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Introduction

Numerous authors have shown that shopping in supermarkets and consumption of
processed foods both rise with income (Senauer et al., 1986; Gehlhar and Regmi, 2005; Pingali,
2007; Tschirley et al., 2015; Goldman, 1982; Reardon et al., 2003). A longstanding critique of
supermarkets in developing countries is that they cater almost exclusively to the middle and
upper income classes (Goldman, 1974; Rodriguez et al., 2002; D’Haese et al., 2008; Figuié and
Moustier, 2009), selling higher quality items at a higher price. However recent studies in
developing countries suggest that while this may be true in the early stages of supermarket
penetration, in the longer run supermarkets, especially as they get larger and obtain economies of
scale in procurement, can offer equivalent or even lower prices than traditional retail for similar
processed food products (Minten and Reardon, 2008), thus appealing to lower income

consumers.

We aim to test the idea that supermarkets are price competitive with traditional retail in
developing countries for processed food products, by using a hedonic price analysis to: (a)
evaluate supermarket price competitiveness for specific product attributes, in addition to
products, (b) compare across two different sized cities that are at different stages of retail
modernization, (c) evaluate processed food products that have not been considered in previous
studies, i.e., maize and mixed flour products, and (d) look specifically at the value of nutritional

signaling with these products in the African context.



Strands of relevant literature

Three strands of literature relate to supermarket price competitiveness relative to
traditional retail: (a) consumer demand for processed food, (b) the value of food quality
attributes, and (c) the choice of retail outlet type given the demand for processed food, and in

turn, the direct impact of retail choice on processed food consumption.

An important finding in the first strand concerns the value of time to consumers (Becker
1965): with income growth, increasing opportunity cost of time, especially for women entering
the labor market, drives the demand for time-saving strategies, such as eating food away from
home (Prochaska and Schrimper, 1973; Chauliac et al., 1997) and purchasing processed foods

(Senauer et al., 1986).

Following the hedonic approach of Lancaster (1966) and later Rosen (1974) (and as
discussed in more detail below), the second strand estimates the retail market value (or marginal
price) of intrinsic (quality/type of ingredients) and extrinsic (packaging, labeling, branding,
safety certification) processed food attributes, which is jointly determined by demand and supply

in market equilibrium (e.g. Minten et al., 2013).

Related to this strand is a literature that evaluates consumer reactions to health claims.
(Lahteenmaki, 2013), summarizing the literature, notes that many factors may influence
consumer perception and response to health claims, depending on “claim structure and content,
product category, and consumer related factors”. For example, a study of consumers in Nordic
countries evaluating the perceptions of health claims in bread, yoghurt, and pork products found

that much hinged on consumer familiarity with the claim. Overall there was a perceived tradeoff



between health benefits on the one hand, and taste and “naturalness‘on the other, resulting in a
negative impact of health claim on perceived value (L&hteenméki et al., 2010). Other studies

have found that certain health claims translate into a price premium for the product.

Some developed country examples: Bimbo et al. (2014) found in the Italian yoghurt
market a price premium of 210% for a claim of cholesterol risk reduction (Bimbo et al., 2014);
others in the same market found a price premium on products of 5.7% and 20.6% for “nutrition
claims” and “health claims”, respectively (Szathvary and Trestini, 2014). A study in the U.S.
yoghurt market found a price premium of 7.0% for “specific health claims” (Bonanno, 2016). A
hedonic study of a range of different products in the Netherlands and Denmark found generally

positive values associated with nutritional labels on healthy products (Edenbrandt et al., 2017).

However, there is very little research on consumer reactions to health claims for foods in
developing countries, especially processed foods. Most of the emphasis is on the price premium
or willingness to pay for bio-fortified foods if the nutritional benefits are given: Chowdhury et al.
(2011) found, in a choice experiment in Uganda that there was a premium of 25% for bio-
fortified deep-orange variety of sweet potato over the white variety. Banerji et al. (2016) find
from experimental auctions in India that consumers were willing to pay 29-32% more for bio-
fortified high-iron millet over local variety. A similar study in Nigeria for bio-fortified yellow
cassava found a log willingness to pay from 7% to 27%, depending on the state, method of

delivery, and variety (Oparinde et al., 2016).

The third strand documents supermarket competitiveness relative to traditional markets

for processed food products. This literature contains multiple sub-strands. The first generally

! The authors state that “naturalness” is “closely linked with perceived healthiness”, and yet is distinct in that it
specifically refers to the health benefit being based on “components that are naturally present in the product”.
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shows that supermarkets quickly gain market share and have a competitive advantage for
processed food relative to fresh perishable food items in developing countries (Reardon et al.,
2003). A second sub-strand explores sources of supermarket competitive advantage (discussed in
more detail below). A third sub-strand is starting to show that supermarket shopping leads to the
increased consumption of processed foods, increased diet diversity (e.g. see Rischke et al. (2015)
for Kenya), and increased diet quality (e.g. see Tessier et al. (2008) for Tunisia). This can lead to
reduced child undernutrition on the one hand, but also a higher probability of adults being
overweight (Kimenju et al., 2015) and having a higher body mass index (BMI) (Kimenju et al.,

2015; Demmler et al., 2018).2

A fourth sub-strand documents the diffusion of supermarkets relative to income. The
literature has for some time shown that supermarket shopping is not limited to only high income
consumers in developing countries (e.g. Neven et al. (2006) and D’Haese and Van Huylenbroeck
(2005)). However, it does consistently show that poorer consumers still often persist in shopping
at more traditional outlets for most of their items because, for example, they are more spatially
accessible, offer credit, and offer goods in smaller and more convenient quantities (Goldman
1982; Neven et al., 2006; (Figuié and Moustier, 2009; Tessier et al., 2010; Tschirley et al., 2010;
Battersby and Peyton, 2014). Moreover, traditional markets(with many vendors may also receive
high marks for offering good product diversity within a small distance (Figuié and Moustier,
2009), while supermarkets in low income areas may stock less healthy food (Battersby and

Peyton, 2014).

2 Note that not all studies found a link between supermarket shopping and BMI, for example Umberger et al., (2015)
did not find a statistically significant link among adults in Indonesia, and found mixed results among children.
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Gaps in the relevant literature

There are some important gaps in the literature related to the above strands. First, several
case studies suggest that processed food products are often more price competitive in
supermarkets than in traditional retail outlets in developing countries (summarized by Minten
and Reardon (2008)). However, as Minten et al. (2010) points out, most of the earlier studies had
significant data representation and methodological issues. Moreover, a recent case study of
modern retail - including private supermarkets and public fair price shops, cooperatives - in
Ethiopia, where supermarkets are just starting to emerge, found that processed food was
significantly more expensive compared to the traditional sector (Assefa et al., 2016). Clearly,

more studies are required in countries where supermarket penetration is relatively recent.

Second, we have also not seen any studies that directly evaluate supermarket price
competitiveness for individual product attributes, such as packaging, branding, and nutritional
labeling. Schipmann and Qaim (2011) run hedonic regressions on the value of product attributes
in wet markets and modern retail separately, but they don’t statistically compare the two sets of

results in each type of retail outlet.

Third, there are very few studies that analyze the value of specific product attributes and
supermarket price competitiveness across cities of different sizes and type. Related to the former,
Vandeplas and Minten (2015) compare retail price differences of rice attributes for cities in
Madagascar and India. While these cities have distinctly different average income, they are
roughly equivalent in size. Related to the latter, (Tschirley et al., 2010) calculate supermarket

share for five different sized cities in Zambia and Kenya, but they do not compare prices



Fourth, there has been very little of this type of analysis for processed food products in
sub-Saharan Africa (SSA). The available studies only compare the prices of milled rice attributes
(Dalton, 2004; Minten and Reardon, 2008; Vandeplas and Minten, 2015). This is relevant
because the signs of food system transformation are quite recent and are just beginning to be
understood. These signs include: (a) newly emerging evidence that processed food comprises a
significant and growing portion of the diet for a broad swath of the population (Nel and Casey,
2003; Tschirley et al., 2015; Ronquest-Ross et al., 2015) and (b) newly emerging, but still
limited, evidence of rapid but “quiet” value chain and food processing transformation (Minten et

al., 2015; Reardon et al., 2015).

Fifth, while there are numerous studies on the value of nutritional signaling on packaged
foods, we have not seen any of this analysis in a developing country context. This gap is
particularly salient given the concerns over the nutrition transition in developing countries — a
rise in obesity and non-communicable diseases partially associated with a rise in processed food
consumption (Asfaw, 2011; Popkin, 2014; Zhou et al., 2015). A price markup for nutrition
signaling might suggest a higher willingness of the average consumer to pay for good nutrition
and/or higher supplier markup due to additional costs. But, on the other hand, it might suggest

that poorer consumers will not be able to pay for nutritional attributes.

To address these gaps, this paper will focus on the following research questions: (a) how
price competitive are supermarkets for maize and mixed flour (lishe) products and for the
specific branding, packaging, and nutritional signaling attributes of these products? And (b) how
does the price competitiveness of supermarkets for these products and attributes vary across

primary and secondary cities in Tanzania?



This paper proceeds as follows: (a) the general theoretical framework is presented,
including hypotheses to be tested; (b) the specific research context, process of data collection,

and empirical strategy is discussed; and (c) the results are presented and discussed.

Theoretical framework and hypotheses

The price competitiveness of modern retail

Let us consider the retail market for a certain processed food product Q. We can

characterize the aggregate supply of this product using the following general formulation:

SQ =f(PQJPX!O-X!K) (1)

where S, is the supply, P, is the market price, P, is a vector of input prices, o, is the riskiness of

production, and K is a vector of capital and assets available to the retail sector.

Likewise, let the aggregate demand for this product take the following form:

Do = f(Po,1,T) )

where Dy, is the demand, P, is again the market price, | is the average income of consumers, and
T is a vector of other demand shifters (e.g. consumer tastes and preferences). By setting S, = Dy

we can solve for Py, in equilibrium:



PQ:f(vaaxvK' 1, T) (3)

As mentioned previously, there is a growing literature on the sources of supermarket
competitive advantage. This literature generally finds that supermarkets offer a greater diversity
of products (one stop shopping), higher quality products in a cleaner environment, and in the
longer run, competitive pricing for equivalent products. Competitive pricing maybe be due to the
fact that supermarkets have greater access to capital (although this link has not been formally
tested), translating into more shelf space and the ease of storage, greater economies of scale, and
efficiency in procurement and inventory management (e.g. Ho (2005) for Hong Kong, (D’Haese
and Van Huylenbroeck 2005) for South Africa, Neven et al. (2006) for Kenya, Minten and
Reardon (2008) for Madagascar, and Minten et al. (2010) for India). In other words, there is
reason to believe that supermarkets have lower costs of production which may translate into

lower prices on final goods, and lower prices for specific product attributes. In the context of our

apP
Q < 0Y
0K

research, we will be testing the link between supermarkets and lower prices, i.e., that
where 9K represents an increase in capital associated with supermarkets. This leads to the first

hypothesis.

Hypothesis 1: Modern retail is more price competitive for processed food products than

traditional retail

In theory, if products in supermarkets are more price competitive, the associated market

opP
value of specific product attributes (PQi) should also be more price competitive, i.e.,

% <0 for
oK,

most i. However, it is not clear how this would be distributed across attributes. For example, it is
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possible that supermarkets could be more price competitive in products with nutritional
attributes, but not in products with more complex packaging, if products with complex
packaging are ubiquitous and acquired by most retail outlets, while products with nutritional
attributes are rarer and require specialized procurement channels. This leads to the second

hypothesis:

Hypothesis 2: Price premiums for branding, packaging, and nutritional signaling
attributes are lower in modern retail outlets than in traditional retail outlets due to their overall

price competitiveness.

Price competitiveness and city size

There has been some research in other sectors demonstrating a positive relationship
between market size and (1) the average quality of products that are available (in industries
where fixed costs determine quality), (2) the range of qualities available (in industries where
variable costs determine quality) (Berry and Waldfogel, 2010)3, (3) the average size of retail
outlets in terms of sales and employment, and (4) the dispersion in size of retail outlets

(Campbell and Hopenhayn, 2005).

There has also been much discussion on the link between city size and firm productivity.
In a recent review of the literature, Combes and Gobillon (2015) find that agglomeration

economies for producers have increasing and concave benefits, but also increasing and convex

3 For (1) they look at the newspaper industry as an example and define three measures of quality: (a) the number of
page of the paper, (b) the number of reporters on staff, and (c) the number of Pulitzer Prizes won by the reporters
from 1980-1990. For (2) they look at the restaurant industry and define two measures of quality: (a) the number of
restaurants given four or five Mobil stars, and (b) Zagat’s quality rankings (from local surveys).
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costs, leading to a concave bell-shaped net impact on productivity. The growth of smaller cities
initially leads to higher productivity due to positive labor and technology externalities, but there
are diminishing and potentially negative returns for larger cities due to congestion costs and
rising factor prices. The size at which net marginal productivity turns negative depends on
sectoral, urban, and country characteristics. For example, the benefits of agglomeration tend to
be higher in the service industry than in the manufacturing sector (Melo et al., 2009). If this
increasing (or decreasing) productivity is passed-on to consumers, it might imply a lower

(higher) price premium for similar products and product attributes.

Basic economic theory suggests that shifts in income will increase demand and thus lead
to higher prices for products. But in a city that is much larger, which can lead to positive or
negative impact on productivity and prices, and has a higher average income*, which may lead to
higher prices, will the prices for products overall be more or less competitive? To test this, we

propose two contradictory hypotheses:

Hypothesis 3a: Price premiums for products in Dar es Salaam are higher than in Arusha,
due to a combination of negative returns to city size (population 4+ million in Dar es Salaam vs.
< 1 million in Arusha) and the income effect (lower average incomes in Arusha leads to lower

prices).

Hypothesis 3b: Price premiums for products in Dar es Salaam are lower than in Arusha,

due to increasing returns to city size over and above the income effect (lower average incomes in

Arusha leads to lower prices).

4 As of 2012, GDP per capita in Dar es Salaam was around 1.4 times larger than in Arusha according to the Tanzania
Human Development Report for 2014.
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Packaging and branding, and nutritional signaling

Lancaster (1966) proposed an approach to consumer theory that assumes that consumers
derive utility not from consumption of a set of products per se, but instead from their respective
attributes. This notion helped lay the groundwork for modern hedonic demand theory dating
back to Rosen (1974), who derived market price as a market clearing, “joint-envelope” function
P(z), where z is a vector of product attributes associated with a given product. Quality
differentiated attributes that (a) provide a higher utility, and (b) are costlier to produce, are likely

to translate into a price premium.

There are multiple examples of this in the literature. An example is the literature on
consumer brand equity, defined by Keller (1993, pg. 2) as “the differential effect of brand
knowledge on consumer response to the marketing of the brand”. According to Erdem and Swait
(1998, pg. 7), “a clear and credible brand signal creates value to consumers by decreasing both
information costs and the risk perceived by the consumer and thus increasing consumer-expected
utility.” Over time consumers develop a “personal relationship” with certain brands (Fournier,

1998), evincing loyalty and paying a higher price (Leone et al., 2006).

In many developing country food markets, the local packaging and branding of products,
as opposed to the sale of undifferentiated commodities or of packaged and branded imports, is a
relatively new phenomenon, and appears to mark an important shift in the evolution of the food

system (e.g see Pingali (2007) for Asia, or Ijumba et al. (2015) for an example in Africa).

The incipient research that has been done on the emergence of local brands cum
packaging suggests that branding and packaging add about 10%-20% of value to the final price.
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For example, Minten et al. (2013) estimate a price premium of 11% and 10% for the packaging
and branding, respectively, of makhana products in India, while Costello et al. (2013) use
experimental auctions in Senegal to estimate a 17% consumer willingness to pay for a preferred

locally known branding of rice (assuming identical contents).

There is also tentative evidence that the price premium for specific attributes is higher in
cities with a higher income (Vandeplas and Minten, 2015) — tentative because it’s based on
comparison of only two cities), perhaps because there is a higher willingness to pay for the same

amount and type of quality.

Like above for products, the hypothesized effects of the city on the price of specific
product attributes depends on the relative impact of city size and consumer income. This leads to

the next pair of hypotheses.

Hypothesis 4a: Price premiums for branding, packaging, and nutritional signaling
attributes in Dar es Salaam are higher than in Arusha due to a combination of negative returns to

city size and the income effect.

Hypothesis 4b: Price premiums for branding, packaging, and nutritional signaling
attributes in Dar es Salaam are lower than in Arusha due to increasing returns to city size over

and above the income effect.

The interaction of the price competitiveness of modern retail, and city size

So far we have proposed hypotheses separately testing the price competitiveness of

products and their attributes across types of retail, and across cities of different characteristics.
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We can also ask whether there is an interaction effect between retail type and city type for
products. In other words, will the city size effect and income effect described earlier
differentially impact the price competitiveness of supermarkets compared to traditional outlets?

There seem to be many possibilities:

1. As discussed earlier, lower income consumers often persist in shopping in traditional
retail because it is more spatially accessible, among other reasons. This suggests that the
higher income effect in Dar es Salaam would fall with a higher proportion on
supermarkets, which tend to attract higher income consumers, i.e., the higher income
effect (in Dar es Salaam relative to Arusha) decreases supermarket price competitiveness
(in Dar es Salaam relative to Arusha).

2. Dolislager (2017) posits that:

a. city congestion due to city size increases the cost of time of driving to
supermarkets, which differentially affects higher income consumers (who own
vehicles) and makes supermarket shopping relatively unattractive for them?, i.e.,
city size (in Dar es Salaam relative to Arusha) increases supermarket price
competitiveness (in Dar es Salaam relative to Arusha) by decreasing the relative
income effect from high income consumers on supermarkets.

b. congestion can increase the value of one-stop shopping (i.e., having most of one’s
shopping needs in one place), which supermarkets are well placed to provide, but
again are probably most accessible to higher income consumers with vehicles,

i.e., city size (in Dar es Salaam relative to Arusha) decreases supermarket price

5 We suggest that this causes a decrease in the demand in supermarkets from high income consumers who normally
create an upward pressure (income effect) on price.
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competitiveness (in Dar es Salaam relative to Arusha) by increasing the relative
income effect on supermarkets.

c. rising cost of land in large cities may hurt the price competitiveness of
supermarkets more than traditional retail, where informal vendors are often not
paying the explicit cost of land, i.e, a city size cost (in Dar es Salaam relative
Arusha) decreases supermarket price competitiveness (in Dar es Salaam relative
to Arusha) by increasing the cost of production mostly for supermarkets.

3. Finally, the positive agglomeration effects of city size on productivity would seem to
benefit supermarkets the most by increasing their market size and attracting external
investors to leverage economies of scale, possibly improving their price competitiveness,
i.e,. the city size benefit (in Dar es Salaam relative to Arusha) increases supermarket
price competitiveness (in Dar es Salaam relative to Arusha) by increasing their relative

economies of scale mainly for supermarkets.

The net impact of the city size and income effect (in Dar es Salaam relative to Arusha) on
supermarket competitiveness depends on the relative weights of many different factors

(including the ones above). This leads to the final set of conflicting hypotheses:

Hypothesis 5a: Modern retail is most price competitive, compared to traditional retail, for
processed food products in Arusha compared to Dar es Salaam, due to a combination of net

negative impacts on supermarket price competitiveness from city size and the income effect.

Hypothesis 5b: Modern retail is most price competitive, compared to traditional retail, for

processed food products in Dar es Salaam compared to Arusha, due to a combination of net

15



positive impacts on supermarket price competitiveness from city size, over and above the

negative income effect.

Research context and data collection

Research context

Since the market and political reforms of the 1990’s, food retail in Tanzania has rapidly
modernized. This is evidenced by the rapid penetration of international and national chain
supermarkets, mini-supermarkets, and new format retail clusters, coexisting alongside traditional
markets and shops (Ichumba et al., 2015). In the food processing sector, there has been a
proliferation of micro-, small-, and medium-size food processing firms for basic staples such as
rice, maize, other grain, and mixed flour products. Evidence from other countries suggests that
the proliferation of micro and small processing firms is only a first stage in food system
modernization, and that at some point — with the timing depending on the characteristics of the
broader economy as well as the economics of production and consumption in particular sectors -
there will be a second stage of industry consolidation into a handful of large and medium size
firms (Reardon and Timmer, 2012). For example rapid consolidation occurred in the US food
processing sector from the 1950s onward (Sexton, 2000) and the Brazilian dairy processing

sector through the 1980s and 1990s (Farina, 2002).

Food system modernization has occurred unevenly across Tanzania. We focus on two
cities in particular: Dar es Salaam and Arusha. Dar es Salaam is a rapidly growing coastal mega-
city with a current population of around 4.5 million and a higher average GDP per capita. Of the

two cities it has undergone the most significant food retail transformation, boasting at least 10
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supermarket chains with at least 30 total outlets, and hundreds of mini supermarkets. Arusha has
a population of under half a million and is a popular tourist destination with a relatively large
middle class. It has a number of semi-national food processing companies that produce flour
products with relatively advanced types of packaging (relative to Dar es Salaam) (ljumba et al.,

2015).

The product focus will be on processed maize flour and lishe flour, i.e., mixed flour that
is generally perceived to be healthy. These are two products that (a) are found in nearly all retail
outlet types, (b) are relatively simple in their processing, but show increasing product
differentiation (in terms of packaging, labeling, brand recognition, etc.) and are dominantly

produced within Tanzania, and (3) continue to occupy an important part of the Tanzanian diet.

In particular, lishe products have become very popular and are specifically marketed as a
nutritional supplement for infants. Furthermore, there are dozens if not hundreds of individual
brands competing for market share in a competitive environment (ljumba et al., 2015). Most of
these brands are differentiated not only by the type of packaging and branding, but also by
explicit signals of health and nutrition. These include claims about immune system health,
improved sight, and removal of toxins from the body. We also test for what we argue are implicit
signals of health, such as the presence of nutritional information on the package and the range

and number of ingredients.

Data Collection
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The data for this paper is based on (a) a survey of retail outlets in Dar es Salaam (April —
June, 2016°) and Arusha (July — August, 2016). As depicted in Figure 3.1, we conducted a multi-
stage sampling strategy of five types of food retail outlets in the two cities. Starting with the most

traditional, these types are:

1. non-self-service open air municipal market stalls,

2. small enclosed shops (dukas) located both within and outside of municipal markets that
are the most ubiquitous and appear to serve most of the population for most of their food
needs,

3. self-service grocery stores (or mini-supermarkets) that together with the larger dukas
appear to serve a similar function to the “neighborhood stores” described by Dannhaeuser
(1980) in the Philippines as being indicative of an “intermediate stage of development”

and early vertical market integration, and

4. large chain and independent supermarkets that have rapidly arisen in Latin America and
Asia (Reardon et al., 2003), and have also occurred more recently in some African
countries, notably South Africa (Weatherspoon and Reardon, 2003), and countries like

Tanzania within the last 10-15 years.

Sampling

In each city, we first conducted a census of all large supermarket outlets, in Dar es

Salaam, 29 stores across 14 chains, and in Arusha, 4 stores across 3 chains’. Due to difficulties

6 For a number of the large supermarkets we conducted the product inventoried and observational data collection
(not interviews) in later months. One mini supermarket in Dar es Salaam was interviewed in a later month.

7 2 of these supermarkets were part of the same local Arusha chain, and the other 2 were part of two separate chains
that also have representation in Dar es Salaam
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obtaining the full collaboration of managers in many of these large outlets, with few exceptions
we conducted “product inventories” rather than full surveys. These inventories established the
full range of processed products available among maize meal, other flour, rice, and lishe (mixed
“healthy” flour), fruit juice products (including sodas that contained some juice content), and

dairy products, and their prices, but did not obtain data on sales and procurement.

For all other retail outlet types, we conducted stratified, multi-stage random sampling® of
outlets that contained at least one of the following items mentioned above. The sampling
consisted of three general stages. Strata were districts, three in Dar es Salaam, and one in Arusha,
outlets within markets versus those outside of markets, and outlet types. Sampling steps in Dar

es Salaam were as follows (see Figure 3.1):

1. We randomly selected 10 markets in each district.

2. We stratified on outlets within each market by listing all outlets and then conducting a
separate random sample® of stalls, shops that carried lishe products, and shops that did
not carry these products; this step was necessary in order to ensure sufficient lishe
observations, as the number of outlets carrying them was relatively small.

3. For all outlets not located within markets, we randomly selected 10 wards in each district.

4. We conducted a census of all mini-supermarkets in each of these wards.

8 All random sampling at each level was conducted by (1) listing the universe of sampling units, (2) assigning each
unit a random number in Microsoft Excel, and (3) sorting and sampling the units with the lowest random numbers
until the sample size was reached

9 Details on sample sizes, etc., can be found in Table 2.2.
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5. We randomly selected one Mtaa within each ward™, listed all shops carrying and not
carrying lishe products in these Mtaas, and randomly sampling each type of shop in each

mtaa, respectively.

SAMPLING APPROACH FOR DAR ES SALAAM

(1) Census of all chain supermarket outlets in city (n=29)
(2) Sampling of other outlets within each of three districts

Outlets within Outlets outside
markets markets

Random selection of markets Random selection of wards

Random selection

of Mtaas. Census
Dukas w/ Dukas w/o talls Dukas w/ Dukas w/o Mini Super-
lishe lishe lishe lishe markets
(sample) (sample) e imple) (sample) (sample) (CENSUS)

Figure 1. Diagram of multi-stage sampling strategy for food retail outlets in Dar es Salaam

Sampling in Arusha followed a similar approach, with a few exceptions (see Figure 3.2):

1. Inall but one market (Kilombero), all outlet types were covered in a census, rather than a
sample.
2. In non-markets, traditional outlets were not stratified by store type, but instead by

previously listed and newly discovered outlets.

10 In Dar es Salaam, we first took a sub-sample of 6 wards out of the 10, before taking a sub-sample of mtaas. We
did this based on time and cost considerations.
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3. The final sample size, and sample sizes per Mtaa, and the total number of sampled Mtaas,
varied across cities, due to both the differing number of administrative units in each city,

and cost considerations®?.

SAMPLING APPROACH FOR ARUSHA

(1) Census of all chain supermarket outlets in city (n=4)
(2) Sampling of other outlets within the single district

Outlets within Outlets outside
markets markets

. Random selection of wards
Selection of all markets

Random selection

of Mtaas Census
Dukas in All other All Dukas P
Kilombero outlets in all (sample+ Mini Super-
(sample) markets census of newly ?EENH;;;
(CENSUS) listed outlets) ¢ )

Figure 2. Diagram of multi-stage sampling strategy for food retail outlets in Arusha
Details of the specific sampling strategy, original listing size, final sample size, and

estimated population size in the retail survey for each city are shown in Table 1 below*2.

Table 1. Details of retail sampling strategy

Market Final Estimated
or Non- Sampling Original Sample  population
City Market cluster Sampling strategy Listing size size size

1 Arusha is a much smaller city with many fewer wards and mtaas. We decided to sample one mtaa each from 12
wards (which is 48% of all wards in Arusha) instead of from 18 wards like in Dar es Salaam (which is 18% of all
wards in Dar es Salaam), and then take a larger maximum sample within each mtaa.

2 Also, more information about weighting and stratification can be found in Appendix table 2A.1 (2A.1.1 for Dar es
Salaam, and 2A.1.2 for Arusha, respectively)
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Dar es

Attempted full census in each of the 30

Salaam  Market Shop - Lishe  sampled sokos 34 30 57
Shop -non-  Maximum sample size of 3 outlets in
Lishe each of the 30 sampled sokos 154 68 224
Maximum sample size of 8 outlets in
Stall each of the 30 sampled sokos 166 106 260
Non- Maximum sample size of 7 outlets in
market Shop - Lishe  each of the 18 sampled mtaas 227 106 7349
Shop -non-  Maximum sample size of 11 outlets in
Lishe each of the 18 sampled mtaas 1071 196 37226
Mini Attempted full census in each of the 30
supermarket  sampled wards 108 95 330
Large Full census, observational data and
supermarket  some partial/full surveys 29 29 29
Total
DES All Outlets 1789 630 45475
Arusha  Market Shops Full census (see text for exception) NA* 108 122
Stall Full census NA 46 46
Mini Mini supermarkets found during
supermarket  survey in sokos NA 7 7
Maximum sample size of 30 outlets in
Non- each of the 12 sampled mtaas. Census
market Shop of new outlets discovered 330 278 3409
Mini Attempted full census in each of the 12
supermarket ~ sampled wards 70 90** 190
Large
supermarket  Full census, observational data 4 4 4
Total
Arusha  All Outlets NA 533 3778

Notes: Due to small original sample size and large turnover from original listing, most sokos were relisted during survey

and complete census was taken. Sample size includes new mini-supermarkets found since the listing

The data was collected using tablet questionnaires, translated into the Swahili language,

with questions asked by trained local enumerators eliciting verbal responses. The tablet

questionnaires were iteratively pretested in the office and in the field by a subset of the

enumerators to make sure that (a) they worked properly, (b) the Swahili translations

corresponded with the intended meaning, and (c) the questions themselves were intelligible. All
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of the enumerators were then trained on the proper use of the tablets and they assisted in the

further refinement of the questionnaire, testing in both the office and in the field.

Empirical Specification
Hedonic approach

Methods for measuring the marginal value of specific food product characteristics can be
categorized into stated preference and revealed preference approaches. Stated preference
approaches can involve the use of choice experiments, which are designed to elicit willingness to
pay for product attributes, or experimental auctions, which are designed to mimic a market
scenario to see how consumers will behave under alternative conditions. Both methods are
especially suited to estimate the potential value of product attributes that are not yet available on

the market.

Revealed preference approaches — those that analyze actual market behavior using
observational data - fall under two categories: structural and reduced form. Structural approaches
estimate a system of demand and supply equations and then run counterfactual scenarios to
isolate the value of specific features. For example Goldfarb et al. (2009) used this approach to
estimate the value of specific breakfast cereal brands after controlling for other attributes.
Structural approaches are difficult to implement with cross sectional data or with data that lacks
detailed information on consumer level characteristics. Alternatively, we opt to use the hedonic

method, a reduced form approach that estimates the determinants of market price.
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The derivation of the hedonic function assumes that the consumer chooses x, defined as
all other products, and z, a vector of product attributes for a particular product, in order to

maximize their concave utility function U(x, z) subject to a budget constraint: | = x + p(z). From

the first order conditions the following relationship is derived:

®az, =2 toralli=1.n
du/dx dz; sath

equating the marginal value of the attribute (p;) to the marginal rate of substitution (MRS)
between that attribute and the composite of all other products. The set of indifference curves for
different sets of attributes traces out a consumer’s “bid” function, B(z, u, 1) which defines their
maximum willingness to pay for different attribute sets for a given level of utility (u) and

income.

The supplier (retailer in this case, whose selling is the “production”) similarly chooses the

amount of z to maximize the following profit function: = = Qp(z) — C(Q, z), yielding the first

dC
order condition: % = %for all i = 1...n, relating the market value and the marginal cost of
L

producing each attribute of z. Similar to the consumer case, the set of indifference curves traces
out their “offer” curve O(z, m) — the minimum willingness to accept for the provision of z given a

set level of profit.

Finally, the joint-envelope function that relates the price of a good to its set of attributes,
traces out the market equilibrium set of intersections between all of the consumer bid functions
and producer offer functions, thereby uncovering the implicit marginal price of each individual
product attribute. This model can be extended to account for the choice among multiple products

each with a distinct attribute set (Ladd and Suvannunt, 1976).

Empirical model
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We adapt the semi-log hedonic model (Diewert, 2003). In its most general form Let s
denote each product found in each particular retail outlet (this assumes that identical products
can have different prices in different outlets) such that s = 7...S, let N denote the entire set of

attributes to be estimated in the model:
Log(P,) = ag + XN_1 Bn Zpns + ECity + 8SuperMkt (4)
s=1..5

where P is the price per kilogram of each product found in each particular retail outlet, z,,¢ is a
vector of product and store attributes of each product, City is a city dummy variable (equal to 1 if
located in Dar es Salaam), SuperMkt is a supermarket dummy variable, equal to 1 if the product
is within a supermarket, &; is the error term, and S,,, £, and & are coefficients to be estimated in
each model. Note that the coefficients can be interpreted as the percentage change in total price

due to the presence of the corresponding product, locational, or retail type attribute.

We choose this functional form for a number of reasons. First, the log-log variation of the
model cannot account for attribute levels of zero, and the linear variation is actually non-linear in
parameters or else its linear approximation is difficult to justify according to microeconomic
theory (Diewert, 2003). The semi-log model avoids both problems and allows for a non-linear
relationship between product attributes and price, or a constant relationship between product

attributes and the proportional change in price.

For the purposes of hypothesis testing, we (a) run a pooled regression and estimate key
coefficients, and (b) run a series of non-pooled regressions and perform F-tests of the difference

of coefficients between groups. For each regression we also control for package size, and for
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heteroscedasticity in the error terms using a clustered standard error. Table 2 lists the test for

each hypothesis, and Table 3 gives information for each of the variables used in the models.

Table 2. Hypothesis testing

Hypothesis

Description of test

Hypothesis test

Hypothesis 1: Modern retail is more price competitive
for processed food products.

Hypothesis 2: Price premiums for branding, packaging,
and nutritional signaling attributes are lower in modern
retail outlets due to their overall price competitiveness.

Hypothesis 3a: Price premiums for products in Dar es
Salaam are higher than in Arusha, due to a combination
of negative returns to city size and the income effect
(lower average incomes in Arusha leads to lower prices).

Hypothesis 3b: Price premiums for products in Dar es
Salaam are lower than in Arusha, due to increasing
returns to city size over and above the income effect
(lower average incomes in Arusha leads to lower prices).

Hypothesis 4a: Price premiums for branding, packaging,
and nutritional signaling attributes in Dar es Salaam are
higher than in Arusha due to a combination of negative
returns to city size and the income effect.

Hypothesis 4b: Price premiums for branding, packaging,
and nutritional signaling attributes in Dar es Salaam are
lower than in Arusha due to increasing returns to city
size over and above the income effect.

Hypothesis 5a: Modern retail is most price competitive,
compared to traditional retail, for processed food
products in Arusha compared to Dar es Salaam, due to a
combination of net negative impacts on supermarket
price competitiveness from city size and the income
effect.

Hypothesis 5b: Modern retail is most price competitive,
compared to traditional retail, for processed food
products in Dar es Salaam compared to Arusha, due to a
combination of net positive impacts on supermarket
price competitiveness from city size, over and above the
negative income effect.

Pooled regression.

Separate regressions in
supermarkets (sup) and non-
supermarkets (trad). F-test of

differences between coefficients.

Separate regressions in Dar es
Salaam and Arusha. F-test of

differences between coefficients.

Pooled regression.

Separate regressions in Dar es
Salaam and Arusha. F-test of

differences between coefficients.

*Same as above.

*Same as above.

*Same as above.

6<0

Bn(sup) < By (trad)

For each n

£>0

£<0

Bn(DES) > B, (Arusha)

For each n

Bn(DES) < B, (Arusha)

For each n

S§(DES) > 6 (Arusha)

S§(DES) < 6 (Arusha)
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Table 3. Product, store attributes, city, and retail type for both product types

Grouping Variable Name ~ Model Variable Notes
category Type
Retail Type Mini Both Dummy 1 indicates product is found in mini supermarket. Mini
supermarkets (0,2) supermarkets are defined as being relatively small, but self-
service. They are categorized as “modern retail”
Large Both Dummy 1 indicates product is found in large supermarket. Large
supermarkets 0,1) supermarkets are defined as chains and relatively large
independent supermarkets. They are categorized as “modern
retail”
All Both Dummy 1 indicates product is found in a mini or large supermarket.
supermarkets 0,1) Grouped as “All” in non-pooled regression comparing across
cities (due to few observations in Arusha)
City Dar es Salaam Both Dummy 1 indicates product is found in Dar es Salaam
designation 0,1)
Label Health claim Both Dummy 1 indicates vague or explicit health claim on the package (e.qg.
attributes 021) “highly nutritious” or “improved sight™)
Health Both Dummy 1 indicates nutrition information (like calories, protein,
information 0,1) nutrients) visible on the package
Product Whole grain Maize Dummy 1 indicates that it is whole grain maize flour, not highly refined
attributes flour (dona) flour 0,1) flour
Number of Lishe Integer The number of major ingredients that are contained in the lishe
ingredients flour flour (e.g., millet, soy, peanuts, carrot)
Contains Lishe Dummy 1 indicates that it contains at least one animal product, such as
animal flour 0,1) milk or fish powder
products
Contains Lishe Dummy 1 indicates that it contains at least one fruit or vegetable
produce flour 0,1)
Contains nuts Lishe Dummy 1 indicates that it contains at least one type of nut
flour (0,1)
Contains Lishe Dummy 1 indicates that it contains at least one type of legume
legumes flour (0,2)
Packaging Poly-sack Maize Dummy 1 indicates that the product has poly-sack packaging
attributes packaging flour 0,1)
Clear plastic Maize Dummy 1 indicates that the product has clear plastic packaging
packaging flour 0,1)
Color plastic Both Dummy 1 indicates that the product has colored plastic (excluding
NZ packaging 0,1) ziplock) packaging
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Table 3. (cont’d)

Grouping Variable Name  Model Variable Notes
category Type
Paper bag Both Dummy 1 indicates that the product has paper bag packaging
0.1)
Other Both Dummy 1 indicates that the product has all other packaging (including
packaging ZL 0,1) colored plastic with ziplock
Other Maize Dummy 1 indicates that the product has other packaging (including
packaging Cpa  flour 0,1) colored plastic and paper bag). Note this is a different grouping

of “other packaging” which is used when sample size
necessitates.

Brands Major brand Both Dummy 1 indicates that the firm has 10 — 74 maize, lishe, or other flour
0,1) products in the sample (across both cities)
Top brand Both Dummy 1 indicates that the firm has greater than 75 maize, lishe, or
0,1) other flour products in the sample (across both cities)
Top or major Maize Dummy 1 indicates that the firm has greater than 10 maize, lishe, or
brand flour 0,1) other flour products in the sample (across both cities)
Store level Outlet size Both Continuous  The size of the outlet in 100s of square meters
attributes (100 sq meters)
Has parking Both Dummy 1 indicates that the outlet has parking available
(01)
Has annex Both Dummy 1 indicates that the outlet contains annex services linked
services 0,1) with/within the outlet such as an eating area attached to outlet,
ATM machine/bank, cell phone banking services (e.g. MPESA,
TIGO)
Number of Both Integer Integer variable indicating the number of mechanical cash
cash registers registers
Package size  Size of Both Continuous  Size of the package in kgs (if packaged)
(control) package (if
packaged)
(kgs)
Results

Table 4 displays the share of maize product attributes by city and retail outlet type. There
are interesting distinctions both across cities and across retail outlet types. Across cities, mini
supermarkets in Arusha tend to carry products that have more value added than Dar es Salaam.

There are three examples of this. First, 35% and 32% of products in mini supermarkets of Arusha
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make a health claim and contain nutrition information on the package, respectively, while in Dar
es Salaam only 8% and 6% do the same. Second, the packaging in mini supermarkets in Arusha
is more “complex” — only 31% of products are sold loose or packaged in polypropylene sacks or
clear plastic, while in Dar es Salaam 95% of products are packaged in this way. Third, the
products sold in Arusha mini supermarkets tend to be a major or top brand (93%), while this is
not the case in Dar es Salaam (only 27%). On the other hand, mini supermarkets in Dar es
Salaam carry a higher share of whole grain (dona) flour, 45% compared to only 11% in Arusha.
This aligns with the discussion in ljumba et al. (2015) that in Dar es Salaam but not Arusha,
there has been a resurgence of interest among consumers in healthier eating via the purchase of

whole grain maize flour.

Across outlet types, there is a large difference in the types of product attributes found in
traditional markets compared to supermarkets, and, in Dar es Salaam, a large difference between
mini and large supermarkets. First, products in traditional markets are predominantly sold loose,
while this is rare in supermarkets. Second, in Dar es Salaam, there is a clear differentiation in the
“complexity” of packaging type between mini and large supermarkets — mini supermarkets
predominantly carry products packaged in polypropylene sacks (76%), while large supermarkets
are much more likely to carry products packaged in clear plastic, colored plastic, and paper bags
(26%, 40%, and 23%). Moreover, a larger share of products in large supermarkets of Dar es
Salaam make health claims (40% compared to 8%), have nutrition information (24% compared

to 6%), and are a major or top brand (74% compared to 27%).

Traditional retail shows little difference in product attributes across the two cities. In
each city, traditional retail is dominated by minor brands sold loose and thus featuring no health
claims.
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Table 4. Maize flour — attributes weighted frequency of occurrence

DES Arusha
Large Mini Traditional Large Mini Traditional

supermarket  supermarket retail supermarket  supermarket retail
# of sample
observations 104 112 768 15 116 562
Estimated total # of
observations 104 388 69560 15 236 4824
Label attributes (%)
Health claim 40 8 5 0 35 2
Health information 24 6 0 33 32 2
Product attributes (%)
Highly refined (sembe) 57 55 71 100 89 64
Whole grain flour
(dona) 43 45 29 0 11 36
Total (%) 100 100 100 100 100 100
Packaging attributes
(%)
Sold loose 3 9 85 0 2 91
Poly-sack packaging 5 76 15 7 22 3
Clear plastic packaging 26 10 0 47 7 1
Color plastic NZ
packaging 40 1 0 0 38 3
Paper bag 23 1 0 40 16 1
Other packaging ZL 3 4 0 7 15 1
Total packaging (%) 100 100 100 100 100 100
Brands (%)
Minor brand 26 73 80 40 7 91
Major brand 54 27 20 20 28 2
Top brand 20 0 0 40 65 6
Total brands (%) 100 100 100 100 100 100
Store level attributes*
Outlet size (sq meters) 3732 70 15 2523 526 19
Has parking (%) 88 52 1 100 34 3
Has annex services (%) 71 30 8 100 27 11
Number of cash
registers 5.1 0.1 0.0 7.8 0.4 0.0

Notes: to make consistent with hedonic regression model, outlet characteristics averaged across all products, i.e, there
is an implicit weighting by number of products. Not all observations have data for all attributes. There are very few
observations for Arusha large supermarkets, and so the results are greyed out and will not be used for interpretation

Table 5 displays the share of lishe product attributes by city and retail outlet type. One
major difference from the maize flour products is that across all retail types and both cities, most

product are sold packaged. In Dar es Salaam most products are packaged in clear plastic or paper
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bags (for clear plastic, 31% in traditional markets, 48% in mini supermarkets, and 25% in large
supermarkets, while for paper bags, it is 55%, 36%, and 45%, respectively). In Arusha on the
other hand, the majority of products are sold in paper bags only (73% in traditional retail, and

85% in mini supermarkets).

Across retail outlet types in both cities, traditional retail markets have a higher share of
top brands than do supermarkets, however this is not the case for major brands. For example, in
Dar es Salaam, 57% of products in traditional markets are a top brand, while in mini
supermarkets it is only 28% and in large supermarkets it is 38%. In both cities, products in
traditional markets are less likely to make a health claim than products in supermarkets (e.g. in
Dar es Salaam, 42% for traditional retail, 55% for mini supermarkets, and 81% for large
supermarkets). In Dar es Salaam, traditional retail outlets tend to have more lishe products that

contain nutrition information, while in Arusha it is just the opposite.

Table 5. Lishe flour — attributes weighted frequency of occurrence

DES Arusha
Large Mini Traditional Large Mini Traditional

supermarket  supermarket retail supermarket  supermarket retail
# of observations 95 175 76 21 158 126
Population weighted
# of observations 95 607 2704 21 317 686
Label attributes (%)
Health claim 81 55 42 62 50 43
Health information 61 80 84 95 85 75
Product attributes
(%)
Number of ingredients 45 4.7 45 4.9 5.6 5.3
Contains animal
products 4 3 6 10 4 9
Contains produce 7 17 6 19 29 33
Contains nuts 47 69 71 33 58 62
Contains legumes 58 52 37 76 72 55
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Packaging attributes

(%)

Sold loose 1 0 10 0 0 12
Poly-sack packaging 0 1 2 0 0 0
Clear plastic

packaging 25 48 31 0 2 4
Color plastic NZ

packaging 17 5 0 5 7 2
Paper bag 45 36 55 76 85 73
Other packaging ZL 12 11 1 19 6 9
Total packaging (%) 100 100 100 100 100 100
Brands (%)

Minor brand 32 52 30 38 29 28
Major brand 31 20 12 24 33 21
Top brand 38 28 57 38 38 52
Total brands (%) 100 100 100 100 100 100
Store level

attributes*

Outlet size (sq meters) 2328 56 19 2983 317 25
Has parking (%) 89 49 7 100 25 1
Has annex services

(%) 71 25 4 100 30 24
Number of cash

registers (#) 3.3 0.1 0.0 3.0 0.2 3.2

Notes: To make consistent with hedonic regression model, outlet characteristics averaged across all products, i.e, there is an
implicit weighting by number of products. Not all observations have data for all attributes. There are very few observations
for Arusha large supermarkets, and so the results are greyed out and will not be used for interpretation

In Table 6 we test the first hypothesis that “modern retail” is more price competitive for
processed food products. To do this, we decompose modern retail into two types, mini
supermarkets and large supermarkets, and test whether the respective coefficients are
significantly negative, i.e., whether § < 0 from the general model above. Our results do not
support the hypothesis. First, starting with the pooled maize flour model, we find that, after
controlling for product and store attributes, maize flour products in mini supermarkets are 9.3%
more expensive than in traditional markets, and large supermarkets are 23.1% more expensive.
Second, In the pooled lishe flour model, the coefficients are not statistically significant,
suggesting that supermarkets do not influence the prices of these products.
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There is another interesting observation from Table 6%, First, we would expect there to
be a price premium for packaging and labeling attributes. And indeed, in the maize flour model,
this is born out. For labeling, there being a health claim and health information on the package
yield a 1.8% and 3.6% premium, respectively. Relative to the product sold loose, poly-sack
packaging, clear plastic packaging, colored plastic packaging (without a ziplock), paper bags,
and other packaging yield 3.9%, 39%, 28.2%, 20.1% and 39%, respectively. Apart from poly-
sack packaging (which is ubiquitous within Tanzania), these premiums are higher than the 10%-

20% price premium range for packaging that we discussed above.

However, in the lishe flour model, there is not a consistent premium for these attributes.
There is not a significant difference in price for the health claim and health information
attributes, and colored plastic (without ziplock) is the only type of packaging, relative to product
sold loose, clear plastic, and poly-sack packaging®, that has a positive and significant price
premium, of 25.5%. Paper bag packaging and other packaging carry significantly negative
premiums of 11.7% and 13.7%, respectively. On the other hand, counter to the maize flour
model, there is a significant price premium of 8.1% and 11.5% for major and top brands,

respectively.

In table 6 we also test hypothesis 3a and 3b and find that the prices in Dar es Salaam are
around 16-17% higher than in Arusha. This confirms hypothesis 3a and suggests that, overall,
the higher price impact of the productivity costs of city size and the income effect outweigh the

lower price impact of the productivity benefits of city size.

13 Note, below we will discuss the city price premium and the negative premium for whole grain maize flour when
comparing across cities.

4 These “less complex” types of packaging were lumped together into the default due to their low product
occurrence rates.
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Table 6. Pooled hedonic regression models

Maize flour model

Lishe flour model

Mini supermarkets 0.093***
(0.02)
Large supermarkets 0.231***
(0.02)
Dar es Salaam 0.165***
(0.02)
Health claim 0.018***
(0.01)
Health information 0.036**
(0.02)
Whole grain flour (dona) -0.023***
(0.01)
Poly-Sack 0.039**
(0.02)
Clear plastic packaging 0.390%***
(0.04)

Number of ingredients --

Contains animal products --

Contains produce --

Contains nuts --

Contains legumes --

Color plastic NZ packaging 0.282***
(0.02)
Paper bag 0.201***
(0.03)
Other packaging ZL 0.390***
(0.05)
Major brand 0.012
(0.01)
Top brand 0.017
(0.02)

0.011
(0.04)
0.047
(0.06)

0.160%**
(0.03)
-0.027
(0.03)
-0.030
(0.04)

-0.022%*
(0.01)
0114
(0.07)

0.105%*
(0.05)
-0.028
(0.04)
0.027
(0.03)

0.255%**
(0.05)

-0.117%*+
(0.03)
-0.137%**
(0.05)
0.081*
(0.05)

0.115%*
(0.05)

Notes: p<0.10, ** p<0.05, *** p<.01. For presentation purposes, store level
attributes included in analysis, but excluded from table. The dependent

variable is log[price/kg]
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In Tables 7 and 8, for maize flour products and lishe flour products, respectively, we test
the second hypothesis that price premiums for branding, packaging, and nutritional signaling
attributes are lower in modern retail outlets due to their overall price competitiveness. To do this,
we ran separate models in supermarkets - with mini supermarkets and large supermarkets pooled
together - and traditional outlets, using the same set of variables, and then conducted F-tests of
differences between each of the coefficients. Analogous to first hypothesis, the results largely do
not confirm the second hypothesis for labeling and packaging attributes, but they do for top

brands.

First, there is no significant difference in the price of labeling attributes in either the
maize flour or the lishe flour model. Second, while packaging attributes contribute to a positive
price premium for maize flour products in both supermarkets and traditional outlets, the premium
is significantly higher in supermarkets, except for paper bag packaging; the difference is not
significant, i.e., they are more expensive!®. In the lishe flour model, paper bags and other
packaging types grouped together mainly carry a negative premium in both outlet types and are
significantly more negative in traditional markets, i.e., again more expensive in supermarkets.
However, colored plastic carries a positive premium in both cities, and this premium is

significantly lower in supermarkets.

Third, while there is no consistent premium for major brands and top brands in

supermarkets, there is a 6.8% premium for top maize brands and a 16.8% premium for top lishe

15 As a robustness check, we the same maize flour model, but group color plastic packaging, paper bag packaging,
and other packaging into one category (Appendix Table 3A.3). We do this do to the relative low number of
observations of these packaging types in the traditional retail sector. We get the same general result that packaging is
relatively more expensive in supermarkets than in traditional retail outlets.
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brands in traditional retail outlets. Moreover, top brands, holding all else constant, are

significantly less expensive in supermarkets for both types of products.

Finally, for lishe products, there is not a consistent relationship between ingredients and
supermarket price competitiveness. More ingredients decrease the premium in both supermarkets
and traditional outlets, but this decrease is significantly less pronounced in supermarkets, a
decrease of 1.5% in supermarkets compared to a decrease of 4.1% in traditional outlets, i.e.,
ingredients are more expensive in supermarkets. The animal products ingredient (dairy or meat)
also carries a higher price premium in supermarkets. On the other hand, produce ingredients

(fruits and vegetables) carry a lower price premium, i.e., are less expensive in supermarkets.

Table 7. Hedonic maize flour models — supermarket vs. traditional retail

Non-pooled coefficients F - Test
Supermarket Traditional retail

model model F Prob > F

Dar es Salaam 0.222%** 0.165*** 2.54 0.1147
(0.03) (0.02)

Health claim 0.018 0.019%** 0.00 0.9859
(0.03) (0.00)

Health information 0.097** 0.023 2.38 0.1262
(0.05) (0.01)

Whole grain flour (dona) 0.003 -0.023*** 2.13 0.1476
(0.02) (0.01)

PolySack 0.147*** 0.037** 7.52 0.0074
(0.03) (0.02)

Clear plastic packaging 0.508*** 0.322%** 7.41 0.0078
(0.07) (0.02)

Color plastic NZ packaging 0.362%** 0.268*** 2.79 0.0985
(0.05) (0.02)

Paper bag 0.305%** 0.161** 2.35 0.1288
(0.06) (0.07)

Other packaging ZL 0.528*** 0.317*** 4.60 0.0348
(0.11) (0.02)

Major brand 0.048 0.011 0.57 0.4532
(0.05) (0.01)

Top brand -0.026 0.068*** 6.11 0.0154
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(0.04) (0.01)

Outlet size (100 sq meters) 0.002* 0.008 0.20 0.6565
(0.00) (0.01)

Has parking -0.020 0.002 1.10 0.2966
(0.02) (0.01)

Has annex services -0.015 -0.009 0.06 0.8067
(0.03) (0.01)

Number of cash registers 0.005 0.020 0.92 0.3400
(0.01) (0.01)

Size of package (kgs) -0.013*** -0.006*** 8.78 0.0039
(0.00) (0.00)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant results
from the F-Test are in bold. The size of package assumes that it is a packaged product.

Table 8. Hedonic lishe flour models — supermarket vs. traditional retail

Non-pooled coefficients F - Test
Supermarket Traditional

model retail model F Prob > F

Dar es Salaam 0.174%** 0.145** 0.26 0.612
(0.03) (0.05)

Health claim 0.047*** 0.002 11 0.2991
(0.02) (0.03)

Health information 0.004 -0.102 2.55 0.1152
(0.02) (0.06)

Number of ingredients -0.015** -0.041%** 423 0.0436
(0.01) (0.01)

Contains animal products 0.180*** -0.051 4.9 0.0303
(0.06) (0.09)

Contains produce 0.048* 0.217*** 5.79 0.0189
(0.02) 0.07)

Contains nuts -0.011 -0.096 2.26 0.1372
(0.01) (0.06)

Contains legumes 0.030* 0.042 0.12 0.7289
(0.02) (0.03)

Color plastic NZ packaging 0.245%** 0.365*** 1.39 0.2433
(0.06) (0.08)

Paper bag -0.048* -0.213*** 7.63 0.0074
(0.03) (0.06)

Other packaging ZL -0.037 -0.307*** 8.02 0.0061
(0.05) (0.08)

Major brand -0.011 -0.017 0.01 0.9223
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(0.02) (0.04)

Top brand 0.024 0.168** 4.26 0.0429
(0.02) (0.07)

Oultlet size (100 sq meters) 0.000 0.039 0.47 0.496
(0.00) (0.06)

Has parking 0.049** 0.506*** 49.46 0.000
(0.02) (0.06)

Has annex services -0.011 -0.163 21 0.1519
(0.02) (0.10)

Number of cash registers -0.003 -0.085** 4.47 0.0381
(0.00) (0.04)

Size of package (kgs) -0.470*** 0.172** 29.63 0.000
(0.10) (0.07)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant
results from the F-Test are in bold. The size of package assumes that it is a packaged product.

In Tables 10 and 11, for maize flour products and lishe flour products, respectively, we
test the remaining hypotheses by running separate models in Dar es Salaam and Arusha, and then

conducting F-tests of differences between each of the coefficients.

The fourth hypothesis tests whether price premiums for branding, packaging, and
nutritional signaling attributes are higher in Dar es Salaam (hypothesis 4a), or higher in Arusha
(hypothesis 4b), depending again on the same considerations as in hypotheses 3a and 3b. Like
above, the results for labeling and packaging appear to slightly support the former hypothesis,
that overall higher incomes in combination with a diminishing or negative city size effect leads
to higher prices in Dar es Salaam. First, there is no significant difference in the price of labeling
attributes across cities in the maize flour model, but in the lishe flour model, health information
carries a significantly higher premium in Dar es Salaam. Second, most packaging attributes have
a significantly higher premium in Dar es Salaam for maize flour products, except for poly-sack
packaging. They are not significantly different across cities for lishe flour products, except for

color plastic packaging, which carries a significantly higher price premium in Arusha.
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Arusha has a significantly higher premium for both major and top maize flour brands, but
a lower premium for major brands for lishe, and not significantly different for top brands. This
may also suggest something about consumer attitudes in each city. Table 9 shows the mean
number of brands per store (in stores that have that product type) for both maize and lishe flour.
While both cities have a similar number of minor brands per store for each product, major brands
have a relatively lower premium in the city where they are most common. This may suggest that
consumers place a higher value on novelty, i.e., are less willing to pay a premium for products

that they are more familiar with. However, this pattern doesn’t hold up for top maize brands.

Table 3.9. Mean brands per food retail outlet

Type of flour City 'l\)/lr:]n%r Major brand Topbrand  All brands

Maize Dar es Salaam 1.34 0.34 0.00 1.69
Arusha 1.41 0.06 0.15 1.62

Lishe Dar es Salaam 0.41 0.17 0.61 1.18
Arusha 041 0.35 0.67 1.44

The fifth hypothesis tests whether modern retail is the most price competitive for
processed food products in Arusha (hypothesis 5a) or alternatively in Dar es Salaam (hypothesis
5b), depending on (respectively) whether the city size effect in combination with a the income
effect has a net negative impact on supermarket price competitiveness, or if the city size effect
has a positive impact on supermarket price competitiveness over and above the income effect,
respectively.*® The initial results do not support either effect. For both maize flour and lishe, the
price premium of products in supermarkets is not significantly different between Dar es Salaam

and Arusha. However, as a further investigation, in the Appendix Tables A.1 and A.2) we show

16 Note, unlike in table 6, we group mini supermarkets and large supermarkets together because the number of large
supermarkets in Arusha is very small (there were only four in total).
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the results of the same models but excluding large supermarket observations. This is arguably
justified because of the small number of large supermarkets in Arusha, and therefore excluding
them is a more direct comparison. Here we find that the mini supermarket price premium for
maize flour is significantly higher in Dar es Salaam. This suggests that Arusha is more price
competitive for supermarkets due to a negative city size effect on price competitiveness in
combination with a higher income effect on price competitiveness in Dar es Salaam compared to

Arusha. However, like before, the difference is not significant for lishe flour.

Table 10. Hedonic maize flour models — Dar es Salaam vs. Arusha

Non-pooled coefficients F - Test
Dar es Salaam Arusha

model model F Prob > F

All supermarkets 0.079*** 0.038** 231 0.1321
(0.02) (0.02)

Health claim 0.015*** 0.038*** 2.73 0.1019
(0.01) (0.01)

Health information 0.008 0.045*** 2.26 0.1362
(0.02) (0.02)

Whole grain flour (dona) -0.015%** -0.117%** 92.74 0.0000
(0.01) (0.01)

PolySack 0.038** 0.083*** 3.16 0.0790
0.02) 0.02)

Clear plastic packaging 0.507*** 0.265*** 11.68 0.0010
(0.07) (0.02)

Color plastic NZ packaging 0.367*** 0.215%** 13.79 0.0004
(0.04) (0.02)

Paper bag 0.327*** 0.199*** 371 0.0574
(0.04) (0.05)

Other packaging ZL 0.875*** 0.242%** 9.41 0.0029
(0.21) (0.02)

Major brand 0.012 0.070*** 5.40 0.0224
(0.01) 0.02)

Top brand -0.109* 0.062*** 8.92 0.0036
(0.06) (0.01)
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Outlet size (100 sq meters) -0.002 0.005*** 9.82 0.0023

(0.00) (0.00)

Has parking 0.000 0.001 0.00 0.9730
0.02) 0.02)

Has annex services -0.007 -0.009 0.01 9.266
(0.01) (0.01)

Number of cash registers 0.035** -0.000 4.07 0.0467
(0.02) (0.00)

Size of package (if packaged)

(kgs) -0.005*** -0.011%** 6.81 0.0106
(0.00) (0.00)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant results from the F-Test are in bold.
The size of package assumes that it is a packaged product.

Table 11. Hedonic lishe flour models — Dar es Salaam vs. Arusha

Non-pooled coefficients F - Test

Dar es Salaam

model Arusha model F Prob > F

All supermarkets 0.119%** 0.016 0.00 0.9772
(0.04) (0.03)

Health claim 0.101*** 0.019 041 0.5218
(0.03) (0.03)

Health information 0.001 -0.106** 7.32 0.0086
(0.03) (0.05)

Number of ingredients -0.002 -0.018 1.64 0.2042
(0.01) (0.01)

Contains animal products 0.204*** -0.045 10.78 0.0016
(0.08) (0.07)

Contains produce 0.058 0.065 0..07 0.7878
(0.05) (0.04)

Contains nuts -0.017 -0.070* 0.70 0.4043
(0.03) (0.04)

Contains legumes 0.039 0.058* 2.27 0.1368
(0.03) (0.03)

Color plastic NZ packaging 0.180*** 0.554*** 6.18 0.0154
(0.06) (0.10)

Paper bag -0.041 -0.020 0.02 0.8917
(0.04) (0.08)

Other packaging ZL -0.008 0.060 0.09 0.7608
(0.04) (0.09)

Major brand 0.039 -0.135*** 109 0.0015
(0.03) (0.04)
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Top brand 0.077* -0.024 2.15 0.1470

(0.04) (0.04)

Outlet size (100 sq meters) -0.002 0.004** 20.15 0.0000
(0.00) (0.00)

Has parking 0.016 0.068* 2.86 0.0954
(0.03) (0.04)

Has annex services -0.011 0.014 3.00 0.0878
(0.03) (0.03)

Number of cash registers 0.006 0.000 122 0.2740
(0.01) (0.01)

Size of package (kgs) -0.131** -0.366*** 0.06 0.8117
(0.05) (0.09)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant results from
the F-Test are in bold. The size of package assumes that it is a packaged product.

Finally, it is worth noting the results for whole grain maize flour (dona flour): (a) dona
flour carries an overall negative price premium of 2.3% (Table 6); (b) this premium is negative
and significant in traditional retail but not in supermarkets (although the difference between the
two groups is not significant) (Table 7), and (c) the negative premium is significantly more
negative in Arusha than it is in Dar es Salaam (11.7% compared to 1.5%, respectively)'’. We

will discuss possible interpretations of this in the discussion section.

Conclusion

In addition to providing another case study on the development and price competitiveness
of modern food retail in developing countries, this study fills three specific gaps in the food

system and development literature: (1) it adds to the previous literature in Sub-Saharan Africa on

7 These results should be interpreted with some caution because the majority of dona observations in Arusha occur
in traditional retail outlets (dona only accounts for 11 percent of flour products in mini supermarkets and is not
found in large supermarkets) (table 4).
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the hedonic price of processed product attributes by extending the domain of study beyond rice
to include maize flour and mixed flour products; (2) it is the first study to explicitly compare the
value of processed food attributes across cities of different sizes; and (3) it is the first study to
our knowledge that evaluates the hedonic value in processed foods of health signals in a

developing country context. Five results stand out.

First, our results do not confirm the first hypothesis that supermarkets in general are more
price competitive than traditional retail in these products. They also do not confirm the portions
of the second hypothesis that supermarkets are price competitive regarding specific product
attributes such as labeling and packaging. However, they do confirm from the second hypothesis
that top brands of both maize flour and lishe flour, controlling for other attributes, are more price
competitive in supermarkets than in other outlet types. As discussed above, the evidence for the
price competitiveness of supermarkets in developing countries is not well established — some of
the earlier supporting literature was not well founded methodologically and empirically, and the
more recent literature provides mixed results (e.g., see Minten et al. (2010) for supporting
evidence, and Assefa et al. (2016) for contradictory evidence), suggesting that supermarket price

competitiveness depends on the stage of supermarket development within the country.

While there is a growing literature on the sources of supermarket competitive advantage
resulting in lower cost of production on the supply side, the hedonic model is an equilibrium
outcome of both supply and demand factors. Supermarkets are a relatively new phenomenon in
Tanzania (Nishiura, 2010), and despite tremendous growth in the sector over the past decade,
these results suggest that they are still catering mostly to the middle and upper income classes (as
was argued by Goldman (1974)), who are better able to access supermarkets and are willing and
able to pay a higher price to shop in the supermarket environment. We would expect, based on
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trends in other countries, supermarkets to gradually reach lower income markets, gain market
share'®, and become more price competitive over time. And indeed, our results point in this
direction, as indicated by (a) the supermarket price competitiveness of top brands of both flours,
(b) the fact that there wasn’t a significant price difference in supermarkets for lishe products and
(c) the fact that mini supermarkets had a third to a half of the market share for lishe flour (in Dar

es Salaam and Arusha, respectively).

Second, counter to maize flour products, the value of lishe flour product attributes was
often insignificant and sometimes negative. This might suggest that these products follow a
diminishing innovation effectiveness curve (Sarkar and Costa, 2008), i.e., the mixing of flour to
create lishe is already a product innovation and therefore additional returns for lishe attributes are
lower than returns for similar maize flour attributes. It also indicates that there is a significant
initial price benefit for companies selling maize flour to make some investments in basic

differentiating technologies like plastic or paper bag packaging.

Third, we found partial evidence that the price premiums for products and specific
product attributes tended to be significantly higher in Dar es Salaam. Mini supermarkets were
also relatively more expensive in Dar es Salaam, but only for maize flour. These results may
suggest three things, (a) that higher average incomes in Dar es Salaam cause an outward shift of
the demand curve relative to Arusha, translating into higher equilibrium prices overall, (b) that
the population of Dar es Salaam is such that there are now decreasing or even negative

productivity returns to its population growth, and (c) that these effects also translate into higher

18 We did not collect volume data in most of the large supermarkets, but we did collect this data for all other outlet
types. Among all non-large supermarket outlets, mini supermarkets currently have a very low maize flour market
share of 0.6% in Dar es Salaam and 2.3-3.4% in Arusha. However, the market shares for lishe flour are much higher,
33-35% in Dar es Salaam and 45.6-51.9% in Arusha. See Table 3A.4 in the Appendix for the table and more
information on the two measures that we used (giving the bounds on the range).
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mini-supermarket prices (compared to traditional market prices) in Dar es Salaam (compared to

Arusha), for maize flour products specifically.

Fourth, we found that wholegrain (dona) flour is less expensive overall, carries a negative
premium in traditional retail but not in supermarkets, and that the premium in traditional retail is
significantly more negative in Arusha than in Dar es Salaam. These results are expected on the
supply side, but the possible implication on the demand side is more interesting. On the supply
side, whole grain flour requires less processing and is therefore less expensive to produce. Dona
flour yields 1 kg of flour per 1 kg of grain, while sembe flour yields 0.65 — 0.85 kgs of flour per
1 kg of grain, and the byproduct is not as valuable. It is thus not surprising that this product
would be less expensive than sembe flour overall. On the demand side, consumers still appear to
prefer sembe flour due to both taste considerations and ease of storage, i.e., dona flour spoils
faster. But, this preference appears to diminish in supermarkets and in Dar es Salaam, perhaps
due to the growing perceived health benefits of whole grain flour among higher income

consumers, similar to recent trends in the United States and elsewhere.

Finally, regarding the value of specific health attributes, we find that the presence of a
health claim and health information on the package contributed to only a small but positive price
premium for maize flour products (1.8% and 3.6% respectively), but not for lishe flour products.
Clearly more work is needed to evaluate developing country processed food health claims in

developing countries.

There are several ways that this analysis can be extended in the future. First, hedonic
analysis uses a supply and demand equilibrium concept to estimate the total premium for product

attributes; the technique does not disentangle supply side and demand side effects. In future work
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it would be useful to combine this kind of analysis of the overall price effect with a strictly
demand side analysis using consumer choice experiments and experimental auctions. This would
provide additional insight not only for products that are already on the market, but hypothetical
products not currently on the market, which companies could use in determining the most

profitable way to differentiate their product.

Second, it would be useful to conduct a similar analysis again in 5-10 years to test
whether the price premiums for supermarkets are decreasing over time, again paired with other

methodological complements.

Third, it would also be useful to test the income effect and the positive or negative city
size effect hypothesis with a sample that includes more cities with considerable variation of both
income and size, perhaps even across countries within the East African region. This would help
to better isolate the different effects and to better estimate the point at which there are
diminishing, and even negative productivity returns to city size. Finally, it would be useful to
conduct a cost-benefit analysis, comparing the marginal price premium of product attributes with
the marginal costs of producing them. This would help to determine the most profitable

investment strategies for food processing companies.
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Appendix

Table A.1. Hedonic maize flour models — Dar es Salaam vs. Arusha — Mini supermarkets

Non-pooled coefficients F - Test
Dar es Salaam Arusha

model model F Prob > F

Mini 0.090*** 0.034* 4.16 0.0454
(0.02) (0.02)

Health claim 0.016*** 0.039** 2.37 0.1284
(0.01) (0.01)

Health information 0.009 0.041** 1.65 0.2033
(0.02) (0.02)

Whole grain flour (dona) -0.016*** -0.117%** 94.93 0.0000
(0.01) (0.01)

PolySack 0.038** 0.081*** 3.01 0.0877
(0.02) (0.02)

Clear plastic packaging 0.454*** 0.265*** 4.04 0.0485
(0.09) (0.02)

Color plastic NZ packaging 0.435*** 0.219*** 54.56 0.0000
(0.02) (0.02)

Paper bag 0.294%** 0.207*** 0.75 0.3911
(0.08) (0.06)

Other packaging ZL 0.867*** 0.244*** 8.00 0.0062
(0.22) (0.02)

Major brand 0.011 0.072*** 5.54 0.0217
(0.01) (0.02)

Top brand -- 0.059*** -- -

- (0.02)

Outlet size (100 sq meters) 0.005 0.005*** 0.00 0.9989
(0.01) (0.00)

Has parking -0.000 -0.001 0.00 0.9860
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(0.02) (0.02)

Has annex services -0.009 -0.009 0.00 0.9766
(0.01) (0.01)

Number of cash registers -0.094* 0.011 477 0.0325
(0.05) (0.01)

Size of package (kgs) -0.006*** -0.011%** 7.35 0.0086
0 (0.00)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant results from
the F-Test are in bold. The size of package assumes that it is a packaged product.

Table A.2. Hedonic lishe flour models — Dar es Salaam vs. Arusha — Mini supermarkets

F - Test
Non-pooled coefficients
Dar es Salaam Arusha

model model F Prob>F

Mini 0.021 0.033 0.04 0.8469
(0.05) (0.02)

Health claim -0.041 -0.003 0.41 0.5256
(0.04) (0.03)

Health information 0.009 -0.134*** 7.44 0.0082
(0.04) (0.04)

Number of ingredients -0.009 -0.030* 1.61 0.2094
(0.01) (0.02)

Contains animal products 0.286*** -0.088 10.75 0.0017
(0.06) (0.09)

Contains produce 0.075 0.070 0.03 0.8543
(0.05) (0.05)

Contains nuts -0.015 -0.081 0.70 0.4044
(0.05) (0.05)

Contains legumes -0.003 0.050* 2.36 0.1293
(0.04) (0.03)

Color plastic NZ packaging 0.095* 0.544*** 6.32 0.0143
(0.06) (0.14)

Paper bag -0.085 -0.096** 0.04 0.8500
(0.06) (0.04)

Other packaging ZL -0.147* -0.184*** 0.09 0.7674
(0.08) (0.05)

Major brand 0.109* -0.080*** 10.46 0.0019
(0.06) (0.03)

Top brand 0.135* 0.010 2.25 0.1382
(0.07) (0.04)

Outlet size (100 sq meters) 0.020 0.001 17.40 0.0001
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(0.03) (0.00)

Has parking 0.234*** 0.088* 2.78 0.1000
(0.07) (0.05)

Has annex services -0.202 0.010 2.98 0.0890
(0.12) (0.02)

Number of cash registers 0.022 -0.066** 1.46 0.2318
(0.09) (0.03)

Size of package (kgs) 0.138 0.136 0.07 0.7964
-0.1 (0.08)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant results from the
F-Test are in bold. The size of package assumes that it is a packaged product.

Table A.3. Hedonic maize flour models — supermarket vs. traditional retail, alt.
packaging

Non-pooled coefficients F - Test
Supermarket Traditional

model retail model F Prob>F

Dar es Salaam 0.217*** 0.166*** 191 0.1707
(0.03) (0.02)

Health claim -0.016 0.019*** 117 0.2822
(0.03) (0.00)

Health information 0.107** 0.025* 321 0.0768
(0.04) (0.01)

Whole grain flour (dona) -0.006 -0.024%** 0.83 0.3646
(0.02) (0.01)

PolySack 0.154*** 0.037** 7.98 0.0058
(0.04) (0.02)

Clear plastic packaging 0.525%** 0.319%** 9.52 0.0027
(0.07) (0.02)

Other packaging Cpa 0.407*** 0.262*** 4.40 0.0389
(0.07) (0.02)

Major brand 0.031 0.011 0.16 0.6922
(0.05) (0.01)

Top brand -0.045 0.071%** 7.30 0.0083
(0.04) (0.01)

Outlet size (100 sq meters) 0.002* 0.009 0.22 0.6380
(0.00) (0.01)

Has parking -0.009 0.003 0.31 0.5797
(0.02) (0.02)

Has annex services -0.012 -0.009 0.02 0.8970
(0.03) (0.01)

Number of cash registers -0.000 0.041** 5.03 0.0274
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(0.01) (0.02)
Size of package (kgs) -0.013*** -0.006*** 9.30 0.0030
(0.00) (0.00)

Notes: p<0.10, ** p<0.05, *** p<.01. The dependent variable is log[price/kg]. The significant results from the F-Test are in bold.
The size of package assumes that it is a packaged product.

Table A.4. Share of mini supermarket sales to all sales, excluding large supermarkets

Dar es Salaam Arusha

Maize flour Lishe flour Maize flour Lishe flour

Share of mini supermarket sales: 1 measure 0.6% 33% 3.4% 45.6%

Share of mini supermarket sales: 2" measure 0.6% 35% 2.3% 51.9%

*Note: we present both measures of sales. The 1%t measure is estimated based on total kgs purchased and the time interval
between purchases. The 2" measure is based on a question on total sales in the last three months
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