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Abstract

The objective of this study was to examine theentrtrend in price of staples and the possibleceffa income.
Price volatility is explained by changes in thenttatself, and to a lesser extent by variation atbits mean
(historical volatility approach), which is based @pserved past prices. This measure was adoptgauige the
variation in commodity price around the mean. Témutts show that although prices increased steaddy the
years, volatility was relatively minimal between020and 2006 as compared to the period after. Urililee
cereals, more than 50% of vegetables traded oménkets are imported from neighbouring countridse price
range for vegetables was thus much wider than Iser8apply shortfalls and transportation cost weted as
the two most significant factors contributing tsimig prices on the markets. The findings confirreotietical
evidence that unexpected increase in prices etm@urchasing power of consumers, especially ttoe pho
spend much of their incomes on food. A consumegivaty the current minimum wage and spending e¥émgt
on the respective commodities within one month $oftstantially in terms of volumes purchased betvg806
and 2013. For instance, the quantity of tomatoesraaize purchased declined by 74% and 65% respéctiv
between 2006 and 2007. The trend suggests thantrotted volatility in prices has serious effects imcome
and for that matter food security. Stakeholdersdneetarget production increase and improved distion
systems as means to reduce price volatility, wiidhprotect poor consumers against the challengeoping
with wide price variations.
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1. Introduction

Growing at a rate (average) of 4.5% over the lstdecades, Ghana’s economy was dominated by #grieu
which contributes 34% to GDP and employs 55% of lddeour force (World Bank, 2008). In 2011, oil
production further boosted growth in the economyt404% per annum, which has since declined to aé%ut
These achievements notwithstanding, low produstiaitd poorly functioning markets for agriculturabguce
appear to promote poverty conditions. Between 20a62008 world market price (average) of rice, whearn
and soybean increased astronomically, thereby taffecdeveloping countries the worst (FAO, 2005).
Elsewhere, maize and rice recorded 20-30% priaease during the last quarter of 2007 and beginofrk08
(Wodon et al., 2008). These increases were vagioattibuted to demand-driven forces, domestic supp
shocks, population expansion as well as under fAgnth agriculture (Cooke & Robles, 2009; OECD, 2008
Graziano et al.,, 2012). In Ghana, increase in fpddes was attributed to low production, causedblag
weather, poor storage and transport systems, dsisvpblicy failure (Ganidekam, 2013).

The demand for Ghana’s most important food itemaigkl and rice) is projected to grow at a compoute of
2.6% and 11.8% respectively between 2010 and 28@®&ever, the country is not self-sufficient in puation,
registering shortfalls of 12% and 69% in domedtipies for the two commodities respectively (MiD2Q10).
Whereas overall demand is expected to increaseI® per annum between 2007 and 2050, some countries
may have difficulty increasing consumption due t¢wvlincomes and rising food prices (Alexandratos &
Bruinsma, 2012). The Organization for Economic @eration and Development (OECD) projects that world
market price for rice and maize will increase fagte real terms) by 36-48% from 2015/16 to 2019/R€ice
volatility affects both producers and consumersabse it influences household decisions, which affecnand
and supply on the markets (Gosh, 2010). For pradudeincreases uncertainty, making it difficuit lake
sound production decisions (IFPRI 2012). For thesomer, sudden and unexpected price increase ettoeles
purchasing power, leading to food rationing, insezh malnutrition and indebtedness, which affectegan
wellbeing (IFAD, 2012; ISSER, 2008; ODI, 2005). Taeerage daily caloric food intake per person msle
developed and developing countries were estimat2dla0 kcal and 2,640 kcal, respectively in 2040ile that

of developed countries was 3,430 kcal. This difiesg according to the FAO (2012) manifests in thenf of
increased number of undernourished people (92%miih 2010) in developing countries and rising sitein
developed countries (1.5 billion people by 2008)&R\ 2012; WHO, 2011). The situation was described a
worrying because over consumption by the rich and underisionent of the poor have significant health,
economic and environmental implications. In 2008 2610, about 26% and 24% of incomes among thenurba
poor in Ghana was spent on food respectively (WAER0). Other studies in Ashanti region also re:ahat
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food constitutes up to 74.6% of urban householdybu@rimpong, 2013). In view of the serous effexftprice
increase on real income and consumption in subf8akfsfrica, this study examines the trend in poéestaple
food in the Ashanti region, the forces driving thdsends and their likely economic effects. An eisation of
the factors will help to fashion out possible inemtions that could reduce price variability in @rdo minimize
the impact on market participants and help therasadp such changes.

2. Methodology

Volatility refers to variation of commodity priceydes around the mean value. The two kinds idetifin
literature are historical (realized) and impliditt(re) volatility (European Commission, 2009; Mutivs, 2010).
Historical volatility is based on observed pastcesi and specifically expresses how unstable prica®.
Implicit volatility on the other hand relates toethexpectation of commodity markets regarding how
unpredictable prices will be in the future. Litena suggests that most of the variation in prieeslee attributed
to changes in the trend itself rather than thatiadahe mean (Dehn et al., 2005). In this paperargdnterested
in assessing the realized volatility based on oleskmarket prices. Historical analyses of the rethpe
commodity price movements since 2002 was carri¢disimg market prices of four cereals and threetadges.
Measurements focused on the Standard Deviation é0)Coefficient of Variation (CV) of the pricesotB
primary and secondary data were used for the stBdgary data was sourced from traders in the wbpe
commodity markets in the regional capital using isstnuctured questionnaires. Secondary data wdsatet
from the Ashanti regional directorate of Ministry Bood and Agriculture (MOFA). The time series data
covering a period of 12 years was split into twaigus (2002-2007) and (2008-2013) to allow for camigon of
the nominal price movements. The study adopted lt-stage sampling technique, involving a combioatdf
purposive and systematic sampling methods to s#iecinarkets (five) and respondents respectiveie data
was analysed using descriptive statistical tooé)d and correlation analysis in SPSS and Micrdsxdel. Price
volatility in the respective commodity markets wasasured using the CV, defined as the ratio ofStbeof
price over a specified time interval to the meanepover the same period.

[T (P = P)?
V= Standard deviation _ 11#

mean P
Mean test on volatility was also carried out to mea the difference between two periods (2002-20@72008-

2013) to determine if mean volatility in the latt@ryears is statistically different from that inetipreceding
period. The test is under the null hypothesis tHét:vol;= vol,wherevol,andvol, are the means of the volatility
measurement for each period 1 and 2. The staiistepresented as

vol; — vol,

sty s2

ng N
Where §’ is the standard deviation for the respective mgiridhe calculated t-statistic is compared to desiti
‘t with (n; + n, — 2) degrees of freedom.

3. Resultsand discussion

3.1 Maize

Figure 1 shows the overall price change and quarderage price for maize from 2002-7 and 2008Pr&es
were relatively stable between 2002 and 2007, asaé sharply in 2008 and remained volatile theré€bé
quarterly average price increased between 2008288 (irregularly), declining on certain occasioRsices
increased sharply from GH¢3.3 in 2007 to GH¢28.2008, representing 755% in just 12 months.

Table 1. (right) is the summary statistics of psiper 100kg bag of maize.

Year N Range Min. Max. Mean Standard  Coef. of

(Months) Deviation variation
Av(2002-06) 12 0.99 1.82 2.8 2.27 0.33 14.5%
2007 12 6.88 2.47 9.3 6.50 1.20 18.4%
2008 12 49.93 28.22 78.1 48.78 14.13 29.0%
2009 12 29.20 46.01 75.2 59.97 9.50 15.8%
2010 12 16.28 43.32 59.6 52.10 5.48 10.5%
2011 12 53.23 54.30 107.5 75.41 16.71 22.2%
2012 12 56.62 72.36 128.¢ 100.53 21.51 21.4%
2013 8 5.75 73.65 79.4 76.96 2.10 2.7%

Source: Field data (MOFA), 2013
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Figure. 1. (left) shows the overall trend in pr&euarterly averages for maize for 2002-07 and 2088
The maize market in Ashanti region followed thenttehat characterised world commodity markets adoun
2007/2008. For instance, the average price rangeeirirst five years (2002-2006) was just undert¢GH per
bag (table 1). This increased to about GH¢6.9 i728nd GH¢49.9 in the 2008 crop year. The marketvel
similar behaviour in 2011 and 2012. The highesiaxélity in price was recorded in 2008, 2011 and2With a
standard deviation of GH¢14.13, GH¢16.7 and GH¢2h8 coefficient of variation of 29.0%, 22.2% and
21.4%respectively. The mean price over the peragdver trended upwards.

3.2 Millet

Figure 2 shows the price movement and quarterlyaaee price for millet over the same period. Thecepri
followed a similar trend as maize. It however irsed steadily between 2008 and 2013, after ridiagosy by
1,363% between 2007 and 2008. The price rangedgekbetween 2002 and 2006 was GH¢0.93 per bagawith
standard deviation of 9.9% (table 2). The variapili prices over the 13 years period was singigt @ixcept for
2012 when the highest variability was recorded. $t@dard deviation was GH¢20.4 with a coefficieht

variation of 16.4%. Like maize, average price difehirended upwards over the entire period.

Table 2. (right) shows the summary statistics of prices§8kg bag of millet.

Year N (Months) Range  Min. Max. Mean  Standard Déwe Coeff. Of variation
Av(2002-06) 12 0.93 2.37 3. 287 0.27 9.9%
2007 12 1.85 3.15 50 3.62 0.54 14.9%
2008 12 21.01 48.05 69.0 60.75 8.03 13.2%
2009 12 16.08 63.12 79.2 71.28 4.64 6.5%
2010 12 21.10 69.71 90.8 79.29 7.18 9.1%
2011 12 30.09 77.83 107.¢ 85.46 8.50 9.9%
2012 12 64.37 100.00 164.2 124.80 20.42 16.4%
2013 8 14.75 139.25 154.C 145.59 5.00 3.4%
Source: Field data (MOFA), 2013
Millet
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Figure 2. (left) shows the overall trend in pricay&arterly averages for millet for 2002-07 and 2038$.
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3.3 Sorghum

Prices were relatively stable between 2002 and @@ure 3). Price increased sharply from GH¢3.thm last
quarter of 2007 to GH¢41.0 in the first quarter2®08. This represents 1,242% increase, which oblyou
affects (negatively) the purchasing power of corstsmwho are very unlikely to get a corresponding
compensation by way of income. Table 3 shows thatprariability for sorghum was generally low coaned

to the other cereals. The year 2008 posted theekigbariability in the price, with a standard d¢ieia of
GH¢11.1 and a coefficient of variation of 13.2%g thecond highest estimated between 2008 and 2013. T
mean price of sorghum also trended upwards from Z#per bag between 2002 and 2006 to GH¢129 in the
third quarter of 2013.

Year N (Months) Range Min. Max. Mean Standard Désia Coef. Of variation
Av(2002-06) 12 1.06 2262 332 280 0.36 12.0%
2007 12 1.62 2.88 45 3.64 0.50 13.0%
2008 12 28,58 41.35 69.9 59.36 11.06 13.2%
2009 12 18.99 5881 77.8 70.47 5.61 6.5%
2010 12 16.31 65.08 81.3 75.47 4.44 9.1%
2011 12 30.59 80.81 111.4 89.03 8.75 9.9%
2012 12 21.43 97.00 118.4 108.84 6.69 16.4%
2013 8 23.17 119.33 142.t 129.46 6.68 3.4%
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Figure 3. (left) shows the overall trend in priceg&arterly averages for sorghum for 2002-07 anB2[®). Table 3. (right)
shows the summary statistics of prices per 93kgabagrghum.
Source: Field data (MOFA), 2013

3.4 Rice

There was relative stability in the price of ricetlween 2002 and 2007. It however increased by a®#t
between 2007 and 2008, having increased sharpBOG%6 in the preceding quarter of the same yearleT4b
shows that 2007 posted the highest variabilityriogowith a SD of GH¢27.6 and a CV of 97%. Theduling
year (2008) saw a decline in variability, althoufle second highest over the period, with an SD @wdof
GH¢13.7 and 16.8% respectively. Again, the oveyalirly average price per bag increased steadiltoupe
third quarter of 2013. The GH¢40.50 price rang2008 suggests that the local rice market was dfsotad by
the global price trend. It declined in two conse@utyears following 2008 before increasing agair@il.
Generally, the observed trend in price movementHercereals corroborated findings from cereal etarin the
Northern region of Ghana (Fearon, 2013).
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Figure 4 (left) shows the overall trend in pricegfarterly averages for locally produced rice fof2@7 and 2008-13).

Table 4 (right) also shows the summary statistiqwices per 93kg bag of rice.
Source: Field data (MOFA), 2013
3.5 Vegetables

Figure 5 shows the yearly price trends for thregeta&bles (tomato, onions and dried pepper). Twondis
trends can be established based on the periode®et000-2006 and 2007-2013. As in the case ofixithe
trend after 2006 shows that prices rose signiflgaaibove what pertained in the preceding 7 yearso®and
dried pepper traded along similar price paths @il2 when they showed some divergence while toesagold
at a much lower price after 2008. Overall, averpgees before 2007 were below GH¢5.00 (appendike T
price of onions increased by 564% in 2007 whila tifadried pepper (16kg bag) and tomatoes (52kgteje

increased by 253% and 54% respectively. Betweer8 20@ 2013, variability in the prices of tomato was

relatively high. The standard deviation in all yeamas double digit except 2006 that recorded desitigit. The
price range for 2013 was GH¢182.1 which postedhilyaest standard deviation of 58.43 with coeffitieh
variation being 41%.
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Figure 5: Annual trends in vegetable prices in AghRegion (2000-2013)
An independent sample test comparing volatilityweetn the two periods showed that there was nofiignt
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difference for maize, sorghum, tomatoes, and peftsrle 5). The difference was however statistycall
significant for onions, millet and rice with negatisigns meaning that the average volatility irergédimes is
significantly higher than that observed in the péirbefore 2008.

Table 5: Test of equality in volatility (p-valuesbrackets)

Coefficient of variation (CV)

Cereals Vegetables
Maize 0.59 Tomato -0.16
(0.57) (0.87)
Millet -2.55** Onion -6.79 ***
(0.04) (0.00)
Sorghum -0.86 Pepper -0.65
(0.41) (0.53)
Rice (local) -2.73* - -
(0.03)

*, ** ek Significant at 10%,5% and 1% significarclevel respectively.
Source Author’s computation

Generally, price changes in any economy are at&ibto inflation. The study therefore sought toreixe any
possible relationship between changes in the ageyagr-to-year price and the regional inflation rotle
period. The Ashanti regional consumer price indeRIj (year-to-year) generally declined in the secbalf of
the period under consideration (Figure 6).

[any
0o

% Year-to-Year CPI change)
0]

2 © 2007 2008 2009 2010 2011 2012 2013

Year

Figure 6: Year-to-year change in the CPI in theakshregion
Source: Ghana Statistical Service, CPI (Regiondiafs)

The correlation coefficient between the averaga-yegear price and inflation was determined aswshn
table 6. Although the results for maize and onicrevnegative, they were statistically not significat all
levels. The other staples showed very little orralationship at all. This suggests that there isstadistical
relationship between the two variables. It is almportant to note that the negative coefficienysoréed could
be a result of faulty reporting by the respons#dencies or that, extremely low index for other oadities in
the basket negates the influence of the pricebeset staples. It is therefore reasonable to astréebserved
trend in prices to other factors including supphg alemand conditions as well as distribution factver the

period.

Table 6: Correlation coefficients for the selecséaples

Staple Maize  Millet Sorghum Rice  Onion Pepper Tomato
Correlation Coefficient -0.15 -0.02 -0.01 0.00 .19 0.00 0.06

Source: Authors’ computation

3.6 Income implications

The daily minimum wage in Ghana as announced inl 2044 by the National Tripartite Committee (NT@as
GH¢6.00. This represents an increase of 14.5% threeprevious figure of ¢5.24. Figure 11 shows hogoimes
are affected by theealised prices volatility. A consumer receiving the minimuwage (GH¢6/day or
GH¢180/month) and spending the whole amount onrélpective commodities at a time could, betweer6200
and 2013 purchase the quantities shown in thedigbelow.
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Effects of price increase on quantity purchasedéveals (figure 11: left) and vegetables (figu2eright) per month

The results show a steep drop in the quantity @seth (for all the commodities) over the period. iRstance,
the quantity of tomatoes purchased declines by Bdéfeen 2006 and 2007. The quantity of maize aldaaged
by 65% within the same period and further by 8792008. These trends suggest that uncontrollediliglan
prices has serious effects on consumer purchaswgmin the region and for that matter food segurit

3.7 Source of supply

The study revealed two main sources of supplyHertivo commodity categories. All the cereals onrtfzekets
except millet, are obtained from internal sourc&isout 58% of maize supply comes from the Brong Ahaf
region. Proximity of the supply source of maizethe target market (121-190km) appears to exele kit no
effect on its price, suggesting that other impdrfantors may working. Between 2009 and 2013, dioution of
transport cost to national inflation increased tstestly from 0.71% to 26.4% (GSS, 2014). Accordinghe
traders all the rice (local) on the market, areaot#d from three main areas including Bawku andigfigure

9). Figure 7 shows that 17% of millet supplies cerfrem Burkina Faso while the remaining 83% comesf
Bawku, Tumu and Tamale (361-636km). The long ditansuggest higher cost, especially with the recent
increases in fuel prices.

i Millet Millet Maize
e M
17% / 60 -
N g
\ > 40
6o
i)
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&
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Figure 7 (left) shows the source of millet suppligure 8 (right) shows the source of maize supply
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Figure 9 (left) shows the current source of ricepy Figure 10 (right) shows the sources of velgletaupply

A significant share of the vegetables are imporkédure 10 shows that over 41% of pepper, 16% ofltoes
and 100% of onion are imported from Burkina Fassbliger. This explains the observed wide price eafay
vegetables in the region. Tomatoes is maily sugpfirem Agogo, Derma, Kumawu (Ashanti region) and
Akumadan and Tuobodom (Brong-Ahafo region). Dorraad Seikwa in the Brong-Ahafo region are the two
main sources of pepper supply. From the traderspsetive, supply shortfall was the most imporfaotor that
influences price as ranked by 45.8% of responddihis. was followed by high transportation costsdw@R% of
respondents alluding to that.

5. Conclusion

Although prices were relatively stable between 2888 2006, the market registered high variabilitgra2008
with generally rising mean trends. While most oé tbereals are produced locally, more than 50% ef th
vegetable are imported from neighbouring countiié® price range for vegetable was thus much wvifumn the
cereals. This indicates the highly seasonal natfivegetable production coupled with the lack adgar storage
facilities, which creates shortage and glut sitr&idepending on the season. Absence of statistiigdionship
between commodity price and regional inflationamnt suggests that the observed trend in price theer
period can reasonably be attributed to other fadtwluding supply and demand as well as distritsufactors.
The fact that prices continue to rise reinforcesphbint that either production consistently fatt®i$ of demand
(creating excess demand) or the distribution sysseimefficient, making transportation a substdniart of the
price build up. Supply shortfall and transportatamst are the most significant factors contributiodnigh food
price. Because poor people spend much of theimiiesoon food (50—70 percent), they bear a disprigpate
burden in the process of adjusting to price inasaStakeholders need to intensify efforts to imseeproduction
and improve the distribution systems to facilitaistribution from production areas to the major keting
centers in order to reduce volatility on the maskethich will save poor consumers the recurrenbigms of
having to cope with such disparities.
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Appendix
Onion
Summary statistics of yearly price/bag (73kg) ofon{2002-13)

Year N Range Min. Max. Mean Standard Coefficient of

(Months) Deviation variation

Av(2002-06) 12 5.38 2.772 8.15 4.84 1.8 37.2%
2007 12 142,22  35.05 177.2 71.89 44.78 106.4%
2008 12 121.72 64.87 186.t 126.10 46.15 36.6%
2009 12 123.57 88.22 211.7 147.05 39.02 26.5%
2010 12 194.66 98.15 292.¢ 148.87 53.73 36.1%
2011 12 21288 79.51 292.: 157.76 86.87 55.1%
2012 12 161.57 137.10 298.t 210.92 63.19 30.0%
2013 8 78.88 3.50 823 31.24 33.26 106.5%

Source: Field data (MOFA), 2013

Pepper
Summary statistics of yearly price/bag (16kgyloéd pepper (2002-13)
Year N (Months) Range  Min. Max. Mean StandardCoefficient of
Deviation variation
Av(2002-06) 12 5.38 2.772 8.15 4.84 1.80 37.2%
2007 12 78.88 3.50 82.3¢ 31.24 33.26 106.4%
2008 12 14222 35.05 177.z 71.89 44.78 62.3%
2009 12 121.72 64.87 186.t 126.10 46.15 36.6%
2010 12 123,57 88.22 211.7 147.05 39.02 26.5%
2011 12 194.66 98.15 292.t 148.87 53.73 36.1%
2012 12 212.88 79.51 292.%t 157.76 86.87 55.1%
2013 8 161.57 137.10 298.¢ 210.93 63.19 30.0%
Source: Field data (MOFA), 2013
Tomatoes
Summary statistics of yearly price/crate (52kg)amhatoes (2002-13)
Year N Range Min. Max. Mean Standard Coefficient of
(Months) Deviation variation
Av(2002-06) 12 4.498 1.308 58 284 15 52.8%
2007 12 2536 2.01 273 11.09 9.31 83.9%
2008 12 26.51 17.75 442 31.46 6.86 21.8%
2009 12 65.56 25.73 91.2 58.03 20.68 35.6%
2010 12 117.61 41.21 158.& 79.59 40.62 51.0%
2011 12 55.07 44.39 99.4 74.54 21.49 28.8%
2012 12 106.36 49.49 155.& 98.18 32.05 32.6%
2013 8 182.10 65.03 247.1 141.73 58.42 41.2%

Source: Field data (MOFA), 2013
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