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Retailing of processed foods in Mali: 
Evidence from a city-retail outlet inventory



Consumers are shifting towards processed foods (Hollinger and Staatz 2015).

Income increases are associated with growth in foods with high-income 
elasticities of demand (Zhou and Staatz 2016).

Processed foods play a central role in diet transformation and retailing 
modernization (Tschirley et al. 2015; Reardon et al. 2015).

Imports prevail in processed food sectors of other African countries.                 
(Liverpool-Tasie et al., 2016; Andam et al., 2015; Ijumba et al., 2015).

Motivation
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Objective

Examine the diversity, availability, and competitiveness of retailed processed foods. 
• Descriptive and hedonic price analysis 

Processed food is “A retail item derived from a covered commodity that has 
undergone specific processing resulting in a change in the character of the covered 
commodity, or that has been combined with at least one other covered commodity or 
other substantive food component.” (USDA 2017; 7 CFR § 65.220)

Focus: cereal grains and dairy. 
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25 neighborhoods across 3 wealth levels

100 retail outlets: 
• Supermarkets 
• Grocery stores
• Traditional shops
• Neighborhood & central markets
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cereals, and maize semolina. Examples of product types within the dairy category include pasteurized
milk, powdered milk, butter, and yogurt. Within a product type, additional distinctions can be
made between flavors, nutritional enhancements, or other key commercial gradations. For instance,
yogurt can have many flavors based on secondary ingredients (e.g., peach, strawberry, and plain) and
grains can be ground coarsely or finely.

In the food retailing systems of developed economies, the Universal Product Code (UPC) is used
to identify unique retail items across retail outlets and represents the most detailed standardized
unit of analysis for food products. Given that most processed food items in Mali do not carry UPCs,
we approximate this “product” unit of analysis by distinguishing each non-repeating observation
with regards to four attributes: (i) product type; (ii) manufacturing company; (iii) product name,
and (iv) product size. The inventoried product names most often capture second-order commercial
gradations as described above.

3. Data Sampling and Strategy

The inventory focused on processed food products within the grain and dairy categories due to
their importance in domestic commodity production, processing, and consumption. Both categories
are also pivotal to food and nutrition security, as grains are the main staple and dairy products are
a major source of animal protein [2]. The data for this study were collected in July and August 2016
across a range of retail outlets and neighborhoods in Mali’s four largest urban cities: Bamako, Sikasso,
Kayes, and Segou (see Figure 1).
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Table 1. Diversity of grain and dairy products and number of associated manufacturing firms (Source:
Inventory dataset (2016), as computed by the authors).

Grains Dairy

Products Firms Products Firms

1-Bachi djalan 6 5 1-Butter and cream 19 11
2-Bendegue/Degue 24 11 2-Evaporated and condensed milk 58 34
3-Bread 19 11 3-Fene 7 3
4-Broken rice 78 19 4-Flavored milk 9 4
5-Cake 46 19 5-Fresh cheese 6 4
6-Corn-based breakfast cereal 32 16 6-Ghee 3 1
7-Couscous 62 35 7-Hard cheese 4 2
8-Crackers and cookies 365 122 8-Ice cream 12 1
9-Didegue 2 2 9-Fermented milk 17 8
10-Djouka 19 15 10-Milk-based drink 4 3
11-Flour-based breakfast cereal 27 18 11-Pasteurized milk 10 3
12-Infant formula 37 8 12-Powdered milk 182 32
13-Maize chips 39 12 13-Soft cheese 15 9
14-Maize flour 10 8 14-Sterilized (UHT) milk 116 27
15-Maize semolina 22 10 15-Yoghurt 75 23
16-Milled fonio 12 1 Total- dairy category 537
17-Milled maize 6 2
18-Milled millet 2 1
19-Milled rice 20 8
20-Milled sorghum 3 1
21-Milled wheat 8 4
22-Millet flour 8 6
23-Monikourou 11 9
24-Parboiled rice 22 10
25-Pasta 193 76
26-Perfumed rice 15 7
27-Popcorn 30 14
28-Pre-cooked fonio 20 17
29-Rice porridge 3 3
30-Rice vermicelli 3 3
31-Rice-based breakfast cereal 4 3
32-Rice-based cookie 10 4
33-Sorghum semolina 4 1
34-Sweet corn 7 5
35-Wheat flour 33 12
36-Wheat vermicelli 38 17
Total- grain category 1240

Taking into account product types, names, manufacturing company, and product size, we estimate
1240 unique grain products and 537 unique dairy products (Table 1). The most product diversity is
found for wheat-based cookies/crackers, for which 365 unique products were inventoried, followed
by pasta (193 products) and milk powder (182 products). A substantial number of unique products
exist for several traditional food types; we inventoried 24 dégué, 19 djouka, 12 milled fonio, and 11
monikourou products. (Dégué is a dessert made of fermented milk and millet semolina. Djouka is a
particular kind of precooked fonio. Monikourou is a grain-based dough rolled into balls.) These counts
do not include inventoried food products, both imported and local, which are unlabeled. In several
instances, powdered milk and pasta have been inventoried with no labels, suggesting the incidence of
repackaging activities (i.e., probably in smaller size denominations) for retail in Mali.

The inventory indicates the coexistence of modernity and tradition. Traditional dairy products,
such as fermented milk, sirimé, and féné exist alongside modern ones, such as yogurt and powdered
milk. (Sirimé is a liquid butter, similar to ghee, obtained through traditional processing methods; féné
is full cream milk that has been fermented. It differs from locally made yogurts, which are commonly
made from skimmed local milk and/or powdered milk, and with a commercial fermenter. [19]).
Likewise, both traditional (e.g., monikourou, bachi djalan (Bachi djalan is a parboiled grain-based flour))
and modern (e.g., cookies/crackers, breakfast and infant cereals) grain products are inventoried.

Pasta, cookies/crackers > 20% of grains.

Milk powders ~ 20% of dairy. 
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instances, powdered milk and pasta have been inventoried with no labels, suggesting the incidence of
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The inventory indicates the coexistence of modernity and tradition. Traditional dairy products,
such as fermented milk, sirimé, and féné exist alongside modern ones, such as yogurt and powdered
milk. (Sirimé is a liquid butter, similar to ghee, obtained through traditional processing methods; féné
is full cream milk that has been fermented. It differs from locally made yogurts, which are commonly
made from skimmed local milk and/or powdered milk, and with a commercial fermenter. [19]).
Likewise, both traditional (e.g., monikourou, bachi djalan (Bachi djalan is a parboiled grain-based flour))
and modern (e.g., cookies/crackers, breakfast and infant cereals) grain products are inventoried.
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Greater availability of products (especially for dairy): 
• In Bamako
• In higher-income neighborhoods
• In supermarkets 

Results: Availability
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However, traditional grain and dairy products account for very few of the observations. On the one
hand, this may suggest that modern foods are increasingly replacing traditional foods, as has been
observed in neighboring countries. For instance, Hollinger and Staatz [2:17]) argue that “the demand
for speed and convenience is resulting in a gradual departure from traditional cooking and eating
habits.” On the other hand, it may suggest that traditional processed foods are still at an early stage of
penetration into the retailing segment.

4.2. Availability by Region, Neighborhood, and Retail Outlet

The number of different processed grain and dairy products available in Bamako is about twice
in Kayes and Sikasso and 1.5 times the number in Segou. There are also 1.5 times more grain products
available in Bamako than in the other major cities. For instance, maize-based products, such as maize
flour and cornmeal, are only found in Bamako. The regional differences in product availability are
even more striking for dairy. The number of dairy products available in Bamako is about threefold
and twofold the amount in Kayes/Sikasso and Segou, respectively. Most cheese, butter, and ice cream
products are only available in Bamako.

As seen in Table 2, availability differs significantly across neighborhoods, with a greater choice
of products in high-income neighborhoods. The coefficients of determination indicate that product
availability in high-income neighborhoods is explained by retail outlet type. Several staple grains,
imported wheat products (e.g., pasta and couscous), and non-perishable dairy products (e.g., powdered
and evaporated milk) are widely available across all neighborhood types. In contrast, some dairy
products and “quick-preparation” grains are less available in low-income neighborhoods compared
to higher-income neighborhoods. The limited access may prevent consumers from low-income
neighborhoods from consuming dairy products. This is potentially significant given recent findings
that urban consumption patterns are affected by households’ physical access to foods [2].

Table 2. Availability of grain and dairy products by neighborhood and outlet types. (Source: Inventory
dataset (2016), as computed by the authors. The coefficient of determinant, R2, indicates the percentage
of variance of product availability in an outlet type (neighborhood type) that neighborhood type (outlet
type) explains. The t-tests indicate greater product availability in supermarkets than at any traditional
retail outlets and high-income neighborhoods at the 1% level of significance).

Grain Products Dairy Products

Low Middle High Total R2 Low Middle High Total R2

Central Market - 103 80 171 0.58 - 70 49 102 0.14
Supermarket - 67 301 360 0.13 - 61 155 186 0.02
Grocery Store 122 181 210 421 0.07 102 134 171 275 0.12

Traditional Store 114 102 117 272 0.00 78 59 72 148 0.04
Neighborhood Market 141 144 134 333 0.08 54 60 55 131 0.11

Total 328 485 725 1,246 0.09 176 254 347 538 0.09
R2 0.34 0.64 0.73 0.70 - 0.37 0.55 0.46 0.49 -

The availability of processed grain and dairy products not only differs significantly across cities
and neighborhoods but also across retail outlets (Table 2). More products tend to be available at grocery
stores and supermarkets, even though they do not carry sorghum-based products, which are largely
found in central and neighborhood markets. However, supermarkets are the only outlets to sell hard
cheeses and some flavored yogurts and milk. Once flavors, nutritional enhancement, and other key
commercial gradations are taken into account, more food items are available at the supermarkets than
at any other retail outlets. This is consistent with previous findings that modern retailers offer a wider
selection of processed foods compared to traditional retailers as a way to attract consumers [20,21].
The small number of supermarkets in Mali suggests that modern retailing has not penetrated the
mass markets yet, and therefore that the transformation of the agri-food system is at an early stage [2].
However, anecdotal evidence suggests that the supermarket retailing segment is growing: within a
year of the 2016 inventory, the authors noted at least two new supermarkets in the Bamako area.
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4.3. Prevalence of Imports

Little is known about the ability of locally-processed foods to compete with imported products
in modern retailing. Although some supermarkets in Eastern and Southern Africa have sourced
the bulk of processed foods domestically, it may not be the case for the less-developed agri-food
system of West Africa. As pointed out by Hollinger and Staatz [2], West African food import chains
have shortened over time and many large modern retail outlets, such as supermarkets, are owned by
foreigners, who are also operating as importers. As such, modern retail outlets may be more likely to
favor imported foods. The overall prevalence of imported grain and dairy products serves as a rough
indicator of the country’s dependence on imports.

As seen in Table 3, about one-quarter of all inventoried food items are manufactured locally,
or within Mali. This suggests that locally-processed foods have not been fully able to compete
with imported modern retailing in Mali, at least within product types where imports dominate.
In comparison, approximately 30% of processed dairy and cereal products inventoried in urban areas
of Ghana were locally manufactured [9]. In Tanzania, the number of locally manufactured grain
products exceeded imports, whereas the opposite held true for selected dairy products [8]. In Nigeria,
less than half of dairy products were locally manufactured, while imported products dominated for
grains [10]. Those are rough comparisons since the methodology, choice of products, and unit of
analysis differ across studies.

Table 3. Region of manufacturing of processed grain and dairy products by retail outlet (# of products)
(Source: Inventory dataset (2016), as computed by the authors. A t-test indicates that the share of
products from Europe is significantly higher in supermarkets than any other retail outlets at the 1%
level of significance. The country of origin was missing for seven observations).

Region Supermarket Grocery
Store

Traditional
Store

Neighborhood
Market

Central
Market Total

Dairy Grain Dairy Grain Dairy Grain Dairy Grain Dairy Grain Dairy Grain

Mali 23 63 53 85 30 63 10 92 12 36 128 339

Africa 4 41 42 72 13 66 13 74 8 32 80 285

Europe 105 203 82 123 24 19 30 46 26 10 267 401

Asia 2 19 24 62 13 50 7 45 3 19 49 195

Americas 3 1 7 3 0 4 1 2 1 4 12 14

Total 137 327 208 345 80 202 61 259 50 101 53 1234

Three key points emerge. First, Europe, and in particular France, is a major exporter of processed
dairy and grain products to Mali, which might be expected given the importance of the agri-food sector
in France and the long history between the two countries. Highly processed dairy products, such as
yogurts, cheeses, and butter, as well as powdered, concentrated, and sterilized milk, are imported
from Europe (France) along with grain-based products, such as breakfast and infant cereals, couscous,
and pasta. Second, some of the locally processed dairy and grain products have been minimally
processed (e.g., bachi djalan), while others have been heavily processed (yogurt). This suggests that the
Malian processing sector has been developing and has the potential to be further developed. Third,
local processing is mostly occurring on agricultural commodities that can be locally sourced, which has
important implications for employment in the agri-food sector. Processed sorghum products are
exclusively from Mali, while millet and fonio-based products are almost entirely locally manufactured,
with very few imports from Burkina Faso and Ivory Coast. Over half of maize-based products come
from Mali, followed by imports from Europe and neighboring African countries. Asia dominates for
rice-based products, followed by Mali. Further developing the processing segment of sorghum, millet,
and fonio products and, to some extent, of processed maize and rice products, could contribute to
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Imports dominate the number of local products, especially in supermarkets. 



Only ~100 Malian firms, and with limited distribution.

Results: Firm Presence

Grains Four cities - 3%
Three cities - 4%

Two cities - 14%

One city - 79%

Dairy

One city - 75%

Two cities - 7%

Three cities - 18%
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increase demand for raw agricultural commodities and, thereby, generate employment opportunities
on- and off-farm.

Table 3 also reports the region of manufacturing of processed grain and dairy products by retail
outlet. Imports from Europe dominate in supermarkets, accounting for approximately 65% and 75% of
inventoried processed grain and dairy products. In comparison, locally-processed grain and dairy
products account for less than 20% of the supermarket inventory. In Ghana, about 60% to 80% of grain
and dairy products in supermarkets are imported [9]. Imported dairy products from Europe remain
relatively important across the other retail outlets, accounting for 30% of the inventory.

Local dairy products are found across supermarkets, grocery stores, and markets. These include
modern dairy products such as yogurts, as well as traditional dairy products such as féné. Yet, most of
the dairy products sold in supermarkets are imported from Europe. In contrast to supermarkets,
the largest share of processed grain products sold in traditional stores and markets are from Mali,
followed by African countries (e.g., Algeria, Ghana, Ivory Coast, and Tunisia). Imported processed
grain products from Asia are less common in supermarkets than in other retail outlets.

The high prevalence of imported processed dairy and grain products suggests that the Malian
processing sector has great potential to grow. In order for locally-processed products to capture market
share from imports, they must increase their product availability across retail outlets in all major cities.

4.4. Competition

To get a sense of the level of competition for processed grain and dairy products, we look
at the number of manufacturing companies by product types (Table 1). The number of different
manufacturing firms is relatively high for condensed (34), powdered (32), and sterilized (27) milk.
There are 122 firms manufacturing cookies and crackers, 76 for pasta, and 35 for couscous. There is
also a notable number of manufacturing companies for more traditional foods, such as djouka (15),
monikourou (nine), and degue djalan (11).

Within a country, the agri-food system transformation is considered to be at advanced stages
when local manufacturing firms distribute their products widely across urban centers (Reardon 2015).
To explore the geographic extent of value chains in Mali, we examine the presence of local
manufacturing firms across its four major cities (Figure 2).
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Plastic packaging is used for 2/3 of inventoried items. 

Results: Packaging
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Almost 1/2 of products in supermarkets have enhanced packaging. 



Nearly all products provide a list of primary ingredients.

> 1/3 of products contain added vegetable fat as a top-three ingredient. 

> 1/5 of products contain added sugar as a top-three ingredient. 

Traditional products are less likely to contain these as key ingredients.

Results: Ingredients
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Hedonic pricing model to analyze prices for six product types                               
(Rosen 1974; Lancaster, 1966).

Product attributes associated with price premiums or discounts:  
• Size (-)
• Plastic bag packaging (-)
• Manufactured in Europe, Nestle (+)
• Sold in supermarkets (+)

Results: Pricing
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1. Market opportunities exist for local value chains, but imports dominate.

2. Constraints to competitiveness:
• Few firms 
• Limited distributional reach 
• Weak product quality and packaging options

3. Alarming prevalence of added sugars and fats.

4. Agrifood system transformation still at an early stage in Mali. 

Conclusions
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Table 4. Hedonic price regressions for processed dairy and grain products (FCFA/kg).

Milk
Powder

Sterilized
Milk

Baby
Formulas + Pastas Rice Cookies/Crackers +

Size (kg) –186.2 *** –186.4 1493.6 �243.9 *** �3.45 *** �531.2
(26.8) (196.4) (1246.3) (88.5) (0.9) (357.0)

Expiration date stamp
(=1; else = 0)

522.3 340.0 ** 666.9 �8777.5 *** 29.2 246.0
(634.0) (130.5) (583.1) (2986.1) (44.0) (736.7)

Nestle brand
(=1; else = 0)

1892.3 *** 107.6
(147.0) (374.8)

Added vegetable fat 1

(=1; else = 0)
726.8 *** �494.6 **
(155.3) (229.8)

Added sugar 1

(=1; else = 0)
�321.4 * 529.8 *
(191.1) (308.3)

Improved packaging 2

(=1; else = 0)
692.9 *** 632.5 ** 880.6 * 1690.2 ** 119.5
(179.9) (281.1) (468.8) (643.9) (409.9)

Special pasta shapes 3 or long
polished rice 4 (=1; else = 0)

494.8 *** 104.7
(170.5) (72.7)

Europe 5

(=1; else = 0)
1070.8 *** 231.5 4078.1 *** �249.9 1657.1 * 3276.5 ***

(236.5) (190.5) (850.7) (321.1) (826.2) (589.9)

Asia 5

(=1; else = 0)
�7.4 �172.2 1737.9 �1301.4 97.8 * 2018.8 ***

(534.9) (311.6) (1082.5) (1126.4) (61.9) (595.2)

Americas 5

(=1; else = 0)
�170.5 �548.9 3540.87 *** 44.2 �2223.0
(299.9) (686.9) (1124.1) (66.8) (2328.9)

Other African country 5

(=1; else = 0)
165.2 293.6 * 4135.8 *** �539.0 165.8 * 608.4

(343.2) (156.6) (905.6) (410.1) (85.6) (571.2)

Kayes 6

(=1; else = 0)
�43.1 271.1 * 616.8 *** �248.1 �18.5 �103.2
(159.9) (152.7) (218.7) (194.5) (27.8) (364.8)

Sikasso 6

(=1; else = 0)
298.6 ** 98.1 887.0 *** �249.1 78.4 *** 210.8
(136.3) (153.1) (238.2) (321.5) (27.4) (299.1)

Segou 6

(=1; else = 0)
�566.8 *** 201.4 286.8 187.1 �44.0 �136.8

(113.6) (173.0) (240.8) (200.1) (30.6) (426.3)

Central market 7

(=1; else = 0)
86.0 540.8 145.8 �493.2 0.26 485.5

(177.83) (335.7) (406.9) (703.8) (29.1) (709.3)

Supermarket 7

(=1; else = 0)
876.3 ** 1036.4 ** 720.3 ** 1711.7 *** 771.4 *** 2258.8 ***
(388.2) (411.8) (313.1) (377.5) (208.7) (365.55)

Grocery store 7

(=1; else = 0)
118.2 4.5 103.9 31.2 334.4 *** 708.5 **

(167.4) (126.9) (256.0) (250.3) (109.6) (288.1)

Neighborhood market 7

(=1; else = 0)
�149.7 �70.1 315.1 696.8* 19.4 561.6
(237.2) (123.6) (338.3) (330.3) (17.8) (419.2)

Medium-income 8

(=1; else = 0)
�254.5 * �356.0 * 117.6 573.4 6.8 379.6
(153.7) (209.6) (215.5) (655.2) (23.9) (318.4)

High-income 8

(=1; else = 0)
29.9 217.0 * 198.8 108.9 83.1 ** 565.5 **

(136.6) (130.01) (216.5) (453.4) (39.5) (294.4)

Constant
2740.7 *** 534.0 *** �517.9 9540.0 *** 270.7 *** 450.9

(722.9) (73.7) (1022.4) (2947.5) (47.3) (910.2)

# of obs.
Adjusted R2

793 141 151 574 214 505
0.52 0.34 0.82 0.41 0.73 0.37

Notes: ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels. Standard errors, clustered by
neighborhoods, are given in parentheses. + Unclustered standard errors due to not enough observations in at least
one cluster. 1: Added vegetable fat or sugar is listed in the top three ingredients. 2–4: Exclude locally-available plastic
packaging and more common macaroni and spaghetti shapes, and all other types of rice (e.g., broken, perfumed,
parboiled). 5–8: Manufactured in Mali, Bamako, traditional neighborhood store, and low-income neighborhood are
the omitted categories.

Results from the hedonic model show that some product attributes are highly significant.
Four findings are especially striking. First, the coefficient estimate of size is negative for most products.
Consumers who purchase larger package sizes pay significantly less per kilogram. Second, processed
foods in more sophisticated packaging (e.g., cans and cartons) are significantly more expensive. Third,
dairy and grain products that are manufactured in Europe tend to cost more, while no price premium
is paid for any food item that is locally manufactured. Price premiums are paid when powdered milk is
manufactured, first, in Europe and, secondly, by a well-reputed multinational company that is based in
Europe, Nestlé, under the Nido brand. Nestlé also has a popular brand of baby formula—Cerelac—that
is manufactured in Ghana. This explains the statistically significant coefficient for baby formulas
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