tractors (as a means of inciting 
intensification and commercialization of rice in 
the country) and use of controlled prices (to incite 
appropriate farmer investment in their rice fields).  
Liberalization of trade, and the accompanying 
Structural Adjustment Program (SAP) led to 
partial abolition of controlled prices, privatization 
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of certain state monopolies and a progressive 
withdrawal of subsidies [5]. These developments 
led to a drop in profits accrued to 
commercial/large-scale farmers and a 
progressive disengagement on their part [5]. A 
significant number of key institutions (especially 
those responsible for development and 
maintenance of seed multiplication and units for 
variety improvement) that relied on government 
support also did collapse during the early stages 
of trade liberalization in the country. This led to 
stagnation in annual growth of rice output. The 
exposition of consumers to a variety of high 
quality rice during the liberalization period, 
however, amongst other factors, led to increasing 
local demand for rice, increasing rice supply 
deficit, increasing volume and value of rice 
imports, drainage of foreign exchange reserves, 
declining share of local rice on domestic markets, 
and consequent food insecurity and poverty 

implications. In addressing some of the adverse 
implications from post-liberalization 
developments, several policy measures, 
programs and strategies have been initiated and 
implemented in the country since the year 1986. 
Some of such policies and the objectives for their 
initiation are covered in Table 1. 
 
Efforts made under the various rice-related policy 
measures, programs and strategies were 
generally channeled towards boosting 
production, promoting local rice consumption and 
more importantly minimizing imports. In spite of 
increments observed in production following 
initiation and implementation of the various 
measures, Ghana’s rice import bill and volumes 
continue to increase annually. Effort is made in 
this study to identify some of the plausible 
causes of the persistent increase in volume and 
value of rice imports. 

 

 
 

 
 

Fig. 1. Rice supply indicators and share of rice in agricultural imports for Ghana (1961-2011) 
Data source: FAOSTAT and own computation 
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Table 1. Evolution of agricultural and rice policy/programs in Ghana 
 

Period Purpose for initiation/implementation of selected policies/strategies 
Ghana agricultural policy: Action plan & strategies 
1986-1988  To help achieve self-sufficiency in cereals and starchy staples like maize, rice 

and cassava in the short term 
 To help maintain adequate buffer stock for price stabilization and food security in 

periods of shortfall and in improving research 
Agricultural services rehabilitation project (ASRP) 
1987-1990  To help strengthen the capacity of agricultural research, extension, irrigation and 

policy planning 
Medium term agricultural development program (MTADP) 
1991-2000 
 

 To help increase productivity and competitiveness of the agricultural sector 

Food and agriculture sector development policy (FASDEP I) 
 
2002-2006 

 To help promote food security, poverty reduction, supply of raw materials to 
industry and to ensure the agriculture sector’s continued contribution to GDP, 
foreign exchange and government revenue 

 To help revive the local rice industry through imposition of high tariffs on rice 
imports (as a measure of import restriction). [Rice imports have since the year 
2003 been subjected to 20% import duty (FOB price, compared to 10%  in Cȏte 
d’Ivoire [17]), 12.5% Value Added Tax (VAT), 2.5% National Health Insurance 
Levy (NHIL), 0.5% Export Development and Investment Fund Levy (EDIF), 1% 
Inspection Fee, 0.5% ECOWAS Levy, and 0.4% Ghana Customs Network 
(GCNET) [18]] 

 To help achieve the goals of Ghana Poverty Reduction Strategy through 
infrastructure development, promotion of appropriate technologies and improved 
extension services 

Food and agriculture sector development policy (FASDEP II) 
 
2008-2010 

 National food security and emergency preparedness via promotion of five staple 
food crops (cassava, cowpea, maize, rice and yam) 
- For the rice subsector, emphasis under FASDEP II has been placed on 

developments along the rice value chain.  
- Increasing rice yields by at least 50% 
- Reducing rice imports by at least 30% [4] 
- Increasing productivity of irrigation schemes by 25% and intensification of 

irrigation by 50% [19] 
 Improved growth in incomes and reduced income variability 
 Sustainable management of land and environment 
 Increased competitiveness and enhanced integration into domestic and 

international markets  
 Application of science and Technology in food and agriculture development 
 Effective Institutional coordination 

National rice development strategy 
 
2008-2018 

 To double domestic rice production by the year 2018 and enhance quality to 
stimulate demand for domestically produced rice 

NB: rice was/is given an in-depth look under the highlighted objectives 
Source: Authors’ construct with information from Angelucci et al. [2], MoFA [4], MoFA [19], and Brooks et al. [20] 

 

3. LITERATURE REVIEW ON 
DETERMINANTS OF FOOD IMPORTS 

 
Although surges in rice imports for Ghana and 
increasing import bill are of greater concern to 
the government and rice producers in the 
country, not a single article has been produced 
(to the best of our knowledge) that directly 
source identification of the determinants of rice 
imports in Ghana. Efforts made so far at the 

national level, have placed emphasis on 
identifying the determinants of aggregate imports 
in Ghana (e.g. see Abbey and Clark [21], Leith 
[22], Jebuni et al. [23] and more recently Harvey 
and Sedegah [24]) using traditional import 
demand and macroeconomic models. Although 
the model used in this study is an extension of a 
simple traditional import demand model 
proposed and applied by Khan [25], Goldstein 
and Khan [26], and Gafar [27], and in this study 
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applied in a multiple regression frame for rice 
imports (volume and value), emphasis in this 
section is placed on reviewing research works on 
determinants of rice and other food imports. The 
basic traditional import demand model relates 
import of a commodity to real domestic income 
(either aggregate or per capita) of the importer 
and relative prices (assuming a degree of 
substitutability between the foreign and domestic 
representations of the commodity of interest). 
The basic a priori expectation in such a model is 
a positive association between income and 
import demand (since increasing income 
increases the purchasing power of consumers in 
the importing country and their capacity to 
demand and meet cost of high quality (either 
cheap or expensive) products) and a negative 
association between import demand and relative 
prices. Several investigations carried-out so far 
into identifying the determinants of rice and other 
food imports have however gone beyond these 
simple associations by covering other variables 
including local production (output) of the 
imported commodity, total import value, external 
reserves, exchange rate, a dummy for trade 
liberalization, population density on arable land, 
general population estimate, degree of trade 
openness, price of substitutes in consumption, 
per capita calorie intake, lagged import demand 
(by volume) and food aid per capita [28-32]. 
 
For example, in investigating the determinants of 
cereal imports by developing countries by region, 
by income group and by commodity, Morrison 
[28] discovered that the level of economic 
development and population density on arable 
land are statistically the most significant long-run 
factors explaining cereal imports in developing 
countries. Food aid was however found to be 
statistically the most significant short-run factor.  
In assessing trade liberalization and import 
demand for rice in Nigeria, Ogundele [29] found 
nominal exchange rate, per capita income and 
local output of rice to be significant determinants 
of rice imports, although only per capita income 
had appropriate sign in terms of effect. Inelastic 
(and insignificant) positive cross price elasticity 
for substitution of imported rice with local rice 
was found. This, he inferred, indicates that 
imported rice and local rice are not directed 
substitutes in Nigeria and that there appeared to 
be segregation in market demand for the two 
commodities. In the short-run however, only 
income and local rice production had significant 
effects on import demand for rice in Nigeria. 
Their respective effects were highly elastic, 3.30 
for per capita income and 3.11 for local rice 

output. In as much as the former effect affirms 
the fact that imported rice in Nigeria is 
considered more of a luxury than “Giffen” or 
inferior good, the later effect reaffirms the fact 
that local rice and imported rice are not perfect 
substitutes in Nigerian diets. The effect of 
liberalization dummy was also not significant, 
indicating that increasing trends observed in the 
demand for rice in Nigeria cannot be primarily 
attributed to trade liberalization. Although Nkang 
et al. [30], in a study on “rice production, imports 
and food security in Nigeria” found a negative 
instead of positive (as found by Ogundele [29]) 
effect of increment in local rice production on 
quantity of rice imported, the effect was highly 
inelastic (-0.138). This, they inferred, implies that 
a 10% increase in domestic rice production 
would only reduce rice imports by 1.38% and that 
policy measures geared towards reducing 
current volumes of rice imports by increasing 
local rice output may not achieve their objective 
in the short-run. It was as well discovered that 
reducing total import value by 10% would only 
reduce rice imports by 4.47%, issuing policy 
signal that measures to significantly reduce rice 
import volumes in the short-run may fail to 
achieve set targets if emphasis is placed on 
reducing total import value. Lagged volumes of 
imports were found to have a significant negative 
(elastic) effect (-1.860) on current volumes 
imported. Although not much was written about 
this effect, it generally reflects a low rice import 
absorption capacity of the country. External 
foreign exchange reserves were also found to 
have an elastic positive (1.297) effect on 
volumes of rice imported into the country. 
 
In examining trends and drivers of production 
and import demand for four selected agricultural 
commodities for leading producers and 
importers, Rickard and St. Pierre [31] discovered 
some interesting relationships. A review of the 
respective results for the production and import 
demand models revealed that prices were more 
important in the import demand models than they 
were in the production models. The four 
commodities covered in the respective import 
demand models were chicken (with beef as a 
substitute in consumption), corn (with wheat as a 
substitute), tomatoes (with banana as a 
substitute) and coffee (with cocoa as a 
substitute).  From the results for per capita import 
demand for chicken, imports were found to 
decrease with increasing price of imported 
chicken meat. Increments in per capita income 
and level of trade openness stimulated demand 
for imported chicken meat.  In the equation for 
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corn, own price and price of substitute (wheat) 
had no statistically significant effect on import 
demand for corn. Per capita income, per capita 
calorie consumption and trade openness were 
however found to stimulate import demand for 
corn, while increments in domestic production led 
to a decline in imports. An increase in price of 
imported tomatoes led to a significant negative 
effect on quantity of the commodity imported, 
while increment in price of the substitute 
(banana) was found to stimulate import demand. 
Income and trade openness had significant 
positive effects on import of tomatoes. Although 
positive, the effect of per capita calorie intake on 
import demand for tomato was not significant. A 
highly inelastic negative (-0.06) association was 
found for the effect of domestic production on 
import demand for tomatoes. Under the equation 
for coffee, trade openness was the only variable 
that had a significant effect on import demand for 
the commodity. In analyzing import demand for 
food in Nigeria using a Cobb-Douglas function 
(and based on the Ordinary Least Squares 
estimation), Udoh et al. [32] discovered that, 
domestic production, gross domestic product 
(GDP), trade openness, external reserves and 
Structural Adjustment Programme are the major 
determinants of food imports in Nigeria and that 
response of import demand to changes in each 
of these variables was inelastic. Although 
research works reviewed in this section throw 
some light on the plausible determinants of food 
import demand, effort is made in this study to 
move a step further by including and addressing 
some potentially complex associations that may 
have been ignored by researches done so far. 
 

4. FRAMEWORK 
 
Guided by demand theory9, the traditional import 
demand model relates the quantity of a 
commodity imported by a country to relative price 
ratio (between foreign and local representations 
of the commodity) and to domestic real income 
[25, 26, 27]. A degree of substitutability is 
generally assumed between imported and local 
representations of the commodity of interest. In 
contrast to the perfect substitutability assumption 
of perfect substitutes’ model, an imperfect 
substitutes’ model under the traditional import 

                                                           
9 Demand theory is a theory guiding the relationship between 
consumer demand for goods and services and their prices. It 
tries to explain how demand for a commodity/good/service is 
impacted on by changes in price of the commodity/ 
good/service, and by income levels and utility derived from 
patronizing / consuming the commodity/ good/service of 
interest.    

demand frame as applied in this study, ensures 
that a given country’s market is not filled 
completely with foreign representation of a good 
or a domestic representation on the other hand, 
but rather a mix of both. This facilitates free 
choice by consumers between the two brands 
given some constraints, most notably price of the 
local and foreign representations of the 
commodity and income of the consumer (be it an 
individual, a country, or a group). A basic import 
demand model can be expressed as follows: 
 

��� = �(��, ��
�, ��

�)                                       (1) 
 
Where ��� represents import demand for rice at 
time t, �� is the real per capita income at time t, 
��

� is the import price of rice at time t, and ��
� is 

the price of domestic rice at time t. Under the 
imperfect substitutes’ framework of the traditional 
import demand model however, equation (1) is 
reformulated as follows: 

  

��� = � ��� ,
��

�

��
�� �                                   (2)  

 
Expressing the respective prices in a ratio helps 
to account for and correct multi-collinearity 
effects. As expressed above, equation (2) is 
basically founded on the primary assumption of 
homogeneity. The relative price ratio helps in 
explaining why economic agents (consumer, 
wholesalers, retailers, and importers) switch 
demand between the foreign and local rice 
brands [33]. Also referred to as the equilibrium 
model (based on the assumption of 
instantaneous adjustment of imports and prices 
to their respective equilibrium) and first proposed 
by Khan [25] for aggregate import demand 
analysis, Equation (2) has mostly been utilized in 
a log-linear frame as against the linear frame. 
According to Khan [25] and Arize and Afifi [34], 
the log-linear frame has the following advantages 
over the linear frame: 
 

1. Expressing the import demand equation in 
log-linear frame allows imports to react in 
proportion to dynamics (increments and 
declines) in the explanatory variables and 

2. Assuming constant elasticities helps to 
avoid the problem of drastic falls in the 
elasticities as imports rise 

  
Along these arguments, equation (2) has mostly 
been expressed as follows: 
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  (3) 

 
From equation (3), log represents natural 
logarithm; β0 is an intercept term, β1 and β2 are 
income and relative price elasticities of demand 
and � is an error term assumed to be randomly 
and normally distributed.  In this expression, the 
a priori expectation is that β1 > 0 and β2 <0. 

  
Equation (3) has been the basic model upon 
which aggregate and disaggregate import 
demand assessments have been founded. In 
studying import demand using this narrow frame, 
a lot of other simple and complex associations 
are ignored, thereby creating a wide information 
gap. Demand for a commodity i, is influenced not 
only by the immediate own and substitute prices 
of the commodity and income of the consumer, 
but also influenced by other innumerable factors 
and circumstances. In our opinion, and as 
discovered from other research articles reviewed 
in this study, import demand (volume and value 
of imports) for rice is influenced basically by two 
primary factors; namely the import price of rice 
(foreign rice) and other factors. Other factors, as 
shown in Fig. 2 include price of presumed true 
substitute for imported rice (thus, local rice), 
domestic production of presumed true substitute, 
domestic stock variation, real per capita income, 
price of pseudo substitutes/alternatives (maize 
and millet, in our case), price and demand for 
complements (meat in our case), demographic 
developments (urbanization, in our case), policy 
and trade measures (trade liberalization, import 
tariff (captured in this study using consumer tax 
equivalent of tariff on rice imports), in our case), 
import absorption capacity of importer (reflected 
by coefficient of lagged volume of imports) and 
adjustment made towards increasing cost (driven 
either by increasing import price of rice or import 
volume or both) of imports (reflected by 
coefficient of lagged value of imports). The latter 
two help in capturing the effect of consumer 
preference, habits and expectations, as well as 
account for the effect of some relevant 
determinants that might have been omitted.  

  
In our opinion, a country generally resort to 
importation of rice to help meet deficit in supply 
(bearing in mind variation in stock) when 
domestic rice production efforts directed towards 
meeting demand is limited. Improvement in such 
efforts is expected to, ceteris paribus, contribute 
significantly towards reducing reliance on rice 

imports. This may hold only if imported and local 
rice are true (or close to being true) substitutes. 
Should they be indeed true substitutes, then an 
X% increase in the price of imported rice (holding 
that of local rice constant in the relative price 
ratio) should lead to at least an X% decrease in 
rice imports. An X% increase in the price of local 
rice in the relative price ratio (holding that of 
imported rice constant) should lead to at least an 
X% increase in rice imports. Deviations less than 
10% above or below the true value of X indicate 
that the foreign and local rice brands are close to 
being true substitutes (although they may not be 
perfect substitutes). Thus, for example, a 
decrease of at least 10% in rice imports following 
a 10% increase in import price or at least a 10% 
increase in rice imports following a 10% increase 
in the price of local rice is a possible confirmation 
of true substitutability of the two brands. 
Validation of this is however based on 
observance of a significant and elastic negative 
association between production and imports. A 
decrease of at least 9% in rice imports following 
a 10% increase in import price or at least a 9% 
increase in rice imports following a 10% increase 
in the price of local rice is a possible confirmation 
that the two are close to being true substitutes. 
Validation of this is however based on 
observance of a significant negative association 
between production and imports. 
 
Increments in domestic stock, ceteris paribus, 
should lead to a significant decline in volume of 
rice imports (regardless of the degree of 
substitutability between local and foreign rice 
based on the total domestic supply equation

10
). 

Effect however, on the value of rice imports 
would depend on developments in price of 
foreign rice (as dictated by policy, supply and 
demand forces). Increasing per capita income 
increases purchasing power of the consumer and 
his ability to demand and meet the cost of 
commodities that give him a greater satisfaction. 
By this, we expect imports of foreign rice 
(believed to be of relatively higher quality than 
local rice) to increase with increasing per capita 
income. With urban areas accounting for over 
75% of total rice consumption in Ghana [35] and 
having higher preference for high quality foreign 
rice from Thailand, India, Pakistan, Vietnam and 
the U.S. [36], we expect an increase in rice 
imports with urbanization.  
 

                                                           
10  ������� = ��������� ������ + ����������� + ��������  . 
Increments in the beginning stock generally imply reduced 
pressure in meeting of domestic demand and suppression in 
the urgency for importing rice. 
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Fig. 2. Perceived determinants of rice imports 
Source: Authors’ construct 

 

A key observation in food consumption patterns 
(and demand thereof for local and foreign 
representations of food) in Ghana and parts of 
West Africa is the existence of “push-and-pull” 
between some food items which are not 
necessarily true (or close to being true) 
substitutes for rice (in our opinion

11
), but act as 

true (or close to being true) substitutes through 
relative price effects (and at times as displacers 
of rice in diet through availability effect, although 
the availability effect is not considered in this 
study due to detected signals of multi-collinearity 
whenever they are included).  
 
Such food items are in this study classified as 
‘pseudo-substitutes’. Crops that fit this category 
in Ghana are maize and millet. As an 
intermediate tradable12 commodity (compared to 
highly tradable commodities like rice, wheat, 
coffee, and cocoa, etc.), increments in domestic 
price of maize compared to that of foreign rice 
could lead either to an increase in imports or a 
decrease on the other hand, depending on how 
well the country is able to correct for such 

                                                           
11 We believe that the only true substitute for rice is rice itself, 
thus a conflict between foreign and local brands of rice.  All 
other commodities acting as substitutes for rice (unlike the 
case for cocoa and coffee),are only false (pseudo-) 
substitutes (alternatives) and cannot give the consumer an 
equivalent satisfaction  as he/she may derive from consuming 
rice, neither can such commodities appropriately haul the 
same nutritive, aesthetic ,and prestige-related values like 
rice.  
12 Tradable in this context refers to international trade and not 
domestic trade (as found on local markets). 

increment through international trade (which 
depends on how the country’s engagement in 
international trade for maize has evolved), the 
role maize plays in the average Ghanaian diet 
and consumer preference for maize. Unlike the 
intermediate and highly tradable commodities, 
increment in price of a semi-(or non-) tradable 
commodity like millet [37] poses a greater food 
insecurity threat to the poor in developing 
countries and adjustments made to correct for 
such increment usually include the importation of 
other pseudo-substitutes (including rice, maize 
and wheat) to ‘pull’ (bring down) price of millet. In 
addition, increment in price of millet, diverts 
demand towards other local pseudo-substitutes 
for both human consumption and for use in 
preparation of feed for livestock. This 
consequently drives up (pushes) demand and 
price for such substitutes as well, leaving the 
country with no other option than seeking 
external solution through cheap imports to bring 
down prices of the domestic semi- and 
intermediate tradable pseudo substitutes. 
Developments in price and demand for meat 
have interesting implications for rice imports. 
Increasing demand for meat stimulate demand 
for cereals and grains (including maize, millet, 
sorghum, etc.) used in preparation of livestock 
feed, thereby pushing (driving up/increasing) 
prices for such grains. As is observed in times of 
price increment for semi-tradable and 
intermediate tradable commodities, the country 
resorts to cheap imports of rice to help bring 
down (pull) prices of such commodities and to as 
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well meet deficits in national food supply 
resulting from competition between use of grains 
for food and for preparation of livestock feed. 
Increasing price of meat leads to a decrease in 
demand for meat and as well in demand for rice, 
and consequently a decrease in rice imports. 
Increasing demand for meat, on the other hand 
stimulates demand for rice and consequent 
imports (by this, meat and rice have somewhat 
complementing association, instead of acting as 
substitutes). The effect for price of meat, is 
however, not captured in this study due to 
inability to access well documented time series 
data for an index that reflects how average price 
of meat in general has evolved. As pointed out 
by Tussie and Aggio [38], trade liberalization 
helps the poor (although debatable for most net 
food importing developing countries) in the same 
way it does other consumers, through lowering 
prices of imported goods and that of import 
substitutes. This consequently increases real 
incomes. These simple attributes of trade 
liberalization has import demand enhancing 
implications. Lowering prices of imported goods, 
by the law of demand, should lead to an increase 
in demand for such goods. Similarly, increasing 
real income stimulates demand for high quality 
imports (including high quality foreign rice). 
Either way, we expect demand for rice to 
increase with liberalization. Declines in price of 
imported goods and increments in real income 
are only few of the outlets through which trade 
liberalization impact import demand for rice and 
other cereals in developing countries. Trade 
liberalization, as suggested by Kearney [39], can 
enhance availability of certain foods (especially 
calorie-rich foods, including rice) through removal 
of barriers to foreign investment in distribution of 
such foods. This facilitates high penetration of 
local markets by such foods, and incites demand 
for them once their aesthetic and nutritive 
attributes are in line with consumer food 
expectations. Besides trade liberalization, 
another policy-related force that stands impacting 
import demand for rice in Ghana is rice import 
tariff (the effect of which is however captured 
using consumer tax equivalent13 of tariff on rice 
imports). Imposition of such tax raises the price 
consumer pays for consuming foreign rice, has 
the tendency to reduce consumption, has the 
tendency to reduce the quantity of rice imported, 
and if appropriately responded to by local rice 
producers, stimulates  domestic rice production. 
With this, in contrast to our import demand 

                                                           
13 This is equal to domestic consumption tax + production 
subsidy for rice 

stimulating expectation for trade liberalization, we 
expect increments in consumer tax equivalent of 
tariff on rice imports to dampen (lead to a decline 
in) rice imports. In countries with high import 
absorption capacity, increments in lagged 
volume of imports are usually accompanied by 
significant increment in imports for the 
subsequent year(s). This usually reflects either a 
highly production-constrained importer (thus, an 
extreme net importer) or a strong preference of 
consumers in the importing country for foreign 
rice. Regardless of the import absorption 
capacity of the importer, we expect both volumes 
and value of rice imports to decrease significantly 
with increasing value of lagged imports (this 
expectation would only be violated if the importer 
is highly constrained in production or has rice 
quality management challenges which shifts 
consumer preferences away from the local rice 
brand thereby making them generally 
irresponsive to increments in cost of imports). 
This is and should generally be a rational 
consumer’s adjustment towards increment in 
cost of imports. A rational consumer seeks 
maximization of his/her utility but at a relatively 
lower cost. Due to extremely high correlation 
(0.9673) detected between lagged volume and 
lagged value of imports, the former is dropped 
(as the latter is deemed of greater relevance to 
us; also, models with lagged value of imports had 
better explanatory power over the alternative and 
passed the various residual diagnostic tests 
carried out). 
 

In assessing determinants of rice and other food 
imports, emphasis has so far been generally 
placed on a single explained variable (either 
volume or value of imports) using various import 
demand and macroeconomic models. In this 
study however, we source assessment of the 
determinants of both volume and value of rice 
imports using two separate multiple regression 
equations. This is to enable us assess the effect 
of selected predictors on volume of rice imports 
and translations of such effects on the value of 
rice imports. 
 

5. METHODOLOGY 
 
Given our detailed explanation and expectations 
about the plausible determinants of rice imports 
and associations thereof, we build our study on 
the following two (imperfect substitutes) import 
demand equations: 
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Equation with quantity of rice imports as response variable 
 

[log(IQua�) ] = β
�

+ β
�
log(MRpro�) + β

�
log(IPLRP�) + β

�
log(Yp�) + β

�
log(MaPIP�) +

β
�

log(MiPIP�) + β
�

(Contaxeq�) + β
�
(Dstockv�) + β

�
log(Meatkg�) + β

�
log(Urbrurin�) +

β
��

Libdummy���� + β
��

log(IVal���)                                                                                          (4) 

 
Equation with value of rice imports as response variable 
 

[log(IVal�) ] = β
�

+ β
�

log(MRpro�) + β
�
log(IPLRP�) + β

�
log(Yp�) + β

�
log(MaPIP�) +

β
�

log(MiPIP�) + β
�

(Contaxeq�) + β
�
(Dstockv�) + β

�
log(Meatkg�) + β

�
log(Urbrurin�) +

β
��

Libdummy���� + β
��

log(IVal���)                                                                                          (5) 

 

Where log (IPLRP�) = log �
P�

�

P�
�� � , log (MaPIP�) = log �

Ma�
�

P�
�� � , log (MiPIP�) = log �

Mi�
�

P�
�� � ,

and log(Urbrurin�) = �
����

�������
�������

� �

����
�������

�������
� �

�, 

 
IQua�  – import quantity of rice (tonnes), IVal� -
import value of rice (1000$), MRpro� –local rice 
production (milled equivalent(tonnes)),  

import price of rice (CIF, 1000$/tonne): P�
� =

�����

�����
, 

P�
�- price of local rice (farm-gate price, in SLC14 

as proxy),  Yp� -real per capita income (constant 
2005, USD) , Ma�

�-maize price (farm-gate price, 
in SLC as proxy),  Mi�

�  – millet price (farm-gate 
price, in SLC as proxy), Contaxeq�- consumer tax 
equivalent of tariff on rice imports (%), Dstockv� - 
domestic stock variation (tonnes), Meatkg� - per 
capita demand (consumption of) for meat, 

log(Urbrurin�)15 – urbanization index expressed 
in logarithmic form as a ratio between the log of 
urban population index (urban population/total 
population) and the log of rural population index 
(rural population/total population), Libdummy����- 
a dummy variable for trade liberalization (1 for 
years>=1983, 0 otherwise), and IVal��� - lagged 
value of rice imports (an indicator for adjustment 
towards cost of imports).  Data on volume and 

                                                           
14 SLC-standard local currency unit. 
15 Defining urbanization index as shown in equations (4) and 
(5) helps in capturing the effect of both increments and 
declines in urban and rural population (This is deemed 
appropriate definition for assessments based on total (instead 
of per capita) rice imports. This definitions  helps to minimize 
the effect of errors made during counting and recording of 
population figures, and in attaching appropriate weights to  
dynamics in rural and urban population. For assessments 
based on per capita import demand (instead of total import 
demand), the appropriate definition would have been 

���(���������) = ��� �
�

�������
�������

� �

�
�������

�������
� �

�  since errors made in 

counting and recording population figures used in deriving 
variables on per capita basis are generally not corrected for 
but allowed to self-adjust in a given system).  

value of rice imports, local rice production, prices 
of local rice, maize and millet, domestic stock 
variation and per capita demand for meat were 
gathered from the agricultural production, 
commodity balances, price and trade database of 
FAO (FAOSTAT). Data on real per capita income 
was gathered from TheGlobalEconomy.com 
(http://www.theglobaleconomy.com/), consumer 
tax equivalent of tariff on rice imports from 
Anderson and Nelgen [40], and population 
related data from development indicators of the 
World Bank. Import price for rice was computed 
by authors using value and volume of rice 
imports, while the dummy for trade liberalization 
was generated in STATA. Based on definition for 
the various variables, and an initial assumption 
that local and foreign rice are at least close to 
being true substitutes (if not perfect substitutes), 
we hold the following a priori expectations: 
 

A priori expectation: 
 

For equation 4:  Β1, β2, β6, β7, β11 < 0; β3, β5, 
β8, β9, β10>0; β0, β4 < >0 

 

For equation 5:  Β1, β6, β7, β11 < 0; β3, β5, β8, 
β9, β10>0; β0, β2, β4 < >0 

 

To compare relative strength of significant 
explanatory variables in the respective 
specifications, a ‘beta’ condition was added to 
each of the equations before running in STATA. 
The beta coefficients are basically measured in 
standard deviations (thereby recording the 
strength of coefficients in the same standardized 
units), instead of the original units in which the 
variables were measured, and this helps in 
comparing relative strength of the predictors. 
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6. RESULTS AND DISCUSSION 
 

As a check on the appropriateness and reliability 
of estimates obtained for the respective 
specifications, residuals from the two import 
demand equations (4 and 5) were diagnosed for 
normality (using Lawrence’s iqr (inter-quartile 
range) residual normality test), stationarity 
(based on Augmented Dickey Fuller test of 
residuals) and non-serial correlation (using both 
Durbin-Watson (DW) and Durbin’s alternative (h) 
tests). As shown in Table 2 and Appendix A, 
residuals for the respective equations were found 
to be fairly normally distributed, non-serially 
correlated and stationary by nature. Having 
found these, we now proceed with discussion of 
our results. 
 

With the exception of local rice production, 
effects for all the other variables are in conformity 
with our a priori expectations. Not all conforming 
effects are however significant. Both volume and 
value of rice imports are found to increase 
significantly with increasing real per capita 
income, increasing millet price (keeping that for 
imported rice unchanged), increasing demand for 
meat, urbanization and with trade liberalization. 
Although we found a weakly significant (at 10%) 
negative effect of increments in domestic stock 
on volume of rice imports, effect on value of 
imports was not significant.  
 

The relative price ratios for imported and local 
rice, and maize and imported rice had no 
significant effects in either equation, and neither 
did local rice production. Besides being 
insignificant, the effect of local rice production on 
both volume and value of rice imports was 
positive instead of negative. Although rice 
consumption tax (tariff on rice imports) (captured 
using consumer tax equivalent of tariff on rice 
import) is imposed with a mindset of reducing 
demand for foreign rice by transferring cost to the 
consumer (thereby increasing price paid by the 
consumer above both the FOB and CIF import 
prices) and indirectly stimulate domestic rice 
production through reduced competition, effect of 
the consumer tax equivalent variable in each of 
the models is not significant (although negative 
as expected). The effect of lagged value of rice 
imports on current volume and value of rice 
imports is not significant in either equation. This 
reflects poor adjustment of the country towards 
increasing cost of imports, probably due to high 
consumer preference for imported rice and 
consequent low response towards increment in 
cost of imports, high quality gap between local 
and imported rice, or to other structural 

challenges which preclude effective and 
appropriate adjustment of the country to 
increasing cost of imports. 

 
Among the variables with significant effects on 
volume of rice imports, increments in  
log (MiPIP�)  (thus log of relative price ratio 
between millet and imported rice) and  
log(Urbrurin�) (log of urbanization index) yield a 
relatively higher impact than the other variables. 
A one standard deviation increase in the former 
leads to a 4.42 standard deviation increase in 
log(IQua�)  (thus log of volume of rice imports), 
while a one standard deviation increase in the 
latter leads to a 2.57 standard deviation increase 
in log of volume of rice imports. These two 
variables as well yield a relatively higher impact 
than the other variables (with significant effects) 
in their effects on value of rice imports. With the 
price ratio variable yielding a 5.02 standard 
deviation increase in log of value of rice imports 
for a one standard deviation increase in this ratio, 
a one standard deviation increase in the log of 
urbanization index leads to a 1.46 standard 
deviation increase in the log of value of rice 
imports. In interpreting outcomes based on the 
concept of elasticity, we find elastic positive 
response of volume and value of rice imports 
towards increment in real per capita income, 
millet price to imported rice price ratio, increasing 
domestic demand for meat and urbanization, 
while the trade liberalization dummy also yield 
import stimulating effects. Elasticity estimates for 
income and urbanization are relative higher in 
the volume-led equation than they are in the 
value-led equation, while estimates for domestic 
demand for meat and the relative price ratio 
between millet and foreign rice are relatively 
higher in the value-led equation than they are in 
the volume led equation. In attending first to 
significant positive associations across the two 
equations, it is observed that a 10% increase in 
real per capita income leads to a 51.89% 
increase in volume of rice imports and 33.21% 
increase in value of rice imports. The former 
effect is significant at the 1% level, while the 
latter is significant at the 5% level. Increasing per 
capita income increases the purchasing power of 
consumers in Ghana, as well as their ability and 
willingness to demand and meet cost of high 
quality foreign rice. 

 
Given these estimates, we infer that although 
foreign rice is generally becoming a major 
component of the average Ghanaian diet, 
consumers continue to treat it as a luxury 
commodity; hence, the more than proportionate 
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Table 2. Regression output for the import demand equations 
 
Variable Dependent variable: ���(�����)  Dependent variable ���(�����)  

 Coef. Std. Err. P >|t|  Beta  Coef. Std. Err. P >|t|  Beta 
���(������)  0.226 0.543 0.681  0.103  0.309 0.542 0.573  0.143 
���(������) -0.132 0.596 0.826 -0.370  0.617 0.594 0.307  1.741 
���(���)  5.189*** 1.317 0.000  0.520  3.321** 1.313 0.017  0.337 
���(������) -0.907  0.539 0.102 -2.311 -0.694 0.537 0.206 -1.787 
���(������)  1.728** 0.687 0.017  4.424  1.940*** 0.685 0.008  5.022 
(���������) -0.507 0.345 0.151 -0.188 -0.481 0.344 0.171 -0.181 
(��������) -2.48e-06* 1.24e-06 0.053 -0.169 -1.51e-06 1.23e-06 0.230 -0.104 
���(�������)  3.623** 1.705 0.041  0.291  4.247** 1.699 0.018  0.345 
���(���������)  3.739*** 0.999 0.001  2.574  2.090** 0.996 0.044  1.455 
������������  1.861** 0.853 0.037  0.644  1.576* 0.851 0.073  0.551 
���(�������) -0.114 0.162 0.487 -0.110 -0.135 0.162 0.411 -0.132 
   _���� -36.53*** 9.825 0.001  -25.83** 9.795 0.013  
No. of obs 
F(11, 32) 
Prob >F 
R2 
Adj. R2 
Root MSE 
D-stat (12, 44) 
Durbin’s Alt χ2 
Prob > χ2 

  44 
 13.34 
 0.000 
 0.821 
 0.760 
 0.699 
 1.731 
 1.183 
 0.277 

     44 
 13.08 
 0.000 
 0.818 
 0.756 
 0.696 
 2.089 
 0.262 
 0.609 

    

ADF of resid -5.125***    -5.805***    
NB: coefficients are rounded up to 3 decimal places, ***1%, **5%, *10% 

H0 for Durbin’s Alt: no serial correlation 

 
change in import demand for rice following an 
increase in per capita income. Although relatively 
higher than estimate obtained for Nigeria (3.30) 
by Ogundele [29], the significant positive (5.19) 
estimate observed for the effect of per capita 
income on import demand (volume-wise) for rice 
is in conformity with the expectations upon which 
the traditional import demand model is founded.  
As suggested by the HLPE [41], food demand 
becomes less sensitive to price changes as 
income increases and this proposition by HLPE 
duly reflects in the current study. Although we 
note quite significant growth in price of foreign 
rice (relatively lower annual growth rate (1.24%) 
though in the post-liberalization period compared 
to the pre-liberalization period rate of 7.21%; see 
Appendix B), increasing annual growth rate 
(2.03%) of real per capita income in the post-
liberalization period (compared to a declining rate 
of -1.38% in the pre-liberalization period) in part 
accounts for the highly significant annual growth 
rates of 9.88% and 11.23% respectively for 
volume and value of imports in the post-
liberalization period (compared to the respective 
insignificant annual rates of  -4.07% and 2.85% 
in the pre-liberalization period). Either ‘hidden’ 
during policy reasoning or intentionally ignored in 
rice policy formulation, dynamics in the price of 
millet have quite important implications for past, 

current and future rice imports. As a semi-(non-) 
tradable commodity, increments in the price of 
millet would continue to stimulate volumes and 
value of rice imported into the country, through 
pseudo-substitution effect and through its indirect 
effect on demand and price for other highly, 
intermediate and semi-(non-) tradable food 
commodities in the country. As shown in Table 2, 
a 10% percent increase in the price of millet 
(keeping that for imported rice unchanged) leads 
to a 17.28% increase in volume of rice imports 
and 19.40% increase in value of rice imports. 
The former effect is significant at the 5% level, 
while the latter is significant at the 1% level. 
Having not only a significant positive effect, but 
also yielding the highest impact (based on beta 
coefficients) on import demand for rice, dynamics 
in price of millet must be incorporated in future 
rice policy decisions/formulation, if the country is 
to stand any chance of achieving its goal of 
reducing imports by at least 30% by the year 
2018 [4]. In line with our a priori expectation, 
import demand for rice increases with increasing 
demand for meat. A 10% increase in domestic 
demand for meat leads to a 36.23% increase in 
volume of rice imports and 42.47% increase in 
value of imports. Both effects are significant at 
the 5% level. With urban areas dictating rice 
consumption in Ghana and favoring imported rice 
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over local rice, an increase in the urbanization 
index (reflecting increasing share of urban 
population in the total –either due to natural 
increase, community reclassification or to rural-
urban migration) leads to more than 
proportionate increase in both volume and value 
of rice imports. A 10% increase in this index 
(based on the definition in equations 4 and 5) 
leads to a 37.39% increase in volume and 
20.90% increase in value of rice imports. The 
former effect is significant at the 1% level, while 
the latter is significant at the 5% level. Through 
its primary attributes of enhancing reduction in 
price of imported rice (and other imported 
goods), thereby increasing real income, and its 
capacity of facilitating removal of barriers to 
foreign investment in distribution of imported 
foods (including rice), trade liberalization has 
played quite a significant role in the persistent 
increase in import demand for rice. Per the 
estimated coefficient for the dummy, trade 
liberalization has led to significant increments in 
both volume and value of rice imports in the 
country. The effect on volume of imports is found 
significant at the 5% level, while that on value of 
imports is significant at the 10% level. The only 
variable (besides the intercept term) with a 
significant negative effect on volume of rice 
imports (but not on value of rice imports) is 
domestic (beginning) stock. Although marginal, 
the negative effect yielded by increments in 
domestic stock on volume of rice imports is in 
line with our a priori expectation. A 10% increase 
in the beginning stock for each year leads to a 
0.00248% decrease in volume of rice imports. 
This decrease is significant only at the 10% level.  
To ascertain whether the joint effect of variables 
emphasized in current rice policy (basically, local 
rice production, consumer tax (tariffs) and 
minimization of cost of imports) is statistically 
different from zero, the Wald test was carried out 
for different combinations of these variables (with 
the relative rice price ratio added in some 
combinations). As shown in Table 3, given 
current quality gap between the two brands of 
rice, the joint effect of local production, tariff on 
rice imports and efforts to reduce cost of imports 
is not statistically different from zero. 
 

None of the combinations considered yielded a 
different result. This shows that, should policy 
makers continue to place much emphasis solely 
on these measures (instead of looking beyond 
them by improving quality of local rice, and 
factoring dynamics for other economic, 
demographic and price variables in policy 
formulation), rice import reduction targets would 

never be met, but rather imports would continue 
to increase with increasing real per capita 
income, increasing millet price, increasing 
demand for meat, urbanization and with 
openness of the country to trade by virtue of 
trade liberalization. 

 
In addition, the insignificant effects of local rice 
production, consumer tax equivalent of tariff on 
rice imports, relative price ratio for imported and 
local rice, and lagged value of rice imports 
convey the following policy relevant messages 

 
 Imported and local rice in Ghana are not 

(by current standards and based on 
specific definitions in this study) even close 
to being true substitutes (an elasticity 
estimate of -0.132 for the relative price 
ratio is observed for eq(4)), probably due 
to high quality gap between the two 
brands. This is as well backed by the 
insignificant response of import demand 
towards increment in consumer tax 
equivalent of tariff on rice imports and the 
poor adjustment of the country to 
increasing cost of rice imports.  

 Although import tariffs are imposed as 
indirect measures to stimulate domestic 
production, observed estimates from Table 
2 shows that, besides the insignificant 
importer / consumer response towards 
increment in such tax, response from local 
rice producers (and production thereof) 
has not been strong enough to yield 
significant import reduction effect (possibly 
due to price transmission challenges, other 
production challenges and more 
importantly a strong consumer preference 
for imported rice). Continuous 
implementation of tariffs, given the 
insignificant effect of domestic production 
on rice imports and poor substitutability 
between the two brands could lead to a 
general welfare loss (if quality of local rice 
is not highly improved upon to ensure 
substitutability between the two brands, 
and dynamics in other relevant economic, 
policy and price variables factored in rice 
policy decisions / formulation). 

 
As reflected by the F-statistic, the joint effect of 
all predictors is significant at the 1% level for the 
respective equations. Based on the adjusted R

2
 

figure, predictors in the two equations jointly 
explain approximately 76% of the total variation 
in both volume and value of rice imports. 
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Table 3. Wald test on joint effect for emphasized variables in current rice policy of Ghana 
 

For ���(�����)  For ���(�����)  
Null ��: 
����(������) = �(���������)

= ����(������)

= ����(�������)

= 0 
Alternative ��:  At least one is 
non-zero 

 
F(4, 32 )= 0.74 
Prob>F= 0.540 

Null ��: 
����(������) = �(���������)

= ����(������)

= ����(�������)

= 0 
Alternative ��:  At least one is 
non-zero 

 
F(4, 32 )= 1.02 
Prob>F= 0.410 

Null ��: 
����(������) = �(���������)

= ����(������) = 0 

Alternative ��:  At least one is 
non-zero 

 
F(3, 32 )= 1.04 
Prob>F= 0.389 

Null ��: 
����(������) = �(���������)

= ����(������)

= 0 
Alternative ��:  At least one is 
non-zero 

 
F(3, 32 )= 1.30 
Prob>F= 0.290 

Null ��: 
����(������) = �(���������)

= ����(�������)

= 0 
Alternative ��:  At least one is 
non-zero 

 
F(3, 32 )= 1.02 
Prob>F= 0.397 

Null ��: 
������������ = �(���������)

= ����(�������)

= 0 
Alternative ��:  At least one is 
non-zero 

 
F(3, 32 )= 1.07 
Prob>F= 0.376 

Null ��: 
����(������) = �(���������) = 0 

Alternative ��:  At least one is 
non-zero 

 
F(2, 32 )= 1.50 
Prob>F= 0.238 

Null ��: 
����(������) = �(���������)= 0 

Alternative ��:  At least one is 
non-zero 

 
F(2 , 32 )= 1.54 
Prob>F= 0.231 

Null ��: 
����(������) = ����(������) = 0 

Alternative ��:  At least one is 
non-zero 

 
F(2, 32 )= 0.12 
Prob>F= 0.890 

Null ��: 
����(������) = ����(������) = 0 

Alternative ��:  At least one is 
non-zero 

 
F(2 , 32 )= 0.67 
Prob>F= 0.519 

Null ��: 
����(������) = ����(�������) = 0 

Alternative ��:  At least one is 
non-zero 

 
F(2, 32 )= 0.33 
Prob>F= 0.723 

Null ��: 
����(������) = ����(�������) = 0 

Alternative ��:  At least one is 
non-zero 

 
F(2 , 32 )= 0.50 
Prob>F= 0.611 

 

7. CONCLUSION 
 
This study was prompted by the persistent 
increase in rice imports (with surges noted in the 
years 2001, 2003, 2004 and 2011) amidst 
implementation of various import-reduction 
policies in Ghana, increasing rice import bill of 
the country (and consequent drainage of foreign 
exchange), adverse implications yielded by influx 
of imported rice on local rice producers, and 
information gap on plausible causes of 
increasing rice imports. Through the use of 
multiple regression technique (based on an 
extension of the traditional import demand 
model), we sourced assessment of the 
determinants of volume and value of rice imports 
in Ghana. 
  

We found that both volume and value of rice 
imports increase significantly with increasing real 
per capita income, increasing millet price 
(keeping that for imported rice unchanged), 

increasing demand for meat, urbanization and 
with trade liberalization. Although increments in 
beginning stock of the country has a negative 
marginal effect (significant at the 10% level) on 
volume of rice imports, the effect on value was 
not significant. Among these variables, 
increments in the price ratio between millet and 
imported rice, and urbanization yield relatively 
higher impacts on both volume and value of rice 
imports, and are therefore deemed the two most 
important determinants of rice imports. The 
effects of local rice production, relative price ratio 
between imported and local rice, relative price 
ratio between maize and imported rice, 
consumer tax equivalent of tariff on rice imports, 
and lagged value of rice imports were not 
significant in either equation. The two brands of 
rice (foreign and local) are not even close to 
being true substitutes, probably due to high 
quality gap between them, and response of local 
rice producers to production incentives (in the 
form of import tariffs and production subsidy as 
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captured by increment in consumer tax 
equivalent of tariff on rice imports) has not been 
strong enough to yield significant import 
reduction effect (possibly due to price 
transmission challenges, other production 
challenges, and more importantly a strong 
consumer preference for high quality foreign 
rice). 
 
In addition, the country has poor adjustment 
towards increasing cost of imports. This indirectly 
indicates that the country is either highly 
challenged/constrained in production and quality 
management of rice or that consumers in the 
country have an extremely high preference for 
imported rice thereby making them generally 
irresponsive to increment in cost of imports or a 
combination of these.  
 
Given poor substitutability between local and 
foreign rice and the insignificant effect of 
domestic production on rice imports, a 
continuous implementation of import tariffs 
(consumer tax equivalent) may lead to a general 
welfare loss. Besides a need to intensively 
pursue high quality improvement (management) 
of local rice, policy makers need to look beyond 
current variables emphasized in the country’s 
rice policy. Effort should be made to incorporate 
dynamics in other relevant economic, policy and 
prices variables in country’s rice policy. Based on 
findings from this study, we advise incorporation 
of dynamics in real per capita income, millet price 
(relative to price of imported rice), demand for 
meat, and urbanization (not however forgetting 
the effect of trade liberalization). Means by which 
such dynamics can be incorporated in future 
agricultural and rice policy are proposed in the 
policy prescriptions (section 8) below. 
 
8. FUTURE RICE POLICY 

PRESCRIPTIONS 
 
Given the findings from this study, we make the 
following policy recommendations as means of 
incorporating (either directly or indirectly) 
dynamics for relevant determinants in future rice 
policy and correcting for price, economic and 
demographic shocks. Since price of imported rice 
(CIF) (as a component of the respective relative 
price ratios defined in this study) is exogenously 
given, efforts to minimize rice imports must be 
channeled primarily through domestic prices, 
economic and demographic indicators. By this, 
  

1. Effort should be made to create a domestic 
buffer stock for millet to help correct for  

unexpected increments in  millet price and 
to enhanced food security for both rural 
and peri-urban poor who mostly depend on 
the commodity for sustenance (for 
consumption and to  a lesser degree as a 
source of income through sales). This 
could as well help minimize inconvenience 
(on the part of local rice producers) created 
through importation of proportionately 
higher volumes of foreign rice following 
unexpected increments in millet price. 

2. Effort should be made to improve 
packaging and quality of millet to incite 
both domestic and foreign demand for 
millet in rural, peri-urban and urban areas 
(as a means of initiating intra- and 
international trade in millet) to most 
importantly minimize and correct for 
volatility/shocks in millet prices (as a 
commodity and a pseudo-substitute for 
imported rice, which trigger surges in rice 
imports in times of millet price increments).   

3. Effort should be made to increase/stabilize 
rural incomes to boost production and 
consumption of local rice and improve 
transport infrastructure to facilitate 
transportation of improved (in terms of 
quality) local rice varieties from the remote 
areas where they are generally produced 
and processed to peri-urban and urban 
areas where foreign rice are majorly 
consumed.  

4. Effort should be made to intensively 
pursue quality improvement of local rice for 
rural, peri-urban and urban markets, to 
enhance efficient promotion of local rice 
consumption. Emphasis could be placed 
on instilment of high quality grades and 
standards for local rice, and gradual (yet 
regular) supply of the relatively higher 
grades to urban and peri-urban markets 
(as well as foreign markets) as a measure 
to boost share of local (Ghanaian) rice on 
such markets, while sustaining and/or 
increasing the already encouraging share 
of local rice in rural markets (of Ghana). 
This could help bring back high-income 
consumers to locally-produced rice, and 
help reduce their preference and high 
demand for foreign rice 

5. Measures should be put in place to 
promote commercial farming (to enhance 
large-scale local rice production and 
efficient processing) and to initiate pre-
harvest (forward) contracts between 
government/other stakeholders and local 
rice producers as a means of inciting 
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appropriate farmer investment in 
production and processing due to 
presumed assurance of a ready market for 
their produce. 

6. Measures should be initiated to ensure 
appropriate transmission of local rice price 
increments to local rice farmers through 
addressing of challenges along the 
domestic rice value chain and minimization 
of the number of intermediaries (middle-
men) between producers and the final 
consumers, whose activities may have in a 
way impeded effective transmission of 
price increments to rice farmers. This could 
incite appropriate response of farmers to 
import restricting and productivity 
enhancing incentives like tariffs and 
subsidies for rice. 

7. Effort should be made to create a firm 
buffer stock of improved (in terms of 
quality) local rice varieties for price 
stabilization and food security in periods of 
short-fall, and to ensure effective 
competition for market share in favour of 
local rice.  

8. Effort should be made to effectively assess 
urban dietary patterns from time to time 
and to incorporate consumer rice 
expectations in development of new local 
rice varieties and improve upon the 
positive traits of existing local varieties. 

9. There is a need for critical assessment of 
correlations between regional urbanization 
patterns and growth in real per capita 
income from time to time and to identify 
how changes in these steer dietary 
patterns and consequent importation of 
food items for which the country is highly 
constrained in production and processing, 
most notably rice.  

10. There is a need for critical analysis of 
changes in domestic demand for meat 
from time to time and identification of shifts 
in domestic demand for rice (and imports 
thereof) and other pseudo-substitutes as 
demand for meat changes. This could 
inform timely drafting and implementation 
of appropriate (and context specific) 
policies to help meet increments in 
domestic demand for food and imports of 
rice in a more sustainable way. 

 
In as much as attainment of the 30% rice import 
reduction target (by 2018) seems less feasible 
(given the post-liberalization trends in 
urbanization, per capita income, domestic 
demand for rice, prices of local rice and millet, 

and price of imported rice; see Appendix B), 
efforts made towards addressing the 
aforementioned recommendations could help 
improve welfare of producers, consumers and 
government (and other stakeholders, including 
agribusiness investors) in the long-run and to a 
significant degree help minimize volumes and 
value of imported rice. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Ministry of Food and Agriculture (MoFA). 
Agriculture in Ghana: Facts and figures. 
Statistics, Research and Information 
Directorate (SRID), MoFA, Accra; 2010. 

2. Angelucci F, Asante-Poku A, Anaadumba 
P. Analysis of incentives and disincentives 
for rice in Ghana. Technical notes series, 
MAFAP, FAO Rome; 2013. 

3. FAO. Ghana: rice, poultry and tomato 
paste. Fao Briefs on import surges – 
Countries. No 5. Rome; 2006. 

4. Ministry of Food and Agriculture (MoFA). 
National rice development strategy 
(NRDS). Ministry of Food and Agriculture, 
Ghana; 2009. 

5. Kranjac-Berisavljevic G, Blench RM, 
Chapman R. Rice production and 
livelihoods in Ghana. Multi-Agency 
Partnerships (MAPS) for Technical 
Change in West African Agriculture; 2003. 
Available:http://www.odi.org/sites/odi.org.u
k/files/odi-assets/publications-opinion-
files/3990.pdf 

6. Asuming-Brempong S. Profitability, 
competitiveness and welfare effects of 
trade liberalization on the rice sub-sector in 
Ghana In: Tchikala T. (Ed.), Structural 
Adjustment and Agriculture in West Africa. 
COPESRIA Book Series, Dakar, Senegal. 
1998;276-278. 

7. Action Aid International. The impacts of 
agro-import surges in developing 
countries: A case study from Ghana, 
Accra; 2005. 

8. Narama RE, Horowitz L, Nyamadi B, Barry 
B. Irrigation development in Ghana: Past 
and present experiences, emerging 
opportunities, and future directions. Ghana 
Strategy Support Program (GSSP). GSSP 
Working Paper No. 0027. International 
Food Policy Research Institute, IFPRI; 
2011. 



 
 
 
 

Boansi and Favour; AJAEES, 7(4): 1-21, 2015; Article no.AJAEES.18834 
 
 

 
18 

 

9. Asante MD, Asante BO, Acheampong GK, 
Offei SK, Gracen V, Adu-Dapaah H, 
Danquah EY. Farmer and consumer 
preferences for rice in the Ashanti region of 
Ghana: Implications for rice breeding in 
West Africa. Journal of Plant Breeding and 
Crop Science. 2013;5(12):229-238.  

10. Danquah IB, Egyir I. Factors that influence 
household demand for locally produced 
brown rice in Ghana. Journal of Economics 
and Sustainable Development. 2014;5(7): 
14-24. 

11. Danso-Abbeam G, Armed M. Determinants 
of consumer preference for local rice in 
Tamale Metropolis, Ghana. International 
Journal of Educations and Social Science. 
2014;1(2):114-122. 

12. Diako C, Sakyi-Dawson E, Bediako-Amoa 
B, Saalia FK, Manful JT. Consumer 
perceptions, knowledge and preferences 
for aromatic rice types in Ghana. Nature 
and Science. 2010;8(12):12-19. 

13. Diako C, Sakyi-Dawson E, Bediako-Amoa 
B, Saalia FK, Manful JT. Cooking 
characteristics and variations in nutrient 
content of some new scented rice varieties 
in Ghana. Annals. Food Science and 
Technology. 2011;12(1):39-44. 

14. Asuming-Brimpong S, Osei-Asare YB. Has 
imported rice crowded-out domestic rice 
production in Ghana? What has been the 
role of policy? AAAE Conference 
Proceedings. 2007;91-97. African 
Association of Agricultural Economists 
(AAAE) Second International Conference, 
August 20-22, 2007, Accra, Ghana. 

15. Amanor-Boadu V. Rice price trends in 
Ghana (2006-2011). METSS-Ghana 
Research and Issue Paper Series No. 02-
2012-June 2012. 

16. Amikuzuno J, Issahaku G, Daadi EB. Price 
transmission between imported and local 
rice markets in a liberalized economy: are 
Ghana’s rice wars just must I do about 
nothing? Journal of Economics and 
Sustainable Development. 2013;4(20):  
109-119. 

17. Campbell R, Schiff H, Snodgrass D, Neven 
D, Downing J, Sturza D. Global food 
security response: West Africa rice value 
chain analysis. USAID microREPORT 
#161. United States Agency for 
International Development; 2009.  

18. Rondon M, Ashitey E. Grain feed annual. 
Global Agricultural Information Network 
(GAIN), USDA Foreign Agricultural 
Service; 2011. 

19. Ministry of Food and Agriculture (MoFA). 
Food and agriculture sector development 
policy (FASDEP II). Accra, Ghana; 2007. 

20. Brooks J, Croppenstedt A, Aggrey-Fynn E. 
Distortions to agricultural incentives in 
Ghana: Main report. Agricultural 
Distortions Working Paper No. 47. 
Washing, DC: World Bank; 2007. 

21. Abbey JLS, Clark CS. A macroeconomic 
model of the Ghanaian economy 1956-
1969. The Economic Bulletin of Ghana. 
1974;4(1):3-32. 

22. Leith JC. Foreign trade regimes and 
economic development: Ghana. National 
Bureau of Economic Research; 1974.  

23. Jebuni CD, Sowa K, Tutu KA. Trade, 
payments, liberalization and economic 
performance in Ghana. AERC Research 
Paper 27. African Economic Research 
Consortium, Nairobi, Kenya; 2011. 

24. Harvey S, Sedegah K. Import demand in 
Ghana: Structure, behaviour and stability. 
AERC Research Papers 233. African 
Economic Research Consortium, Nairobi; 
2011. 

25. Khan MS. Import and export demand in 
developing countries. IMF Staff Papers. 
1974;21:678-693. 

26. Goldstein M, Khan MS. Income and price 
effects in foreign trade. In Handbook of 
International Economics. 1985;2:                
1041-1105. 

27. Gafar JS. The determinants of import 
demand in Trinidad and Tobago: 1967-87. 
Applied Economics. 1988;20:303-313. 

28. Morrison TK. Cereal imports by developing 
countries: Trends and determinants. Food 
Policy. 1984;1:13-26. 

29. Ogundele F. Trade liberalization and 
import demand for rice in Nigeria: A 
dynamic modelling. Journal of Rural 
Economics and Development. 2007;16: 
34-45. 

30. Nkang NM, Abang SO, Akpan OE, Edet 
EO. Rice production, imports and food 
security in Nigeria: an application of error 
correction model. Journal of Food, 
Agriculture & Environment. 2006;4(1):            
86-90. 

31. Rickard B, St Pierre C. Examining trends 
and drivers of production and import 
demand for selected agricultural 
commodities. A Background Paper 
prepared for the International Food and 
Agricultural Trade Policy Council and the 
session titled “Changes in the structure of 
World Agricultural Production and 



 
 
 
 

Boansi and Favour; AJAEES, 7(4): 1-21, 2015; Article no.AJAEES.18834 
 
 

 
19 

 

Demand” at the Future of Agriculture: A 
Global Dialogue amongst Stakeholders. 
International Food & Agricultural Trade 
Policy Council (IPC), Washington, D.C; 
2008 

32. Udoh EJ, Idiong IC, Omonona BT. 
Determinants of food imports demand and 
policy shift in Nigeria (1960-1998). 
International Journal of Social Science and 
Public. 2001;Policy4(2):172-177. 

33. Carone G. Modeling the U.S. demand for 
through cointegration and error correction. 
Journal of Policy Modeling. 1996;18(1):          
1-48.  

34. Arize A, Afifi R. An economic examination 
of import demand function in thirty 
developing countries. Journal of Post 
Keynesian Economics.1987;9(4):604-616 

35. CARD (Coalition for African Rice 
Development). Mapping of poverty 
reduction strategy papers (PRSPs), sector 
strategies and policies related to rice 
development in Ghana. Nairobi, Kenya: 
CARD-Alliance for a Green Revolution in 
Africa (AGRA); 2010. 

36. MiDA (Millennium Development Authority). 
Investment opportunity in Ghana: maize, 
soya and rice. A publication of Millennium 
Development Authority (MiDA) in 

conjunction with the United States 
Millennium Challenge Corporation. 

37. Staatz JM, Dembélé NN, Kelly V, Adjao R.  
Agricultural globalization in reverse: the 
impact of the food crisis in West Africa. 
Background paper for the Geneva Trade 
and Development Forum; Crans-Montana, 
Switzerland; 2008. 

38. Tussie D, Aggio. Economic and social 
impacts of trade liberalization. Coping with 
Trade Reforms: A Developing Country 
Perspective on the WTO Industrial Tariff 
Negotiations; 2005. 
Available:http://www.unctad.info/upload/TA
B/docs/TechCooperation/fullreport-
version14nov-p106-119.pdf 

39. Kearney J. Food consumption trends and 
drivers. Phil. Trans. R. Soc. B. 2010;365: 
2793-2807. 

40. Anderson K, Nelgen S. Updated national 
and global agricultural trade and welfare 
reduction indexes, 1955 to 2010.  
Available:www.worldbank.org/agdistortions 
World Bank, Washington DC; 2012. 

41. HLPE. Price volatility and food security. A 
report by the High Level Panel of Experts 
on Food Security and Nutrition of the 
Committee on World Food Security, Rome; 
2011.

 
 
 
 



 
 
 
 

Boansi and Favour; AJAEES, 7(4): 1-21, 2015; Article no.AJAEES.18834 
 
 

 
20 

 

APPENDIX 
 

A. Residual normality Test 
 
1. Residual normality test for equation (4)  
 
Lawrence’s iqr (inter-quartile range) residual normality test16 
 

 
 

2. Residual normality test for equation (5) 
 

Lawrence’s iqr (inter-quartile range) residual normality test 
 

 

                                                           
16 This test basically assumes symmetry of the distribution.  “Severe outliers consist of points that are either 3 inter-quartile 
ranges below the first quartile or 3 inter-quartile ranges above the third quartile. The presence of any severe outliers should be 
sufficient evidence to reject normality at a 5% significance level. Mild outliers are common in samples of any size.” 
http://www.ats.ucla.edu/stat/stata/webbooks/reg/chapter2/statareg2.htm 
 

                           % severe outliers   0.00%       0.00%

                           # severe outliers   0           0

                                outer fences   -2.691       2.615

                           % mild outliers     2.27%       0.00%

                           # mild outliers     1           0

                                inner fences   -1.554       1.478

                                               -------------------

                                               low         high

10 trim=  -.007

 median= -.0153    pseudo std.dev.=  .5619        (IQR=   .758)

   mean= -4.7e-09         std.dev.=  .6026          (n= 44)

. iqr e

                           % severe outliers   0.00%       0.00%

                           # severe outliers   0           0

                                outer fences   -2.211       2.148

                           % mild outliers     2.27%       2.27%

                           # mild outliers     1           1

                                inner fences   -1.277       1.214

                                               -------------------

                                               low         high

10 trim= -.0031

 median= -.0565    pseudo std.dev.=  .4616        (IQR=  .6227)

   mean= -1.7e-09         std.dev.=  .6007          (n= 44)
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Appendix B: Trends in selected indicators 
 

 Definitions Statistic 1965-2009 1965-1982 1983-2009 
Annual growth rate17 (%) 

���(��������)  Log of local rice demand Coef. 
R2 
Growth rate 

 0.0580*** 
 0.8394 
 5.9715 

 0.0046 
 0.0092 
 0.4611 

 0.0764*** 
 0.8384 
 7.9394 

���(�����)  Log of quantity of rice 
imports 

Coef. 
R2 
Growth rate 

 0.0769*** 
 0.5109 
 7.9934 

-0.0415 
 0.0319 
-4.0651 

 0.0941*** 
 0.5844 
 9.8670 

���(�����)  Log of value of rice 
imports 

Coef. 
R2 
Growth rate 

 0.0854*** 
 0.6350 
 8.9153 

 0.0281 
 0.0165 
 2.8499 

 0.1064*** 
 0.7339 
 11.227 

���(������) Log of local rice 
production 

Coef. 
R2 
Growth rate 

 0.0459*** 
 0.8066 
 4.6970 

 0.0382** 
 0.3280 
 3.8939 

 0.0680*** 
 0.8478 
 7.0365 

���(��
�) Log of price of imported 

rice 
Coef. 
R2 
Growth rate 

 0.0085** 
 0.0911 
 0.8536 

 0.0696*** 
 0.6054 
 7.2079 

 0.0123* 
 0.1168 
 1.2376 

���(��
�) Log of price of local rice Coef. 

R2 
Growth rate 

 0.3101*** 
 0.9825 
 36.356 

 0.3002*** 
 0.9285 
 35.013 

 0.2501*** 
 0.9830 
 28.415 

���(���
�) Log of price of maize 

(standard local currency) 
Coef. 
R2 
Growth rate 

 0.2823*** 
 0.9772 
 32.618 

 0.2917*** 
 0.8818 
 33.870 

 0.2296*** 
 0.9686 
 25.810 

���(���
�) Log of price of millet 

(standard local currency) 
Coef. 
R2 
Growth rate 

 0.2859*** 
 0.9849 
 33.096 

 0.3054*** 
 0.9153 
 35.717 

 0.2442*** 
 0.9833 
 27.660 

���

⎝

⎜
⎛��

�

��
��

⎠

⎟
⎞

 

Log(price of imported rice 
/price of local rice) 

Coef. 
R2 
Growth rate 

-0.3016*** 
 0.9690 
-26.037 

-0.2306*** 
 0.8361 
-20.594 

-0.2379*** 
 0.9543 
-21.172  

���

⎝

⎜
⎛���

�

��
��

⎠

⎟
⎞

 

Log(price of maize / price 
of imported rice) 

Coef. 
R2 
Growth rate 

 0.2738*** 
 0.9648 
 31.495 

 0.2221*** 
 0.7612 
 24.870 

 0.2173*** 
 0.9487 
 24.272 

���

⎝

⎜
⎛���

�

��
��

⎠

⎟
⎞

 

Log(price of millet / price 
of imported rice) 

Coef. 
R2 
Growth rate 

 0.2775*** 
 0.9749 
 31.983 

 0.2358*** 
 0.8165 
 26.592 

 0.2320*** 
 0.9656 
 26.112 

���(���) Log of real per capita 
income 

Coef. 
R2 
Growth rate 

 0.0017 
 0.0254 
 0.1701 

-0.0139*** 
 0.5205 
-1.3804  

 0.0201*** 
 0.9780 
 2.0303 

���(�������) Log of per capita demand 
for meat 

Coef. 
R2 
Growth rate 

 0.0061*** 
 0.4879 
 0.6119 

 0.0053 
 0.1553 
 0.5314 

 0.0063** 
 0.2297 
 0.6320 

���(�������) Log of urban population Coef. 
R2 
Growth rate 

 0.0149*** 
 0.9817 
 1.5012 

 0.0338*** 
 0.9923 
 3.4378 

 0.0439*** 
 0.9988 
 4.4878 

���(�������) Log of rural population Coef. 
R2 
Growth rate 

-0.0088*** 
 0.9431 
-0.8761 

 0.0189*** 
 0.9943 
 1.9080 

 0.0134*** 
 0.9842 
 1.3490 

NB: ���(�������) demand for local rice expressed in log; ***1%, **5% , *10%; 1965-1982  (pre-liberalization period); 
1983-2009 (post-liberalization period) 

_________________________________________________________________________________ 
© 2015 Boansi and Favour; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 
 

                                                           
17 Annual growth rate (%) =(exp (Coef) - 1)*100 
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