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5. Rice Prices in Sierra Leone

Executive Summary

Rice is significant to Sierra Leone both as a food resource as well as a rural likelihood issue. Rice was
the single largest component of household food spending, constituting nearly 20 percent of total
spending for the average household. Though home production played an important role for rural
households in some areas of the country, overall, approximately 85 percent of rice consumed was
purchased. This includes nearly all rice in urban areas, and more than three-quarters of rice
consumed in rural areas. The majority of households that consumed home-produced rice did not
produce enough to meet needs at some point during the year, with the most acute shortages
occurring in the pre-harvest or “lean” months of June, July, and August.

More than half of all Sierra Leonean households produced rice, including approximately three-
quarters of rural households regardless of poverty status. Only one-quarter, however, of rice-
growing households sold any part of their harvest, though there was substantial regional variation.
The most important districts in terms of volume of rice sales were in the north and southeast of the
country.

Three-quarters of Sierra Leonean households were net consumers of rice, including nearly all urban
households and two-thirds of rural households. Amongst rice-growing households, 59 percent were
net consumers, with almost no different between poor and non-poor households. Koinadugu was
the only district in which the majority of households were net sellers. The most important
characteristics associated with rice-producing households being net buyers were household size,
landholdings, whether the household also produced cash crops, poverty status, and the district of
residence.

According to data from the United States Department of Agriculture, approximately one-quarter of
total rice consumption has been imported since 1990, though there was substantial variation
between years. According to the household survey, however, in nearly half of all households, only
purchased imported rice was consumed. While factors such as meals consumed outside the home
and informal exports to and from neighboring countries may have led to some discrepancies, the
difference highlights the need for improved agricultural statistics. Consumer Price Index data
indicates that historically the price for local rice has been higher than that for imported rice, though
recently prices have converged, driven be increases in the cost of imported rice. While in previous
years there were strong seasonal effects on local rice prices, these have recently diminished and
converged with effects on imported rice.

Due to its heavy dependence on imported rice, Sierra Leone remains vulnerable to fluctuations in
world rice prices and decreases to the exchange rate. Those most vulnerable to another short-term
food price shock are urban households, non-farm households, female headed households, and
households with older household heads. In the long term, however, higher rice prices could
translate into substantial reductions in poverty as income from sales flowed into rural agricultural
areas which are home to the majority of Sierra Leone’s poor.



INTRODUCTION

5.1 This chapter has been prepared as part of the World Bank’s poverty assessment of Sierra
Leone. The key objective of the poverty assessment is to provide inputs to the government of Sierra
Leone’s policy making process as well as to anticipate potential future shocks. This is the fifth
chapter of the six in the series, including previous chapters on poverty, labor, agriculture, education,
and the impact of changes in fuel prices.

5.2 This chapter uses three main data sources: the 2011 Sierra Leone Integrated Household
Survey (SLIHS), the Consumer Price Index (CPI), and agricultural statistics produced by the United
States Department of Agriculture (USDA). The SLIHS dataset was collected by Statistics Sierra Leone
(SSL) between January and December 2011, and is nationally representative with a sample size of
6,727. In addition, monthly data on the price of local and imported rice from the CPI, also collected
by SSL, was used in the price comparison section. This data includes the ‘old’ CPI series, dating from
2003 and including only Freetown, and the ‘new’ CPI series, dating from 2007 and including six
markets across the country. Agricultural data on production, yields, imports, and consumption is
from the USDA Production, Supply, and Distribution (PSD) online database.

5.3 Rice is a key issue relating to poverty both in terms of food security and livelihoods.
Nearly all households consumed rice as the main staple food, and the majority of households also
grew rice. Rice production was particularly important in rural areas, with 75 percent of rural
households engaged in its cultivation. At the same time, poverty in Sierra Leone is a largely rural
phenomenon. In 2011 the poverty rate in rural areas was 66 percent compared to 31 percent in
urban areas. In addition, 78 percent of the poor population lived in rural areas.

5.4 This chapter offers a general overview of rice production and consumption in Sierra Leone
as it is related to poverty reduction efforts. The main topics covered in the chapter include a
discussion of rice consumption and production, characteristics of net buyers and net sellers of rice,
rice imports, the impact of a world price shock, and conclusions and policy recommendations. The
chapter uses descriptive statistics as well as a logistic regression model for the characteristics of net
seller and a computable general equilibrium (CGE) model, following Martin and Ivanic (2008), for the
impact of a price shock.

5.5 The scope of the analysis was constrained by the available data. The 2011 SLIHS does not
collect unit price data, only the total expenditure by item. Since it is not possible to make direct
price comparisons between items from the household survey, and price analysis was based on data
from national CPl measures. In addition, it should be noted that both household consumption and
agricultural production are difficult statistics to collect accurately in household surveys. These
statistics are subject to high sampling error, due to wide variances and substantial clustering effects,
as well as high non-sampling error due to recall period and difficulties in quantification. These
errors, therefore, are translated to the net buyer / net seller and by extension to the poverty
simulations. It is assumed, however, that these effects are on average negligible, and the overall
trends unbiased.

5.6 The profile is divided into two sections: the main text and the appendices. The main text
includes 16 key figures with accompanying analysis. The appendices include supporting information,
including a series of tables containing more detailed statistics, regression results, and further
technical notes.



CONTEXT

5.7 The government of Sierra Leone recognizes food self-sufficiency as a key development
issue. The plan to boost production and reduce imports has been set out in the National Rice
Development Strategy in 2009. The main components of this strategy are to improve land tenure
and therefore unlock land as collateral for productive investment, improve mechanization levels,
promote social policies to encourage youth farming, and monitor informal cross-border trade with
Guinea and Liberia. In addition, it has established the Sierra Leone Agricultural Research Institute to
advance the study of rice in Sierra Leone. The government has also established the Strategic Rice
Reserve to cushion again international supply shocks and stabled a parastatal rice corporation.

RICE CONSUMPTION

5.8 Food consumption constituted the majority of household spending, and rice was the single
largest component of this spending. Overall, 62.4 percent of total household spending was devoted
to food consumption, either through purchase or the estimated value of home production. Amongst
the rural poor, 69.6 percent of this spending went to food consumption. Rice represented 32.4
percent of food consumption for the average household, and 40.9 percent for the rural poor. By
district, the highest average was found in Tonkilili, 44.7 percent, and the lowest in Freetown, with
just over 20 percent of food expenditure being spent on rice. After rice the next most important
food item consumed was fish, but this represented only 14 percent of food consumption.
Consumption of other staple starches was limited. Other grains, such as maize and other cereals,
represented less than two percent of food consumption combined, and tubers and plantains
represented less than five percent.

5.9 Nearly all households in Sierra Leone consumed rice. The SLIHS 2011 indicated 96.2
percent of all households reported having consumed rice over the recall period. Rice was consumed
almost equally among rural and urban households and between poor and non-poor households.
Rice consumption was the lowest in the poorest and wealthiest quintiles of the distribution, 94.0
percent and 94.5 percent respectively, with all other quintiles being over 97 percent.

5.10 Most rice was purchased. Nationally, 84.2 percent of the total value of rice consumed was
purchased rice. In urban areas, nearly all rice was purchased, with 94.4 percent in other urban areas
and 100 percent in Freetown. In rural areas, 76.1 percent of rice was purchased. The lowest shares
of purchased rice occurred in Koinadugu and Kailahun, where 35.6 and 68.5 percent, respectively, of
the total value was purchased. In all other districts the share was higher than 75 percent. The
poorest quintile had a lower total amount of rice expenditure but relatively higher percentage of
home-produced consumption compared to the second and third quintiles. The highest total rice
expenditure and percentage of home-produced consumption was in the richest quintile (figure 1).

5.11 The majority of households that consumed home-produced rice did not produce enough to
meet needs at some point during the year. In the typical Sierra Leone agricultural calendar, the
main harvest season for rice begins in September. The lowest incidence of insufficient stocks
occurred following the peak of the harvest, in December, when only three percent of households
indicated that home-produced stocks were insufficient.
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Figure 1: Purchased versus home produced rice (by quintile)
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Figure 2: Percentage of rice-producing households indicating that home-
produced rice insufficient for household needs, by month

70%
60%
50%
40%
30%
20%
10% -
0% -

Q A & O D &N O E
FSETF TP PEF S
N W & E

S
Figure 3: Rice Production by Location and Poverty Status
100%
80%
60%
40% -
20% -
0% =1 T T T Il_-l T

> N <& <& $&

> SIS Q o O o QO

OSRARS R  AR S SR L

S S & & &K
% 0& (\é X %e

° S

N) <&

Source: SLIHS (2011)

! The data used for this section was from the 2011 Sierra Leone Integrated Household Survey. This data
collection instrument was not designed to collect detailed agricultural information. The sample size was much
smaller and the questionnaire more limited than standard agricultural surveys. In addition, enumerators did
not receive training with an advanced focus on agriculture that is useful for correctly assisting farmers in

production and sales information.
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percent of total estimated production, compared to less than one percent by the bottom ten
percent. The top ten percent showed 70 percent higher yields for rice than the remaining 90
percent. Econometric analysis, however, indicated that these households were no more likely to
practice irrigation, use improved farm implements or purchase fertilizer. Also, contrary to
expectations, these households were more likely to be remote, as defined as more than 60 minutes
from a tarmac road, raising questions about the standard narrative of market access. On average,
the top 10 percent of producers did possess larger farms, with approximately 50 percent more land.
Compared to the reference group of high-producing Kambia, only households in Kenema were
significantly more likely to have been large producers. Most of the regional variables had negative
signs but were not significant, except for Bo and Bonthe, where the negative relationships were
significant.

5.14  Overall, sales of domestically produced rice were limited. About one-quarter of rice-
growing households sold at least part of their harvest, but the percentage varied substantially
between districts and was not centered in a single region of the country. For example, in Koinadugu,
the district with the highest percentage of households growing rice, 87.1 percent grew rice and 67.0
percent sold. In the two districts with the next highest rates of rice cultivation, however, a
substantially lower percentage sells rice. In Kailahun, 82.6 percent grew rice while 23.3 percent sold,
and in Kambia, 81.4 percent grew rice while 14.6 percent sold. In the most extreme example, 78.5
percent of households grew rice in Port Loko while only 5.0 percent sold rice. Figures 5 and 6 show
the distribution of rice growing households and rice selling households at the district level.

5.15 The most important districts in terms of volume of rice sales were in the north and
southeast of the country’. The highest estimated amount sold was in the Bombali district in the
north and in the Pujehun and Kenema districts in the southeast (figure 7).

’ These figures are estimated with potentially large sampling and non-sampling errors and should therefore be
considered indicative rather than definitive.



NET BUYERS & SELLERS

5.16 Most Sierra Leoneans were net consumers of rice, including households that produced
rice. Seventy-six percent of household were net consumers, which included nearly all urban
households, 91 percent, and most rural households, 66.4 percent. Amongst rice-growing
households, 58.4 percent were net consumers, with almost no different between poor and non-poor
households. Koinadugu was the only district in which the majority of households, approximately 70
percent, were not net buyers of rice.

5.17 Most rice producers did not produce enough to meet household food needs. Of all rice
producers, 59.0 percent were also net rice buyers. Of the 27.5 percent of producers that sold at
least some of their crop, 41.4 percent were still net consumers. One possible explanation could be
that while the price of local rice remained higher than that of imported rice, farmers would sell the
relatively more expensive local rice and buy imported rice later. Alternatively, farmers may lack
storage facilities to store rice and were therefore forced to sell immediately after the harvest to
prevent spoilage. Additional data would be necessary to further explore and understand these
relationships.

5.18 The most important predictors of whether rice-growing households were net buyers were
the household size, landholdings, whether the household also produced cash crops, poverty
status, and the district of residence. Larger households were generally more likely to be net buyers
of rice. While further data would be required to examine the dynamics of household labor and
yields, at its most basic, larger households require more rice to meet nutritional requirements. If
land and productivity are limited, the gap must be closed through purchases. Households with
larger landholdings and those that produced cash crops were also less likely to be net buyers. Poor
households were also less likely to be net buyers, but that finding may be related to a lack of income
among poor households rather than an improved ability to meet food needs. In addition, residents
of lower producing districts, such as Kailahun, Tonkilili, Bo, Bonthe, and Pujehun were more likely to
net buyers compared to those in higher producing Kambia. Only households in Koinadugu were less
likely to be net consumers. Among other household attributes which did not show a statistically
significant relationship with probability of a household being a net buyer were the gender of the
household head, the age of the household head, whether the household used irrigation, whether
the household used advanced agricultural technology (such as a plough, thresher, tractor, or other
tractor equipment), whether the household used fertilizer, and the distance from the household to
the nearest all season road. Further details on the model and full results (see table 5) are provided
in the technical appendix.
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Figure 5 : Percentage of Households Growing Rice Figure 6 : Percentage of Households Selling Rice
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IMPORTS

5.19 Since 1990, approximately one-quarter of total rice consumption has been imported, though there was
substantial variation between years.®> Since the end of the civil war in 2002, a rapid expanding population and
growing prosperity has led to a general increasing trend in the total amount of rice consumed in Sierra Leone. In
2013, an estimated 1094 metric tonnes of rice were consumed nationally, from a low of 220 metric tonnes in
2001. The percentage of consumption needs that were met by imports has averaged about 25 percent during this
period, but there has been substantial variation between years. The highest percentages were in the early 2000s,
as agriculture had been adversely affected by the long running civil war. The lowest import percentage in the
post-war period was in 2007, in response to a bumper domestic crop. Production in 2008, however, returned to
the prevailing level of previous years despite the government having distributed 70,000 kilograms of free seed in
response to the international food crisis. Since then imports have also resumed their historical average of 25
percent of consumption, though for 2014 this is currently estimated to be higher (figure 9).

Figure 9 : Production, imports, and total consumption of rice (1990-2014)
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5.20 According to the household survey, however, in nearly half of all households, only purchased imported
rice was consumed. Figure 10 shows the national rice consumption patterns. In 49.7 percent of households,
members purchased and consumed only imported rice. An additional 20.8 percent consumed imported rice along
with home consumption or purchased local rice. About ten percent each consumed only home produced local
rice or purchased only local rice, with a combination of both by a further six percent. Only 26 percent of
households did not consume any imported rice.

* These statistics are from the PSD online database, maintained by the USDA. They indicate substantial variation from the
findings of the household survey, which showed half of households consumed only imported rice (see figure 9 on the
following page). Within the household survey, potential sources of the differences include possible undocumented export to
or from neighboring countries, and, to a lesser extent, meals taken outside the household which contain rice. The PSD Online
data is compiled from “input from agricultural attachés stationed at U.S. embassies around the world, Foreign Agricultural
Survey commodity analysts, and country and commodity analysts with Economic Research Service”
(http://apps.fas.usda.gov/psdonline/psdabout.aspx - accessed April 11, 2014). It is unclear the level to which these figures
depend on statistics from national ministries of agriculture, which may have incentives to over-report harvest figures.



Figure 10: Composition of National Rice Consumption
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PRICE TRENDS

5.21  Historically the price of locally grown rice has been consistently higher than that of imported rice,
though they appear to have converged since 2010. The monthly average price from local rice was consistently
higher than imported rice prior to 2013. In particular, there was a sharp increase in local rice prices during the
lean (growing) season during the crisis year of 2008, perhaps due to shortages of imported rice. The historic
higher price for local rice is in contrast to most anecdotal evidence regarding preferences for rice, which indicate
that people prefer international rice because it is of more consistent quality and less likely to contain stones. See
figure 11 below for the comparison of nominal prices for local and imported rice since 2007.

Figure 11: Nominal price per kilogram
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5.22  Since 2007 the price of imported rice has increased faster than both local rice prices and inflation
measures generally. Figure 12 shows the increase in rice prices compared to three inflation measures: the
national CPI measure, an analogous poverty basket index, and food price inflation generally’. Compared to
inflation, both rice measures increase sharply during and immediately following the international food crisis.
Since that time, local prices have remained roughly in step with the inflation measures, though with greater
volatility. Imported prices, however, have grown markedly faster. Neither of the two main explanatory factors,
the international price and the exchange rate, appears to be responsible for this increase in prices. The impact of
other possible factors, including reduced domestic production, increasing demand from urban residents and
middle class, increasing informal exports to Guinea and Liberia, and market manipulation by merchant cartels, are
difficult if not impossible to measure with the existing data, but will be priority areas for further investigation. See
figure 13 for a comparison of the price of imported rice, the international price, and the exchange rate.

5.23  The convergence of local prices with international prices has both positive and negative impacts on the
well-being of poor households. As most households are net consumers, there is a clear, direct relationship
between higher food prices and increasing inflation on poverty levels. The convergence, however, can potentially
bring a number of medium-term benefits that outweigh the short term costs. First, import prices are less volatile
than domestic prices and increased imports therefore bring increased stability to domestic rice markets.
Secondly, declining local prices may hurt households that sell rice, but this represents a small fraction of the total
population. Net consumers stand to benefit from lower prices. Finally, better integration improves efficiency in
production and consumption decisions, and therefore may encourage farmers to adjust to price changes more
quickly.

5.24  Despite increasing prices there has been little diversification away from rice to other staple starches
between 2003 and 2011. Maize and cassava consumption have increased slightly, particularly in the southern
and eastern regions. In the more heavily rice-producing northern regions, cassava consumption actually
marginally decreased. See the agricultural chapter for further details.

5.25 Transportation costs leads to higher prices for imported rice outside Freetown and higher prices for
local rice away from production centers. Using market price data from the Food and Commaodity Prices Data
Store compiled by the World Food Programme, the average price of rice between January 2009 and May 2013 for
local rice was higher in nearly all other sampled markets compared to the production center of Barmoi market in
Port Loko district. Only the Kabala market in Koinadugu, the Makeni market in Bombali, and the Port Loko market
in Port Loko were not significantly higher. The largest differentials were found in the remote locations in Kenema,
Kailahun, and Pujehun, as well as certain markets in Freetown, where the general cost of living was higher. Only
the Koidu market in Kono had a lower average price. For imported rice, compared to the reference market of
Dove Court in the Western region, close the port in Freetown, the highest differentials were again found in the
remote locations of Pujehun and Kailahun, and in certain markets in Freetown. Table 4 in the appendix shows
further detail.

* All three measures have the start of the new CPI series, January 2007, as the base month. The new CPl is based on average
prices recorded in six markets nationally. The poverty based index calculations are similar to those of the general CPI, but the
basket is one typical of poor households based on the 2011 SLIHS. See the following chapter on fuel prices for further detail.
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Figure 12 : Rice price increases compared to three inflation measures

Figure 13 : Imported rice prices, international prices, and exchange rate
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Figure 14: Percent of household purchasing rice by source

Source: World Bank calculations based on CPI data by SSL and MOFED

Figure 15 : Seasonal variation in rice prices
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SEASONALITY

5.26  The 2011 SLIHS demonstrates seasonal shifts in the consumption of imported rice. The percentage of
households purchasing imported rice was the highest immediately prior to the harvest, and the lowest
immediately following the harvest. More than three-quarters of households reported purchasing only imported
rice in the months of June, July, and August, compared with a low of 37.6 percent in January. Also in January,
more than half of households reported buying either only local rice or a combination of local and imported rice.
In the immediate post-harvest period of November-December, this fell to a low with only 67 percent of
households reporting that they purchased rice (figure 14).

5.27 Imported rice is not subject to substantial price variation and these effects for local rice have been
decreasing over time. Figure 15 shows the variation from the mean annual price by month for local and imported
rice based on CPI data from Freetown. Imported prices show small seasonal variation but the trend is not
significant over the time series. There are significant effects, however, for local rice, peaking just before the
harvest and reaching a low point after its completion. These trends have been decreasing over time and are not
significant for the most recent years of the series. This finding points to improving integration for domestic rice

markets.
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5.28 Due to its heavy Figure 16: Poverty Impacts of Changes in Rice Prices
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prices are sustained. In this scenario, farmers have time to make small changes to their production, perhaps
devoting more land to rice at the expense of other crops, but not to make fundamental changes in production.

> To facilitate international comparisons, the remainder of the statistics in this chapter is based on the international per
capita 1.25 USD per day poverty line instead of the adult equivalent national poverty line of Le. 1,625,568 per month. As
detailed in the first chapter, this poverty line gives lower overall poverty rates than the national poverty line. The trends,
however, are the same with either poverty measure.



The third set of results, the long term, shows the best case scenario of an extended impact of a permanent
increase in the rice price.6 In this scenario, farmers have time to clear more land and switch to more intensive
production methods, and households not engaged in agricultural production can shift into rice production.

5.29 In the short and medium terms, increased rice prices would increase national poverty levels, though in
the long term there would be overall decreases. In the short run, a ten percent increase in the price of rice
would increase the national poverty level by an estimated 0.8 percent. But if this price were to be sustained into
the medium term, farmers could respond by planting more rice to benefit from the higher prices. Overall poverty
would still be higher than in the absence of the shock, but it would only be an estimated 0.7 percent higher
compared to the 0.8 percent in the short term. In the long term, there would actually be a small decrease in
poverty, 0.4 percent, as farmers adjust production and benefit from higher prices. As the magnitude of the price
change increases, the impact also increases. Figure 16 shows the short, medium, and long term impacts of price
changes between zero and 100 percent. A 100 percent increase would be roughly equivalent to the impact of the
2008 food price crisis. The simulations show that a doubling of the rice price would increase national poverty by
ten percentage points in the short term. This impact is only slight less in the medium term, increasing poverty by
9.1 percentage points. In the long term, however, it is estimated that there would be a substantial reduction in
poverty, 16.7 percentage points, as rural areas benefited from the sustained increase in prices.

5.30 Those most
vulnerable to another food

Figurel7: Poverty Impacts of Doubling of Rice Prices
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price would increase short

term poverty levels by an estimated 16.8 percentage points for non-farmer headed households and 15.3
percentage points for farmer headed households. Though the magnitude would be smaller in the long term,
though still an increase. In contrast, farmer-headed households and rural households would experience much
smaller increases in the short term, 4.6 percentage point and 6.7 percentage points, respectively, but would show
declining poverty rates in the long term, an estimated 32.0 and 38.4 percentage points respectively. In addition,
female-headed households would experience a greater increase in poverty in the short term and smaller

® The assumptions used in the long-run scenario is extremely optimistic as it assumes (1) shifting resources nearly freely into
rice production and (2) no increase in input costs or any other prices expect wages. Under such ideal conditions, the CGE
model assumes a nearly fifteen fold increase in rice output which would translate into huge income increases for farmers.
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decreases in the long term. Short term poverty would increase by 12.0 percentage points, compared to a 9.3
percentage point increase for male-headed households, and a 9.9 percentage point decrease in the long term
compared to 19.1 percentage points for male-headed households. Finally, though youth-headed households have
higher poverty levels initially, older household heads are more impacted in the short term, a 10.6 percentage
point increase for non-youth headed households compared to 6.2 percentage points for youth-headed. In the
long term, however, both see a poverty reduction of approximately 16 percent. Figure 17 shows the 2011 poverty
levels and the short and long term effects on various groups.

5.31 Caution should be used in interpreting the long run predictions of the simulations. The long run model
assumes that farmers are able to respond to price increases by increasing production and sales. While the model
does include planting more land, the main mechanisms are through increased use of inputs, such as fertilizer and
mechanized equipment. If there are barriers in the market to improving input use or marketing crops, the actual
results will not follow those predicted by the model. In addition, the model does not take into account house
higher prices impact inflation, making all other goods in the market more expensive, including inputs.

CONCLUSIONS AND POLICY RECOMMENDATIONS

5.32  Large imbalances exist economy-wide in the rice market. Rice was the single most important agricultural
commodity in terms of both livelihoods and food security. The majority of households in Sierra Leone grew rice
and nearly all households consumed rice. Despite the importance, however, the country is heavily dependent on
imported rice. National food security, therefore, is vulnerable to price fluctuations on the world market and to
exchange rate volatility.

5.33  There is a clear need to reduce dependence on imported rice. This fact is highlighted by the government
in the National Rice Development Strategy, but trying to move too quickly to import substitution may be
problematic. A large rice tariff would encourage illegal imports over the porous borders. Also high transportation
costs due to a weak national transportation network would lead to a high burden on consumers in Freetown.
General improvements to the overall market system which reduced production and marketing costs for farmers
would increase agricultural profitability while also reducing costs for net consumers. Possible policy mechanisms
could including increasing the supply through the expansion of access to improved inputs for rice cultivations,
agricultural research into improved methods, and additional facilities, such as village grain storage, to reduce
post-harvest losses. Market access could be improved through addressing inefficiencies in connecting producers
and consumers, and improving rural infrastructure. Additionally the encouragement of dietary diversification into
alternative staple starches, including more traditional options, such as cassava and maize, and other less
traditional options, such as Irish and sweet potatoes, would reduce pressure on rice supplies. Finally, it has been
discussed recently that the government should monitor or restrict the informal rice trade with neighboring Guinea
and Liberia. While further information on trade and market dynamics would undoubtedly be useful for planning
purposes, in the short term there would likely be negative poverty impacts from restrictions as rural households
would further loss access to limited revenue sources.

5.34  Exclusively internal production, however, would leave food security vulnerable to domestic shocks.
Currently the vast majority of Sierra Leonean agriculture is based on small holder rain-fed agriculture, and is
therefore vulnerable to short term weather shocks and long term climate change. Also, the increasing iron ore
production in Sierra Leone increases the likelihood of currency appreciation. An appreciation would make
imported rice comparatively less expensive, harming rural households dependent on rice sales for rural
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livelihoods. The focus therefore should be first of self-reliance at the individual farm household level, with rice
market schemes being part of a wider integrated agricultural policy.

5.35 Systems can be put in place now to mitigate impact of potential future shocks. There are a number of
policy options available to lessen the impact of future shocks, though each has its drawbacks. First, a modest
tariff could be introduced, around ten to twenty percent, to provide the government some leverage in the event
of a temporary price spike. This would increase prices and likely have some short run impacts on poverty. Other
options include widening safety net programs, though these can be difficult to accurately target and administer,
institute a policy of strategic rice reserves, though this can be difficult to maintain, and institute temporary farm
subsidies, though these can be difficult to later remove and can drain limited national resources. Further study is
needed to determine the correct mix of policy for Sierra Leone.
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APPENDIX 1: METHODOLOGY FOR SIMULATIONS

The methodology used for the poverty simulations is based on Martin and Ivanic (2014). In their paper, they
estimate the impact of changes in basic commodity prices on the welfare of households in low income countries,
and how these changes in welfare impact poverty levels. Here, this analysis is focused specifically on rice
production and consumption, but could be applied to any other commodity for which sufficient household
information exists.

The analysis used data from the 2011 SLIHS on household’s production and sales of rice as well as their
consumption through purchases and home production. Using this information, households are classified as net
buyers or net sellers, and the net amount of their purchases/sales are calculated. The model assumes that, in the
short term, households will produce as much rice as they would in the absence of the shock as it is difficult to
increase productivity during an agricultural season. Wages also would not have time to adjust to the higher
prices. Household consumption may change slightly as households substitute to lower cost food items, but
generally households are consuming very close to the subsistence line as it is and substitution into other staple
starches is rare.

In the medium term, addition to changes in expenses or revenue resulting from commodity price changes, the
authors also consider the impact on unskilled wage labor rates as this is another key source of income for poor
households. This analysis is done using a Sierra Leone based version of the Global Trade Analysis Project [GTAP —
www.gtap.org] model. Unskilled labor is assumed to be mobile between agricultural and non-agricultural work.
As returns to farm work increase, unskilled wages must also rise to attract workers. Any increase in wages
resulting from an increase in demand for unskilled labor would therefore be shared between agricultural and non-
agricultural workers equally. The analytical framework is partial equilibrium in that is considers only the direct
impacts on household’s income through commodity price changes and unskilled labor. It does not consider the
impacts on skilled labor as those involved in skilled activities are likely already well above the poverty line and
likely to remain there in all but the most extreme shocks. The impacts of these effects are therefore considered
negligible on poor populations.

Finally, in the long term, both labor and capital are considered fully mobile, allowing households to invest more
heavily in increasing their production.

Once the impacts on production, consumption, and wages have been estimated for each household in the 2011
SLIHS data, the analysis uses the international poverty line of $1.25 per day to estimate the changes in poverty.
The measures used for comparison are the Foster-Greer-Thorbecke (1984) metrics for poverty measurement.
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APPENDIX 2 : TABLES

Table 1 : Rice Expenditure

Total Expenditure Food Expenditure Purchased Rice Home Produced Rice Food as Share of Total Share Rice of Food
mean sd mean sd mean sd mean sd mean sd mean sd

National 8,398,189 149,504 4,824,027 85,199 1,344,536 25,494 237,076 16,720 0.574 0.006 0.279 0.005
Rural 6,606,905 153,396 4,428,362 111,739 1,311,926 35,466 356,668 26,044 0.670 0.007 0.296 0.008
Freetown 13,000,000 475,972 6,004,715 171,975 1,264,549 42,809 0 0.461 0.013 0.211 0.006
Other
Urban 9,513,030 343,429 4,923,990 191,142 1,515,105 51,373 97,178 21042.4 0.518 0.012 0.308 0.010
Non-Poor 10,900,000 208,685 5,859,601 121,355 1,450,686 29,024 222,048 18253.83 0.537 0.008 0.248 0.005
Poor 5,496,972 92,600 3,632,613 59,133 1,222,411 34,421 254,365 23421.35 0.661 0.006 0.337 0.008
Quintile

1 4,573,870 116,039 2,971,393 77,395 1,034,108 47,347 195,205 24,725 0.650 0.008 0.348 0.011

2 6,332,271 155,375 3,933,843 69,447 1,365,351 45,354 207,863 25,402 0.621 0.009 0.347 0.009

3 7,446,110 132,020 4,474,980 74,969 1,437,702 38,853 220,817 21,871 0.601 0.008 0.321 0.007

4 8,696,057 162,802 5,120,245 97,972 1,437,401 37,090 238,171 33,361 0.589 0.009 0.281 0.006

5 12,500,000 323,754 6,543,901 201,158 1,374,725 40,046 292,647 28,717 0.522 0.011 0.210 0.007
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Table 2 : Net Consumers / Net Producers

Growing rice

Not growing rice

Net consumers (%) Net producers (%) Total (%) Not growing (%) Total
Urban 7.3 4.4 11.7 88.3 100
Rural 43.7 31.6 75.3 24.7 100
Poor 37.2 28.0 65.2 34.8 100
Nonpoor 22.8 14.8 37.6 62.4 100
Urban Poor 11.8 8.9 20.7 79.3 100
Urban Nonpoor 5.8 3.0 8.7 91.3 100
Rural Poor 43.9 33.1 77.0 23.0 100
Rural Nonpoor 43.5 29.2 72.7 27.3 100
Total 29.5 21.0 50.4 49.6 100
Table 3 : Share of farmers that are net consumers

Area rice farmers all farmers all
Urban nonpoor 66.0 70.5 91.9

poor 57.1 63.1 88.0

all 62.1 67.2 91.0
Rural nonpoor 59.8 62.9 70.0

poor 57.0 59.7 64.0

all 58.1 60.9 66.4
Total nonpoor 60.6 63.9 82.0

poor 57.0 60.0 69.1

all 58.4 61.5 76.0
Share of total households 50.4 55.5 100.0

Table 4 : Average market price for rice

district market local imported
Port Loko Barmoi 2,445 reference 2,541
Bo Bo 2,613 ** 2,542
Western Dove Court 2,585 * 2,629 reference
Koinadugu Kabala 2,506 2,535
Kailahun Kailahun 2,623 ** 3,955 *¥**
Kenema Kenema 2,627 K** 2,623
Kono Koidu 2,286 * 2,438
Western Krootown 2,778 *** 2,670 *
Western Lumley 2,935 k** 2,708 k**
Bombali Makeni 2,554 2,490
Port Loko Port Loko 2,469 2,440
Pujehun Pujehun 2,675 F¥* 2,709 k¥*
Western Wellington 2,653 k** 2,631
N 320 360

Source: Food and Commaodity Prices Data Store (World Food Programme)
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Table 5 : Linear probability regressions Top Producer Net Buyer

coef se coef se
Household Characteristics
Female headed household -0.018 0.021 -0.020 0.027
Age of household head -0.000 0.001 -0.001 0.001
Household is poor -0.000 0.018 -0.118%** 0.027
Household Size 0.001 0.013 0.054*** 0.013
Household Size (Squared) 0.000 0.001 -0.002*** 0.001
Distance to all season road 30-59 minutes (Reference: 0.045 0.044 -0.013 0.046
less than 30 minutes)
Distance to all season road 60+ minutes 0.083** 0.041 -0.038 0.041
Farm Characteristics
Household landholdings (acres) 0.005*** 0.002 -0.008*** 0.002
Household produced cash crops (cocoa, coffee, palm 0.023 0.034 -0.100** 0.040
kernel/oil)
Household practiced irrigation 0.022 0.041 -0.003 0.058
Household used improved farm implements (plough, 0.092 0.069 -0.078 0.095
thresher, tractor, or other tractor equipment)
Household purchased fertilizer 0.092 0.056 -0.034 0.060
District (Reference : Kambia)
Kailahun -0.085 0.071 0.174* 0.096
Kenema 0.205** 0.095 -0.082 0.095
Kono -0.068 0.059 -0.090 0.104
Bombali -0.062 0.064 0.008 0.098
Koinadugu -0.024 0.084 -0.322%** 0.092
Port Loko 0.048 0.070 0.030 0.089
Tonkilili -0.071 0.055 0.217*** 0.080
Bo -0.123* 0.063 0.211** 0.085
Bonthe -0.212%** 0.060 0.235* 0.129
Moyamba -0.079 0.055 -0.002 0.096
Pujehun -0.108 0.069 0.182** 0.093
Western other 0.207 0.205 0.134 0.183
Constant 0.084 0.070 0.510*** 0.097
Number of observations 2,978 3,257
R2 0.112 0.125

note: *** p<0.01, ** p<0.05, * p<0.1 Difference in number of observations attributable to missing production
values, likely related to harvest loses. These are assumed to be zero for the net buyer analysis.
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