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ABSTRACT
Tom Brown (roasted-maize porridge) is one of the traditional weaning foods in Ghana.
As an effort by the Ministry of Health to enhance the nutrient content of this lownutrient-density weaning food, a product called weanimix, which is Tom Brown
fortified with legumes (cowpeas or soybeans and groundnuts), was introduced more
than two decades ago. Cowpeas are an indigenous African legume, popularly used by
Ghanaians for various traditional dishes. While soybeans are not traditionally used,
they can easily be incorporated into local diets. Commercial weanimix-type products
in ready-to-cook flour form are currently available mainly at supermarkets, which
target higher-income consumers. This paper examined: (1) the competitiveness
between cowpeas and soybeans as an ingredient in weanimix; and (2) constraints to
making weanimix more widely available to lower-income families. Local food
processors, weaning mothers, commercial custom millers, and retailers were
interviewed for both qualitative and quantitative data. Secondary price data were
collected from different sources including the Ministry of Food and Agriculture.
Descriptive analysis was carried out to address non-price factors of the issues, and
enterprise budgeting and sensitivity analyses were conducted to address price factors.
The study found that the higher price of cowpeas, compared to soybeans, is a minor
factor in local processors’ choice between cowpeas and soybeans. Rather, the current
overwhelmingly popular use of soybeans in the weanimix-type products among the
respondents was attributed to non-price factors such as the perception that soybeans
are more nutritious. A main reason for the lack of availability of weanimix for mothers
from lower-income families appeared to be low awareness of the product among
consumers. The results of sensitivity analysis showed that typical differences in prices
currently observed between weanimix-type products and Tom Brown seems to be
larger than the difference in the cost of production between these products. It was also
shown that the level of processing and retail margins greatly affect the retail prices of
weanimix. Weanimix could be made more available to lower-income consumers if
local companies expanded their outlet for the product from supermarkets to small
shops or if grain and flour-type product vendors in the local markets (who currently
prepare and sell Tom Brown) produced and sold weanimix. However, actions would
need to be taken to help assure consumers of the quality of the product sold through
market vendors.
Key words: weaning food, cowpeas, soybeans, Ghana
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INTRODUCTION
In West Africa, cereals are the main ingredients in most of the traditional weaning
foods. However, since the nutrient density of these weaning foods is low, it is almost
impossible for small children to meet their needs for calories and protein from the
amount that they can ingest. Sources of good quality protein such as meat are
expensive for low-income families [1,2]. Many studies have examined how to
improve the nutritional quality of traditional weaning foods using affordable staples
such as legumes [1, 3-11]. In Ghana, one of the traditional weaning foods is a roastedmaize-based porridge popularly called Tom Brown. Like many other cereal-based
weaning foods used in the region, Tom Brown is relatively low in protein. To enhance
its nutrient content, in 1987 the Ministry of Health and the United Nations Children’s
Fund introduced a product called weanimix, which is a fortified Tom Brown composed
of 75%-80% maize, 10%-15% cowpeas or soybeans, and 10% groundnuts [9]. Lartey
et al. [9] showed that in their study in the Brong Ahafo region, children who were
given weanimix demonstrated better growth compared to those who were not given.
Colecraft et al. [12] also reported that in nutrition rehabilitation centers in Accra,
weanimix was among the food items used in their supplementary feeding program for
improving the health situation of malnourished children. Thus, weanimix does appear
to have significant nutritional advantages for young children over Tom Brown.
Cowpea (Vigna unguiculata L. Walp.) is a drought-tolerant indigenous African
legume, which is used in various traditional dishes [13-15]. On the other hand, while
soybean (Glycine max L. Merrill) is not an indigenous legume in Ghana, its use in
weaning foods has been promoted by the Ministry of Health [16,17]. Compared to
soybeans, cowpeas are lower in protein (23% vs. 34%) and fat content (1% vs. 18%),
but higher in carbohydrates (61% vs. 34%) [18]. Despite cowpeas’ lower protein and
fat content, the standard weanimix recipe uses the same percentage of cowpeas or
soybeans (10%-15% in terms of the weight in inputs) as a fortifier. Possibly the
Ministry of Health developed a single recipe so relatively uneducated mothers could
easily prepare weanimix, using either cowpeas or soybeans. While both cowpeaweanimix (Tom Brown fortified with cowpeas and groundnuts [Arachis hypogaea L.])
and soybean-weanimix (Tom Brown fortified with soybeans and groundnuts) meet the
minimum nutrient composition for a weaning food, if a recipe was set to just meet the
minimum nutrient composition, more cowpeas (compared to soybeans) would need to
be used.
Although cowpeas are popularly consumed at home, various constraints to use them
as an ingredient in processed products have been identified [19, 20]. Such constraints
include fluctuations in price and quality, lack of stable availability, and possibly poor
functionality of processed products. Moreover, cowpeas are generally more expensive
than soybeans. Nonetheless, researchers working on cowpea development are
interested in promoting their use in processed products. They believe that the
popularity of cowpeas in West Africans’ daily diet indicates a high potential for their
use in processed products and that increased consumption and utilization of cowpeas,
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which are important as a both food and cash crop in the region, would improve the
food security of a large share of the population—from farmers to consumers.
Since weanimix’s introduction two decades ago, home preparation of this weaning
food has not been widely adopted possibly due to its higher cost and longer time
required to prepare it, compared to Tom Brown. Plahar et al. pointed out the
inconvenience and possible cost ineffectiveness of processing such a weaning food at
the household level, and suggested small-scale enterprise development as a possible
solution [11]. In Accra, the major sellers of commercial Tom Brown (in a ready-tocook dry flour form) are grain and flour-type product vendors in the local market
(referred to in this paper as “G/F vendors”), who use a commercial custom miller to
grind the grain and prepare Tom Brown themselves. However, these vendors rarely
prepare and sell weanimix. Currently, a limited quantity of commercial weanimix-type
products is mostly produced by small- to medium-scale local food processing
companies (referred to in this paper as “local companies”) that usually produce
different types of flour products. However, these weanimix-type products are mainly
sold at supermarkets, which target higher-income consumers. Therefore, these
products are not readily purchased by mothers from lower-income families whose
children would most benefit from them. (In this paper, the term “weanimix-type
product” is used to include products similar to weanimix but made with ingredients or
composition of ingredients different from the standard weanimix recipe.)
This paper presents the results of a study carried out in Accra, Ghana, in 2007 in order
to: (1) examine the competitiveness between cowpeas and soybeans as an ingredient
in weanimix; and (2) analyze constraints to make weanimix widely available to lowerincome consumers. Both non-price and price factors are considered.
METHODS
Field work was conducted in the Greater Accra Region during February and March
2007. Using structured questionnaires, interviews were conducted with ten local
companies, 30 weaning mothers, 15 custom millers, and 18 retailers (seven G/F
vendors, seven small shops, and four supermarkets). Both qualitative and quantitative
data were collected. To ensure that enough information could be collected from each
respondent, a purposive (non-probability) sampling method [21], rather than random
sampling method, was used; that is, screening was done before beginning interviews
and potential respondents who did not meet the criteria were excluded (for example,
only local companies producing either Tom Brown or weanimix-type product were
interviewed). To interview weaning mothers, a hospital and three clinics were visited
on their “weighing day,” when mothers could have their small children weighed.
For different grain crops, a representative price in February 2007 and the lowest and
highest prices during the year were estimated using data collected from: (1) the
Ghanaian Ministry of Food and Agriculture; (2) Tradenet (http://www.tradenet.biz), a
website providing up-to-date price data of different commodities mainly in West
African countries; (3) personal observations in the local market; and (4) personal
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communication with a wholesaler and street vendors of koose (cowpea fritter), who
buy cowpeas on a regular basis for their business.
Descriptive analysis was carried out using the qualitative data to examine non-price
factors affecting: (1) the competitiveness between cowpeas and soybeans as an
ingredient in weanimix; and (2) the potential for commercial weanimix to become
more widely available.
Enterprise budgeting analysis [22] was conducted using the quantitative data collected
from the survey respondents and the derived representative prices of grain crops to
analyze the price-competitiveness between cowpeas and soybeans as an ingredient in
weanimix, as well as the price-competitiveness between Tom Brown and weanimix.
Unfortunately, five out of the ten local company respondents could not provide
enough information to construct budgets. Therefore, based on the data collected from
the remaining respondents, five enterprise budgets for producing 1 kg of Tom Brown,
cowpea-weanimix, and soybean-weanimix were constructed. In the weanimix budgets,
the share of each ingredient was set the same across the respondents as follows: 75%
maize, 15% cowpeas (soybeans), and 10% groundnuts. From the five budgets, two
representative budgets were constructed for each of the three products, as follows:
first, after selecting the two budgets having the lowest net returns, a low-profit
representative budget was constructed by using the mean value of the net returns and
each cost component in these budgets. Second, after selecting the two budgets having
the highest net returns, a high-profit representative budget was constructed by using
the mean value of the net returns and each cost component in these budgets. Finally,
to estimate the retail prices of the products, a retail margin was added to the processor
price in the two representative budgets. For the value of the retail margin, the mean
retail mark-up among the small shop respondents was used. As opposed to
supermarkets, which are the current major outlet for local companies’ weaning foods,
small shops rarely sell these products. However, if commercial weanimix is to become
widely available, small shops are potentially important outlets because nearly
everybody, including lower-income consumers, shops at these retail outlets.
Although most G/F vendors do not currently prepare and sell weanimix, enterprise
budgets for producing 1 kg of cowpea-weanimix and soybean-weanimix were also
constructed, based on the data collected from the G/F vendor respondents on their cost
of producing Tom Brown. The derived prices of their weanimixes were compared with
the estimated retail prices of local companies’ weanimixes.
Finally, sensitivity analysis was conducted to examine how the results of budgeting
analysis would change when key variables in the budgets change. Five examined
scenarios are: (1) change in local companies’ technical efficiency (i.e., how much
waste of raw materials occur during processing); (2) increase in capacity utilization by
local companies; (3) variation in the price of raw materials; (4) variation in retail
margins; and (5) combinations of different scenarios. Further details of the methods
and models used are described in Nagai [23].
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RESULTS
Price differences among weaning foods available in Accra
A wide difference was found among the prices of existing weaning foods in Accra
(Table 1). While weanimix-type products manufactured by small- to medium-scale
local companies were priced much lower than weaning foods manufactured by largescale multinational companies, the mean price of local companies’ weanimix-type
products was ¢6,900/kg (US$0.75) higher than the mean price of local companies’
Tom Brown and ¢9,600/kg (US$1.04) higher than the mean price of G/F vendors’
Tom Brown (US$1 = approximately ¢9,200 [Ghanaian cedis] during February and
March 2007. In July 2007, Ghana denominated its currency, and ¢10,000 became
GH¢1. However, the currency of the time when the survey was conducted is used
throughout this paper).
Weaning mothers
Among the 30 weaning mothers interviewed, Tom Brown and weanimix were not
popular weaning foods. Of the 23 respondents who prepared weaning foods from raw
materials, only two mentioned Tom Brown or weanimix as one of their three mostoften-prepared weaning foods, as opposed to koko (porridge made from fermented
maize dough) or banku (also made from fermented maize dough, but more solid than
koko), which were mentioned by 20 respondents. Of the 26 respondents who
purchased commercial weaning foods, only three mentioned Tom Brown or weanimix
as one of their three most-often-purchased weaning foods, as opposed to Nestlé
Cerelac, which was mentioned by 23 respondents. In fact, the majority of the 30
respondents had never purchased weanimix, and many of them had never seen it or
did not know what it was.
Of the 23 respondents who prepared weaning foods from raw materials, 19 used
soybeans, while 17 used cowpeas as an ingredient in their weaning foods. However, if
the criterion is limited to the ingredients used in the three most-often-prepared
weaning foods, 15 used soybeans, while only two used cowpeas.
Local food processing companies
Characteristics of the ten local companies interviewed are summarized in Table 2.
Most respondents were small-scale processors having fewer than 15 workers
(including family members). Most of them did not specialize in flour-type products,
but also processed other products (for example, honey, spices, and groundnut paste).
The majority of them had produced weanimix-type products for fewer than five years.
The share of weanimix-type product in their total revenue varied across the
respondents. For many of them, the share of each ingredient differed greatly from that
of the standard weanimix recipe (maize 75%-80%, cowpeas or soybeans 10%-15%,
and groundnuts 10%). The majority of these weanimix-type products were actually
sold (labeled) as Tom Brown.
Among the ten respondents, one produced a weanimix-type product containing
cowpeas. This respondent had no special reason for using cowpeas rather than
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soybeans. Another one produced a weanimix-type product containing both cowpeas
and soybeans. The other eight respondents produced a weaning food containing
soybeans. Advantages of using soybeans mentioned by the respondents included their
perceptions that: (1) soybeans are more nutritious (mentioned by three respondents);
(2) soybeans have nice aroma/better taste (each mentioned by one respondent); (3)
storage is easier (one respondent); and (4) their price is lower (one respondent).
Another respondent mentioned that he chose soybeans because he heard that
consumer awareness of soybeans was increasing. As disadvantages of using cowpeas,
one respondent mentioned that cowpeas would cause gas in the stomach, and another
one mentioned that it was difficult to obtain a constant supply of some varieties of
cowpeas.
Estimated retail prices of Tom Brown, cowpea-weanimix, and soybean-weanimix
Table 3 presents the derived representative budgets to produce 1 kg of Tom Brown,
cowpea-weanimix, and soybean-weanimix, as well as their estimated retail prices. G/F
vendors, who currently sold Tom Brown at ¢14,300/kg, were estimated to be able to
sell cowpea-weanimix at ¢15,400/kg and soybean-weanimix at ¢15,100/kg. On the
other hand, the estimated retail prices of these three types of weaning foods, if
produced by local companies and sold at small shops, were higher—ranging
from ¢18,300/kg for Tom Brown, ¢19,800/kg for cowpea-weanimix, and ¢19,400/kg
for soybean-weanimix, if produced by low-profit processors; and ¢17,500/kg for Tom
Brown, ¢18,900/kg for cowpea-weanimix, and ¢18,500/kg for soybean-weanimix, if
produced by high-profit processors.
Sensitivity analysis
The difference between the estimated retail prices of local companies’ cowpeaweanimix and soybean-weanimix became smaller when: (1) the technical efficiency of
processing increased; (2) the price of cowpeas declined relative to that of soybeans;
and (3) the retail margin declined. When the opposite occurred, the difference in the
estimated retail prices became larger. Table 4 presents the lowest and highest values
of these variables tested in the sensitivity analysis, combined in a way that the
difference in estimated retail prices of these products becomes smallest and largest.
The difference in the estimated retail prices of the products (¢400/kg under current
conditions) decreased to ¢100/kg under the most favorable scenario for cowpeaweanimix, while it increased to ¢700/kg under the most unfavorable scenario for
cowpea-weanimix.
The difference between estimated retail prices of local companies’ cowpea-weanimix
and Tom Brown became smaller when: (1) the technical efficiency of processing
increased; (2) the price of maize grain increased or the prices of cowpea grain and
groundnuts declined; and (3) the retail margin declined. When the opposite occurred,
the difference in the estimated retail prices became larger. Table 5 was constructed in
the same way as Table 4. The difference in the estimated retail prices of the products
(¢1,400-1,500/kg under current conditions) decreased to ¢600/kg under the most
favorable scenario for cowpea-weanimix, while it increased to ¢2,400/kg under the
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most unfavorable scenario for cowpea-weanimix. The change in the prices of raw
materials was the main contributor to these differences.
The lowest retail price of local companies’ cowpea-weanimix was estimated to
be ¢12,200/kg, when produced and sold under the most favorable scenario (Table 6).
In contrast, the highest retail price was estimated to be ¢24,900/kg, when produced
and sold under the most unfavorable scenario. The level of retail margin greatly
affected the retail price of local companies’ weanimix (Figure 1). For flour-type
products, the mean retail margin (mark-up) reported by supermarket respondents was
47% (n = 3, standard deviation = 10%), while the margin for small shops was 29% (n
= 7, standard deviation = 11%). Also, the level of the processing margin greatly
affected the retail price of local companies’ weanimix. The price of G/F vendors’
cowpea-weanimix was estimated to range from ¢13,300/kg to ¢16,500/kg, depending
on the seasonal change in the prices of raw materials.
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20,000
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10,000

G/F vendors

5,000
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Note: LB: local companies’ low-profit representative budget; HB: local companies’ highprofit representative budget; G/F vendors: grain and flour-type product vendors in the local
market

Figure 1: Estimated retail prices of cowpea-weanimix for different levels of retail
margins
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DISCUSSION
Cowpea-weanimix vs. soybean-weanimix
Although cowpeas were generally more expensive than soybeans, the estimated retail
prices of cowpea-weanimix and soybean-weanimix were very similar (maximum
difference of ¢700/kg). This is because the cost share of cowpea or soybean grain (in
the total cost of production) was small and the standard recipe for weanimix includes
constant proportions of either cowpeas or soybeans, although the nutrient composition
of these two pulses varies. Only one local company respondent mentioned the lower
price of soybeans as a reason to choose soybeans over cowpeas. Therefore, the current
popularity of soybeans over cowpeas among the local company respondents must be
attributed to non-price factors.
On the demand side, consumers’ preference for cowpeas or soybeans will affect how
much more they would be willing to pay for cowpea-weanimix over soybeanweanimix or vice-versa. A study conducted by Mensa-Wilmot et al. in Accra in the
early 2000s found that 87% of 133 weaning mothers who were interviewed used
cowpeas in the preparation of weaning foods, while 65% used soybeans [17]. In
contrast, this study found that soybeans were more popular than cowpeas among the
30 weaning mother respondents. This suggests that the popularity of soybeans among
weaning mothers may be increasing. Another finding by Mensa-Wilmot et al.
suggests that soybean’s popularity also varies across regions in Ghana.
As mentioned above, cowpea-weanimix and soybean-weanimix are produced with the
same ratio of each ingredient, yet their nutritional values are different due to the
difference in nutritional composition of cowpeas and soybeans [18]. In this case,
mothers’ willingness-to-pay for cowpea-weanimix and soybean-weanimix would be
affected by their awareness of, and willingness-to-pay for, the difference in nutritional
value of these two products.
Availability of commercial weanimix for lower-income families
The main reason for the lack of availability of commercial weanimix for lowerincome families appears to be on the demand side, rather than on the supply side.
Weanimix was unfamiliar even among weaning mother respondents visiting the
postnatal clinics or hospital, although they likely had more opportunities to learn
about nutritious weaning foods than other weaning mothers in general. Although
some of the local company respondents mentioned that consumer awareness of
weanimix had been increasing, the majority of the local company respondents still
called the legume-fortified flours “Tom Brown” (instead of “weanimix”), which
suggests that the term “weanimix” was not yet widely known. Since it is unlikely that
small- to medium-scale local companies could afford to advertise on a large scale, the
government (as part of its public-health efforts) and/or professional organizations
representing local companies could initiate campaigns as a strategy to further increase
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consumer awareness of legume-fortified maize weaning foods (weanimix), perhaps in
collaboration with NGOs that have a child-survival mandate.1
The sensitivity analysis showed that the level of retail margin would greatly affect the
retail price of weanimix. Therefore, it is recommended that local companies expand
their outlets and include small shops (lower retail margin outlets than supermarkets)
to make their products more available to weaning mothers from lower-income
families.
Also, collaboration between the government-run health clinics/hospitals and local
companies could help to make weanimix more available to lower-income mothers.
Although a health clinic, which was visited for conducting the weaning mothers’
interviews, sold weanimix in small portions, its unit price was higher than the average
unit price of local companies’ weanimix-type products sold in supermarkets.
Therefore, health clinics/hospitals may be able to sell weanimix to mothers at a lower
price, by purchasing weanimix in bulk from local companies, repackaging it, and
setting its price not to make profit.
Weanimix vs. Tom Brown
While the mean price of weanimix-type products observed at supermarkets during the
fieldwork was ¢6,900/kg higher than the mean price of Tom Brown (Table 1), the
results of sensitivity analysis indicated that the difference between the retail prices of
weanimix (prepared using the standard recipe) and Tom Brown would be at
maximum ¢2,400/kg—if prices were based on production costs. This discrepancy
might be because many of the local company respondents used a higher share of
fortifier ingredients (cowpeas/soybeans and groundnuts) in their products than the
standard recipe. Such a practice would increase the cost of production, compared to
the cost of producing standard weanimix, which would lead processors to set a
relatively higher price for their weanimix-type products than Tom Brown. Also, local
companies might set the price of Tom Brown and weanimix-type products in a way
that the price difference between these products is larger than the difference in the
cost of production. This could happen if they assume that because the customers for
weanimix are higher income, they are willing to pay more for a more nutritionally rich
food for their children. Another hypothesis is that local companies are not willing to
drop their price of weanimix because they fear that if they price it too cheaply,
consumers will interpret this as a signal that the nutritional quality of their product is
low. However, as the results of the sensitivity analysis indicate, the relative price
between local companies’ weanimix and Tom Brown could potentially be smaller than
their typical relative prices currently observed in supermarkets—if they produce

1

As reported earlier in the results section, it was found that among the weaning mother respondents,
koko or banku, both of which are made from fermented maize dough, were much more popular
weaning foods than Tom Brown or weanimix. If this is a general trend among Ghanaian weaning
mothers, the research on and the promotion of cowpea/soybean-fortified fermented maize dough [3, 24,
25] would need further attention.
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weanimix using the standard recipe and if they set the prices of these products based
on their production costs.
Local companies’ weanimix vs. G/F vendors’ weanimix
Under the conditions observed during the fieldwork, G/F vendors could sell weanimix
at ¢3,400/kg to ¢4,400/kg less than the retail price of local companies’ weanimix
(Table 3). However, the sensitivity analysis showed that depending on the conditions,
local companies’ weanimix could be less expensive than G/F vendors’ weanimix. The
only major difference, other than prices, between these products would be that the
local companies’ weanimix is sold in a sealed polyethylene bag, with a label
displaying the Ghana Standards Board certified logo, while the G/F vendors’
weanimix would be sold without this kind of air-tight-and-GSB-logo-labeled
packaging. Therefore, whether local companies’ weanimix would be pricecompetitive with G/F vendors’ weanimix would depend on the consumers’
willingness-to-pay for a better package and quality certification.
While almost no G/F vendors were observed selling weanimix, interviews with G/F
vendors and custom millers implied that the only difference in costs between G/F
vendors’ preparation of Tom Brown and weanimix would be the costs of raw materials.
Since G/F vendors prepare their products in large quantities, compared to households,
separate roasting of maize, cowpeas/soybeans, and groundnuts to prepare weanimix
would require little extra work, compared to the preparation of Tom Brown. Therefore,
further research is needed to understand why G/F vendors generally do not produce
weanimix, because if such a product becomes available, weaning mothers from lowerincome families currently using only Tom Brown might be able to afford the weanimix.
A hypothesis is that what discourages G/F vendors from selling weanimix is that the
majority of weaning mothers who purchase Tom Brown in the local market do not
know about weanimix. Therefore, they would not pay a higher price for weanimix,
compared to Tom Brown. If this is the case, increase in consumers’ awareness of
weanimix would be a key to change the situation. Another hypothesis is that without a
sealed package, consumers would not trust the quality of the weanimix sold in the
open market. They could have concerns about: (1) the composition of the product—is
it really weanimix or just Tom Brown (adulteration concern); and (2) its cleanliness
(concern about dust/dirt that could get into open sacks in the market). Since mothers’
concerns about product quality are likely higher for weaning foods than for other
foods, developing a way to certify quality (which probably means sealed packaging,
among other things) would be necessary to make the weanimix sold in the market
attractive to buyers.
Finally, this study did not collect any information regarding how much weaning
mothers from lower-income families could afford to pay for weanimix or weaning
foods in general. Thus, it is not clear whether mothers with malnourished children can
even afford to purchase Tom Brown sold in the local market, which is among the
cheapest weaning foods. These mothers’ willingness-to-pay for weaning foods should
be examined through a survey, if locally processed commercial weaning foods are to
target these mothers.
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Also, it would be necessary to explore why those few weaning mothers who happened
to be exposed to weanimix—whether at supermarkets or at health clinics—generally
did not become frequent customers of the product and did not play a role to spread out
the information on the product among other weaning mothers. This is important
because if there are different factors preventing the adoption of weanimix among
weaning mothers, merely increasing its awareness will not lead to increase in its use
among them. For instance, Colecraft et al. [12] found that the use of weaning foods
promoted by the nutrition rehabilitation centers, including weanimix, was limited in
the studied mothers’ home because of different reasons such as child preferences for
tastes and mothers’ practice of feeding their children with ready-to-eat foods.
CONCLUSION
This study found that a higher price of cowpeas, compared to soybeans, is a minor
factor in determining the competitiveness between cowpeas and soybeans as an
ingredient in weanimix. Most of the local food processing company respondents use
soybeans, rather than cowpeas, in their weanimix formulation because of non-price
factors, such as the perception that soybeans are more nutritious. On the demand side,
the popularity of soybeans appears to vary over time and across regions in Ghana and
also depends on consumers’ knowledge about the nutritional value of soybeans. These
findings suggest the need for a consumer survey among any specific target population
of weanimix to assess which type of weanimix would have the greatest potential
among that population.
Low awareness of weanimix among consumers was suspected to be a major reason for
the current lack of availability of commercial weanimix for lower-income families.
Efforts should be made to both increase consumer awareness of weanimix and to
lower its price, by working through local food processing companies as well as grain
and flour-type product vendors in the local markets.
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Table 1:Mean prices of different types of weaning foods observed in Accra
during February and March 2007

Weaning foods

Fermented maize dough** (produced
by G/F vendors)
G/F vendors’ Tom Brown

Local companies’ Tom Brown
Local companies’ weanimix-type
products***
Cerelac
Multinational companies’ weaning
foods/infant formula (other than
Cerelac)

Low price
during the
year*
(¢/kg)
3,200
(400)
n=4
12,300
(4,400)
n=7

Price in
Feb/Mar
2007
(¢/kg)
4,500
(600)
n=4
14,300
(3,600)
n=6
17,000
(0)
n=2
23,900
(7,700)
n = 10
69,200
(6,200)
n=6
147,200
(34,600)
n=7

High price
during the
year*
(¢/kg)
6,000
(1,100)
n=3
15,400
(4,700)
n=7

Main outlet
Markets

Markets

Supermarkets

Supermarkets

Small shops
Supermarkets
Supermarkets

Note: numbers in parentheses are standard deviation; “n” denotes the number of respondents for
fermented maize dough and G/F vendors’ Tom Brown and the number of the variety of products
for the other categories.
* Low/High prices during the year are not prices observed during the fieldwork but prices reported by
the vendors.
** Fermented maize dough can be used to prepare koko and banku. The difference in prices between
fermented maize dough and the other products should be interpreted with caution. Fermented
maize dough sold in the market is moist, while the other products are sold in a dried form.
Therefore, the price per kg of dry-equivalent fermented maize dough would not be as low as
presented in the table.
*** Includes products that were named Tom Brown but included ingredients other than maize and
therefore seemed to be appropriate to be called weanimix.
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Table 2:Characteristics of local food processing company respondents
Characteristics
Number of years the company
has been in business

Total number of workers
(including family members)

Monthly revenue from all
products* (¢; US$1 ≈ ¢9,200)

Number of products (including
weaning foods)

Weanimix-type product includes
as an ingredient:

Number of years the company is
producing weanimix-type
product

Share of weanimix-type product
in the total revenue*

Fewer than 5
5-10
11-20
More than 20
1-5
6-10
11-15
More than 15
Missing information
Less than 50 million
50-100 million
More than 100 million
Missing information
1-5
6-10
11-15
More than 15
Cowpeas (not soybeans)
Soybeans (not cowpeas)**
Both cowpeas and soybeans
N.A.***
Less than 2
2-5
6-10
10-15
Missing information & N.A.
Less than 10%
10-20%
More than 20%
Missing information & N.A.

processor
(n = 10)
3
2
4
1
2
4
2
1
1
6
1
2
1
2
2
4
2
1
7
1
1
2
4
0
2
2
3
1
2
4

* Revenue of the month for which the data were collected (mostly January or February 2007);
approximate values were used for those respondents who reported, instead of the monthly
revenue from all products, (1) the quantity and price of each product produced—the value of
products was used as the approximate revenue, assuming that all the products were sold out in
the month they were produced; and (2) the annual revenue in the past year—the figures were
divided by 12 and used as approximate monthly revenue.
** Includes one respondent who was using soybeans at the time the interview was conducted, but
reported also using cowpeas instead of soybeans depending on their availability.
*** This respondent did not produce weanimix-type product but produced Tom Brown and another
weaning food containing soybeans.
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Table 3:Representative budgets to produce 1 kg of Tom Brown, cowpeaweanimix, and soybean-weanimix and estimated retail prices

Retail price, retail margin, costs, return

Retail price

Retail margin (29%)

Processor price

Raw material

TB
c-WM
s-WM
TB
c-WM
s-WM
TB
c-WM
s-WM
TB
c-WM
s-WM

Wage
Equipment*
Electricity
Fuel (excl. fuel for vehicle)
Water
Rent
Transportation (incl. fuel for vehicle)
Printing & Stationery
Telecommunication
Packaging material**
Miscellaneous
TB
Total cost
c-WM
s-WM
Return

G/F vendors
(¢)
14,300
15,400
15,100

3,900
5,000
4,700
0
900
0
400
0
0
0
0
0
0
0
5,200
6,300
6,000
9,100

Local
companies
LB
(¢)
18,300
19,800
19,400
4,200
4,500
4,400
14,200
15,300
15,000
3,900
5,000
4,700
5,000
900
300
800
0
0
3,500
2,200
500
400
400
18,100
19,200
18,900
-3,900

Local
companies
HB
(¢)
17,500
18,900
18,500
4,000
4,300
4,200
13,500
14,600
14,300
3,800
4,900
4,600
1,300
400
100
500
100
200
700
1,800
200
700
600
10,500
11,600
11,300
3,000

Note: LB: low-profit representative budget; HB: high-profit representative budget; TB: Tom Brown; cWM: cowpea-weanimix; s-WM; soybean-weanimix.
* Equipment cost for G/F vendors is the cost of custom milling.
** The cost of packaging material was missing for both of the LB respondents. An assumed value
of ¢400 was derived using the data provided by other respondents.
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Table 4:Estimated smallest and largest differences in retail prices of local
companies’ cowpea-weanimix and soybean-weanimix
Pricecompetitiveness
of c-WM with
s-WM
Highest
Current
Lowest

Inputoutput
ratio*
0.85
0.77
0.70

Price of raw materials
(¢/kg)**
Cowpeas

Soybeans

5,200
5,500
6,200

4,500
4,100
3,900

Retail
margin***
0.13
0.29
0.47

Difference
in prices of
c-WM and
s-WM
(¢/kg)
100
400
700

Note: c-WM: cowpea-weanimix; s-WM; soybean-weanimix.
* The current value of 0.77 is the mean of the input-output ratios of the two representative budgets.
** These combinations assume that the price of cowpeas could become the highest when the price of
soybeans is the lowest, and vice-versa.
*** The minimum value of 0.13 is the mean retail margin of small shop respondents (assuming that
small shops do not collect the 15% Value Added Tax/National Health Insurance Scheme); the
maximum value of 0.47 is the mean retail margin of supermarket respondents (including the
VAT/NHIS).
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Table 5:Estimated smallest and largest differences in retail prices of local
companies’ cowpea-weanimix and Tom Brown
Pricecompetitiveness
of c-WM with
TB
Highest
Current
Lowest

Inputoutput
ratio*
0.85
0.77
0.70

Price of raw materials (¢/kg)
Maize
3,800
3,000
2,500

Cowpeas
5,200
5,500
6,200

Groundnuts
6,200
7,700
8,500

Retail
margin**
0.13
0.29
0.47

Difference in
prices of cWM and TB
(¢/kg)
600
1,400-1,500
2,400

Note: TB: Tom Brown; c-WM: cowpea-weanimix.
* The current value of 0.77 is the mean of the input-output ratios of the two representative budgets.
** The minimum value of 0.13 is the mean retail margin of small shop respondents (assuming that
small shops do not collect the 15% Value Added Tax/National Health Insurance Scheme); the
maximum value of 0.47 is the mean retail margin of supermarket respondents (including the
VAT/NHIS).
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Table 6:Estimated lowest and highest retail prices of local companies’ cowpeaweanimix
Retail
price
estimate

Budget

Lowest
estimate
Highest
estimate

LB
HB
LB
HB

Inputoutput
ratio

Price of raw materials (¢/kg)
Maize

Cowpeas

Groundnuts

Capacity
utilization

Retail
margin

0.85

2,500

5,200

6,200

Increased*

0.13

0.70

3,800

6,200

8,500

Current

0.47

Retail
price
(¢/kg)
14,800
12,200
24,900
24,100

Note: LB: low-profit representative budget; HB: high-profit representative budget.
* To conduct sensitivity analysis with regard to increase in capacity utilization, the following
procedures were used: first, for each respondent, production quantity (in kg) per worker per hour
was calculated (not for weanimix-type product alone, but including all the products produced by
the respondents); second, it was assumed that: (1) the respondent having the highest value of
production quantity per worker per hour was operating at its full capacity; (2) the other
respondents were operating under their capacity and could increase the volume of production
until their production quantity per worker per hour would reach the value of the full capacity
respondent, without requiring an increase in fixed costs; and (3) when the volume of production
increased, there would be no change in average variable costs (i.e., assumption of constant
returns to scale); and third, each respondent’s budget was recalculated based on these
assumptions and two representative budgets were reconstructed (with the same combinations of
respondents that were selected to construct the original LB and HB). Furthermore, for the HB, it
was assumed that they could cut their per-unit returns (i.e., processing margin) to one-half of the
original value. Without this assumption, the estimated lowest retail price of cowpea-weanimix
for the HB would be ¢13,900/kg, instead of ¢12,200/kg. This difference indicates that the level
of processing margin greatly affects the retail price of weanimix.
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