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Figure B6: The real price per kilogram of the imports of complementary infant foods 
– Cereal grains, rolled or �aked of other cereal 
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There was a steep rise in the real price per kilogram for the imports of cereal grains, rolled or 
�aked of other cereal from 2004 to 2006 (see �gure 10). It then declined in 2007 and 2008. It 
then increased very sharply from GH¢0.27 to GH¢1.17 in 2009.

Figure B7: Imports of complementary infant foods – Cereal grains, worked but not 
rolled or �aked of other cereal

Net Mass(kg)                    Real Cif Values(GH¢)

2004  2005 2006 2007 2008 2009

1,400,000

1,200,000

1,000,000

800,000

600,000

400,000

200,000

0

Source: Customs Excise and Preventive Service

The �gure B7 shows that although both net mass and the Cif value sharply increased in 2004, the 
magnitude of increase was greater in the net mass than that of the value. Conversely although 
there was a decrease in both net mass and Cif value, the magnitude of decrease was greater 
in mass than that of the Cif value in 2005. From 2006 to 2008 both the net mass and Cif value 
increased again but that of net value depicted a constant increase whereas Cif value increased 
gradually. Finally in 2009 they both decreased.
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Figure B8: The real price per kilogram of the imports of complementary infant foods 
– Cereal grains, worked but not rolled or flaked of other cereal
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Figure B8 shows that there was a sharp decline in the real price per kilogram of import of cereal 
grain worked but not rolled or flaked of other cereal which fluctuated from GH¢0.27 in 2004 
to GH¢0.15 in 2009.

Figure B9: Imports of complementary infant foods – Cereal germ whole, rolled, 
flaked or ground
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Figure B9 shows for imports of cereal germ whole imports that although both net mass and 
real Cif value increased sharply from 2004 to 2005, the magnitude of increase was greater in 
the net mass than the Cif value. Conversely, although there was a decrease in both net mass 
and value, the magnitude of decrease was greater in mass than that of the Cif value in 2006. 
These mass and Cif values were fairly constant between 2006 and 2008, and then increased 
sharply again in 2009.
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Figure B10: The real price per kilogram of the imports of complementary infant 
foods – Cereal germ whole, rolled, flaked or ground
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From figure B10, it can be realized that the real price per kilogram of cereal germ whole, rolled, 
flaked or ground fell between 2004 and 2005; it then increased suddenly by about 161 per cent 
in 2006 and then fell again in 2007. The real price per kilogram increased very sharply (about 
700 per cent) between 2007 and 2008 and then fell at about the same rate in 2009; the fall of 
which could be attributed to the sharp increase in import volume within the period.

Figure B11: Imports of complementary infant foods – Prepared foods obtained by 
the swelling or roasting of cereals
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Figure B11 shows that, both the volume of imports of prepared foods obtained by the swelling or 
roasting of cereals for infants and their corresponding Cif values were quite stable from 2004 to 
2005 before rising gently in 2006. The net mass of imports then assumed an increasing trend to 
a peak in 2008 thereafter declining just a little in 2009. On the contrary, the real Cif value (figure 
16) declined from 2005 to 2007 before taking on a rising trend in 2008 and 2009. 
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Figure B12: The real price per kilogram of the imports of complementary infant 
foods – Cereal germ whole, rolled, flaked or ground
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The real price per kilogram of Cereal germ whole, rolled, flaked or ground decreased from 

 GH¢ 0.75 in 2004 to GH¢ 0.41 in 2007, and thereafter increased to GH¢ 0.55 in 2009.

Figure B13: Imports of complementary infant foods – Prepared foods obtained from 
unroasted cereal flakes
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Figure B13 shows that, both the net mass of the import of prepared foods obtained from 
unroasted cereal flakes for infants and their corresponding real Cif values declined slightly in 
2005 and rose very sharply in 2006 and then declined also very sharply in 2007. Despite this 
sharp decline, they both rose sharply again in 2008 and finally declined again in 2009. However, 
the fall in the net mass was rather very sharp then that in the real Cif value in 2009.
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Figure B14: The real price per kilogram of the imports of complementary infant 
foods – Prepared foods obtained from unroasted cereal flakes
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In figure B14, the real price per kilogram of the imports of prepared foods obtained from unroasted 
cereal flakes rose a little from 2004 to 2005 then a little steeper rise occurred in 2006. In 2007 
however, the price fell to its minimum, then started to take up the upward trend again; first, 
gently in 2008 then very sharply in 2009.

Figure B15: Imports of complementary infant foods – Prepared cereals in grain form 
(excluding maize)
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Both the net mass of imports and the real Cif Value of prepared cereals in grain form (excluding 
maize) increased very sharply from the year 2004 to 2005 (see figure 19), then began to fall very 
sharply again down to the year 2007. They were both fairly stable between 2007 and 2008 and 
the increased quite steeply again in 2009.
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Figure B16: The real price per kilogram of the imports of complementary infant 
foods – Prepared cereals in grain form (excluding maize)

Real Price(GH¢)/Kg

2004  2005 2006 2007 2008 2009

2.00

1.50

1.00

0.50

0

1.84

1.33
1.18

0.73 0.67 0.59

Source: Customs Excise and Preventive Service

From figure B16, the real price per kilogram trend for the imported prepared cereals in grain 
form (excluding maize) decreased from the year 2004 to 2009. The rate of decline was sharp 
between year 2006 and 2007, after which it decreased gently from 2007 to 2009.

Figure B17: Imports of complementary infant foods – Cereal grains, rolled or flaked 
of oats
 

2004  2005 2006 2007 2008 2009

Net Mass(kg)                    Real Cif Values(GH¢)8,000,000

6,000,000

4,000,000

2,000,000

0

Source: Customs Excise and Preventive Service

Figure B17 shows trends in volume and real value of imports of imported cereal grains, rolled 
or flaked of oats. It could be seen that the real Cif values of imported cereal grains, rolled or 
flaked of oats fell very sharply in 2005 then again through to 2007, but this time, quite gently. It 
then began to rise at a fairly constant rate from 2007 to 2009. The corresponding net masses, 
rose on the contrary in 2005 before beginning its gentle downwards journey from 2005 to 2007, 
and then began to rise a little in 2008 and remained fairly constant in 2009. 
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Figure B18: The real price per kilogram of the imports of complementary infant foods 
– Cereal grains, rolled or flaked of oats
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The real price per kilogram of cereal grains, rolled or flaked of oats as can be seen from figure 22 
decreased greatly in 2005 thereafter assuming a more stable trend from 2005 through to 2009 
with the minimum occurring in year 2007.

Figure B19: Imports of complementary infant foods – Cereal grains, worked but not 
rolled or flaked of oats
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From figure B19, net mass and the real Cif value of cereal grains, worked but not rolled or flaked 
of oats have both been fairly stable from the year 2004 to 2008. However both quantities shot 
up very sharply in 2009 with rise in the volume of imports, being more intense than that in the 
real Cif value.



Improving Child Nutrition through Quality Certification of Infant Foods:  
Scoping Study for a Randomized Trial in Ghana

36

Figure B20: The real price per kilogram of the imports of complementary infant 
foods – Cereal grains, worked but not rolled or flaked of oats
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The real price per kilogram of the cereal grains, worked but not rolled or flaked of oats however 
has been quite fluctuating throughout the period 2004-2009 (see figure 24). It fell sharply 
(approximately 50 per cent) in 2005 then rose to its original in 2006, it thereafter assumed a 
downward trending pattern till 2008 before it fell suddenly and sharply to a minimum in 2009.
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Annex C. Randomization procedure and quadrant 
locations for the availability survey
Our units of observation are quadrants, defined by the latitude and longitude of their central point, 
with a span of 0.0025 degrees of latitude and longitude so that each quadrant covers an area of 
approximately 0.1 square kilometers. Google Maps software allows convenient  printing of detailed 
street map for each quadrant, using the following format for the URL to each map:

http://maps.google.com/maps?&ll=5.558740,-0.253961&spn=0.0025,0.0025&pw=2

Note that the central point’s latitude and longitude are specified in decimals, followed by the length 
of each span. The code “pw=2” indicates that the resulting output is to be printed as a street map. 
Omitting that code generates a satellite view of the quadrant.

To create our sample of grid cells, we begin by defining a rectangle that constitutes “Accra”, which 
runs somewhat arbitrarily from the following corner cells:

SW corner 
(lower left)

5.527144 -0.261792 Dansoman 
High St. & 
Samanea 
Rd.

http://maps.google.com/maps?& 
ll=5.527144,- 
0.261792&spn=0.0025,0.0025&pw=2

NW corner 
(upper left)

5.677144 -0.261792 Above 
Westland 
Blvd.

http://maps.google.com/maps?& 
ll=5.677144,- 
0.261792&spn=0.0025,0.0025&pw=2

NE corner 
(upper right)

5.677144 -0.151792 Outside 
Boudary 
Rd.

http://maps.google.com/maps?& 
ll=5.677144,- 
0.151792&spn=0.0025,0.0025&pw=2

SE corner 
(lower right)

5.527144 -0.151792 In water 
off 
Labadie

http://maps.google.com/maps?& 
ll=5.527144,- 
0.151792&spn=0.0025,0.0025&pw=2

To sample randomly within the rectangle defined by the furthest corners, we created an Excel 
spreadsheet in which to randomly generate central points in this region using the formula: 

  latitude = “=5.527144+0.15*(RAND())”, to draw from a uniform distribution between 5.527144 
and 5.677144

  longitude = “=-1*(0.151792+0.11*(RAND()))”, to draw from a uniform distribution between 
-0.151792 and -0.261792

The result was a sequence of grid maps, ordered randomly. Our goal was to keep drawing from 
this sequence until we obtained a sample size of over 200 shops. The actual list of randomly-
generated maps follows below. Using the satellite versions of each map obtained by removing the 
“&pw2” at the end of the URL, we identified those quadrants that had no commercial activity at 
all, for the reason indicated on the table, so we skipped those sites in the sequential numbering 
of maps used for the actual survey. During the fieldwork we reached our target of more than 200 
shops after surveying the 16th quadrant, so maps #17 and above were not visited.
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Table C1. Random sequence of 0.1 square kilometer quadrants used for  
availability survey 

Draw Latitude Longitude Map # (or 
reason for 
omission)

URL of map

0 5.55955781 -0.2514287 used as 
example 
only 

http://maps.google.com/maps?&ll= 
5.559558,-0.251429&spn=0.0025, 
0.0025&pw=2

1 5.5287303 -0.1659632 water http://maps.google.com/maps?&ll= 
5.528730,-0.165963&spn=0.0025, 
0.0025&pw=2

2 5.5587400 -0.2539612 1 http://maps.google.com/maps?&ll= 
5.558740,-0.253961&spn=0.0025, 
0.0025&pw=2

3 5.6354111 -0.2595801 residential 
only

http://maps.google.com/maps?&ll= 
5.635411,-0.259580&spn=0.0025, 
0.0025&pw=2

4 5.5854626 -0.2004181 2 http://maps.google.com/maps?&ll= 
5.585463,-0.200418&spn=0.0025, 
0.0025&pw=2

5 5.5840288 -0.1823189 3 http://maps.google.com/maps?&ll= 
5.584029,-0.182319&spn=0.0025, 
0.0025&pw=2

6 5.6572276 -0.1950452 empty http://maps.google.com/maps?&ll= 
5.657228,-0.195045&spn=0.0025, 
0.0025&pw=2

7 5.6495892 -0.2082775 4 http://maps.google.com/maps?&ll= 
5.649589,-0.208278&spn=0.0025, 
0.0025&pw=2

8 5.5391548 -0.2203554 water http://maps.google.com/maps?&ll= 
5.539155,-0.220355&spn=0.0025, 
0.0025&pw=2

9 5.5688408 -0.2371970 5 http://maps.google.com/maps?&ll= 
5.568841,-0.237197&spn=0.0025, 
0.0025&pw=2

10 5.5615783 -0.2143171 6 http://maps.google.com/maps?&ll= 
5.561578,-0.214317&spn=0.0025, 
0.0025&pw=2

11 5.6158654 -0.1798072 7 http://maps.google.com/maps?&ll= 
5.615865,-0.179807&spn=0.0025, 
0.0025&pw=2

12 5.5543698 -0.2591154 8 http://maps.google.com/maps?&ll= 
5.554370,-0.259115&spn=0.0025, 
0.0025&pw=2

13 5.5695762 -0.1844612 9 http://maps.google.com/maps?&ll= 
5.569576,-0.184461&spn=0.0025, 
0.0025&pw=2

14 5.6716589 -0.2504241 empty http://maps.google.com/maps?&ll= 
5.671659,-0.250424&spn=0.0025, 
0.0025&pw=2
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Draw Latitude Longitude Map # (or 
reason for 
omission)

URL of map

15 5.5999305 -0.1769986 10 http://maps.google.com/maps?&ll= 
5.599930,-0.176999&spn=0.0025, 
0.0025&pw=2

16 5.6518493 -0.1526933 11 http://maps.google.com/maps?&ll= 
5.651849,-0.152693&spn=0.0025, 
0.0025&pw=2

17 5.6674361 -0.2289158 12 http://maps.google.com/maps?&ll= 
5.667436,-0.228916&spn=0.0025, 
0.0025&pw=2

18 5.6053329 -0.1579475 empty http://maps.google.com/maps?&ll= 
5.605333,-0.157947&spn=0.0025, 
0.0025&pw=2

19 5.5545400 -0.1545991 water http://maps.google.com/maps?&ll= 
5.554540,-0.154599&spn=0.0025, 
0.0025&pw=2

20 5.5965152 -0.1921682 13 http://maps.google.com/maps?&ll= 
5.596515,-0.192168&spn=0.0025, 
0.0025&pw=2

21 5.6602194 -0.2297549 empty http://maps.google.com/maps?&ll= 
5.660219,-0.229755&spn=0.0025, 
0.0025&pw=2

22 5.6216184 -0.2035431 forest http://maps.google.com/maps?&ll= 
5.621618,-0.203543&spn=0.0025, 
0.0025&pw=2

23 5.6624486 -0.1528400 14 http://maps.google.com/maps?&ll= 
5.662449,-0.152840&spn=0.0025, 
0.0025&pw=2

24 5.6344450 -0.1704095 15 http://maps.google.com/maps?&ll= 
5.634445,-0.170409&spn=0.0025, 
0.0025&pw=2

25 5.6281116 -0.1593119 Motorway 
only

http://maps.google.com/maps?&ll= 
5.628112,-0.159312&spn=0.0025, 
0.0025&pw=2

26 5.5645853 -0.2442133 16 http://maps.google.com/maps?&ll= 
5.564585,-0.244213&spn=0.0025, 
0.0025&pw=2

27 5.6442957 -0.1523950 17 http://maps.google.com/maps?&ll= 
5.644296,-0.152395&spn=0.0025, 
0.0025&pw=2

28 5.6083252 -0.2147788 18 http://maps.google.com/maps?&ll= 
5.608325,-0.214779&spn=0.0025, 
0.0025&pw=2

29 5.5592977 -0.2399420 19 http://maps.google.com/maps?&ll= 
5.559298,-0.239942&spn=0.0025, 
0.0025&pw=2

30 5.6457851 -0.2200813 residential 
only

http://maps.google.com/maps?&ll= 
5.645785,-0.220081&spn=0.0025, 
0.0025&pw=2
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