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ABSTRACT

The overall purpose of this dissertation is to tdgrthe demand of fast
moving consumer goods (FMCG) and to analyze theessof brand level
competition in FMCG markets product categoriehat@anadian retail level. The
analysis develops and applies industrial orgarimaéind price analysis methods
using proprietary scanner data for the Canadiarkehar

The first essay deals with the monetary valuatibbrands, convenience
and other quality attributes in FMCG product categgin grocery retailing in
Canada by using scanner data. The method exteadsettonic model by using
the least squares dummy variable approach. Thgsasalontributes the literature
by establishing the relationship between attribuigsands, quality and
convenience) and price using two examples of FMC&lyrcts at the Canadian
retail level. The results show that branding, dyaiind convenience attributes
have a significant influence on the price of FMCi@duct categories. The study
concludes that dominant brands charge a premiurce prelative to other
competing brands in the market.

The second essay examines the type of competigebween the private
label (PL) and national brand (NB) under varioudaiter-manufacturer
production arrangements for PLs. The empirical engntation based on
proprietary store-level scanner data expands theM&sted Model Comparison
(NNMC) approach. The theoretical model reveals tHdterent production
arrangements of the retailer's brand have an impadhe wholesale price of the

PL and NB. The empirical model results for the stele product categories



indicate no consistent pattern of competition betwehe PL and NB. The
strategic games played vary with different FMCG dquat categories and for
different production practices of the PL brand.

The third essay focuses on the competitive relalignbetween the NB
and PL in varying socioeconomic environments. Tin@ysis extends the PL-NB
competition model by explicitly incorporating soe@mnomic characteristics
(income) for individual retail store locations. Fempirical purposes, retail
scanner information is segmented by considering dtege location spread.
Results show that the elasticity of PL and NB \arier quality differentiated

products and with consumers’ varying socioecon@migronments.
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CHAPTER 1: INTRODUCTION TO THE THREE ESSAYS
1.1: INTRODUCTION

The economic function of any retail organization tes provide and
distribute services together with the products thelaes, or to provide services to
consumers at the retail level (Betancourt 2004ncéiy retailing is an important
sector in terms of both value and volume in anyettgyed economy (Burt 1995).
Retailing represents the most visible point for domsumer in the food supply
chain. Changes in this sector have a direct impaaonsumer demand. Over the
past decade, Canadian food retailing has becomegtdy hcompetitive and
consolidated industry. According to Zafiriou (2008)e consolidation process in
the Canadian grocery retail sector has occurrggdponse to several changes in
consumer preferences and food demand in Canada.

In a market environment, where consumers wantdaae time spent on
cooking meals at home, ready-to-eat frozen foodge hehown a significant
increase in retail sales. To respond to changesmsumer preferences, retailers
and food manufacturers need information about homsemers value different
attributes. Convenience, quality and brand inforamaaire critical for the success
and innovation of food products. A brand providég tguarantee about the
reliability, uniformity and assurance of a prodsctjuality (Motameni and
Shahrokhi 1998). Further brands are also consideryeoe a crucial point for
differentiation and a source of competitive advgatan business markets

(Beverland et al. 2007). For several decades foadufiacturers have been the



main source of branded consumer products at thel dewvel. This situation,

however, has changed over time as retail chainmidblwves have started to
introduce their own branded product lines, knownpesate label (PL) brands
(Wu and Wang 2005). Further, brands play an impontale in intra and inter-

store competition. The complex nature of the coitipetinteractions between
brands has become a concern not only to marketergagers in food industries,
but also to economists and policy makers respam$dyl competition policy and

fair practices along the horizontal and verticadanarketing channels (Cotterill
et al. 2000).

The economic problem of this dissertation rootstha market failure,
which results market equilibrium to be inefficieMarket failure has aegative
impact on the economy because an optimal allocatigrsources is not attained.
The presence of asymmetric information in the coresu market and the
imperfect competition between PL and NB present market failures that are
addressed in this thesidtor the case of asymmetric information, the
manufacturers do not have complete information aldoaw consumers are
valuing different product attributes in processedd products; compounded by
the fact that grocery retailers typically have esole access to consumer
information regarding their preference and shoppuegaviour. In the context of
competing NB and PL brands, imperfect competitisnintensified by the
increasing degree of brand-level product diffelaeti between retailers and

manufacturers.



The objective of this dissertation is to identifgneumer demand in a
category with high degree of differentiation andettimate the horizontal and
vertical competitive interactions between brandshim Canadian retail market in
the context of imperfect competition. The resultshis dissertation are expected
to provide new and detailed insights about the atadn of differentiated
attributes by consumer and the nature of competiiivteractions between
manufacturers and retailer. This information isfuistor policy implications and

recommendations for food manufacturers and retailer

1.2: SUMMARY OF THREE RESEARCH CHAPTERS

The increasing product differentiation among conmget brand
manufacturers to attract consumer demand has yafgelised on the specific
product attribute categories: convenience, premgunmlity, environment and
health. Zafiriou (2005) stated that Canadian coresrhave increased their retail
spending, especially on foods with proven qualityiteutes and enhanced health
characteristics. A common approach for estimathegy value of food attributes
has been via the hedonic pricing method. Previ@gohic pricing models have
largely focused on non-food items (e.g., housingjide and Kareem (2010)) and
mostly perishable food products (e.g., Kristoffersand Rickertsen (2007)). Few
studies exist in the literature that uses CPG ptsd{Roheim et al. 2007;
Garmendia 2010). These studies conclude that the pf CPG products depends

on a number of quality and brand characteristicstiE best of my knowledge no



study has been conducted using hedonic methodsgldy hdifferentiated and
processed packaged foods, especially in the coofélke Canadian retail market.

The first essay, The Value of Brand and Convenience Attributes in
Highly Processed Food Productsfdcuses on the relative valuation of brand,
quality and convenience attributes. The main refeabjective in this essay is
the monetary valuation of brands, convenience athéroquality attributes in
FMCG product categories at the Canadian retaill@véedonic pricing model is
applied to estimate implicit attribute prices forcess-section of branded food
products offered by the Canadian retaifeFar this purpose, the first essay uses
Nielsen weekly scanner data from 2000 to 2006. ddte include weekly sales,
product prices and Universal Product Code (UPCyrination about branded
frozen and processed chicken and seafood at thediemn retail level. The
present study contributes to the hedonic and foatketing literature by
estimating and comparing monetary values of differ&tributes (i.e., product
form, process form, package size and brand) ofgased chicken and seafood at
the Canadian retail level.

For the last several decades, manufacturers harethe main producers
of branded products (Wu and Wang 2005). To coumgamufacturers’ dominance
in branded product marketing, major retail cham$€urope and North America
have developed and introduced PL product linesg@&eSennou et al. 2004). The
rapid growth in PLs has led to increasing produffentiation in the Canadian

retail sector. Newly introduced retailer brandssuas Loblaws’ “President’s

! A paper based on this thesis essay has been petblishthe Canadian Journal of Agricultural
Economics.



Choice Blue Menu” or Safeway's “Eating Right” lingf PL products have
contributed to the growth in PL sales in CanadaaiRes have further extended
their role by producing PL products (Kumar and Skaenp 2007).

Economic literature has discussed various issuasng to PL production
such as factors affecting PL production (Berges &uwliamra-Mechemache
2011); advantages and disadvantages to the NB manoér for PL production
(Wu and Wang 2005). Another stream of literaturse tiscussed various issues
affecting PL brands, including their economic siig@ince to retail chains
(Chintagunta et al. 2002), price and quality relaship (Apelbaum et al. 2003),
growth and development of PL product markets (Hacld Banerji 1993),
competition between PLs and NBs (Raju et al. 199&rasimhan and Wilcox
1998; Cotterill et al. 2000; Sayman et al. 2002ahiy et al. 2003; Wu and Wang
2005; Bontemps et al. 2005; Bontemps et al. 2008yd¢ and Herran 2009;
Volpe 2010), and the use of PLs in exerting ratarket power (Narasimhan and
Wilcox 1998; Meza and Sudhir 2010). The literathes shown that retailers are
using PL products as a strategic tool to exert etagower, specifically when
competing in price, quality and promotion againgt products.

There is, however, still a gap in the economic asthil literature
regarding the nature of competitive interactionswieen PLs and NBs under
different production arrangements and across iddadi product categories,
specifically in the context of the Canadian retadrket. One reason behind the
lack of widespread empirical studies of retail babain Canada has been the

lack of available and sufficiently detailed scanrdaita that would allow



researchers to identify and model competitive gapt@ged among retail brands.
In addition, limited empirical evidence exists, date, on the extent to which
product differentiation in health-related food ibtiites affects the competitive
interaction between PLs and NBs under differentipation arrangements of the
PL. To address this gap, the second proposed eissditled “Strategic
Competition between Private Labels and Nationalri8isin a Vertically Linked
Market.” This paper develops and tests different theofetiwedels of
competition in vertically linked markets under difént production arrangements.
Hypotheses regarding the strategic positioningndividual competing PLs and
NBs are tested empirically for different productiamangements of the retailer’s
brand (PL). For this purpose, a game-theoreticalurapproach is applied (Roy et
al. 2006). The present study uses retail scanmezl glata information for a major
North American retail chain that has stores locatedCanada. Knowledge of
strategic positioning of PL and NB brands is crlitiaassessing the effectiveness
of different marketing instruments. It also helgdigy makers to take measures in
order to increase the welfare of the society.

Another issue related to the competitive condudPlo$ that has received
limited empirical attention is that of understarglthe factors that determine PLs’
market share across different product categorieszidéus studies estimated how
different factors have an impact on the share «f &d NBs in different product
categories (Cotterill and Putsis 2000; Cotterillaet2000; Cotterill and Samson
2002; Huang et al. 2003 and Du and Stiegert 2aD&pite a significant increase

in the share of PL products in the Canadian regitharket, no study has been



undertaken to estimate how price, promotional edjiare, expenditure, quality
and different regions have affected the share ofaRtl NB products in the
Canadian food market. Furthermore, no study haa deee with regards to the
emergence of health-related product differentiation

The third essay,Store Level Competition between Private Labels and
National Brands: The Role of Consumer Profileaddresses the aforementioned
issues. It is concerned with the competitive retaghip between NBs and PLs in
selected FMCG product categories in different ssgdmomic environments. For
empirical purposes, a retail demand system andesponding price-reaction
functions are jointly estimated on retail scanneforimation segmented by
considering the store location spread. An undedétgnof PL/NB competition for
stores located in different socioeconomic neighbods will help manufacturers
and retailers to design optimal strategies.

The next chapter discusses how consumers valusretitf brands, quality
and convenience attributes in highly processed fpamiucts at the Canadian
retail level. Chapters 3 and 4 discuss the vertsoad horizontal competition
between PLs and NBs in the Canadian retail seCtwe.final chapter provides a

summary, conclusions and policy recommendations.
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Chapter 2: The Value of Brand and Convenience Atttutes in Highly
Processed Food Products

2.1: INTRODUCTION

According to Nielsen (2010), more than 90% of conets in the United
States (US) state that eating healthily is impdrt8ut recent studies (Barreiro-
Hurle et al. 2010; Binkley and Golub 2010) and awmtal evidence suggest that
for most consumers the nutritional value of foodh@t a major choice criterion.
This is despite the increasing awareness, consummwnledge and widespread
labeling of diet-health facts from trans-fats tbefi and omega-3. An even more
significant shift in eating habits across North Aioa has been the continuous
rise in the demand for further processing and coievnee as cooking skills and
time for meal preparation have decreased (Cappls £985).

In a market environment where consumers have linteoking skills
(AAFC 2010; Harris and Shiptsova 2007), which haveded overtime (as the
culinary skills are not passed from generationdnggation (AAFC 2010)), and
face mounting time constraints, home meal replacésnend ready-to-eat frozen
foods have seen strong retail growth and increagirgguct differentiation
(Darian and Cohen 1995). Retailers and food matwfacs respond to these
trends by providing consumers with convenience pectsl to meet taste and
guality preferences of diverse consumer segmemissd product differentiations
are important drivers of industrial innovation (@dz009).

Lancaster (1966) was of the view that utility frahe consumption of a

product is derived from the attributes of the prddustead of the product itself.

11



For example, consumers do not purchase meat; ritbgrbuy different bundles
of meat attributes: brand, product cut, processnfopackage size, etc. For
designing a product, manufacturers need informatmmn consumers are valuing
different attributes. If manufacturers do not immmate these changes into their
product innovation then they might design a prodbat has less demand. As a
result, there resources will be wasted, and bamtanufacturers and society will
suffer. The attribute information is critical fone success of the food product.
Winger and Wall (2006) reported that only 5 percehhew products achieve
sustainable market success. The present studytaimgrove the understanding
of consumer demand for differentiated food produttthielps manufacturers to
understand what the consumers are actually buyimg the market and, also,
which and how much of a product’s attributes cdnitie to a product’s price. The
present study helps manufacturers to design a ptamu the basis of different
guality attributes for making long term investmetrther at this point, it is not
clear to producers how consumers value varioudbat#s of highly differentiated
food products at the Canadian retail level.

The objective of this study is to use a hedonicipg model (HPM) to
estimate the monetary values that Canadian consuph&ce on a wide array of
brand, convenience, and other quality attributeighly processed and frozen
consumer packaged meat and seafood products. @igancrease in consumer’s
awareness about healthy diet, we have chosen chiakd seafood products,
which are both preferred over red meat (UnnevelrBeard 1993). We selected

this category (chicken and seafood) because itshasn the highest growth in

12



the convenience product development and processintpe Canadian retail
market. So the focus of present study is to see bomsumers are valuing
different attributes of processed chicken and sehfivoducts.

This analysis extends and contributes to reseanatoasumers' valuation
of quality attributes in food products. Previousiys valuation largely relied on
stated preference methods. Past applications of $HiANMbod markets have been
limited to fresh foods, including meat cuts, andéenhheen less frequently applied
to processed consumer packaged goods (Garmendi. 2bis study contributes
to the hedonic and food marketing literature bynesting andcomparing hedonic
values for a variety of brand, product and procegsttributes across a wide
selection of consumer packaged meat and seafoatligioin Canadian grocery
retailing.

We follow the definition coined by Capps et al. 889 of “complex
convenience foods.” These are characterized bydeginees of processing, which
save consumers a significant amount of time ancchvhiave built-in culinary
expertise. Data collected NielsenCanada shows a 9.5% annual growth rate in
retail sales of packaged and frozen meat produats 2000 to 20086.Increasing
product differentiation and associated prolifenatio labeling at the retail level
also means that consumers are likely to incur regligible search costs when
making purchase decisions. Moreover, with qualgyng an ambiguous term that
means different things to different consumers, pobdchoice decisions often

depend on individual attribute preferences, priopdpct experiences and

? Frozen packaged meat and seafood products infiluther processed and frozen products of
fixed weight typically identified by a Universaldttuct Code.

13



available information from package labeling (Grunetr al. 2004). In response,
retailers have made efforts to directly targetedi#ght consumer segments with a
variety of brands and product packaging. In thes adsfresh meats and seafood,
retail pricing is significantly affected by attritas including origin, branding and
quality relating to underlying food production piiges (Salayo et al. 1999;
Loureiro and McCluskey 2000; Boland and Schroed@®22 Grunert et al. 2004;

Parcell and Schroeder 2007).

2.2: REVIEW OF LITERATURE

Little research has applied HPMs to decompose theegp paid for
heterogeneous consumer packaged goods such asadaled frozen meat or
seafood products. The majority of previous studiesd stated preference and
experimental methods to elicit values for the vasiattributes within fresh meat
products: eating quality (Melton et al. 1996; Haand Matthews 2007), fat
content (Shongwe et al. 2007), organic (Boland &aldroeder 2002), packaging
(Harrison et al. 2004), and labeling (Loureiro &ndCluskey 2000; Loureiro and
Umberger 2003). In addition, studies by Froehlithle(2009), Enneking (2004),
Loureiro and Umberger (2007) and Alfnes and Rideanrt (2003) focused on
brand, food safety, traceability and origin atttésithat may indirectly influence
prices paid. With regards to applying HPMs to sedfproduct markets, previous
research has largely focused on how consumers gaist@inability in fisheries
(Brecard et al. 2009; Johnston et al. 2001), quahtcrustacean products (Salayo

et al. 1999), health (Marette et al. 2008), fishemia attribute valuation
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(Kristofersson and Rickertsen 2004), fish auctiarkats (McConnell and Strand
2000; Kristofersson and Rickertsen 2007), and ggeand processing attributes
(Wessells and Wilen 1994; Roheim et al. 2007). Re$eers agree that further
research is needed to quantify the economic vabreswmers place on food
products that carry complex combinations of seastperience and credence
quality attributes (Ward et al. 2008).

In this context, recent studies have made use ot madely available
scanner data to estimate HPMs for differentiatedsumer packaged meat or
seafood products, branded beef (Schulz et al. 20/0d et al. 2008), individual
beef and pork cuts (Parcell and Schroeder 2007)amdat ground beef (Brester
et al. 1993; Unnevehr and Bard 1993). Several ggpad special attention to the
issue of retail product branding, recognizing itsiportance for product
differentiation and in providing purchase cues tmsumers. Estimated brand
premiums for differentiated fresh beef steaks rdnfyem -$1.30 to $5.80/Ib.
(Schulz et al. 2010) and up to $6.20/Ib. for alhiiebeef cuts (Ward et al. 2008).
Implicit price premiums for branded fresh seafoatineated by Roheim et al.
(2007) for the retail market in the United Kingdomere approximately 10%
compared to the price of comparable retail privabel (PL) products. Roheim et
al. is the only study to include retail PL produdtore brands) that have become
a major contributor to product differentiation agcowth in North American
grocery retailing. Sales of PL products now accdont25% and 23.7% of the

grocery retail market in Canada and the US, regmgt(PLMA 2010).

15



While manufacturer’s and retail brands may helpscomers to distinguish
product quality based on previous purchase expegjeoonvenience attributes
play an important and recurrent role in producestbn (Harris and Shiptsova
2007). In the case of value-added chicken proddutsgdemand for convenience,
such as ease of preparation and versatile usagehemee been a contributing
factor to the relative increase in the demand @rfpy products compared to beef
(Verlegh and Candel 1999). Furthermore, poultrygéaéy benefited from the
dissemination of diet-health related information infkucan 1997) and
differentiation in the “ready meals” category thgbupackage size, product form,
degree of processing and flavour innovations (Gruee al. 2004; Harris and
Shiptsova 2007).

Package size may affect product valuation througtierdnces in
consumer preferences for quantity—serving sizevi®we HPM studies largely
confirm an inverse relationship between producterand package size (e.g.
“family pack” discounts) (Ward et al. 2008; Paraatd Schroeder 2007). Roheim
et al. (2007) emphasize that the package size maysmportant role in the
positioning of retail seafood products. In additidhe favourable nutrition and
health properties of seafood have increased itsulpdfy with consumers
(Myrland et al. 2000).

The literature cited above suggests that retailpgbs rely on a
combination of searchable attributes such as brpadkage size, process and
product form when making product choice decisianshie categories of value-

added chicken and seafood products. Differentbaitei levels deemed to be in
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combination determine a product’s use value, wimcturn provides preference
rankings for different levels of the same attribide well as the relative

importance of different attributes.

2.3: DATA

The Nielsen Market Track scanner data used inghidy is based on a
Nielsen Canada’s Market Track data panel. Retaiintpu-sale purchase
information is collected from participating retathains through continuous
tracking of consumer sales from scanning cashtegis in-store audits of
merchandise and retail invoices. The data samplades observations for th&' 4
week of each month. It contains information of agmte sales ($ volume and
guantities sold) and product prices for all UPCeambdbranded frozen and
processed (boxed) chicken and seafood productslablaiin participating
Canadian retail chaifisfrom December 2000 to October 2006. Analysis of
product prices data overtime indicates no eviderficggnificant trend in price.

In this study, we aggregate fish and crustaceatts ansingle seafood
category. Salvanes and DeVoretz (1997) use a dmfiigrdest to determine
whether or not they can aggregate both types afiepeThe results of the study
conclude that different fish species (fish and @osans) should not be analyzed
separately. Asche et al. (1997) and Salvanes aMbiB&z (1997) also argue that

fish and crustacean species can be viewed as tsisti

% Unfortunately the data source does not providermétion about the retailer, so we could not
incorporate this information in the analysis.
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Individual product identifiers provided detailed sdaptions of brand,
product form (e.g. breast, fillet), process forng(dreaded, teriyaki), and product
package size (in grams). Retail sales data foPhllvalue-added products are
available in the form of aggregate weekly salessxall 39 PL brands tracked by
Nielsen in the Canadian retail market. As the selemf value-added meat and
seafood products has constantly grown in the Canadgitail market, not all
available products were tracked by Nielsen overetige time period. Given the
considerable degree of product differentiationhie tlata and to avoid estimation
problems due to a highly unbalanced panel, we wsleanly those UPC codes
with a time series of 76 weeks of observations. $&kected 131 value-added
chicken and 119 value-added seafood products v@&® @&ind 9044 observations,
respectively. Tables 2.1 and 2.2 provide variabéindions and summary
statistics for the leading national manufactureaniis and their most common
product attributes used in the HPM.

Among all value-added chicken offerings, the highesemium price,
$7.27 per package, is for the souvlaki process fdrable 2.1 also confirms that
producers charge a premium price for chicken fdled for smaller package sizes.
For seafood species, producers charge premiumsgdocg@rawn and crab seafood
species (Table 2.2). The average retail price pamg for seafood is $5.15,
slightly higher than chicken at $4.90. The averpgee of PL products across

both product categories is $4.60.

18



Table 2.1: Summary Statistics of Variables Used ithe Analysis for Value-
Added Chicken

Particulars Retail Average Price ($/Ib.) Standard Rviation
Product price 4.9 1.8
Brand

Schneider 5.29 1.61
Flamingo 4.77 1.24
Janes 6.22 1.27
Pintys 5.03 0.78
Lilydale 4.81 221
Maplelodge 4.82 0.58
Golden Skillet 2.42 0.67
Sunrise 1.55 0.65
Other brands 5.26 2.00
Package size (g)

Size (0-500) 6.23 0.99
Size (500-1000) 5.42 1.48
Size (1000-2000) 3.38 1.65
Size (>2000) 2.54 1.30
Product Form

Breast 5.45 1.57
Wing 5.55 1.24
Burger 3.55 1.41
Nuggets 3.89 1.15
Strips 4.17 1.07
Boneless 5.25 1.46
Fillet 6.36 0.78
Skinless 4.62 1.15
Other product fornfs 4.13 2.06
Process form

Barbecue 5.32 0.87
Breaded 3.97 151
Honey-garlic 5.68 0.97
Souvlaki 7.27 2.14
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Buffalo 5.36 1.06

Village 3.54 0.36

Other process forrfis 5.61 1.96

Source: Calculations based on Nielsen (2007) Markatk data® Other brands include a number
of smaller manufacturer brands as well as retailape labels (in aggregate) that account for 23%
of value-added chicken products sold in Canadalgbiie2007))" Other product forms include
products such as chicken fingers and pattie®ther process forms summarize less popular
processed chicken flavours and spices (e.g. curry).

Table 2.2: Summary Statistics of Variables Used ithe Analysis for Value-
Added Seafood

Variable Retail Average Price ($/Ib.) Standard De\ation
Product price 5.15 3.25
Brand
Highliner 4.69 1.61
Janes 6.91 0.94
Aguastar 10.55 5.27
Bluewater 3.84 0.67
Ferma 2.90 1.02
Ocean Jewel 3.05 0.87
Northern King 3.40 1.02
Other brands 5.32 3.27
Package size (9)

Sizg (0-500) 6.00 3.76
Size (500-1000) 4.87 2.78
Size; (1000-2000) 4.35 4.15
Species

Cod 4.75 2.05
Pollock 3.67 0.78
Salmon 7.09 3.54
Crab 8.65 4.79
Shrimp 5.69 3.36
Squid 2.78 1.34
Prawns 12.49 4.98
Haddock 6.02 1.58
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Sole 5.95 1.23

Other FisH 3.17 0.73
Other Seafoofl 5.14 2.98
Product Form

Fillet 5.44 1.57
Sticks 4.07 1.69
Legs 12.26 6.88
Slices 7.32 5.25
Rings 4.35 0.48
Steak 3.34 0.76
Whole fish 3.13 1.03
%tr?f;dpmd“d 411 1.63
Process form

Breaded 6.54 4.41
Smoked 10.18 4.32
Fried 6.14 4.09
Battered 4.74 1.47
Cook 6.60 0.98
Raw 10.27 6.10
Seasoned 5.21 1.23
Other process 6.72 261

formd

Source: Calculations based on Nielsen (2007) Markatk data? Other brands include a number
of smaller manufacturer brands as well as retaigpe labels (in aggregate) that account for 29%
of value-added seafood products sold in Canadds@tie2007)). In aggregate, private labels
brands account for 26% of all value-added meatsaafood product sales in Candti@ther fish
includes species less commonly used in processedrfrseafood products (e.g. sofedther
seafood includes crustaceans and seafood usetlim-eaded seafood products (e.g. claths).
Other product forms include products such as fistefrs and popcorn shrimpSeasoned
summarizes number of popular seafood flavors aimsuch as herb, garlic, dill, et®ther
process forms summarize less popular forms of gigg such as crispy and classic.

2.4: MODEL DEVELOPMENT

Although HPMs are widely used by applied economitite underlying

theory is not always well understood. The HPM raststhe assumption that
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consumers select goods for purchase as a functiproduct attributes, therefore
maximizing utility by selecting those products tma&ximize the sum of partial
utilities obtained from each individual attributeafcaster 1966; Rosen 1974).
Rosen (1974) discussed the hedonic model of a ditimpanarket and assumed
that the utility function U(Z, ¥ Xz, ..., is well behaved. Where; s i
characteristic of the differentiated food produatl & includes all the other goods.
The objective of the consumer is to maximize wtilgubject to his budget
constraint. From the well behaved utility functimand budget constraint,
consumer’s bid functidhcan be derived aé(XU, Y) . The bid function represents
the consumer’s willingness to pay for different ambof characteristics at a
given level of utility and consumer’s income. Thiglier’'s willingness to accept
for different characteristics at a given level abfg when the products are
produced optimally is represented by an offer fiomctg(X; 72, 5) (Rosen 1974;
Tauber 2010). The hedonic model is the locus ofilibgum of different bid
functions and offer functions with varying amourft aharacteristics (Steiner
2004).

The functional relationship between product pridetisne t and its

attributesx, can be written as:

Py =% B+& (2.1)

* The literature also used the term value functiomdifference curve for the bid function (Tauber
2010)
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where X, is a vector of attribute levels for traniact at timet, Bis a

vector of parameters representing the marginalepot attributes ands;, is a
vector of error terms. The marginal price of eaithbate can be calculated as:

9P

I =0 (2.2)

it

Despite the widespread use of the HPM, economimryherovides limited
guidance about the preferred functional form ofréflationship between a good’s
price and its attributes. However, the choice aoictional form is fundamental as
it directly relates to the relationship between gizal prices and attributes. This
lack of clarity makes the ultimate specificationtbé HPM an empirical issue
(Triplett 2004). Transformations of dependent andependent variables have
frequently been used to select between linear andinear model specifications
(Ward et al. 2008). The binary nature of the exalary variables in this analysis
makes selecting a control variable an essentialeis&ardeazabal and Ugidos
(2004) show that the choice of control variable agnificantly affect the
magnitude and/or sign of the coefficient estimaie.circumvent such problems,
while maintaining the comparability of estimatesoss attribute categories, we
pursue an alternative estimation strategy develdye8uits (1984) and Kennedy
(1986), and previously applied by Steiner (2004} dfogarty (2009). The
variable modification involved in this process oalyers the interpretation of the
dummy variable coefficients, without affecting awyher data or estimation

properties.
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To illustrate the approach, consider the HPM: o + f1D1i + 2Dy + &,

where D;; and Dy are dummy variables such triabj =1 would lead to

=1

multicollinearity. Now, letw; represent the share of non-zero dummy variable

2
observations. Imposing the constraElb’,-Wj =0 on the alimdonic equation
j=1

o _ u g . .
results ing,=P so thap, am] , the estimates of the dumaniables, are now

interpreted as deviations from the average of #geddent variable (Oczkowski

1994). Rewriting the constraint As= —,8{%) and substituiimg the above

1
equation yieldsP = £, +,6’2{D2 —(%JD1}+§ , which allows the re-estimation

using ordinary least square (OLS) of the origireddnic model.

Curry et al. (2001) state that many previous HPMgehapplied flexible
functional forms, yet frequently neglected potditianportant two-way (or even
higher power) interaction effects. Such interdepaotes might be especially
important in cases of highly differentiated consurpackaged food products
distinguished along multiple hedonic dimensionsg€a009).

The use of interaction terms may also provide &uttid flexibility in
terms of the specification process of the HPM (&ei2004). To account for
multiple attribute dimensions we extend the HPMequation (2.1) to include an

interaction term combining variables of productnforand process form. In

>Coad (2009) presents an extension of Lancaste986{loriginal theoretical hedonic model to
formally incorporatenultiplicative interactions among individual hedoittributes that are
considered in this analysis.
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particular, motivated by anecdotal evidence onrikieag popularity of flavored
chicken wing products (Meatingplace 2010) we tést tollowing interaction
terms for chicken: Buffalo*Wing, BBQ*Wing, Honey-ge*Wing. Given the
leading market position of skinless boneless chickeesast (in $ sales) in the
Canadian market (Nielsen 2007), we include intévact terms for
Skinless*Boneless*Breast or, alternatively, Skisl@seast and Boneless*Breast.
Motivated by similar considerations and the respliblished by Roheim et al.
(2007), we test the following interaction terms f@afood: Smoked*Salmon,
Seasoned*Salmon and Breaded*Shrimp.

The binary variables in this HPM limit the choickfanctional form to
linear or log-linear specifications. We assume tleshil customers cannot trade
product attributes directly as they are bundledhwwitspecific products. The
choice of a log-linear functional form rests on th&sumption in Lancaster’s
(1966) model that attributes are bundling withirodqarcts, thus limiting the
number of possible attribute combinations in thekeiplace. As a consequence,
equilibrium prices may not be linearly decomposedpeoposed by Lancaster.
Mutually advantageous exchanges of attributes bgswmers may not be
possible, resulting in marginal utilities that mayt be proportional in
equilibrium. This leads us to the following logéiar specification of the HPM for

value-added frozen chicken (eq. 2.3) and seafoodyats (eq. 2.4):

InR, =45, + B,Brand + B,Size + 5, ProductForm+ S, ProcessForm
+ By (Buffald wing), + 5,(BBQ* wing), + £,(Honey-garlic*wing),  (2.3)
+ B, (SkinlessBonelessBreas}, +¢&,
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InP, =a, +a,Branq +a,Size +a,Specigst+ a, ProductForm
+a, ProcessForpt+ a;(Smoket Salmo)y, +a,(SeasonetdSalmo)), (2.4)
+ag(Breaded Shrimp, + 4,

In the log-linear specification, each marginal imaplprice is a nonlinear
function of the entire set of characteristics, viahstipports the idea that attributes
are bundled in specific products. For the chosegifipation, the coefficient of a
dummy variable measures the percentage effect@ddpendent variable of the
presence of the factor represented by the dummigblar Following Kennedy
(1981) the true impact of a dummy variable coefintiestimate can be obtained

through,
A 1 ~
g:exp{ﬂ—avar(ﬂ)j—l (2.5)

Heteroskedasticity and autocorrelation frequentgepproblems in panel
data. We performed likelihood ratio tests for hes&edasticity and Wooldridge’s
test for autocorrelation on the unconstrained wdsiaof models (2.3) and (2.4)
with the attribute categories’ “other” as controlie Wooldridge autocorrelation
tests suggest no autocorrelation in either moded. fddind a moderate level of
heteroskedasticity suggesting the use of more apjpte feasible generalized
least square estimators (FGLS) (Greene 2008). Hemvexsing FGLS would not
allow us to impose a series of identifying restoics on the HPM. Given these
restrictions and the large sample sizes, we opiek-estimate the constrained
HPM using a robust variance least-squares dummghlar approach (rLSDV)

(White 1980).
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2.5: RESULTS AND DISCUSSION

Each attribute category (e.g., brands) can be thooigas contributing to
product differentiation and segmentation at thairdevel. Hence, a series of
Wald tests is employed (table 2.3) to test the hytiothesis of no differences in
product prices due to differences in product aftebcategories. The estimates of
the HPM regression models (2.3) and (2.4) are tedan Tables 2.4 and 2.5.
Computed values of the generalized squared caoetabetween the predicted
and actual values are 0.71 and 0.72, indicating tha rLSDV estimation

approach has good explanatory pofer.

2.5.1: Frozen Value—-Added Chicken

The empirical results for the category of valueetidrozen chicken
confirm a priori expectation: product unit priceci@ases in branding and other
quality and convenience attributes. However, niop@sitive attributes are valued
equally. Combinations of product form, brand andkage size have the greatest

impact on the retail price paid by consumers (t283.

2.5.1.1: Brand

Brand names are a simple search attribute, yepdkerful purchase cue

relevant to many consumers. Retail branding arféréifitiation of meat has been

® We also estimated both models using Feasible @kred Least Squares (FGLS), deemed more
appropriate when autocorrelation and/or heterositagity are present in the data. In comparison,
the reported rLSDV coefficient estimates are largebust, and generalized adjusted R-squares
improve (0.71) for the chicken model and remaitlst#0.72) in the seafood model.
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particularly prevalent in processed meat produail) product differentiation
designed to meet consumer demands. Not surprisitigtyWald test rejects the

null hypothesis of no price variation for differemstail chicken brands (table 2.3).

Table 2.3: Wald Statistics for Testing the Signifiance of Attribute Category

Attribute Chicken Seafood
category
Package Size 7(3%3)5 2(8%3)7
Brand 10012 0.60)
(0.00) (0.00)
Species — 2050)
(0.00)
Product Form %8%3)6 2(3%3)4
Process Form 256.20 oo
(0.00) (0.00)

Brand coefficient estimates reported in Table Affedfrom previously
published higher brand premiums of up to US$1.3@dbfresh branded beef and
pork products in the U.S. market (Ward et al. 20@&cell and Schroeder 2007).
With the exception of one dominant premium braddng$ and one heavily
discounted brandSunrise) other major national brand manufacturers command
much smaller brand premiums or discounts relativiné average category retalil
price.

Unfortunately, no comparable studies of poultrysexo compare our
results. One plausible explanation for the predamity small range of brand
premiums (discounts) is the growing share of Plntsain the Canadian value-
added meat market. Increasing market share, pniderargin pressure from fast

growing PLs may have eliminated earlier discourtsl® to 40% relative to
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manufacturer brands (Halstead and Ward 1995). ¢ty faading Canadian PLs
(e.g. President’s Choice, Safeway Select) accoamtdughly 26% of all retail

sales of value-added meats and seafood betweena2@DQ007 (Nielsen 2007).
Marginal differences in brand premiums may alsdéetfthe strategic category
positioning of PL products aimed at forcing brandnufacturers to engage in
price competition to decrease margins (Cotteriltl &utsis 2000). Successful
marketing and branding strategies for PLs througiprovements in package
design, labeling, and advertising may have conteithio a narrowing price gap
(Collins-Dodd and Lindley 2003). Unfortunately, dain PL sales in Canadian
stores are only available in aggregate and, hara®ot be explicitly considered

in this analysis.

Table 2.4: OLS Estimates of Log-Linear Hedonic Modkfor Value-Added

Chicken
Relative Impact’

Independent Variable Coefficient | St. Err % Dollar ($)

Constant 1.248** 0.006
Brand
Schneider 0.125** 0.006 13.31 $0.65
Flamingo 0.049** 0.007 5.02 $0.25
Janes 0.261** 0.009 29.82 $1.46
Pintys 0.029** 0.009 2.94 $0.14
Lilydale 0.068** 0.013 7.04 $0.34
Maplelodge -0.038** 0.009 -3.73 $-0.18
Golden Skillet -0.078** 0.015 -7.50 $-0.37
Sunrise -0.457** 0.02 -36.68 $-1.80
Other brands 0.04** 0.008 4.08 $0.20
Package size

Sizeg (0-500) 0.470** 0.013 60.00 $2.94
Size (500-1000) 0.216** 0.009 24.11 $1.18
Size; (1000-2000) -0.100** 0.009 -9.52 $-0.47
Size, (>2000) -0.587** 0.014 | -44.40 $-2.18
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Product form

Breast 0.215** 0.009 23.99 $1.18
Wing 0.255** 0.011 29.05 $1.42
Burger -0.280** 0.01 -24.42 $-1.20
Nuggets -0.170** 0.007| -15.63 $-0.77
Strips -0.180** 0.007 -16.47 $-0.81
Boneless 0.109** 0.012 11.52 $0.56
Skinless 0.201** 0.02 22.26 $1.09
Fillet 0.005 0.011 0.50 $0.02
Other product forms -0.154** 0.009 -14.27 $-0.70
Process form
Breaded 0.057** 0.011 5.86 $0.29
Barbecue -0.020** 0.014 -1.98 $-0.10
Honey garlic -0.470** 0.039| -37.5( $-1.84
Souvlaki 0.491** 0.014 63.39 $3.11
Buffalo -0.113** 0.015 -10.69 $-0.52
Village -0.024** 0.013 -2.37 $-0.12
Other process forms 0.079** 0.009 8.22 $0.40
Interaction terms
Buffalo*Wings 0.074** 0.022 7.68 $0.38
Honey-garlic*Wings 0.450** 0.048 56.81 $2.78
Observations 8943
Generalized R 0.713
Root MSE 0.25
F 812.3

Dependent variable: retail price for value-addeidkdm products ($/lb., average price $4.90). All
independent variables are in binary form. ** représ statistical significance at the 1% level. t-
values are based on White’s heteroskedasticityistams standard errorSThe relative impact (%,

$) measures the individual attribute coefficiertireate’s percentage / retail price impact on the

product price evaluated at the sample mean. Céicuotawere based on equation (2.5).

2.5.1.2: Package Size

Package size can be thought of as another criigahble in product

positioning at the retail level for different comser segments. We confirm the

finding in the literature of premium prices for dinée.g. single serving)

packaging and ‘“value-pack” savings for family-sizéatge packages. The
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majority of convenience chicken products offereé &00g-1000g, primarily
targeting households, and providing 2-3 servings geeckage. Other package
sizes are available on both ends of the distributiot are skewed towards large
“value-pack” products. Our findings are consistavith previous studies on
packaged fresh meats by Parcell and Schroeder X2D0#on et al. (2007), and
Ward et al. (2008), indicating that a linear in@@an package size reduces the

unit product price by $0.06 to $0.23/Ib.

2.5.1.3: Product Form

Wald test (table 2.3) confirms the importance dfedent parts of the
chicken carcass (product forms) in retail price nfation and product
differentiation. Chicken-breast-based products antéor almost one-third of all
products offered in Canadian retail stores. Ouulteseveal an average price
premium of 23.9% for chicken breast products. Fnemium could be associated
with the perceived health and convenience attrbatechicken breast, as reported
by Goddard et al. (2007).

Chicken wings have received much media and consuatintion.
Traditionally perceived as a low-quality produdtjaken wings have enjoyed an
increase of more than 9% in retail sales, reacl$igg.4 million in 2010, an
increase in value of 16% from 2009 (Meatingplac&@0 Canadian consumer
preferences and strong demand for wing productsltessin a 29.1% price

premium over the average category price. This tesudonfirmed by significant
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and positive coefficient estimates of interactidfe@s for Buffalo*Wings and
Honey-garlic*Wings with price premiums of 7.7% &5618% respectively.

Other product forms such as skinless or bonelesskarn commonly
associated with lower fat content and convenieneld price premiums of
22.3% and 11.5 %, respectivélifhis result is in line with findings reported by
Anders and Moeser (2010) that emphasize the rolehaalth attributes in
Canadian meat demand. In comparison, product famatsnvolve higher degrees
of processing (e.g., chicken nuggets) aimed ateoience-seeking consumers are
heavily discounted up to 15.6%. The same holdsafdarge numbers of other

product forms on which the Canadian retail consgrpéace little value.

2.5.1.4: Process Form

Different forms of further processing are anothentdbutor to product
differentiation, indicating that product price istnndependent of process form
(table 2.3). However, despite the diversity in msx attributes offered by the
value-added chicken category, Canadian consume@rslipeounted price for the
majority of process forms. One plausible intergietais that consumers only pay
a premium for products of sufficiently high qualignd a more “natural” product
appearance is important when selecting processellechproducts. Preferences
for diet-health related attributes (e.g., natutalyer fat) trump convenience-

focused processing attributes as shown by signifipaice discounts for further

’ The inclusion of an interaction term for SkinleBsheless*Chicken Breast or, alternatively,
Skinless*Breast and Boneless*Breast ,resulted sustainable levels of multicollinearity and
elimination of this interaction term from the model
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processed products such as chicken burgers. Thes absults also suggest that
manufacturers’ attempt to add more even value loevadded chicken products
through further processing and ease of preparatiay not always add value in

the eyes of Canadian consumers.

2.5.2: Frozen Value-Added Seafood

The estimated hedonic values of frozen value-adsesfood products
contribute to the empirical evidence on how to ealbe retail seafood product
attributes of different species (Roheim et al. J00evertheless, this analysis
confirms previous findings that a combination ofnufacturer's brand and fish
species is the main factor contributing to theikrgtaces of value-added seafood
in Canada (table 2.3).

As expected, Canadian seafood consumers do na ptaal value on all
convenience or processing attributes. It is wortlevinoting that 29% of all
value-added seafood is sold through PLs, compar@8% for chicken. Contrary
to the general assumption that salmon is the mogtlpr seafood among North
American consumers (Knapp et al. 2007); the dadecate that Pollock, a new
and cheaper competitor for cod, dominates processafbod products. Fillet is
the leading product form in retail seafood demamith a 23% market share. This
is of comparable magnitude to chicken breast, whackounts for 28% of

processed chicken products.
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2.5.2.1: Brand

National manufacturer brands are particularly intgatr in retail demand
for value-added seafood. The leading seven natidmahd manufacturers
compete with a total of 21 PLs. The top three mactuirer brandsHighliner,
Ferma andBluewater which are sold at most major Canadian retail chéerng.,
Safeway), account for a 42% market share.

Brand equities measured against the category aveagbe thought of as
a preference ranking for the leading consumer lwanlke estimates indicate that
one major brandilighliner, exhibits a positive brand valuation of 16.7% tieta
to other brand competitors (table 2.5). Much smahemarket shareAquastar
(6%) andJanes(6%) commanded significant brand premiums of &4&2% and
50.5%, respectively. This reflects their perceitgher quality and related brand
reputation among Canadian consumers. Despite 2#% market share and
degree of brand differentiation, PL products sdldraaverage discount 6%. This
result confirms previous literature findings thea®od consumers are willing to
pay price premiums for familiar branded productsrovL substitutes (Roheim et
al. 2007). This holds true despite evidence of itixeasing overall product
quality of PL foods reported by Appelbaum et alDG3). Increasing consumer
awareness of eco-labeling of fishery products a$ pha global strategy to
promote sustainable fisheries may contribute to pgbsitive brand equities of

selected brands (Caswell and Anders 2009).
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Table 2.5: OLS Estimates of Log-Linear Hedonic Modkfor Value-Added

Seafood
Relative Impact’
Independent Variable Coefficient | St. Err % \ Dollar ($)
Constant 1.477* 0.007
Brand
Highliner 0.154** 0.012 16.65 $0.86
Janes 0.409** 0.012 50.53 $2.60
Aquastar 0.433** 0.022 54.18 $2.79
Bluewater 0.057** 0.012 5.86 $0.30
Ferma -0.600** 0.013| -45.12 $-2.32
Ocean -0.071** 0.017 -6.86 $-0.35
Northern -0.376** 0.019| -31.34 $-1.61
Other brands -0.006 0.009 -0.60 $-0.03
Package Size
Sizg (0-500) 0.185** 0.01 20.32 $1.05
Size (500-1000) 0.089** 0.011 9.31 $0.48
Sizey (1000-2000) -0.274** 0.014 -23.97 $-1.23
Species
Cod -0.191** 0.01 -17.39 $-0.90
Pollock -0.515** 0.012 -40.25 $-2.07
Salmon 0.108** 0.014 11.40 $0.59
Shrimp 0.443** 0.022 55.73 $2.87
Crab 0.481** 0.017 61.77 $3.18
Squid -0.496** 0.019 | -39.10 $-2.01
Prawns 1.014** 0.038| 175.64 $9.05
Haddock -0.158** 0.014 -14.62 $-0.75
Sole -0.355** 0.022 | -29.88 $-1.54
Other fish -0.390** 0.025| -32.30 $-1.66
Other seafood 0.060** 0.019 6.18 $0.32
Product For
Fillet 0.186** 0.008 20.44 $1.05
Sticks 0.038** 0.009 3.87 $0.20
Legs 0.139** 0.026 14.91 $0.77
Slice 0.233** 0.013 26.24 $1.35
Rings 0.296** 0.019 34.44 $1.77
Steaks -0.701** 0.027| -50.39 $-2.60
Whole -0.055** 0.017 -5.35 $-0.28
Other product forms -0.137** 0.012 -12.80 $-0.66

Process Form
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Breaded 0.359** 0.016 43.19 $2.22

Smoked 0.631** 0.018 87.95 $4.53

Fried -0.743** 0.024 -52.43 $-2.70

Battered 0.072** 0.008 7.47 $0.38

Cooked 0.148** 0.028 15.95 $0.82

Raw -0.380** 0.029 -31.62 $-1.63

Seasoned -0.028 0.019 -2.76 $-0.14

Other process forms -0.059** 0.018 -5.78 $-0.30
Interaction Terms

Seasoned*Salmon -0.074** 0.024 -7.1 $-0.37

Breaded*Shrimp -0.100** 0.034 -9.52 $-0.49

Observations 8135

Generalized R 0.722

Root MSE 0.3

F 1516.98

Dependent variable: retail price for value-addeaf@ad products ($/Ib., average price $5.15). All
independent variables are in binary form. ** reprgsstatistical significance at 1% level. t-values
are based on White's heteroskedasticity consigtentdard errors. The relative impact (%, $)
measures the individual attribute coefficient estie’s percentage / retail price impact on the
product price evaluated at the sample mean. Céiontabased on equation (2.5).

2.5.2.2: Package Size

Product segmentation by package or portion cleadsters. The majority
of seafood products (68%) fall into the 5009 toA@amily size” portion range.
Value-added seafood is not sold in units exceedd@g, offering less variety to
value-oriented retail consumers. As expected, smahit sizes of less than 500g
are most valued in the market. Surprisingly, howgtree related price premium is
only 20.3%, compared to 60% for chicken. Unit pri€aot a linear function of
package size. This finding supports the notion te@&food brands have a
dominant role in product differentiation and reég$ on other extrinsic attributes

in retail pricing and demand.
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2.5.2.3: Species

Confirming previous research (Roheim et al. 200&s¥¢lls and Wilen
1994), our analysis shows that species attributagether with manufacturer
brands, significantly contribute to market segmentain the Canadian retail
seafood market (table 2.3). Popular and familiah fspecies such as salmon
achieve a price premium (11.4%). This is exceedenlyever, by significant
premiums for crustaceans such as shrimp, crab eawinp, the prices of which
range from 55.7% to 175.6% above the average categuice of $5.15 per
pound. While these premiums may reflect higher inmices, they are also a
function of the popularity and versatility of crasean products among
consumers.

In contrast, less popular and/or familiar speceefan average retail price
discount of 32.3%. Although cod faces a 17.4% distoit is still more
expensive than its popular substitute, Pollock,ciwhs discounted by 40.3%. Our
results differ from the hedonic values for specegmrted by Roheim et al. (2007)
for frozen fish in the UK market. However, the authdo not include crustaceans
and, hence, neglect potentially important attribateraction effects.

Finally, two additional factors may be relevantexplaining the relative
pricing differences across seafood species. Bittstng price competition between
Canadian supermarket chains may stand behind gppciing decisions targeted

at market and consumer segméntSecond, the frequent usage of seafood

®Loblaws Real Canadian Superstore increasingly taysian customers with sales and product
promotions of popular foods, including a greatéeat#on of fish and seafood products.
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products such as frozen shrimp in retail price ppboms may create competitive
pressure on PL and manufacturer brand-species oatiins, as has been pointed
out by Roheim et al. (2007). However, it is beydhd scope of this analysis to
look at the impact of front-of-package labeling @y instance, health-related
claims (e.g., omega-3) that may have contributedategory segmentation and

consumer product valuation.

2.5.2.4: Product Form

As the degree of species-based product differémidtar exceeds other
meat categories; product form plays an importane romm seafood price
determination and retail segmentation (table Z&wever, in line with Roheim
et al. (2007), substantial variations in the mastere of different product forms
exist across brands and over time. Previous lilezatonfirms the high frequency
of innovation introductions and withdrawals wittime frozen value-added food
category in an effort to meet consumer preferef@esariety, convenience and,
increasingly, health and natural product attribiBerena and Sanchez 2010).

The attribute fish fillet is valued above other guot forms. Frozen whole
fish receives a price discount of 5.4%. Surprisintie attribute steak, commonly
associated with tuna or salmon, products is healidgounted. Crab legs, the
most common and valued seafood product form, rese@n average premium of

14.9% (table 2.5).

° The Nielsen (2007) data indicate that the majaftfrozen salmon steak products are based on
lower quality chum salmon offered at below-categavgrage retail prices.
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2.5.2.5: Process Form

The quality of processed products as perceived dnsuomers becomes
particularly relevant as the “healthiness” of fodds emerged as a key criterion
for product selection and a driving force in foodamafacturer innovation
(Lahteenmaki et al. 2010). For seafood, generadiscgived as healthful for its
fatty-acid profiles and high protein content, fathprocessing to increase its
convenience value or hide lower quality speciesutsjpmay not necessarily
increase the overall perceived quality in the eyihe consumer. For instance, the
interaction term Breaded*Shrimp indicates a dis¢c@fi®.5%. Lahteenmaki et al.
(2010) state that health-related attributes clamnay also affect the consumer’s
perception of other product attributes and, theegfondirectly influence the
overall evaluation of product quality.

Underlying health preferences are also reflectedh isubstantial price
discount of 52.4% for fried seafood products ofssociated with high levels of
saturated fats. Seasoned*Salmon is discounted #sl&tlded spices and flavours
may be associated with higher levels of sodium ait. £onvenience quality
attributes such as breaded, battered, and pre-dotdad to be among the
preferred attributes in the Canadian seafood market

Finally, our results differ from the negative hedowalues for processing
attributes (battered, breaded, smoked) found byeRotet al. (2007). We do,
however, confirm the authors’ conclusion that thecpss of adding further value
to value-added products may not always be appegtiay the consumer (e.g.

fried, seasoned).
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2.6: CONCLUSIONS

Changing consumer preferences are shaping North riéame meat
demand patterns. Consumers want variety, convemiand increasingly, more
natural and healthy foods. On the supply side, inoaus product innovation,
particularly in frozen and processed (value-addedls, has led to a diversified
and highly segmented retail market. This develognias coincided with the
rapid emergence of PL brands in Canadian grocegjlirey, putting additional
pressure on established national brand manufasturer

This study illustrates the capacity of the hedgricing model (HPM) to
explain the implicit choices retail customers makben faced with highly
differentiated branded processed food productshen Canadian retail market.
Findings suggest branding, package size, meatncls@afood species, as well as
product and process forms, add distinct value toevadded chicken and seafood
products. Among the contributions made by thispigdhe valuation of national
manufacturer brands in light of strong competifivessure from PL product lines
(e.g., Loblaws’ President’s Choice) that accoumtda26% market share in the
value-added chicken and seafood category. Sizelatdad equities held by
manufacturer’s brands and retail labels underpinrtbe of brand reputation and
its implications for consumer loyalty and qualitgsarance. We also find that
consumers prefer perceived natural and healthbatés as opposed to price
discounts for products with higher degrees of pssitey. Across both categories,
our results indicate that adding value to food potsl by processing them further

is intricate and depends on multiple other indicsataf product quality. As such,
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certain consumers may consider frozen natural enicknd seafood products
substitutes for fresh meat and seafood. This fopdmay carry further implications

for retail pricing and marketing of lower value suind seafood species. Our
results largely confirm the findings in existingeliature, that there is a negative
relationship between package size and total prodalae, granting price discount
to consumers buying larger “family size” value-ged packages.

The present study helps manufacturers to desigdupts based on the
valuation of various attributes like package s®duct form, process form and
species (only for seafood). The manufacturers shadncentrate on those
attributes where consumers are willing to pay anuen price. For example, in
the case of chicken, consumers are paying priaaipre on small package sizes,
breast and wings product forms, souvlaki and brégdecess forms. Similarly, in
seafood, consumers are paying price premium onl gmaakage sizes; prawn,
crab and shrimp species; rings, slice and filletdpct forms; and smoked and
breaded process forms. Since the price premiunvdoous attributes indicate
that these attributes are signaling a higher quadithe consumer, manufacturers
should incorporate these aspects while designimgpmeducts to mitigate risks of
innovation failure and wastage of economic resairbtanufacturers can also use
attribute information to propagate product quatiyconsumer, which may help
them to identify and select products with desirahlality attributes (Unnevehr et
al. 2010).

This study illustrates how valuable hedonic priceggalysis is to food

manufacturers and brand managers. Comparative simailf brand equities and
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their attributes mixes allows companies to gatldeliteonal information about the
relative market value of different product or preeeattributes. Such information
may be of particular interest to brand managers@woed with the ranking and
performance of their brand's image and/or recembvations. The producers of
processed meat and seafood are investing in higradity products such as those
targeted at health conscious consumers (e.g. Matlitas study supports those
investment decisions (Steiner 2004). Most previstgdies that investigated
consumers’ food product choices have typicallyectlon survey or experimental
auction methods. In contrast, the HPM has beenopnathntly applied to durable
goods markets (e.g. cars) alebs frequently to morgrice elasticconsumer
packaged goods in modern ret#ikide from a large number of hedonic studies
on wine, this studyrepresents one of the few empirical hedonic aealysn
consumer packaged products in the North Americarkeha

However, there are some limitations of using HPM apanner data to
estimate implicit attribute values for differengdtfood products. First, since the
analysis is based on aggregated data, it doegrovide insight intandividual
consumeipreferences. All conclusions and implications drdvam the analysis
pertain only to the retail market level. Scanngadhowever, have the advantage
of providing detailed product-level information themost other data sources
cannot match. If the focus is better understandifigindividual consumer
preferences, experimental economics methods ane\stiools provide a better
alternative. Finally, the HPM relies on actual ilgbaices of products available in

stores. Differences in pricing and brand availapdire likely to affect consumers'
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purchase decisions and willingness to pay. Heree, résults presented in this
study should be interpreted within the context led tross-section of products

included in the analysiS.

10 A version of this chapter has been published. Ahrié. and S. Anders. 2012. The Value of
Brand and Convenience Attributes in Highly Procdgseod Product€anadian Journal of
Agricultural Economic$0: 113-133.
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Chapter 3: Strategic Competition between Private Laels and National
Brands in a Vertically Linked Market

3.1: INTRODUCTION

For the last several decades, manufacturers harethe main producers
of branded consumer packaged products at the rietedl. This leadership
position has eroded over time as major groceryl retains have introduced their
own branded products - private label (PL) brandsi @d Wang 2005; Kumar
and Steenkamp 2007). PL products showed significaarease in sales at the
retail level, as in 1998 they were among the topetbrands in 70 percent of all
superstore product categories (Wu and Wang 2008)sales were $ 11.4 billion
in Canada in 2010 (Nielsen 2010). The rapid emexgesf retail brands (PLS)
over the past decades has created new and stiffetdion for many established
NB manufacturers. Increase in competition has @aifsggnt impact on the welfare
of society as retailers and NB manufacturers us& tiesources efficiently and
innovate in the long term (Ezrachi and Bernitz 20(Retailers are using PL
products as a strategic negotiating tool at thailréevel (Gomez and Benito
2008). Economic literature shows introducing PLduas affects horizontal and
vertical competition (Berges and Bouamra-Mechema€Hd).

Retailers are using three different production ragesments for PL
products (Berges-Sennou 2006). Some own the priogdutzcility to gain more
control on the production; in this regard, Doug &gupresident of Trader Joe’s
(which carries about 80 percent PL products), Saiel could put our destiny in

our own hands” (Kumar and Steenkamp 2007). In 20h&, major retail chain in
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Canada owned about 14 percent of total sales ptioduéacilities (Safeway
2011). Retailers also outsource PL products frocallonarkets. Kumar and
Steenkamp (2007) stated that thousands of firmssfexclusively to produce PL
products. Also, NB manufacturers produce PL proglémt retailers. For instance,
Chen et al. (2010) reported that more than 50 pérsEPL products are being
supplied by the NB manufacturers. These differemddpction arrangements
(retailer owns the production facility for PL prams, retailer outsources PL
products, NB manufacturer produces PL productsgeraoncerns for retailers, NB
manufacturers and policy makers regarding competiiehavior.

In a vertically linked market, the strategic conipet between PLs and
NBs is mutually dependent and the choice of manketistruments is affected by
the rival’'s competitive behavior under differentoguction arrangements. The
production arrangement assumptions of PL brandcatieally important to the
retailer's and manufacturer's optimal competitivérategy. Therefore, to
understand the effect of the marketing mix on thefip of the producer
(retailer/NB manufacturer), we need to understamel ¢competitive interaction
between a retailer and NB manufacturer under d@iffeproduction arrangements.

The previous economic literature has discusseduwsgrssues relating to
PL production, such as the advantages and disaalyesitof NB manufacturers
producing PL products (Verhoef et al. 2002; Wu amang 2005), factors
affecting PL production (Berges and Bouamra-Mecl#m@a2011), and how
alternative production arrangements of PL branas &n impact on retailer’s

bargaining and customer loyalty (Berges-Sennou R0®&other stream of
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literature discusses various competitive interastiobetween PL and NB
manufacturers but this literature assumes a péatictype of production
arrangement such as the retailer outsourcing Pldyats (Raju et al. 1995;
Narasimhan and Wilcox 1998; Cotterill and Putsi®@D0 the NB manufacturer
producing both NB and PL products (Wu and Wang 2@0% the retailer owning
the production facility (Karray and Herran 2009)| &f these studies assume the
leader follower competitive interaction. The exaeeptis Cotterill and Putsis
(2001), who tested various competitive interactitvetween PL and NB in a
vertically linked market. Cotterill and Putsis (2Q0concluded that there is no
consistent pattern of competition between NB andaetoss different product
categories.

To assess the effectiveness of different markanstjuments (price and
promotion), it is important to know the underlyipgoduction arrangements and
competitive interactions between NB and PL. Previeconomic studies analyzed
competition between NB and PL (Wu and Wang 2005rd$aand Herran 2009).
However these studies made assumptions about yimderlproduction
arrangements and competitive interaction betweenaRd NB. In reality the
competitive interaction may differ for differentquuct categories and under
alternative PL production arrangements. So the wi@ssumptions regarding PL
and NB competitive interaction may result in fatgmclusions. It is important to
determine the type of competitive interaction betw®L and NB under different
PL production arrangements instead of assumingtecpiar type of competitive

interaction.
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Based on the literature review conducted in thigestt area, there is no
study that tested the nature of competitive intémas under different production
arrangements. Thus, the purpose of this study det@lop the theoretical model
that reflects possible vertical relations in theteat of competing PL and NB at
the retail level. This study also develops an eitglirmodel framework to
explicitly test for different competitive modelscorporating alternative vertical
production arrangements.

The main objective of this study is to see the typeompetition between
PL and NB in a vertically linked market when thare different PL production
arrangements. We extend the theoretical model mpetition, assuming different
production arrangements of PL products. Furthermesme estimate the model
empirically by using Canadian retail data and idgimg the competitive
interaction between PL and NB that actually existthe market. The empirical
analysis helps us to identify how NB and PL priaeffuence the demand for
these products in the Canadian context. In thiamkgve use retail scanner data
for the period 2004 to 2007. The dataset contaetalrsales information (price,
applicable discount, sales quantity, retail marg@m)200 Universal Product Code
(UPC) product categories available at a major Némferican retail chain with
stores in Canada.

The fast growth of PLs plays an important role athbintra- and inter-
store retail competitions. As PL products are ofess expensive than their NB
substitutes, they often produce higher retail mma,gimaking PL products an

important source of retailer revenue and profit¢hl@and Banerji 1993). There is
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sufficient evidence that availability/introductiai PL reduces or avoids double
marginalization problem which has positive impacttie social welfare (Berges-
Sennou et al. 2004). Further Sethuraman (2009¢dstttat there is no double
marginalization when retailer buys PL product disedrom the producer.
Retailers are using PL marketing as an instrumerdgvercome the problem of
double marginalization. The net effect of PL mairkgtesults in an improvement
in the performance of distribution channel. Nardsamand Wilcox (1998) found
that PL products are often used as strategic weapgnretail chains in their
competition against NB food manufacturers. To dex&ence from the economic
literature suggests that retailers may be effelstiusing PL brand lines to exert
market power against many NB manufacturers (Natasmmand Wilcox 1998;
Sayman, et al. 2002; Meza and Sudhir 2010). Thept®omnature of the
competitive interactions between PLs and NBs hasie a concern (to set the
price of NB and PL, to increase profit, share atof) only to marketing managers
in food industries, but also economists and poliogkers responsible for
competition policy and fair practices along vettidaod marketing channels
(Cotterill et al. 2000).

Volpe (2010) and other researchers (Corstjens ah@Q00; Cotterill and
Putsis 2000) note that increasing levels of prodyeility have significantly
contributed to the penetration of PLs in many feproduct categories. The
quality of PLs is also documented by a large nundbgyublications in the retail
press (e.g., Progressive Grocer) that show a niseLi popularity and retailer

efforts to promote higher quality PLs to consumersrder to maximize sales and

54



increase category market shares. The shift to aadsfon PL quality over time
has intensified brand competition (Volpe 2010). iBdhthis development stands
the observation that consumers in many markettydimgg Canada, increasingly
recognize the quality of PL products and have dmed preferences for many PL
brand lines (e.g. Loblaws’ President’'s Choice). Neamd increasingly

differentiated PL product lines are used to attibditional consumer demand
and, therefore, intensify competition between Phd BIBs. Several large retail
chains have developed differentiated PL “good fauy product lines and

labeling schemes around their healthy product aptid-or example, Canadian
Loblaws developed “President’'s Choice Blue Menut @afeway developed
“Eating Right” healthy product lines. These healtpsoduct lines focus on

reducing or removing unfavourable ingredients (daj, sodium, sugar, salt, etc.)
(Anders and Moeser 2010). In the present studysiden the case of vertical
“quality” product differentiation to investigatesises in NB and PL competitive
interactions.

The availability of store scanner information alwanufacturers and
retailers to better monitor the movement of riviarzls. Under these conditions, it
becomes very important to determine the appropnigiteing and promotional
strategies while considering the rival firm’s séigies relating to these marketing
instruments. In this study we attempt to develogp estimate models to see how
price and promotion affect the demand for NB and &isuming different
competitive interactions under various productionagements of PL at the

Canadian retail level.
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The remainder of this paper is divided into fivetsms. The first reviews
the economic literature, the second deals withntioelel development, the third
and fourth are concerned with the data issues amgirieal estimation

respectively, and the last discusses the studyislasions.

3.2: REVIEW OF LITERATURE

Very few studies in economic literature discus$edént issues relating to
the production of store brands (Quelch and Hardi@g6; Verhoef et al. 2002;
Berges-Sennou 2006; Berges and Bouamra-Mechemdxd. 2/erhoef et al.
(2002) and Wu and Wang (2005) discuss advantagediaadvantages to the NB
manufacturer producing PL products. Verhoef et(2002) identified various
factors (e.g., brand strength, image, product grability to create technological
product differentiation) that NB manufacturers ddes before taking on PL
production. The study concludes that NB manufacsud® not directly compete
with PL by reducing the price of the product; raththey mainly focus on
increasing the distance from PL products.

Berges and Bouamra-Mechemache (2011) studied \maritactors
affecting the PL production process. The study shdvat if production cost is
low, the retailer prefers to buy its product fromdependent firms, and if
production cost is high then it is beneficial fbetretailer to get its products from
NB manufacturers. The study also observes that whenNB manufacturer’s
bargaining power goes up, there are fewer chammeshé retailer to buy PL

products from the NB manufacturer. The authorshfurtconclude that if the
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quality of the NB is low or high then the retaifmefers to sell only PL, while for
intermediate quality it is beneficial for the régaito sell both NB and PL. Berges-
Sennou (2006) studied the impact of different podidm arrangements of PLs on
the retailer's bargaining and customer loyalty. Tasults of the study indicate
that the retailer entrusts the NB manufacturer wéigimer the retailer has lower
bargaining power or numerous consumers are loytded\NB. The author further
explains this behavior as if consumers are loyath® NB and the PL is less
attractive to the consumers; then, there are moaeaes for the retailer to assign
PL production to the NB manufacturers. If the conets are less loyal to the NB
and the retailer has stronger bargaining powergtieea greater chance that the
retailer will buy the PL product from the compet#imarket.

A number of economic studies assume a particulandymtion
arrangement (Narasimhan and Wilcox 1998; Raju etl@95; Wu and Wang
2005; Karray and Herran 2009). For example, Naraamand Wilcox (1998) and
Raju et al. (1995) assume that retailers outsoBtceroducts. Raju et al. (1995)
further assume that retailers buy PL products &ixed per unit price. They
conclude that introducing PLs in a product categeith a large number of
competing NBs would increase the retailer's prafitthe respective product
category. Narasimhan and Wilcox (1998) show tha genetration of PL
products across categories is associated with bveigher margins for the
retailers. Wu and Wang (2005) assume the NB matwifacproduces both NB
and PL products. They discuss the economic berfefithhe NB manufacturer to

produce PL products. For this purpose, they develaeoretical model that
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considers the interaction of two NBs and one stoe:nd. The study concludes
that if the NB manufacturer supplies PL productthioretailer, it benefits the NB
manufacturer as it decreases its promotional expeed. Karray and Herran

(2009) assume that the retailer owns the produdsoitity for PL products. They

analyze the impact of advertising on product salesr time. The authors

conclude that the effect of advertising on brani@ssaepends on whether the
manufacturer and retailer’'s advertising are contpetior complementary in

nature. In the case of competitive advertising froine manufacturer, the

advertising expenditure has a negative relationship the retail price of both

NB and PL brands.

A significant amount of literature exists on theegtion of how PL
products are competing with NBs at the retail levelnumber of studies have
assumed a particular competitive behavior (Staekgldeader follower) and
developed theoretical models (Raju et al. 1995;ablarthan and Wilcox 1998;
Wu and Wang 2005; Karray and Herran 2009; MezaSumthir 2010). Most of
the studies conclude that introducing PL produetseffits retailers. Some studies,
however, focus explicitly on testing different garspecifications assuming a
particular production arrangement on the datasaets(® and Dhar 1998; and
Cotterill and Putsis 2001). These studies concthdethe nature of games played
differs across product categories. Putsis and [h888) use the conjectural
variation approach and test the presence of lefaflesver games between PLs
and NBs. The study shows that the most common li@higvthat NB behaves as

a leader, while for some product categories (nfilizen vegetables and fresh
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bread) the PL behaves as the leader. Cotterill Ruidis (2001) apply a non-
nested model comparison approach on US data. Ty sssumes that retailers
outsource their products from the manufacturer. Tdwilts show that vertical
Nash is most common type of competition betweerPthend NB, while only 2
out of 12 product categories show the manufacasex Stackelberg leader.
Previous theoretical literature either assumes wicpiar competitive
interaction between PL and NB or tests differennpetitive interaction games.
However, these articles do not take into accoumtvdriation in how PL products
are produced. In reality, retailers are using thrééerent production
arrangements for PL products and these arrangerhawts serious implications
for NB retailers and manufacturers. Despite a langmber of studies on the PL-
NB competition in retailing, the literature has yided no insight on the nature of
the PL-NB competitive relationship with varying pkoduction arrangements in
the Canadian retail sector. The present study malkggnificant contribution in
filling the knowledge gap by developing theoretigalbdels under various
production arrangements of PL brands and shows thewdifferent production
arrangements of PL have an impact on both thelegtiprofit and the NB
manufacturer’s profit. Another contribution is emgal testing of the nature and
extent of pricing competition across different fo@doduct categories and
between PLs and NBs in the Canadian retail mafkes study also contributes to
the literature by testing the nature and extemgrming competition under various

production arrangements of PL products by usingilretanner data. Finally, it
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helps to draw conclusions regarding pricing striatedpetween PLs and NBs in

different product categories under different prdgucarrangements.

3.3: MODEL DEVELOPMENT

Historically, before the introduction of PL prodscmanufacturers were

considered to be the main producers of consumedupts. Manufacturers

produced and supplied branded products to retaildre supplied these products

to consumers in the marketplace (as shown in fi§ute Figure 3.2 describes the

changes in the marketing organization after PL petgl are introduced in the

marketplace. In this case, the NB manufacturer ywes PL products for the

retailer (Chen et al. 2010).

Figure 3.1: NB Manufacturer Produces Only NB and R&iler Does not has
PL Product

-

N

Manufacturer of NB \

MaX 1 (wholesale price)*

Wholesale price of NB

\4

Retailer
MaX 7 (Retail Price)*

Retail price of NB

A\ 4

Consume! /

The manufacturer’'s maximizes profit not only witletproduction of NBs, but

also with PLs. As in Figure 3.2, the manufacturssdpices and supplies both

products to the retailer and the retailer sellsséhproducts to the consumers.

60



Figure 3.3 shows the case where the retailer outssuPL products. In this
scenario, different manufacturers produce PL andsBjgarately and supplies the

products to the retailer who sells them to the ooress.

Figure 3.2: NB Manufacturer Produces both NB and PLProducts

/ Manufacturer of NB \

MaxX 1 (wholesale price of NB, PL)

Wholesale price of NB and PLl

Retailer
MaX T (Retail Price NB, PL)*
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Figure 3.3: Retailer Outsources PL Product and NB Mnufacturer Produces

NB Brand
K Manufacturer of NB Manufacturer of PL \
MaX 7 (wholesale price of NB)* MaX 7 (wholesale price of PL)*
Wholesale price of NB and Pl_\< /
Retailer

MaX 1 (Retail Price NB, PL)*

Retail price of NB and PL l
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In figure 3.4, we assume that the retailer owngptioeluction facility. In this case,
the retailer’'s function is to produce and sell Ploducts to the consumers,
whereas the NB manufacturer also supplies its mtsdw the retailer, who then
sells both products (NB and PL) to the consumers.

Figure 3.4: Retailer Owns the Production Facility @ad NB Manufacturer
Produces NB Brand

/ Manufacturer of NB Retailer's own produc1\
(PL)

Max 1 (wholesale price of NB)*

Wholesale price of NB \ /

Retailer
Max T (Retail Price NB, PL)*

Retail price of NB and PL l

Consume|

- /

The method used in the present study is based emdiw empirical

industrial organization (NEIO) approach used byt€rdt and Putsis (2000).
Kadiyali et al. (2001) stated that the NEIO apploacbased on the development
and estimation of structural, strategic, econoroetrodels and firms’ competitive
behavior. This approach has three basic charaitsrislemand specification
(linear, logit etc.), cost specification (constamarginal cost or linear, log linear
specification of cost) and the interaction of cotitpee behavior (Kadiyali, et al.
2001). To identify the competitive behavior, twondts of approaches are
commonly used: the conjectural variation (CV) apgio and the menu approach

(or Non-Nested Model Comparison (NNMC)) (Roy et2406).
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Iwata (1974) developed a method to measure the mesh@alue of CV.

In this approach, each firm’s strategic variabléeaf and its reaction can be
captured using one parameter. There can, howegesgvere biases in this single
coefficient. There are also some problems inteipgetthis parameter; for
example, a positive value of CV shows that themoigperation in the market. On
the other hand, CV also shows the positive value dlecrease (increase) in the
price of one firm is accompanied by similar behawioa rival firm. This price
change could be the strategic response to the ddorpdn other words, the
positive value of CV does not show cooperative on-nooperative behavior
(Roy et al. 2006).

The NNMC approach develops alternative competibebavior models,
such as Bertrand or Stackelberg leader-followereséhstrategic models are
applied on the dataset and whichever model bestH# data is considered the
most appropriate description of the market (Pwsid Dhar, 1998; Kadiyali et al.
2001). This approach also has certain disadvant@agéscannot be implemented
if the estimation is not done simultaneously. &réfore requires large degrees of
freedom and enough exogenous instruments so ibssile to identify each
equation in the system (Roy et al. 2006). The otliadvantage to this approach
is that as the number of firms or number of brandseases to more than two, it
becomes difficult to apply, because the numberosiile competitive behaviors
increases very rapidly (Vilcassim et al. 1999).

Roy et al. (2006) compared different estimationrapphes (e.g., CV and

NNMC) and concluded that the NNMC approach perfobetter than the CV
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approach. Since the present study deals with taods and uses retail scanner
data, it is easy to use the NNMC approach to wtded different competitive
behaviors in a vertically linked market and to $esv these behaviors impact
equilibrium prices at retail and wholesale levelhe theoretical model assumes
that a NB manufacturer and retailers are usingepdas a strategic variable.
Various scenarios are explained below:
1. The NB manufacturer supplies the product to thaileet which does not
have its own product (as shown in figure 3.1).
2. The NB manufacturer supplies both NB and PL prasltictthe retailer,
which sells both products to the consumer (seadi@L2).
3. The NB manufacturer supplies the NB to the retadad the retailer
outsources a PL product but the retailer sells bi#hand PL products to
the consumer (see figure 3.3).
4. The NB manufacturer produces only the NB produdt supplies it to the
retailer, while retailer owns the PL productionilie Furthermore, the
retailer sells both NB and PL products to the cam=u(as shown in figure

3.4).

3.3.1: Case 1: Only One NB Product and No PL

In this case, we assume that only one NB produdvalable in the
market and the retailer’s role is to sell it to fimeal consumer. Our interest in
describing this case is to compare the prices aafitp for the retailer and NB

manufacturer with other cases where NB and PL lsrandst simultaneously.
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This comparison also helps us to understand whdtiege is a change in the
pricing behavior among different competitive modelben both brands are
available in the market.

In this scenario, the NB manufacturer maximizesfipioy setting the
wholesale price, and the retailer maximizes byirsgthe retail price of the NB.
We derive the first order conditions under variceguilibrium interactions
(Stackelberg leader follower and Bertrand) in aigally linked market between
the NB manufacturer and the retailer. Bertrand cetitipe behavior assumes that
the competitor does not react to the change insthategic variable (price)
(Kadiyali et al. 2001), while in Stackelberg leadeliower, the leader sets the
strategic variable with knowledge of the compettaeaction in the first stage,
and in the second stage the follower sets theesgfiavariable (Narasimhan and
Wilcox 1998).

The demand for the NB can be specified as

Que =2 ~3Ps (3.1)
Where Qg denote the quantity demand of the NRg s the price of the NB at
the retail level and defined as

Pee =Wie + Mye

Where W,; is the wholesale price anah; is the retail margin on NB, and,,
a, are parameters.

The above specification applies a linear functidioain of demand. The
reason for using this specification instead of pttemand specifications (double

log) has to do with computation. The double logcHpmtion complicates the
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analysis and violates the conditions required tonade various market structures
(Kadiyali, 1996). For example, while estimating tleader follower game, we
need to estimate the first order condition of tbkofver and invert it to obtain
prices in terms of the leader’s price. We then sulie this inverted price
condition into the leader's profit maximization cion. With a double log
demand specification, this inversion may lead toltiple solutions or a
noninvertible solution (Kadiyali, 1996). Thus, ftactability, a linear demand

specification has been used in this study.

Let 7L denote the retailer’s profit andyd/denote the wholesale price. The profit
functions of the retailer can be written as

Tig = MygQug (3.2)

Let 7y and Cyg denote the manufacturer of NB'’s profit and cosprafduction

of NB respectively.

Tyew = Wie = Cre RQue (3.3)
Equation (3.3) shows the profit function of the NBnufacturer.

In case of Bertrand Nash, each competitor (retaitel NB manufacturer)
takes the price of rival as given. NB manufactuies the retail price and
retailer margin as given for its own brand andiletdakes the wholesale price of
NB as given (Choi 1991). Equation 3.3 can be writie
Tew = W = Cue M@, —a,(Wys + M) (3.4)

The NB manufacturer reaction function can be giagn

1 1
Wye = a(ao +aCy - a1mNB) OR Wie = a_(ao +taCy - aipNB) (8:5)
1
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g = mNB(ao - ai(WNB + mNB)) (3.6)

The retailer price reaction function can be writésn
M = (2 ~aWh) OR Pg = (g, + alW,) (3.7)
NB 231 NB NB 2a1 NB

In case a NB manufacturer behaves as a Stackellsder, he
incorporates the retailer's price reaction funcsfdr{equation 3.7) into its profit
maximization (equation 3.3). The price reactionction of the manufacturer can

be written as

1
WNB = 2a (ao + a:LCNB) (3'8)
1

Under the assumption when the retailer behaves Stmckelberg leader
and NB manufacturer as a follower, the retailerorporates the price reaction
function of NB manufacturéf (equation 3.5) into its profit maximization
(equation 3.2). The price reaction function of iteta Stackelberg leader) is given

as
1
PNB = E@ao + a1CNB) (3'9)

Equilibrium values under various competitive bebaviare given in table
3.1. The retail price’s equilibrium values showtttie cost of producing NB has
a positive impact on the retail and wholesale prdgch is expected according to
economic theory. These theoretical results areisméwith the findings of Choi

(1991). The theoretical model showmt the retail price of NB remains the same

™ The retailer’s price reaction should contain dhly wholesale price and exogenous variables
only.

2The NB manufacturer’s price reaction is functiorretil price/retail margin and exogenous
variables only.
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for different competitive behaviors (whether th&ailer behaves as a leader or the
NB manufacturer behaves as a leader) but the wddel@sice differs in different
competitive equilibriums. It also reveals that tb&al channel profit remains the
same whether the retailer behaves as a leadee diBhmanufacturer behaves as
a leader (Choi 1991). As expected, the retaileqgsildrium profit is highest
when the retailer behaves as a leader while theufaeturer’s profit is the highest
when the NB manufacturer behaves as a leader. &tesdr models show that
industry as a whole enjoys the highest profit amgscamers enjoy the lowest price
when there is Bertrand competition.

Table 3.1: Equilibrium Values under Various Compettive Interactions
When Only NB Product is Available at Retail Level

Particulars Manufacturer Retailer behaves as Bertrand
of NB behaves | a leader & NB Competition
as a leader & manufacturer as between retailer &
retailer as follower manufacturer of
follower NB
Retail Price 1 1 1
(Png) ZCNB +% E(g’ao + aicNB) a(zao + alcNB)
Wholesale Price| 1 1( a, 1( a,
(Wng) E (8 +2.Cye) Z(g + SCNBJ :—g(g + 2CNBJ
Profit (TERetaiIeb (ao - alcNB )2 (ao B a:LCNB )2 (ao B alcNB )2
168, 8a, 93,
(F:trOfIt ) (ao B alcNB)2 (ao B a1CNB)2 (ao B a:I.CNB)Z
Manufacture, 8a1 1681 ga1

68



3.3.2: Case 2: Only One NB Product and One PL

3.3.2.1: Case 2.1: NB manufacturer produces both i&d PL product

In this case, we assume that both NB and PL proahectivailable in the
market and the retailer is selling both the NB &tdproducts to the consumers.
The manufacturer produces both the products andnmses profit by setting the
wholesale price. The retailer optimizes by settimg retail price of the NB and
PL (see figure 3.2).

Following Choi (1991), the demand for NB and PL barspecified as

Q =a,-aP +a,P, Where i, j = NB and PL, angji (3.10)

Where Qis the demand for brand i (NB or PL) at prigegRen the price

of other brand P Let m, denote the retailer's margin for PL. The retailer's

objective is to maximize the category profit. Teéailer’s profit can be written as

Tlp =My Qo + MgQye (3.11)
Let Co. denote the cost of production of PL. The profihdtion of the NB
manufacturer can be specified as
Twew = Wie = Cre Que + Wo —Co )Qn. (3.12)
Using the similar approach as of case 1, we estdnatifferent
competitive games (Bertrand Nash, Stackelberg fedddower) and the
equilibrium values under various equilibrium intetfans (Stackelberg leader
follower and Bertrand) are given in Table 3.2. Hfuum values show that
reducing production costs of the NB and PL decrdheeretail and wholesale

prices, as expected from economic theory. Ret&@kprremain the same in both
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competitive interactions (whether the retailer belsaas a leader or the NB
manufacturer behaves as a leader) but these peieds are different from the
Bertrand competition. The wholesale price, howevaries under all competitive
behaviors. These results show that regardless of vdtomes the leader in the
market, the leader achieves higher profits (as shovthe appendix A).

Table 3.2: Equilibrium Values under Various Compettive Interactions
When the NB Manufacturer Produces Both NB and PL Poducts

Particulars | Manufacturer of | Retailer behaves as Bertrand
NB behaves as aa leader and| Competition
leader and retailer | manufacturer  of | between retailer &
as follower NB as follower manufacturer  of
NB
Retail Pricel 1 1 1 2
(Pey) —Cp + i —Cp + i Gt %
47 da-a) |4 4da-a) |3 3a-a,)
Retail Pricel 1 1 1 2
(PNB) _CNB+i _CNB+i _CNB+;aO
47 da-a) |4 4a-a) |37 HAa-a)
Wholesale 1 a, 3 a, 2 a,
Price SCo o | SCut—2 | SCy
W) | 2™ " Ha-a) | 4™ 4a-a) |3 ™ Ja-a)
Wholesale 1 a, 3 a, 2 a,
Price (W, Cwto—— —Cwpt—7— Cwtg—
We) 127 " a-a) |4 4a-a) |3 Fa-a)

3.3.2.2: Case 2.2: NB manufacturer produces NB puootl and retailer
outsources PL product

In this scenario the NB manufacturer produces apiiiuct and supplies
it to the retailer (who sells NB products to finebnsumers). The retailer
outsources the PL product and sells it to the aoess. The objective of the NB
manufacturer and PL producer is to maximize piofioptimizing the wholesale

price of the NB and PL respectively. The retailetgective is to maximize retail
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profit by optimizing with respect to the retail gei of both the NB and PL
products (as shown in figure 3.3).
The demand for NB and PL can be written as

Q =a,-aP +a,P, Where i= NB and PL (3.13)

The retailer’s objective is to maximize categorgfpr(profit from both NB and

PL products). The retailer’s profit function candpecified as

nR = r.nPLQPL + n’]NBQNB (314)
The profit function of the NB and PL manufacturande written respectively as

Tyem = (WNB -Cue )QNB (315)

Tloy = (WPL _CPL)QPL (3.16)
Using a similar approach as used in case 1, equitib values of
competitive interactions between NB manufactured #ime retailer where he
outsources the PL product have been determinedr wad®mus assumption i.e.
manufacturer of NB behaves as a leader and retsléollower, retailer behaves
as a leader and the manufacturer of NB as a fol@ame Bertrand competition
between retailer and manufacturer of NB. Theselibguim values are shown in
table 3.3. Results of the theoretical model shoet tihere is no difference
between the retail prices in both leader followempetitive interactions (retailer
behaves as a leader or manufacturer behaves ager)ldut these prices are
different for the Bertrand interaction. Since eduium values are nonlinear in
parameters, it is hard to sign them. For interpia@taof equilibrium values, we
assign arbitrary values to the parameters usingaeo@ theory intuition (own

price> cross price).
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Table 3.3: Equilibrium Values under Various Compettive
Interactions When the NB Manufacturer produces NB ad the Retailer

Outsources the PL Product

Particulars Manufacturer of NB behaves as a leadennd retailer as
follower
Retall Price 2 a 3a - 2a
(Pp) % Co + % ne t ao_( % i)
4a; -a; 8a; - 2a; 2(a, -a,)(2a, - a,)
(Rpeta;ll Price a2 c o 2 N a,(3a, - 2a,)
Ne 430 -a; ) " \8af-2a; ) " 2(a -a,)(2 -a,)
Wholesale Price
;(ZZC +a,8,Cyg *+ 22 +aa)
(WpL) 47 -2 a Cp T Aa,Cpp o0&y a3,
2
Wholesale Price 1 )
(Wng) m (231 Cue t 23,Cp +2a,a + aoaz)
2
Retailer behaves as a leader and manufacturer of B\ as
follower
Retail Price 2 a 3a - 2a
(PpL) % CoL + % Cre * 3.0_( = i)
4a; - a3 8a; - 2a; 2(a, - a,)(2a, - a,)
Retail Price a2 N G- a,(3a, - 2a,)
(Png) aa?-a2 ) " | gaZ-2a2 | ™ 2(a -a, )28 - a,)
a —a, Q ~ 23, &~ N\ —
Wholesale Price (6af —a22) c 1 aa a,
(WPL) 2 2 PL 2 2 NB
da; —a, 2(4a1—a2) 4a, - 2a,
Wholesale Price (Gaf —az) 1 aa a,
2 C + = 2 C +
(Whe) a7 -2 )J " 2aal -ay) " 4a - 22,
Bertrand Competition between the retailer &
manufacturer of NB
Retalil Price 332 a Ja —a
(Pry) za_1 7 [CeL t ?1_2 7 Cre t a_O( % i)
9a; -aj 9a; - a; (a,-a,)(3a, -a,)
Retall Price 2 -
(Pxg) ?al 2 CNB+( ?az ZJCPL + aO(Zal aZ)
gal —a, 9a1 —a, (al_az)(Sal_aZ)
Wholesale Price 2
(WPL) 331 2 C:PL +( 22313-2 2 JCNB + ao
96‘1 —a, gal -4, (331 _az)
Wholesale Price 2 2
(Wng) Sal 2 Chue +( 2313-2 zJCPL + a
9a1 -a 931 —a, (331 _az)
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Comparative statistics show that iba , then the cost of production of NBs and
PLs has the positive impact on the NB and PL retadl wholesale prices.
3.3.2.3: Case 2.3: NB manufacturer produces NB puootiand retailer produces
PL product

In this case, it is assumed that the retailer otvasPL production facility.
The NB manufacturer’s role is to supply NB produictghe retailer. The retailer
then sells these products to the consumers. TheniBufacturer maximizes its
profit by optimizing the wholesale price of the NIBd the retailer maximizes its
profit by optimizing with respect to the retail gei of the NB and PL (see figure
3.4).

The theoretical model can be written as

Q =a,~aP +a,P, Where i= NB and PL (3.17)
7y = (Poy =Co Qe +MyeQus (3.18)
Ty = (WNB - CNB )QNB (319)

Comparative statistics of the above model are gimdable 3.4, using the
similar approach as in case 1. Results show tleatettail price of the NB and PL
is identical under both leader follower behaviolslesthe wholesale price varies
in all competitive interactions. The cost of prooigcNBs and PLs has a positive
impact on the retail price of NBs and PLs undercalhpetitive behaviors, which
is expected from economic theory. The theoreticatleh reveals that the retailer
earns the highest profit when the retailer behaagsa leader, and the NB
manufacturer makes the lowest profit when the NBwifecturer behaves as a

follower. The reverse is true when the NB manufastbehaves as a leader. The
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total industry profit remains the same under bathder follower behaviors
(retailer behaves as a leader or NB manufacturbaves as a leader). These

results are similar to the case 1, where the ®shibw that consumer enjoys the

lowest price and industry earns the highest purfder Bertrand behavior.

Table 3.4: Equilibrium Values under Various Compettive Interactions
When the NB Manufacturer Produces NB and the Retadr Owns the PL
Production Facility

Particulars Manufacturer of NB behaves | Retailer behaves as a leader
as a leader and retailer as and manufacturer of NB as
follower follower

Retail Price| 1 1

(PeL) Gt % Gt %

27" 2 -a,) 27" 2 -a,)

Retail Pri - _

el Pricel 1o Lo A3-a) (3 -a) | 1. L8 aBa-a)
47 4a ™ dafa-a,) |4 " da " dafa-a,)

Wholesale 1 3

Price (Wg) ECNB"'Za2 Cr +;0 —Cpt—= % Cot— %

a 2, . .
Bertrand Competition between retailer & manufacturer of
NB
Retail Price| 1 a,
-C, +——2>

(Pe) 2™ 2a,-a,)

Retail Price -

et 1o L3 Al -a)

37" 6a ' 6a(a-a)

Wholesale 2

Price (Wg) §CNB +%CPL +%
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3.3.3: Econometric Model Specification

This section briefly describes the derivation offedtent competitive
interactions between PLs and NBs under differeatipction arrangements of PL

products.

3.3.3.1: NB manufacturer produces both NB and PLgatucts

3.3.3.1.1: Bertrand Behavior between PL and NB

In order to estimate the competitive interactiobwgen NB and PL under
various theoretical assumptions, we use the Bettasua the Stackelberg models.
In Bertrand competition both producers (retailed &B manufacturer) set the
price of their own products assuming that the cditggedoes not react to this

price change (Kadiyali et al 2001).
QPLst = aO + a:LPPLst + a2 PNBS'[ + aSSPLst + a4SNBst + Ulst (320)

QNBst: b0 + QPNBst+ bZPPLst+ QSNBst-l- QS’Lst-'-UZst (321)

a, +b = bW st — 8Wh o + 3, Sy T &Sps
PPLst:(_ 22 ZJPNBst_(aO 2V YNBst a:l. P2Lt 4~ NBst 83 PLt)+USSt (3_22)
& &

a, +b By =B Wyge — AWp o + BSss + B,S5,
PNBst:(_ 22b12jPPLst_(0 1" "NBst 2 P2th b’z NBst bl PLt)+U4st (323)
1

W, = %(alcPLst +1,Cpme — BWiae = @ = 3, Pore; = 8,Pyyse; = 3 Spie; — 84 Syser)
+Usg (3.24)
W = (31 *+ 8:Crue = Wo =, =P =B = B~ DS
+Upg (3.25)
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Where Qrs; Qusst denote the quantities of PLs and NBs demanded in
store s at time t respectivel{ps,  aflg show promatidammy variables for

PL and NB products respectively. Wheb,Usq, Usts Uy Uset angd;, denote

contemporaneously correlated error terms. In thislys we assume that these
errors are jointly normally distributed and the agions can be estimated as a

simultaneous equation system.

3.3.3.1.2: NB manufacturer behaves as a leaderedgailer behaves as a follower

In this case, we first need to estimate the firsteo conditions of the follower,

which is written as

+b 1
PPLst = (_ azz_ain PNBst - E (ao - bZWNBst - a1WPLst + a48NBst + %SPLst) T Uz (3'26)

Pies = [— e jP g, B0 O =+ S+ D)+ 0 (327)

By solving equation (3.26) and (3.27) in terms ofgW and other
exogenous variables, we substitute these expresgio the NB manufacturer
maximization problem. The first order conditionstbé NB manufacturer can be
written as

a4b22 + aiazba - 26‘1b1a4
a, + bz + a, + bz - aibzbs + a23-4bz

Wy ==
PLst 28.1 NBst 48.1 NBst 48.1 (a1b1 _ azbz) NBst
ab; —2a,ab, + a,ab, 2aya,b, — ab; — aab,
+ + azasbz B a1b2b4 oo CPLst _ aoazbz + albobz + U, (3.28)
4a,(ab, - ab,) 2 4a,(ab, - ab,)

76



ash, — a,ab, —2ahb,
W, =3 tBay LB *by o | +abb, +abb,

T . “PLst SF’Lst
2b, 4, 4b,(ab, - ab,)
asb, —2abb, —a,ab 2ahb, -ajb, +aab
+ azsz + a4b1b2 CNBst |~ aOb.I.bZ B azbobz
| mfan-an) [T | mfah-an) |G

To estimate the model properly, we need to estinegigations (3.20),
(3.21), (3.26)-(3.29) as a system. The endogenatiahles in this system are the
wholesale price of the NB and PL products, theilrgtdce of the PL and NB
products, and the quantity demanded of the NB ahdpPducts and the
remaining variables are all exogenous. Appendix igs|the econometric
specifications of the retailer, who behaves asadde and the NB manufacturer,

who behaves as the follower.

3.4: DATA

For the purpose of analysis, we chose a produegoay and product
pairings in which the regular and healthy PL and p#&ducts were so similar that
they could easily be substituted for each othee Matching criterion is based on
the fact that products are direct, close subsstutgthin the same product
category, and that both products (PL, NB) carrselto identical characteristics
as identified from the product description. Thelgsia in this study is based on a
set of proprietary scanner panel data made availlbbugh the SIEPR-Giannini
Data Center (SIEPR-Giannini Data Center 2012). @ae provide retail sales

information for 200 UPC product categories for gandorth American retail
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chain with stores in Canada. Aggregate weekly skewel sales data are used
from all retailer operational regions. The datalude information at the
individual UPC level for price, applicable discosinsales quantity, and retail
gross and net margin for week 1-2004 to week 27200

The retailers and NB manufacturers are using qudifferentiated
products to attract consumers. For this purposesraklarge retail chains have
developed differentiated PL “good for you” prodiickes and labeling schemes
around their healthy product options. The preseuntys uses two examples
(regular and healthy bacon) to see how qualityedfitiation attributes affect the
pricing and promotional competitive interactiondviEen PLs and NBs in the
retail categories.

PL products have traditionally been successful gmbrands with the
lower degree of product differentiation such as tné&aits and vegetables. In
2008, the PL dollar share increased aggressivebomparison to NBs in meat
and seafood (9 percent). The PL penetration ratethe highest in oil and fats,
followed by meat, fish and poultry (AAFC 2010). Angdifferent meat products,
bacon showed a significant (11.21 percent) incraas@ensumption during 2010
(Salvage 2011). Consumers are eating healthieraaradresult are changing their
consumption patterns of processed meat productgespponse, manufacturers and
retailers are offering processed products with gggtium, etc. The present study
uses two bacon applications examples: a) packaget segular bacon; and b)
packaged less-salt bacon. For the category ofdslizon the most common

health attribute is “less salt.”
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A retailer would have three potential productioniaps to produce the PL
product. But as a researcher, we do not know wpidduction arrangement a
retailer is using. Therefore, the present studyipte the strategic competitive
behaviors between the PL and NB under differentpRiduction arrangements.
Above models derived are applied on the availabta,dand the model which fits
best is considered to be the best representatiaimeofcompetitive interaction
between PL and NB, and production arrangement of PL

In the case of bacon, retailers use following aléve production
arrangements for PL products:

1. The retailer owns the meat processing facility ¢8afy 2011). Safeway’s
annual report shows that about 14 percent of PLdymis are
manufactured at the company-owned facility.

2. Some bacon producers supply PL bacon productstonhge retailer.

3. Some manufacturers produce both NB and PL bacodupts (Salvage
2012).

Table 3.5 shows the descriptive statistics of NBI &L regular and
healthy bacon. In the present study we deflateddtel price using a consumer
price index, the wholesale price using an induptige index, and the input cost
using a farm price index (Statistics Canada 20T2ple 3.5 provides average
values of shelf price, promotional price, wholesaliee, average quantity of PL
and NB. Table 3.6 compares average retail and prona prices etc. This
comparison helps us to understand how retailerNBdnanufacturer price their

regular and vertical differentiated bacon produdisbles 3.7 and 3.8 compare
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how retailer and NB manufacturer using promotioactivities against the rival
brand.

Promotional price is the price accounting for thienpotional discounts,
coupons and saving through membership cards, whetesf price is defined as
the price printed on the shelf of the product atrigtail store. When the product is
not on promotion, the shelf price and promotiorcgrare identical. Results show
that both NB regular and healthy brands are mopemesive than PL regular and
healthy brands respectively. The average wholgsate of NBs and PLs also
shows that the NB is expensive in both productgmates.

Table 3.5: Descriptive Statistics for NB and PL Reglar and Healthy Bacon

Mean | Std. Dev| Minimum | Maximum

Particulars Regular Bacon
NB Shelf Price 6.39 0.34 457 8.04
NB Promotional Pric8 5.45 0.91 4.05 8.04
NB Wholesale Price 3.53 0.16 2.33 4.26
PL Shelf Pricé 3.16 0.18 2.80 3.49
PL Promotional Pric® 3.06 0.24 2.58 3.49
PL Wholesale Price 1.92 0.06 1.29 1.99
NB Quantity 38.15 32.79 1 247
PL Quantity 9.06 6.26 1 63

Healthy Bacon
NB Shelf Pricé 6.39 0.35 457 8.04
NB Promotional Pric® 5.45 0.91 4.43 8.04
NB Wholesale Price 3.54 0.17 1.18 4,28
PL Shelf Pricé 5.38 0.36 3.68 6.15
PL Promotional Pric® 4.86 0.74 2.89 5.97
PL Wholesale Price 2.77 0.22 1.30 3.35
NB Quantity 14.99 13.78 1 95
PL Quantity 16.00 16.23 1 209

All prices are in Canadian $ and quantity is meadun number of package of 500g edtBhelf
price: Price printed on the shelf of the producttte retail store® Promotional price: Price
accounting for the promotional discounts, coupar gaving through membership cards
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The average sales quantity of the NB is higherdgular bacon while this
relationship is reverse for PL healthy bacon. Thars of PL healthy bacon is
49.7 percent, which is significantly higher than Rigular bacon share of 18.2
percent. These statistics show that retailers foom® on health differentiation.

Table 3.6 shows the average price difference betWs and PLs, retail
margins, promotional frequency and promotional ddpt selected NB and PL
products at the Canadian retail level. The secaoaldtlaird rows of table 3.6 show
the difference between the average shelf and pionadtprices of NB and PL
products. The next two rows show the retailer nmakgifference between shelf
price and wholesale price) for PL and NB healthyg aagular bacon. We study
the promotional activities of PLs and NBs wherertan variables of interest are
promotional frequency and promotional depth. Thanptional frequency shows
the number of times a given product remains on ptmn and the promotional
depth measures the extent of the shelf price remuduring the promotion
(Volpe 2010). The last two rows show the percentiifference between NB and
PL promotional frequency and the difference betwB@hand PL promotional
depth, respectively.

The differences between NB and PL shelf prices veopsiderably
between healthy and regular bacon. These valuesw shat the NB is more
expensive than the respective PL product. The Bighece difference exists for
regular bacon at $3.23 a package. Previous literatoncluded that the price of a
NB can be expected to be higher than its PL copate(Dhar and Hoch, 1997;

Ailawadi et al. 2001; Volpe, 2010). The differertmetween the promotional price
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of NB and PL products shows that promotional pddéerence is higher in the
regular bacon category (i.e., $2.39) as comparedetidthy bacon (i.e., $0.59).
This shows that the NB producers are offering nmibseounts on their products
than the retailers do on PL products. Retailer marfpr PL and NB products
vary between healthy and regular bacon, as shouwebie 3.6. Hoch and Baneriji
(1993) and Steiner (2004) stated that PL products expected to be less
expensive than their NB substitutes and yield higte¢ail margins. The data
show that the dollar retail margin of NB bacon igher than PL bacon but the
percentage retail margin of PL is higher than NRltiny bacon. The reason for
the higher dollar retail margin for NBs is that tNB has a higher NB shelf price
than the PL.

Table 3.6: Price Difference, Retail Margin, Promotonal Frequency and
Promotional Depth for NB and PL Bacon Products

Particulars Item Healthy Bacon | Regular Bacon
Price Difference | gpelt pricé 1.01 3.23
Between NB and
PL Promotional Pric& 0.59 2.39
Retailer Margin | p| progyct 2.61 1.24
for PL and NB
Product NB Product 2.85 2.85
Difference -
Promotional

Between NB and 13.05 29.20

: Frequency
PL promotional
Frequency &
Promotional Promotional DeptH 0.42 0.84
Depth

All prices are in Canadian $ and promotional fretpyeis in percentag€. Shelf price: Price
printed on the shelf of the product at the retimites® Promotional price: Price accounting for the
promotional discounts, coupons and saving througmbership card$.Promotional frequency: It
shows the number of times a given product remamngromotion Promotion depth: It measures
the extent of the shelf price reduction during ph@motion.
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Promotional frequency varies considerably betwesgular and healthy
bacon products. Positive values show that the Ni8lysts remain on promotion
more often than the PL product. In the case of leggsliced bacon, the
promotional frequency is 29.2 percent, indicatilhgttthe NB product is on
promotion about 29.2 percent more than the PL ezgbécon. Anderson and
Simester (2004) reported that more frequent praynati programs increase
customer loyalty in the long term. Our data revisalt the highest promotional
depth can be found in the sliced bacon categorgrevthe price difference stands
at $0.84. The NB manufacturer offers more promatithran the manufacturer of
the substitute PL products. Rao (1991) obtainedaimesults; he concluded that
NBs offer more promotional depth than PLs to keepsamers from trying PL
products.

Since, we only chose PL and NB products that wersirsilar they could
easily be substituted for each other. This impdkesimplicit assumption that
promotional interactions affect only a single catgg— in other words, when a

store’s PL bacon goes on sale, it affects onlyNBebacon.

Table 3.7: Contingency Table of Healthy Bacon Prontmn

Private Label

Promotiorf | No promotion| Total

Promotiort 24.84 27.95 52.80

National Brand | No Promotion 14.91 32.30 47.20
Total 39.75 60.25 100

All the values in this table are in percentageRPromotional price: Price accounting for the
promotional discounts, coupons and saving througmbership cards.
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Tables 3.7 and 3.8 address the issues of overathgtional activity
between competing PLs and NBs and use contingesiochest to address the
products’ promotional interactions. The contingeriaples cover all possible
promotional outcomes (i.e., only PL (NB) on promati both PL (NB) are on

promotion or none are on promotion).

Table 3.8: Contingency Table of Regular Bacon Prontimn

Private Label

Promotiorf | No promotion| Total

Promotiort 14.91 38.51 53.42
National Brand | No Promotion 9.32 37.27 46.58
Total 24.22 75.78 100

All the values in this table are in percentageRPromotional price: Price accounting for the
promotional discounts, coupons and saving througmbership cards

The contingency table for health differentiatedesdi bacon shows that the
NB remains on promotion about 52.80% of the timéjlevthe competing PL
remains on promotion 39.75% of the time, and bb#h NB and PL remain on
promotion 24.84% of the time. The table shows 82a80% of the time neither of
the two competing brands is sold at a discounigtda the retailer’'s stores in
Canada. Furthermore, the PL remains on promotidy d4.91 percent of the

time, while the NB is also on promotion. Moreovéte chi-square statistits

reveal a significant association between NB-PL miiomal activities. Ay test

13 For calculating)(2 statistic we used following foriezu

2 _ Z (Observed value- expected valug)?
expected value
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statistic value of 37.03 is significant at the Xqgeat level of significance. In the
regular sliced bacon category, the NB remains @mption 53.42% of the time

compared to 24.22% for the PL product (as showahie 3.8).

3.5: RESULTS AND DISCUSSION

Table 3.9 summarizes the results of the hypothesis of whether price
competition differs for different product categariender different PL production
arrangements. For the analysis purpose, demangras&reaction equations are
estimated as a system. In this regard the Fullriméion Maximum Likelihood
(FIML) method is applied and the model which givewest values for Akaike
Information Criterion (AIC) and Schwarz Informatio€riterion (SIC) is
considered as the best model (Gujarati and Sarg@edi7; Greene 2008). Table
3.9 shows considerable variations in the competibiehavior of PL and NB for
regular and the healthy bacon products. Similaultesre reported by Putsis and
Dhar (1998); however, they used horizontal pricengetition between PL and
NB without considering the production arrangemefthe retailer’s brand.

The study shows leader follower competitive behiafao healthy bacon.
Kadiyali et al. (1996) state that there is a greékelihood of leader follower
behavior when firms interact repeatedly. An intengs question is which firm
behaves as a leader and which as a follower. frédgard, the lowest values of
AIC and SIC show that the retailer behaves as delteand the NB manufacturer

as a follower for healthy bacon when the retailen® the production facility.
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Table 3.9: Values of SIC and AIC for Testing Competive Games of Regular
and Healthy Bacon

NB manufacturer

Particulars

Retailer owns
production

facility

produces both NB

& PL brand for

retailer

Retailer

outsources PL

products

SIC*®

AICP

SIc?

AICP

sIc?

AICP

Regular Bacon

NB Manufacturer
Behaves as a
Leader & retailer
behaves as a
follower

46717.9

46684.9

39670.2

39628.0

42424.1

42386.1

Retailer behaves
as a leader & NB
manufacturer as a
follower

46291.5

46250.2

40344.8

40302.6

43149.6

43107.4

Retailer and NB
manufacturer
behaves as a
Bertrand manner

48677.0

48635.7

39718.0

39680.0

39075.8

39033.6

Healthy Bacon

NB Manufacturer
Behaves as a
Leader & retailer
behaves as a
follower

53097.3

53060.1

54158.3

54116.0

56002.1

55959.8

Retailer behaves
as a leader & NB
manufacturer as a
follower

52165.9

52124.5

53819.5

53777.2

56171.7

56129.5

Retailer and NB
manufacturer
behaves as a

Bertrand manner

53045.8

53008.6

54937.8

54899.7

54451.2

54408.9

2 Schwarz Information Criterion (SIC) Akaike Information Criterion (AIC)

Kadiyali et al. (1996) report that the leader-faler behavior is more
profit-enhancing for the leader than Bertrand Npslce behavior. Theoretical

models also show that the retailer earns the highmdit when it behaves as a
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leader and the lowest when it behaves as a folloWes total industry earns less
profit in leader-follower than in Bertrand behavi®&esults of the study indicate
Bertrand Nash competition for regular bacon whea tbtailer outsources PL
production.

We selected the best representation of the maykasing the information
criteria which gives us the lowest value. The eatan for these games, for the
healthy and the regular bacon cases are giverblast&.10. Appendix C shows
the remaining game results. A Wald test is appitedetermine how NB and PL
promotion dummie¥ jointly affect the demand. The test statistic shdhat all
the promotional dummy variables have jointly sigraht impact on the demand
for NBs and PLs regardless of how the PLs are predu

The study shows that own price has a negative ilmpa¢he PL and NB
in both product categories, as expected from ecandoheory (Kadiyali et al.
1996; Cotterill and Samson 2002; Huang et al. 28®®ay and Jones 2005). The
cross price of PL shows positive impact on the dedva NB for regular bacon, it
indicates as the price of PL goes up then the ddnwnNB will increase.
However, all other cross prices indicate complegnbehavior.

Own and cross promotional responses vary deperatirtgpe of product.
The own promotional dummy variable for PL baconvehipositive impact on the
demand of PL regular bacon. The NB own promotiaushmy variable indicates
that when the NB healthy bacon is on promotion, tleenand of NB will

decrease. The reason for this behavior could be wi&n the product is on

4 The promotional dummy for NB is equal to 1 whee MB is on promotion and zero otherwise
and PL promotion is equal to 1 when the PL brar@hipromotion and zero otherwise.
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promotion, consumers perceive that the product poor quality or may be close
to expire. In the case of healthy bacon, both ptemal dummy variables (own
promotional dummy and cross promotional dummy Ve show negative
impacts on the demand of NB and PL. There can beusareasons for such a
relationship. Firstly, it may be due to strong asston in the promotional

activity between NB and PL as shown in contingetiatye.

Table 3.10: Best Fitted Game of Healthy and RegulaBacon

Healthy Bacon Regular Bacon
Retailer owns PL Retailer outsources PL
Variable production facility product
Retailer behave as a leader  Bertrand Behavior
O\ Qr” ON:% QpL”
73.117 68.761 13.286 54.903
Intercept (0.598) ** | (0.650)** | (0.021)** | (0.190) **
Price NB -5.418 -4.779 -1.458 -7.924
(0.046) ** | (0.053) ** (0.002) ** (0.030) **
Price PL -4.768 -4.666 0.034 -0.999
(0.038) ** | (0.046) ** (0.001) ** (0.000) **
Sales Promotion | -6.702 -5.582 -2.454 -13.194
Dummy (NB) (0.102) ** | (0.101) ** (0.016) ** (0.083) **
Sales Promotion | -3.805 -4.167 -0.081 0.032
Dummy (PL) (0.088) ** | (0.086) ** (0.019) ** (0.096) **
Wald Test for all
promotional 11050.5** 31911.6**
dummies

** represent statistical significance at 1% level.
Heteroskedasticity consistent standard errorsrapaientheses.
3Qng = Quantity of NBP Qp, = Quantity of PL.

So whenever, PL is on promotion then NB is als@mmotion and vice
versa. Secondly, consumers may perceive negatbatlyeen the quality of the
product and promotional activity and whenever thadpct is on promotion then
the quality may be poor. Thirdly, the promotion&nkfits may be available to

only those consumers who buy large quantity ofpitugluct, for example, get one

88



free with a pack of four. The consumer may not hiéng to buy four units in

order to get benefit of an additional unit. In teEse, promotional activity does
not have the desirable effect on the demand optbduct. Finally, since we do
not have detailed information of promotion (prorootl expenditure,

promotional instruments) and other marketing insgots that are used
simultaneously, it is quite possible that the mankginstruments (advertising)
used by the rival brand has bigger effect relatovéhe product promotion and as

a result promotion has a negative impact on theathehof the product.

3.5.1: Elasticity Results

The own price elasticity shows that consumers ayeemesponsive to the
NB price change as compared to the PL price changéealthy bacon when the
retailer owns the production facility (see tabl13. The consumers perceive that
the NB product quality is higher, as NB products anore expensive than the PL
products. Previous literature shows that price cadn benefits high quality
brands more than low quality brands (Sivakumar Bagl 1997; Huang et al.
2010).

A PL’s cross price has a positive impact on the ddBnand for regular
bacon when retailer outsources PL product. Thigtigessign is as expected,
based on economic theory (Cotterill and Putsis 260fang et al. 2003; Akbay
and Jones 2005), and shows that the products bsttstes. However, the other
cross price elasticities are negative, showing thatNB and PL healthy bacon

are complementary in nature (as shown in table)30daton (1987) also reports
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complementary relationship between dry fish andhrésh. A number of other

studies found similar behavior (Kadiyali et al. 89%uo et al. 1999).

Table 3.11: Estimated Own and Cross Price Elastigés of Regular and
Healthy Bacon

Healthy Bacon Regular Bacon
Retailer owns PL Retailer outsources PL
production facility product
Retailer behaves as a 'eadeBertrand behavior
Qne QrL Qne QrL
I:)NB - ** _ *%
1.971 -1.629%* 0.208™ | 4 765+
I:)PL - *% *%
1.547 1419~ | 0003 -0.337**

** represent statistical significance at 1% level.
Pxe = Price NB, B = Price PL, Qg = Quantity NB, @, = Quantity PL.

These cross price elasticities demonstrate that@rase in the NB price
will decrease demand for the PL product. Thesenaséis indicate that whenever
consumers buy PL healthy bacon, they also buy tBe This behavior is
consistent for both products (regular bacon andthhedacon). A plausible
explanation can be that as the price of NB goestupsults in an increase in the
price gap between NB and PL. Sethuraman (2009) &tsds a negative

relationship between PL demand and the price gapdes NB and PL.

3.6: CONCLUSIONS

The present study develops a theoretical modeLadrfel NB competition
by assuming different production arrangements f@ tetailer's brand (PL).

Furthermore, this study develops and estimatesréift models to understand the
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Canadian retail level pricing behavior of PL and N&althy and regular bacon
product categories produced under different PLngeaents. For this purpose,
the NNMC approach is used to identify pricing cofitpm. This study
contributes to develop a modeling framework byneating different competitive
behaviors of NBs and PLs produced under differergngements (retailer owns
production facility of PL, NB manufacturer produdasth NB and PL products,
and retailer outsources the PL product from locatkat). This study also extends
the literature by applying the NNMC approach indgmoducts at the Canadian
retail level assuming different arrangements fadpicing PLs.

The theoretical model shows that retailer earnshigkest profit when it
behaves as a leader and makes the least profit wiehmaves as a follower; a
similar relationship holds for the NB manufactuterder different production
arrangements. The total industry profit is highedten the retailer and NB
manufacturer behave in a Bertrand Nash manner.

The empirical results of the present study show tiiere is no consistent
pattern of competition between PLs and NBs acrafferent food product
categories. The pattern of competition also vadepending on how the PL
product is produced. The present study concludatttie retailer behaves as a
price leader and the NB manufacturer as a follofeerhealthy bacon products
when the retailer owns the production facility, lghihe competitive behavior is
different for regular bacon. PL and NB products pete in a Bertrand fashion for
regular bacon when the retailer outsources the Ridyst. These different

competitive interactions are consistent with thadifngs of previous economic
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studies. The results of the study suggest thataresers should not assume
arbitrary a type of competitive interaction whileinlg the analysis and making
conclusions. If the assumptions regarding the coitineeinteraction are wrong, it

will result in wrong conclusions. The conclusiomenfi these studies should be
evaluated considering the assumptions that theiestuthake regarding the
strategic competitive interaction between manufactand retailer.

Study results show that there is a leader folloledravior for production
arrangements when the retailer owns the produddiatity. Marsden and Whelan
(2009) indicate that welfare is maximized when battailer and NB
manufacturer behave in a Bertrand manner rathen theader-follower
relationship. For both brands to behave in a Bedirmanner, government should
play a role by setting competition standards to im&e consumer welfare. The
theoretical model also shows that total industgfipis highest when the retailer
and the NB manufacturer behave in a Bertrand Naahnar relative to the
leader-follower manner. The Bertrand Nash behavimreases competition
between brands (PL and NB) which has some tangitefits for consumers as
lower prices, quality improvement of the producgrenchoice and better service.

This study has some limitations. First, it usesisea data, which provide
product level information, but this dataset lacksnsumers’ demographic
information. If the focus is to better understamthsumer preferences for PL and
NB products, and how demographic information affdtte competitive pricing
strategy between PLs and NBs across different mtodiategories, then

demographic information should be incorporatechin demand specifications for
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PLs and NBs. Another limitation of the present gtiglthe use of linear demand
model. It could be argued that other, nonlinear @i models are more
appropriate than the linear specification we udmd, it may be impossible to
solve the related brand competition model. Howeleear model specifications
are widely accepted in the economic literature thu¢heir superior tractability
(Kadiyali et al. 1996), as has been previouslyuised by Roy et al. (2006). The
present study analyzed competition between therfdLNB for two products, not
for the entire product line, while at the retalééeach competing firm supplies a
complete product line. Due to the non-availabilif data for other products
offered by the same producer in its product lineused only one product from its
entire product line. The same holds for the retade the competitive behavior
analyzed is based on only one NB and PL produechfem entire NB and PL
product line. In other words, the conclusions amglications drawn from this

study are based on only two products, not on a teteproduct line.
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Chapter 4: Store Level Competition between Privatéabels and
National Brands: The Role of Consumer Profiles

4.1: INTRODUCTION

With the growing unemployment and economic recessimany
consumers have been forced to reduce or at lepstdkeir spending on grocery
shopping (Lamey et al 2007). This behavior helpailers strengthen their own
brand (PL) (Symphony IRl Group 2011). The shar®bfproducts has shown a
boost in sales in the period of economic contractMuch of these gains persist
in times of economic prosperity. However, while thational brand (NB)
recovers from part of its losses in economic exjgemsthe recovery is not
complete (Lamey et al. 2012). This behavior shdves tluring economic distress
consumers are more receptive to PL products.

PLs help retailers in strengthening their markearshagainst major
competing manufacturer brands (NB). In 1998, PLsewamong the top three
brands in 70 percent of all superstore productgoaies (Wu and Wang 2005),
and by 2010, PL sales totaled $11.4 billion in GaEndNielsen-wire 2010).
Retailers aim to further increase the share of BR&sthese products provide
several benefits to retailers: they strengtherbtrgaining position against brand
manufacturers, which leads to higher retail mardidech and Banerji 1993;
Sayman et al. 2002); and they provide potentiate@ses in store traffic, and
greater store (retail chain) loyalty (Ailawadi ¢t 2008; Meza and Sudhir 2010).
In turn, higher consumer loyalty may positivelyeaff a retailer's PL market share

within a product category. PL products also streegta retailer’'s promotional
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strategy, attracting additional consumers to tlséires, thereby increasing the
overall demand for their PL products (Volpe 2010).

Several large retail chains have developed difteatsd PL “good for
you” product lines and labeling schemes aroundr tinealth-differentiated
product options. For example, the Canadian Lobldves developed the
“President’s Choice Blue Menu” and Safeway has bpes the “Eating Right”
healthy product line. These product lines focusemtucing the levels or removing
unfavorable ingredients (e.g., fat, sodium, sugalt, etc.) (Anders and Moeser
2010). According to Agriculture and Agri-Food Caag@009), 32% of PLs and
NBs available in Canadian retail stores carry astlene health-related product
attribute. As a result of PL vertical differentidtproduct development, products
differentiated by the level of quality (Pepall €2011), there is an increase in the
competition between NB and PL products. Consequemtianufacturers and
retailers are paying more attention in order toagigle their market share (Akbay
and Jones 2005).

Retailers and NB manufacturers use different margeinstruments
(price, promotion, etc.) to enhance product masketres and profits. Economic
theory shows that an increase in market sharee@ser in concentration and
market power) reduces competition and increasesepriat the retail level
(Cotterill et al. 2000), which ultimately reducesnsumer welfare. Therefore, it is
important to determine market share and factorsctffg PL and NB market

share.
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The economic literature also indicates that the iog@onomic
characteristics of shoppers significantly impaat #tore level price elasticity
within a retail trading area (Huang et al. 2010pm® studies have shown a
significant difference in consumer purchasing b&vavamong shoppers of
different socioeconomic characteristics (Jones 198ies and Mustiful 1996), as
lower income consumers have greater budgetarytraoms compared to high-
income consumer groups (Huang et al. 2010). Furtbex, the brand price
elasticity relates directly to household incoméhi@ market (Mulhern et al. 1998).
Differences in consumer preferences for PL and N&8dpcts based on their
socioeconomic profiles (different income levels)tiviate us to investigate how
increasing vertical product differentiation of PhdaNB effects PL competition
and their retail market share.

Given the significant increase in the share of Padpcts at the retall
level, competition issues between PL and NB haweine an important concern
for researchers, marketing managers and policy maRée previous economic
literature has taken great interest in retailetisitegic use of PLs to counter the
prior dominance of NB manufacturers (Berges-Seretal. 2004). The literature,
however, has provided limited insight into the rot#f how different
socioeconomic characteristics of shoppers have mpadt on the PL-NB
competitive relationship in vertically differentgat product categories. The
primary objectives of this study are: (a) to inugste different factors affecting

market share of PLs and their NB product countésgarvertically differentiated
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product categories and (b) to estimate the priastieity for PL and NB products
for consumers in different socioeconomic neighbod

The present study contributes to the state of kedgé in this area by
estimating the shares of vertically differentiatiesdd product categories as a
function of price, promotion, expenditure, etc. fhe best of our knowledge, it is
the first empirical application of its kind takimgto consideration the PL and NB
competition, and its impact on the varying socioexoic consumer profiles at
the Canadian retail level. Another contributiontli® assessment of different
factors on the demand and supply sides of two w&lefast moving consumer
product categories. This study identifies the fectavhich influence the
consumer’s price elasticity of demand for varyimgieeconomic characteristics
of shoppers, as these factors are critical for sieeci making for retailers and
marketing managers. Retailers and NB manufacturave to make pricing and
promotional decisions on the regular basis (Huanal.e2007). These decisions
depend on the price elasticity of brands and tingrrelationships. For example,
the objective of brand managers is to maximizeipreb they need to know
whether the demand is inelastic or elastic. Thésstieities provide guidance to
help them increase the price or offer the produeat@discounted price.

The remainder of this paper is divided into fivetsms. The first reviews
the economic literature, the second and third deiéh the data and model
specification respectively; the fourth is concermath the empirical estimation,

and the last discusses the study’s conclusions.
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4.2: REVIEW OF LITERATURE

Economic studies have developed the relationshipvde economic
conditions and PL share. Lamey et al. (2007); Qualcd Harding (1996) and
Lamey et al. (2012) conclude that the PL shareess®s during economic
downturn and PL share decreases when the econaditoyiishing. These studies
further show that some consumers not only buy RLsconomic downturns but
they also keep buying PL products in times of ectiogrosperity. Lamey et al.
(2012) indicate that retailers focus more on mankeinstruments in periods of
economic contraction than in periods of economigassion. This is because PL
products cost less, making them more attractiveottsumers whose disposable
incomes have been reduced.

Brand loyalty shows customers’ attitudes and beidrathat affect
consumption decisions (Empen et al. 2011). It pysmportant role in a brand’s
growth and profit. Economic studies show mixed b@raof consumer loyalty
for NBs and PLsWettstein et al. (2009) conclude that consumersraree loyal
to branded products than to PLs, while Wulf et(2005) and Berges-Sennou et
al. (2009) show that consumers’ loyalty decreasesbfanded products (NBs)
over time. Huang et al. (2006); Huang et al. (20aiyl Huang et al. (2010)
further show that high-income consumers are moyral lm NBs than to PLs.

Earlier economic studies have found a differentimgiybehavior for
consumers of varying socioeconomic shopper profiteshis regard, Sethuraman
and Cole (1999) show that different socioeconorhapgper classes are willing to

pay higher premiums for NB products. Hoch (1996)atedes that demand of PL
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product is less price elastic in high-income neahbods, while shoppers in low-
income neighborhoods show higher price elastiotyNB and PL products than
consumers in high-income neighborhoods (Akbay amed 2005; Huang et al.
2007; Huang et al. 2006; Huang et al. 2010). Jehet (1994agonclude that the
average price elasticity of PLs is higher than NB$ow-income neighborhoods
compared to high-income areas. The low-income aoessi have higher price
elasticity for NBs than PLs for some product categgo(cooking oil, mayonnaise)
(Akbay and Jones 2005), while price does not hageifecant impact on the
consumption of other PL products (cereal) (Jonealetl994). Huang et al.
(2003) show that PL products are cheaper than NiBtgutes and these products
have a greater market share in neighborhoods dériiff socioeconomic
characteristics. Consumers in low-income neighbodsoare more likely to
engage in brand substitution than are consumérgirincome neighborhoods.

Expenditure elasticity shows different behavior KB and PL demand,
e.g., Cotterill and Putsis (2000). Cotterill et @000a) and Cotterill et al. (2000)
categorize NBs as luxury and PLs as necessity ptedAkbay and Jones (2005)
conclude that the expenditure elasticity of demisnkligher for the NB than the
PL products in low-income neighborhoods and thers is true for high-income
neighborhoods. They further conclude that expenrgliglasticity of demand also
varies across different product categories.

Vertical differentiation has a significant impaat demand. Delvecchio
(2001) states that quality perceptions vary achfsrent consumer segments.

Consumers are willing to pay a price premium foanaled products as they
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perceive the quality of NBs to be higher than thir counterparts (Sethuraman
and Cole 1999). Quality perception also varies agnshoppers of different
socioeconomic characteristics; Jones et al. (198daglude that consumers in
low-income neighborhoods find no difference in NBdaPL quality attributes.
Low income consumers perceive that the price difiee between the PL and NB
is sufficient to compensate for the quality difiece. Consumers in high-income
areas perceive that the quality of NBs is highekhi@y and Jones 2005) and are
therefore willing to pay a premium price for NBs.

The economic literature found that promotion hgseater impact on NBs
than PLs products in vertical differentiated pradeategories. Lemon and Nowlis
(2002) and Sivakumar and Raj (1997) conclude thanption has greater impact
on the consumption of high quality (NB) brands ampared to low quality PL
products. The study also concludes that the highlityuproducts are less
vulnerable to losses if the price of the producingeased (Sivakumar and Raj
1997). Du and Stiegert’s (2009) findings show ttrass-promotion of PLs has
less impact on the sales of NBs, while cross-pramotf leading NBs has a
greater effect on PLs than on other NBs. Promotias a mixed impact on the
demand for NB and PL products for shoppers of wbffié socioeconomic
characteristics (Akbay and Jones 2005).

Based on the literature discussed above, it isr dleat factors such as
price, expenditure, promotional expenditure andityuattributes of PLs and NBs
have different impacts on the demand of consummratéd in neighborhoods

with different socioeconomic characteristics. Muthet al. (1998) showed that
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the price elasticity of a brand relates directlyhe household income in the retail
trading area. For making pricing and promotionaktisiens, for vertically

differentiated PL and NB food products, manufaawirand retailers should
consider socioeconomic characteristics of consurrerthe retail trading area

(Akbay and Jones 2005; Huang et al. 2006; Huaiady 2010).

4.3: DATA

For the purpose of the present study, we use afgabprietary scanner
data made available through the SIEPR-Giannini [zgater (SIEPR-Giannini
Data Center 2012). The data provide retail salésnmation for 200 Universal
Product Code (UPC) product categories across stor@smajor North American
retail chain with stores in Canada. Aggregate westdre level sales are selected
from all retailer operational regions. The datalude information at the
individual UPC level about price, applicable disets) sales quantity, and retailer
gross and net margins for the period week 1-20Q4detek 27-2007.

The study utilizes data from stores in four Canadigions (Vancouver,
Calgary, Edmonton and Winnipeg), which were setbaia the basis of their
location in city neighborhoods with distinct undemy socio-economic
characteristics. These regions are defined asillittbtn regions of the retail
chain. This study assumes that management is mal@ogsions for marketing
instruments at a regional level. Given the focushid study, these management
regions are further divided into two groups on thesis of socioeconomic

characteristics of the consumers. These consumeipgrare identified based on
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the socioeconomic information (i.e., income leglpang et al. 2003; Huang et
al. 2010) of all residents living within 13 minutektravel time from the shopping
center; Master Card Worldwide (2008) states that amerage, Canadian
consumers travel about 13 minutes for grocery simgppliuang et al. (2003) and
Huang et al. (2010) used information about alldests living within three-mile
of radius, but this approach is flawed in the sehaéthe consumer shopping at a
particular store depends on travel time. The tréivet varies; it could take more
or less time for consumers living within three-miladius for shopping. To
account for travel time, the present study uses FMAFICENT” software. This
software helps us to draw a boundary line for 18utds of travel distance.
Within this area, we compute an average incomdl eésiding communities and
further divide the stores into two groups (low amgh income groups). We
obtained community income from the city websitdsthke average income of
shoppers of the locality is less than $6634ten the store is placed in the lower
income consumers’ stores category, whereas if\teeage income of shoppers is
greater than $66,343, the store is placed in tiga-imcome consumers’ stores
category. Thus, the low-income store localitieec#b a larger proportion of the
low-income population while high-income stores aneareas with a larger
proportion of the high-income level population.

The present study uses two different product categdi.e., bread and
salad dressing). We select these two product caésgbased on the differences

in their usage characteristics, price levels, slhifelfand the fact that both

!> The median income in Canada was $66,343 in 20@fi§Ecs Canada, 2006)
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categories contain NB and PL products that areityudifferentiated by health
attributes. Bread has an important place in pesplasts as it is a staple food, less
expensive, and has a relatively low degree of wdffeation. Products in this
category (bread) have a shorter shelf life comp#&westher products (e.g., salad
dressing). Salad dressings like many other prodaresclassified as convenient
products and are an easy solution for meal prapar&r consumers who have
high opportunity cost of time (Bocionek 2012). $hlalressing has a
comparatively longer shelf life than bread. Product this category (salad
dressing) are highly differentiated and more expenghan other products
(bread).

Descriptive statistics of the PLs and NBs of bread salad dressing are
given in tables 4.1, 4.2 and 4.3. These tables gshewdescriptive statistics of NB
and PL°® regular and health differentiated bread, as welsalad dressings for
consumers located in neighborhoods with differexiceconomic characteristics.
Furthermore, these tables show the average vallishalf, promotional and
wholesale price, and quantity. Promotional priceoaats for any promotional
discounts, coupons and savings through a membetahil) while the shelf price
is defined as the price printed on the shelf. Wagmoduct is not on promotion,
the shelf price and the promotional price are Hraes

Table 4.3 shows the average price difference betile= NB and PL, the
retail margins, promotional frequency, promotioni@pth, and the differences

between average shelf of NB and promotional prafeBL for selected NB and

16 present study uses one NB and one PL brand; dtanfimentiality | did not report the names
of brands.
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PL products for

consumers

socioeconomic characteristics.

located

in neighborhood&h different

Table 4.1: Descriptive Statistics for Bread for Stees Located in Different
Neighborhoods

Variable \ Mean | Std. Dev. \ Min| Max | Mean | Std. Dev.| Min \Max

Stores Located in High Income Neighborhoods (humbeof stores = 22)

n = 3708 Regular Bread Health Differentiated Bread
NB SP* 2.54 0.26| 2.19| 2.99| 2.54 0.26]| 2.19| 2.99
NB PP 2.30 0.47)1.31] 2.99| 2.30 0.47| 1.32| 2.99
NB WP 1.25 0.08]/0.94| 1.38| 1.25 0.08| 0.83| 1.38
NB Q 42.20 35.54 1| 243] 36.73 34.50 1| 223
PL SP 2.00 0.06| 1.15| 2.19| 1.90 0.14| 1.69| 2.19
PL PP’ 1.78 0.25] 1.15| 2.19| 1.77 0.24] 0.99| 2.19
PL WP 0.83 0.03/0.59| 0.91]| 0.85 0.11| 0.69| 1.07
PLQ 149.77)  105.10 1| 577| 79.93 57.13 5| 466

Stores Located in Low Income Neighborhoods (numbeof stores = 20)

n= 3479 Regular Bread Health Differentiated Bread
NB SP° 2.55 0.27]1.54| 3.09| 2.55 0.27] 2.19| 3.09
NB PP 2.30 0.47|1.32| 3.09| 2.30 0.48] 1.31| 3.09
NB WP 1.26 0.08)1.12| 1.38] 1.26 0.08| 1.12| 1.38
NB Q 38.82 43.02 1| 321| 32.03 39.08 1| 297
PL SP 2.00 0.06]1.18] 2.19| 1.91 0.14] 1.39| 2.19
PL PP’ 1.78 0.25|1.18| 2.19| 1.77 0.24] 0.99| 2.19
PL WP 0.83 0.03| 0.79] 0.91| 0.86 0.11] 0.69| 1.07
PLQ 170.64 129.33] 6] 720| 76.78 61.42 1| 389

SP = Shelf Price, PP = Promotional Price, WP = \Walk Price, Q = Quantity, NB = National
Brand, PL = Private Label. All prices are in Camad$ and quantity is measured per package of
4509.? Shelf price: Price printed on the shelf of theduret at the retail stor8 Promotional price:
Price accounting for the promotional discounts,pams and saving through membership cards.

Positive values indicate that the NB is more expenthan the respective
PL product. The differences between NB and PL spetfes vary considerably
among different products (bread and salad dressiagyell as among vertically

differentiated products.
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Table 4.2: Descriptive Statistics for Salad Dressmfor Stores Located in
Different Neighborhoods

Variable \ Mean \ Std. Dev. | Min \ Max\ Mean| Std. Dev.\ Min | Max

Stores Located in High Income Neighborhoods (numbeof stores = 22)

n =2961| Regular Salad Dressing Healthy Salad Dressing

NB SP* 2.53 0.15| 1.77| 2.79] 3.77 0.26| 2.61| 4.44
NB PP’ 2.35 0.32] 0.64| 2.79| 3.25 0.69] 0.72] 3.99
NB WP 1.54 0.05| 0.51| 1.61] 2.40 0.01] 2.40| 2.45
NB Q 7.47 6.85 1 69| 6.55 6.38 1| 48
PL SP 2.72 0.17| 1.99| 2.99| 2.72 0.17] 1.99| 2.99
PL PP 2.61 0.22] 1.73| 2.99| 2.61 0.22] 1.73| 2.99
PL WP 1.20 0.01] 1.18| 1.21] 1.20 0.01]1.18] 1.21
PLQ 5.13 3.75 1 28| 3.75 2.76 1| 22
Stores Located in Low Income Neighborhoods (numbeof stores = 20)

n = 2301 | Regular Salad Dressing Healthy Salad Dressing

NB SP* 2.53 0.15| 1.67 3| 3.70 0.30| 2.89 4
NB PP’ 2.35 0.32| 0.97 3] 3.20 0.69| 0.57 4
NB WP 1.54 0.02| 1.53 2| 2.40 0.04| 0.8 2
NB Q 6.28 6.00 1 47| 5.27 5.18| 1.00/ 50
PL SP 2.68 0.20| 1.99 3| 2.68 0.20| 1.99 3
PL PP’ 2.57 0.25]| 1.25 3] 257 0.25| 1.25 3
PL WP 1.20 0.02] 0.60 1| 1.20 0.02| 0.40 1
PL Q 4.97 3.37 1 30| 341 2.35 1| 18

SP = Shelf Price, PP = Promotional Price, WP = \Walk Price, Q = Quantity, NB = National
Brand, PL = Private Label. All prices are in Camad$ and salad dressing are measured per

package of 475mP Shelf price: Price printed on the shelf of theduret at the retail storé.

Promotional price: Price accounting for the promél discounts, coupons and saving through

membership cards.

The shelf price difference between regular NB amdsBlad dressing

shows negative values, which indicates that PLdsdiassing is more expensive
than NB dressing. Karp (2012) discusses that eztaitaise the prices of PL
products faster than NB products. On average, Rlepiincreased by 5.3 percent

as compared to the industry average price incremisieh was 1.9 percent from

2011 to 2012.
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Table 4.3: Price Difference, Retail Margin, Promotonal Frequency
and Promotional Depth for Selected NB and PL Produs for Different

Neighborhoods
Particular ltem High Income Low Income
Regular | Healthy Regular| Healthy|

Bread
Price Difference | Shelf Price ($)| 0.546 0.639 0.549 0.639
Between NB and | Promotional
PL Price ($)° 0.523 0.533 0.521 0.528
% difference
between NB 1329 | 17.29| 13.24| 17.03
promotional price
and PL shelf price

. : PL ($) 1.17 1.05 1.17 1.05
Retailer Margin - -z ¢y 129 | 129| 129| 1.9
Difference Promotional
Between NB and | Frequency -46.07 -34.27| -50.56 -38.76
PL promotional Promotional
Frequency and Denth ($)d 0.023 0.106 0.029 0.111
Depth P
Salad Dressing
Difference Shelf Price ($)| -0.186 1.049 -0.156 1.016
between NB and | Promotional
PL Price Price ($)° -0.259 0.637 -0.219 0.633
% difference
between NB 1565 | 16.28| -14.04 16.28
promotional price
and PL shelf price

. . PL ($) 1.514 1.514 1.479 1.479
Retail Margin - "G5 ¢y 0.993 | 1.362| 0986 1.296
Difference Promotional
Between NB and | Frequency 20.79 16.85 14.61 16.85
PL promotional Promotional
Frequency and d 0.073 0.412 0.063 0.383
Depth Depth ($)

White bread is considered as regular bread;
considered as health differentiated bread. Liglatdsdressing (less fat) is considered as a health

brédd1®0 % whole wheat ingredients is

differentiated dressing and other is considerea @gjular salad dressirfgShelf price: Price
printed on the shelf of the product at the retmites® Promotional price: Price accounting for the
promotional discounts, coupons and saving througmbership card$.Promotional frequency: It
shows the number of times a given product remainsromotion® Promotion depth: It measures
the extent of the shelf price reduction duringphemotion.
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The price of perishable PL products rose approxiyat2 percent, while the
price of NB products increased by about 8 percemingd this period. Berges-
Sennou et al. (2007) and Clarkston Consulting (2@d@nd that PL products are
more expensive than their NB counterparts. Theedifice between the
promotional price of NB and PL products shows tii& promotional price for
NBs is higher than for their PL counterparts ineca$ bread and healthy salad
dressing. Previous literature concludes that tbhenptional price of NBs is higher
than their PL counterparts (Dhar and Hoch 1997awddi et al. 2001; Volpe
2010).

The difference between the NB promotional price &Hd shelf price
shows mixed behavior. For example, the differereeasitive for vertically
differentiated bread and salad dressing, whilesiinégative for regular salad
dressing for consumers with different socioeconopnafiles. Positive (negative)
values show that NB promotional prices are morssjléhan the PL shelf prices.
These results are consistent with Volpe (2010), also found a considerable
variation in the percentage differences betweerNtBepromotional price and PL
shelf price.

Retailer margins for PLs and NBs remain the sameHMb and NB
products across neighborhoods with different s@mdoemic characteristics for
bread. However, they vary for salad dressing. Thee®ail margin is higher than
its NB counterpart for salad dressing, while the Bl margin is higher than
PL for bread in different neighborhoods. The higRerretail margin is one of the

most important reasons to introduce PL productheatretail level (Kumar and
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Steenkamp 2007) and the higher PL retail margirs&ad dressing is consistent
with the findings of Hoch and Banerji (1993) an@i8ér (2004). Sayman et al.
(2002) stated that PLs tend to have high retailginar because of vertical

integration; this is because they can reduce thibldomarginalization problem.

The dollar retail margin for NBs is higher than ek for bread, but the percent
retail margin for PLs is higher. The reason for tingher dollar retail margins for

NB is that NBs have a higher shelf price than Padpcts, which is consistent
with the findings of Ailawadi and Harlam (2004).

Promotional decisions in grocery retailing have tvwdimensions:
promotional depth and promotional frequency (Ra®1)9Promotional frequency
measures the number of times a given product resmamnpromotion over the
range of available data. Promotional depth meagteeextent of the shelf price
reduction of the product during the promotion. Potional frequency varies
considerably between different product categoried aertical differentiated
products for consumers in different socioeconong@imborhoods. Promotional
frequency shows negative values for bread, whiclhcates that PLs are more
frequently promoted relative to their NB countetpail he promotional frequency
also differed for different socioeconomic neighlmotls. Promotional frequency
shows positive values of salad dressing, whichcetgis that NB dressing remains
on promotion more than its PL counterpart. Theaedsr this behavior could be
that NB manufacturers want to create brand loyaltynot want consumers to try

the PL brand and want to increase the NB marketest@verall, these findings
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are largely consistent with the findings reportgdvmlpe (2010) and Rao (1991)
for product categories and retail markets in Néutherica.

Promotional depth has a significant impact on edessof both NB and PL
products at the retail level (Huang et al. 2003)dé&rson and Simester (2004)
stated that increases in the promotional depth mfoduct can result in repeated
purchasing probability and generate a positive dang effect on prospective
consumer loyalty. Our data reveal that the highestnotional depth can be found
in the vertical differentiated product categoriasneighborhoods with different
socioeconomic characteristics. The data show tmamgtional depth is the
highest for vertically differentiated dressing imgHirincome neighborhoods. It
further indicates that NBs provide roughly $ 0.4drenpromotional discount than
the competing PL brand. Positive values of pronmatiadepth also suggest that
NB manufacturers tend to offer higher degrees oihqmtional depth than the
substitute PL product. Overall, our results for #malysis of retailer promotional
activities are consistent with the findings of R4891); Volpe (2010) and Volpe

(2011).

4.4: MODEL DEVELOPMENT

To demonstrate the difference between the competititeraction and
pricing strategies of the NB manufacturer and tleailer in vertically
differentiated product categories, and the diffee=sm price elasticity for stores in
neighborhoods with different socioeconomic changsties, the present study

builds on the Cotterill and Putsis (2000) method applies the new empirical
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industrial organization (NEIO) approach. The apploais based on the
development and estimation of structural strategionometric models and the
competitive behavior of NB manufacturers and retail(Kadiyali et al. 2001) in
which both competitors optimize their behavior with goal of profit
maximization. In NEIO model, the NB manufactured aatailer also consider the
reaction of their competitors while making decisiomhe empirical application of
this model is in line with the discussion in thewous paper and it is done in a
way that is general enough to not impose any assonspabout the competitive
relationship.

In this section, a model comprising of two manuifaets is developed.
Each manufacturer produces vertical differentiabésl and PL products. The
study assumes that both manufactures compete aahadian retail level and
produce differentiated products. The quantity deseanof a particular brand
(NB/PL) depends on its own price, the competitprice and a vector of demand
shift variables (distributional regions, time, pratonal expenditure and price
difference between NB and PL).

The NB and PL demand can be written as
Qne=f (Png, PeL, D) (4.1)

Qpi=9g (P, Rs, D) (4.2)

where Qg is the quantity of NB sold in Canadian retail s&ré@_is the quantity
of PL sold, R is the price of the NB, is the price of the PL product and D is
the vector of demand shift variables as explairex/a.

The objective functions of the NB and PL manufaetsican be specified as
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Max 7iyg = (WNBQNB _C( NB)) (4.3)

Max 7t = (WPLQPL _C(QPL)) (4.4)

Where 74, 715, denotes the profit of the NB/PL manufactuf@ris the cost

function and w is the wholesale price. NB and Plnuafacturers maximize their
profit by setting the wholesale price.

Based on wholesale prices, the retailer’s profikim&ation can be given as

Max 71, = (PNB - WNB)QNB + (PPL _WPL)QPL (4.5)

The retailer maximizes its profit by setting théarkeprice of PLs and NBs.

In this study, we use the Almost Ideal Demand 3gs{AIDS) model
(Deaton and Muellbauer 1980). The AIDS model isivéel using a duality
approach. In this approach, the consumer’s expamdis minimized subject to a
particular level of utility. For this purpose, aigar independent generalized
logarithmic (PIGLOG) form of expenditure functioa used. By differentiating
this function with respect to price, the demandction from the AIDS model can
be obtained in the budget share form. The detallivation can be found in
Deaton and Muellbauer (1980). The AIDS model imterof budget shares is

given as:
s =a,+)_y; logP, + (logE -logP) (4.6)
j=1

Where the gs the share of expenditure on good i (PL or NB).
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a.,y; andfB are parameters, E is the total expenditure amsl & price index

defined as

IogP:Zn"s logP, 4.7)

i=1

In case of the AIDS model, Cotterill and PutsisQ@)) Cotterill, et al.
(2000a), and Cotterill and Samson (2002) use dirder Taylor series
approximations to obtain reaction functions for tmedel estimation. These
functions are sufficiently general and do not tiestvertical interaction to be

Stackelberg leader follower or Vertical Nash (Calitand Putsis 2001).
logR =&, +£,10gP, +£,D; +£W (4.8)
Equation 4.8 shows the price reaction equationrahdy (NB/PL), where

£Sare the parameters to be estimated, ang @Rh demand shifters and;Wh
supply shifter variables. In order to measure thkgopolistic price
interdependence relation, brand share is used enptice reaction function.
Cotterill and Putsis (2000) state that a positekationship between brand share
and price shows the existence of market power.ekample, if the PL product’s
market share has a positive relationship with W grice, the share of the PL
increases and indicates the existence of the Pkehpower. As a result, the PL
reduces the NB product’s presence in the categdheaetail store. We also used

a brand level Herfindahl ind€xto measure the size of the brand’s dispersion on

7 In this study we used the brand level Herfindaklkix; it is defined as the sum of squares of
brand shares (Cotterill and Putsis 2000; Cottetilll. 2000).
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the profit maximizing price (Cotterill and Putsi@d). With the incorporation of
the PL share and Herfindahl index in the reactioncfion, the equation (4.8)

becomes as follows

logR = ¢, +¢,logP, +&,D, +&,PLshare+¢&,HHI, (4.9)

4.4.1: Econometric Model Specification

For the empirical model, the demand system foricadly differentiated products

is implicitly derived from the above model and ¢enspecified as

4 4 3 3

Sharg =a; +> ;P + BExpend+> A DPr +> @DYear > ¢ DRegion,
= = =L =

+ 3 PdiffNBPLR+ y PdiffNBPLH, + &, (4.10)

The econometric specification of the price reactiorction can be written as

4 4 3 3

Py =V, + Z Vi Pt Z 6, D Pry + Z w, DYeay + Zw“ D Regiony, + &, Expend,,
z=1 1= =1 1=

+8 HHI , + 7 PdiffNBPLR, + § PdiffNBPLH_, + Qp PLHSh, +(1- Q)b PLRSh,

+ Ui (4.11)

Where §#z, j varies from 1-4 (j=1, NB Regular; j=2, NB H#g}; j=3, PL
Regular; j=4, PL Healthy)Q2=0 if the dependent variable is NB or PL regular

price; otherwise€)=1.

Sharg; denotes the average expenditure share of goositora s at time t,
&« Ui denotes error terms. Since the demand systemseantian functions are

estimated at the retail level, it is expected #aor terms are correlated across
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equations (Huang et al. 2010). This type of cotiaha is called

contemporaneously correlated random errors. Ecandit@rature shows that
when the error terms are contemporaneously coegl#be joint estimation of all
equations will increase the model’s efficiency (Hgeet al. 2006; Huang et al.
2010). For this purpose, the linear AIDS model aadction functions (four

demand equations and four reaction functions) aex tas a system (variable

definition can be seen in table 4.4).

Table 4.4: Definition of Variables Used in the Analsis

Variable Definition of the Variable

Sharey Aggregate share of category expenditure for produn store
s attimet

Pist Natural log of price for product j* in store stahe t

HHIjst Herfindhal index of brand concentration for prodgian store
s attimet

DPrist DPr=1 if product j* is on promotion in store stime t, O
otherwise

DYeals DYear =1, if product is sold in year** at storatstime t, O
otherwise

DRegion; DRegion =1, if the product is supplied to retéilre s from a
distribution region*** at time t, O otherwise

PdiffNBPLR; | Price difference between NB and PL regular prodtistore s
at time t

PdiffNBPLHs; | Price difference between NB and PL health difféeted
product at store s at time t

PLRSh; Aggregate share of category expenditure for Puleegroduct
in store s at time t

PLHShy Aggregate share of category expenditure of PLtheal
differentiated product in store s at time t

i and J varies NBR, PLR, NBH, PLH. *Product inclutie information of NB regular, NB
healthy, PL regular and PL healthy. **DYear: Dumxariables for year 2004, 2005, 2006 and
2007 were included in the model. **DRegion: Dumnsriables for production region Calgary,
Edmonton, Vancouver and Winnipeg were used in thdah

In this present study, the AIDS model with the teac function is

estimated for each product category independentlyefich neighborhood with
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different socioeconomic characteristics. In the AWS model, one of the

demand equations is redundant (as the sum of thmkemshares of PL and NB
healthy and regular product equals 1) so we drop d@amand equation and
estimate the rest of the model as a system. Traers of the omitted equation
can be found by adding up property. Since we uSayor series approximation
to compute reaction functions, we cannot impose tifgcal cross equation

restrictions of homogeneity and symmetry on the aminand price reaction
equations. It implies that we cannot estimate th@ectural variation parameter
that is embedded in the price reaction equationstHis is not the focus of this
study (Cotterill and Putsis 2000).

After estimating parameter values, the expenditoma) and cross price

elasticities can be computed using the Green astbAl1990) procedure.

€i :_1+( el j_ﬁn €; :( ul J_[ 5 jSharej'
Share Share Share

B
Share

g =1+

&i, §; and edenote own price, cross price and expenditurdieitys
respectively. Sharés the market share of the product.

€ = Shd=' PAIffNBPLR €,y = —2— PdiffNBPLH

are Share

where €, €air IS the demand shifter elasticity,

PdiffNBPLR, PdiffNBPLH is the average value of demand shifter variables
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(price difference between NB and PL) afibiare is theaye value of the

share.

4.5: RESULTS AND DISCUSSION

The present study uses the generalized method ofemis (GMM) for
estimation. This approach provides efficient estemaeven in the presence of
heteroskedasticity and autocorrelation (Greene R0D8this analysis, we apply a
likelihood ratio (LR) test to compare nested (wepdyear and regional dummies
and price difference between NB and Plojodels. Further a Wald test is used to
determine the joint significance of promotional duies, year dummies, regional
dummies and price differences between NB and PLthendemand for two
selected fast moving consumer goods (FMCG) categolLiR test statistics reject
the null hypothesis of the nested model; which shdlat the general model
performs better than the nested model (as showabie 4.5). The results of the
Wald test show that all the variables have a jgisignificant impact on the
model for consumers located in different socioeocoiconeighborhoods, except
for the price difference between NBs and PLs oadalressing for consumers
located in high-income areas. This difference ignificant for low-income

neighborhoods for the salad dressing.

® with the nested model, we want to test the impégrice difference on the demand, whether
consumption behavior for PLs and NBs has changedtawe, and whether decisions of different
management regions significantly impact the denfan&Ls and NBs.
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Table 4.5: Values of LR and Wald Tests for Stores acated in Different

Neighborhoods
Particulars Bread Salad Dressing
Low High Low High
Income Income Income Income
LR test 60315.86** | 34620.86**| 12463.27*% 21858.56*
Wald test for
Promotional 19.55** 76.54** 55.62** 38.58**
dummies
\é"a'd testforyear | 5, goe | 3824w 32.15% |  34.06%
ummies
Wald test for 8577+ | 189.16* | 28.53% 20.05%*
Regional dummies
Wald test for Price
differences between 8.97** 38.52** 20.09** 2.05
NB and PL

** and * represent statistical significance at 18@d.0 % level respectively.

Appendix D, tables 1 - 4 show results of the AID®del for stores
located in neighborhoods with different socioecoimonharacteristics for bread
and salad dressing demand. The elasticity estimaftegifferent models are
reported in tables 4.6 and 4.7. We divide the oéshe results’ section into two
sub sections. The first section deals with therpregation of demand estimates
for both study products, and the second secti@omserned with the discussion

of reaction functions.

4.5.1: Demand Estimates

4.5.1.1: Price and Expenditure Effects

The own price signs in different neighborhoods footh product
categories are as expected based on economic t{@aiterill and Samson 2002;

Cotterill and Putsis 2001; Akbay and Jones 2005artguet al. 2003). The

122



exception is for the own price of PL health-difieiated salad dressing. This
behavior does not meet our expectation; it may wuéhe fact that when the
retailer increases the product price, he may amswease the advertising or
promotional expenditure at the same time. The ddusy or promotional
expenditure may result in an increase in the denwdiritalthy salad dressing in
low income neighborhoods and this expenditure magr ccompensate the
negative price effect on the demand. Unfortunatelydo not have sufficient and
detailed enough advertising or promotional expemdidata to model this aspect
with greater certainly. All the cross prices showesifive relationships except for
the cross prices of NB regular bread and saladsuohgsin high-income
neighborhoods. These results reveal that a deciedle PL price will not cause
any decrease in the sales of NB regular bread. eTlmess prices show
complementary behavior. Thus, when consumers doump®PL they also do not
prefer to buy NB. Deaton (1987); Kadiyali et al9g6); Guo et al. (1999) also
found similar behavior for cross prices.

Demand elasticity varies for both product categorand consumers
located in different neighborhoods. Results ofdina and cross price elasticities
of PLs and NBs reveal that for bread, consumersdirgs in low-income
neighborhoods show a higher price elasticity thansamers residing in high-
income neighborhoods (see table 4.6). These resmsconsistent with the
findings of previous economic literature (Hoch ét 2995; Jones et al. 1994;

Jones and Mustiful 1996; Huang et al. 2006; Huang.e2010). The reason for
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this behavior is that low-income consumers haveelogpportunity costs of time,

which results in lower search and transaction o@tdtberg et al. 1978).

Table 4.6: Elasticity Estimates of Bread by Store @cation

L

‘ PLRQ| NBRQ PLHQ‘ NBHQ‘ PPLR| PNBR PPLH PNB

Stores Located in Low Income Neighborhoods

PPLR | -45.16** | 22.85 60.09** | 38.36 0.52* 0.94** -0.50%*
PNBR | 79.83* | -82.64* | -79.74** | -83.60 | 1.79** -1.66* | 0B
PPLH | 44.93* | -21.87* | -63.74* | -37.21 | 1.06**| -0.53* 0B+
PNBH | .g81.16* | 83.22** | 81.95* | 81.78 | -1.88*| 1.03* 1.76*

PLRS -0.01** | 0.003**

PLHS 0,002+ 9.001*
HHI -0.01* | 0.01** | 0.02* | -0.01*
Expen

q 1.19* | 1.02 0.69** | 0.82 0.02** | -0.01** | -0.02** | 0.0%

PdiffR | -13.62** | 6.88** 18.61* | 11.89 | -0.31**| 0.16** 0.29% | -0.16**

PdiffH | 14.24% | -7.40% | -19.53* | -12.01 | 0.34* | -0.17* | -0.3** |0.17*

Stores Located in High Income Neighborhoods

PPLR | -20.67** | -12.39** | 45.49** | -10.60 -0.11* 0.91* 08
PNBR | 1.22 -23.78* | -18.65 57.03 0.47 -1.46%|  0.91%
PPLH | 19.71* | 8.40** -45.82* | 13.67 1.01* | 0.03 -0.01
PNBH | .0.85 29.85* | 16.05 -62.15| -0.46 1.10% 1.56%*

PLRS -0.01** | 0.001*

PLHS 0.01 9*.0002
HHI -0.01 -0.01* | 0.01* 0.01*
Expen

q 121 | 1.01 0.76** 0.78 0.01* | 0.01** -0.01* | -0.0%

PdiffR | .5.91% | -4.02** | 14.02** | -3.52 -0.31** | -0.03* 0.28** | 0.02

PdiffH | 6. 01% | 2.57* -13.87* | 4.52 0.32** | 0.01 -0.32* | 0.0D

** and * represents statistical significance at Jafe 10 % level of significance respectively
PNBR = price NB regular, PPLR = price PL reguld?Pl = price PL healthy, PNBH = price NB
healthy, HHI= Herfindahl index, Expend = Expend@&uPdiffR = Price difference between NB
and PL regular, PdiffH = Price difference betweeB BWnd PL healthy, NBRQ = Quantity
demanded of NB regular bread, PLRQ = Quantity defednof PL regular bread, PLHQ =
Quantity demanded of PL healthy bread, NBHQ = Qtyademanded of NB healthy bread.
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The consumers located in high-income neighborhosltsy a higher
elasticity than the low-income consumer group fgular PL salad dressing (as
shown in table 4.7). The reason for this behavarla be that since, in case of
salad dressing, the store brand is more expenisarethe NB; consumers might
think these products are of superior quality areythre more responsive to price
changes in a high quality brand (Sivakumar and B4j7). Another plausible
explanation is that salad dressing has a longdf lfieeand consumers located in
high-income neighborhoods may take advantage dta gdeal.

Consumers’ price elasticity also differs for bottarnds (NB and PL) for
consumers residing in different neighborhoods. @Qores in low-income
neighborhoods show higher price elasticity for loesth bread than for PL bread.
A plausible reason for this behavior could be tbestimer perception regarding
quality. Consumers in different neighborhoods heli¢hat NB products offer
better quality than the store brand (Quelch anddidgr 1996). Woodside and
Ozcan (2009) and Huang et al. (2010) found siméaults. For the salad dressing
case, however, consumers have higher price elgsficithe store brand than for
the NB. Consumer price elasticity also differs feertically differentiated
products. Our results show that consumers haveehighice elasticity for
vertically differentiated bread than for regulaedd (table 4.6). This shows that
consumers are more inclined to buy health-diffea¢et] products. This behavior
indicates that retailers and NB manufacturers cantiance their profits by

focusing more on product differentiation.
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Table 4.7: Elasticity Estimates of Salad DressingybStore Location

‘ PLRQ | NBRQ ‘ PLHQ | NBHQ‘ PPLR‘ PNBR‘ PPLI-tI PNBH
Stores Located in Low Income Neighborhoods
PPLR -8.92 14.74* | -21.13**| 6.53 0.37* 1.08**| 0.64
PNBR | 27.14* | -12.08* | -11.69** | -6.57 0.71* 0.17 1.03**
PPLH -16.52** | -0.34 23.02* | 0.05 0.35* 0.50** -1.05**
PNBH | -9.52** | -3.00 13.98* | 1.51 -0.24* | 0.40* | -0.35*
PLRS -0.01** | 0.03**
PLHS 0.03** | 0.06**
HHI 0.01 0.01 0.01 0.03
Expend | 0.92 1.03 0.82* | 1.15 -0.003| 0.004 0.01 0.02*
PdiffR | 2.76* | -1.01* -1.23* | -0.75 0.08* | -0.11* | 0.02 02
PdiffH | 2.22¢ | 0.74 -3.11% | -0.72 0.06* | -0.10** | 0.08* | 0.2**
Stores Located in High Income Neighborhoods
PPLR | -33.37* | -13.57* | -4.56 38.15 1.97* | 1.28**| -0.68*
PNBR | 22 56* | -6.15* -3.68 -9.79 0.31* -0.49%%  0.46**
PPLH | 41.12* | 18.40* | -15.16* | -38.73 | 0.60** | -1.75* 0.99
PNBH | -38.85* | -0.77 28.14* | 12.73 0.06 1.04** | 0.33*
PLRS -0.001 | 0.02*
PLHS -0.01** | 0.02**
HHI 0.06** | -0.06* -0.08** | 0.05**
Expend | 0.95 0.90** | 0.99 1.13 -0.02* 0.02** | 0.03*| -0.02*
PdiffR | 2.81* | -0.39 -0.56 -1.39 0.04* | -0.13** | -0.07* O0@*
PdiffH | 9.00% | 0.30 -6.29% | -3.48 -0.01 -0.27* | -0.09* 0Z*

** and * represents statistical significance at afal 10% level respectively. PNBR = price NB
regular, PPLR = price PL regular, PPLH = price Ralthy, PNBH = price NB healthy, HHI=
Herfindahl index, Expend = Expenditure, PdiffR #cRrdifference between NB and PL regular,
PdiffH = Price difference between NB and PL hegltiBRQ = Quantity demanded of NB
regular salad dressing, PLRQ = Quantity demandét_akgular salad dressing, PLHQ =
Quantity demanded of PL healthy salad dressing, §BHQuantity demanded of NB healthy
salad dressing.

The expenditure elasticity is 1.19, which revehl L regular bread is a
luxury product. This shows that as consumer experesi increases, consumers
spend more on the store brand as compared to éneldnl bread. The expenditure
elasticities of NB and PL regular salad dressinglaw-income consumer

neighborhoods are not significant, so an incomeem®e does not have any
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impact on the demand. Akbay and Jones (2005) feundar behavior for pasta,

frozen yogurt and salad dressing.

4.5.1.2: Promotional Effect

Promotional dummy variables show mixed behaviordifierent product
categories for consumers residing in different hieaghoods. These variables
have a significant positive impact on the demanéloffor both FMCG product
categoriesSimilar results have been reported by Cotterithle{2000) and Meza
and Sudhir (2010). The promotion does not havegaifggant impact on the
demand of branded products (as shown in tables 3,ahd 4 in Appendix D).
Akbay and Jones (2005) and Ailawadi et al. (20@Lntl similar behavior. The
PL and NB product promotion shows strong associat&eo whenever NB
products is available on promotion then the retalso offers the PL brand on
promotion and these promotional behaviors nullifgcle other promotional
effects. The coefficient of the PL promotional duynrfurther reveals that
promotion has a higher impact on the demand of itm@me consumers as
compared to high-income consumers for bread prodseaile this relationship

does not hold for salad dressing.

4.5.1.3: Time Effect

Different yearly dummies are used to capture thesamption behavior
over time of different product categories for cansus of varying socioeconomic

characteristics. Yearly dummy coefficients show exixbehavior for different
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product categories. For example, these coefficibaige positive impact on the
health-differentiated PL bread relative to 2004 lbath income neighborhoods.
This indicates that consumers have a higher pnederéor health-differentiated
products. These results are consistent with prevemonomic studies (Soberman
and Parker 2004; Wu and Wang 2005; Meza and Swafi®). This consumer
behavior could be one of the reasons that retade® manufacturers have
developed a complete product line for health-déifdiated product categories.
Furthermore, the yearly dummy variable shows tletsamers in both income
groups are moving away from PL salad dressing amduming more of the NB
product. A plausible reason for this behavior coo#dthat the PL brand is more

expensive than its NB counterpatrt.

4.5.1.4: Regional Effect

Regional dummy variables reveal mixed consumptiatiepns for NBs
and PLs for vertically differentiated product caiggs. Different neighborhoods
in different management regions (Calgary, Edmongmd Winnipeg) show
preferences for PL regular products (bread andishkessing) relative to the base
region (i.e., Vancouver). For healthy bread, ddférregions show a negative
relationship relative to the base region (see s&able, 3, 4 in appendix D). These
results show that consumers in Vancouver are me@ath conscious than
consumers in Edmonton and Winnipeg. Lee et al. §L38so concludes that

consumer preference varies for different regionsorder to enhance the profits
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and optimal allocation of resources, NB manufactuend retailers should focus

separately on each region.

4.5.1.5: Price Difference Effect

Study results show that the price difference bebw®8 and PL has a
positive impact on the demand elasticity (i.e. 6a88shown in table 4.6) for NB
regular bread in low-income neighborhood, whichigates that as the price
difference between NBs and PLs increases, so demart for the NB product.
A plausible reason for this is that as the prideed@nce grows, consumers of low-
income neighborhoods perceive that the NB is okesop quality. This reflects
the reality that consumers use price as a signassess a product’s quality
(Verma and Gupta 2004). The price difference betwlBs and PLs variable
has a negative relationship with the PL regulaatirdemand elasticity for low
(i.e. 13.62) and high-income neighborhoods (i.81p.Sethuraman (2009) found
similar behavior between the NB and PL price dédfgral and PL share.
However, the price difference between NBs and Plosvs a negative impact on
the demand of NB bread and salad dressing in migbrne store neighborhoods.
This relationship is contrary to our expectation. this relationship, the NB

manufacturer should focus less on price and mormiarsification.

4.5.2: Reaction Function

All cross-price coefficients have positive relasbips in the reaction

functions for different product categories, exciat cross price of salad dressing
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in the health-differentiated product category imdmcome neighborhoods. The
positive relationship of cross price in reactiondtion is consistent with previous
economic studies, Putsis (1997) and Deneckere avwitifon (1985). Deneckere
and Davidson (1985) showed that price reaction iaumare positively sloped in

the price game and negatively sloped in the quagtitne. The positive slopes of
the reaction function show that products are gjrateomplements. The price-
reaction elasticities show that the retailer igoesling more severely to the price
change of the NB bread for consumers in differengimborhoods. These results
are consistent with the findings of Cotterill andit$ts (2000). For regular

dressing, the NB manufacturer responds more seveyeh PL price change. A

plausible explanation for this behavior could bat tftne NB manufacturer doesn’t
want consumers to try the store brand.

The expenditure elasticity in the price reactiomatpn has a positive
impact on the price of PL regular bread for stdoeated in low- and high-income
neighborhoods. It shows that as expenditure inessabe retailer will increase
the price of PL regular bread. These results aresistent with the findings of
Cotterill et al. (2000). The reason for this belbawould be that retailers try to
convey the message that the PL product is of supequiality, and as a result the
retailer can enhance profits.

The own promotional dummy variable has a varyingpaot on the
demand of NBs and PLs for different product catesgofas shown in appendix D
table 1-4). The own promotional dummy variable hapositive impact on the

demand of PL bread, but a negative relationshin wie PL demand for salad
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dressing. Cross-price promotion negatively impéuogéscompetitor’'s price except
for the NB promotion, which does not significanitijluence the price of PL. This

relationship shows that when the PL brand is ompitmn, the NB manufacturer
responds to this behavior by lowering the NB pritlee non-significance of NB

promotion on PL reaction function indicates that p®motion does not change
the price of PL bread. These findings conclude ttmtsumers are not brand
loyal; rather they consume more PL products, andilee strategies have
significant influence on the consumption behavibcansumers in neighborhoods
with different socioeconomic characteristics. Thessilts are consistent with the
findings of Cotterill et al. (2000).

The reaction function indicates that the price & Nealth-differentiated
product categories goes up relative to 2004. Howehies relationship differs for
consumers located in neighborhoods with differexiceconomic characteristics.
Regional dummy variables show mixed behavior ofceprifor different
neighborhoods (as shown in tables 1, 2, 3, and &ppendix D). For example,
regional dummies show a positive impact on the Rtepof regular bread, while
the reverse is true for salad dressing. The negatdefficients indicate a lower
price of PL salad dressing in Calgary and Winnipelgtive to the Vancouver
region.

PL share has a negative relationship with the Rtadbrprice in low-
income consumer neighborhoods, which shows thedt#ilers want to increase
the share of their product (i.e., bread) they nieedecrease the price. The PL

share has a positive relationship with the pricthefNB product, which indicates
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that the NB manufacturer will increase the pricehd product as the PL share
increases. The reason the NB manufacturer is be@paviis way is to target
quality conscious customers. The PL share has iéiygosnpact on the price of
PLs and NBs for health-differentiated salad dregsim low-income
neighborhoods and regular dressing in high-inconegghiborhoods. In this
scenario, to target quality-conscious customerg MB manufacturer may
increase its price as the PL share goes up.

A brand-level Herfindahl index has been used tosueathe size of brand
dispersion (using brand proliferation). The brandrfihdahl index shows a
positive impact on the PL price and it has a negatelationship with the NB in
high-income consumer neighborhoods for regular dsamn both product
categories (as shown in tables 4.6 and 4.7). P(887) showed that when the
brand Herfindahl index has a positive impact on Bheproduct and a negative
impact on the NB, the price of NB products will iease. These coefficients
indicate that the NB manufacturer will increase M price to differentiate its
product from the store brand, to enhance profid #re share of the branded
product. These results are consistent with theirfgsl of Cotterill and Putsis
(2000).

The present study shows that consumer responseaees for stores in
different socioeconomic neighborhoods, verticalfedéntiated products and
different product categories. Promotion has a biggiect on low-income
consumers, which suggests that high-income consumery behave less price

conscious. When the price difference between a MHE BL gets bigger,
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consumers perceive that the NB is of better qudhan the PL. Further PL and
NB products are strategic complements and the ivegeglationship of the PL
share and PL price indicates that retailer does gaoh market power by

increasing the PL share.

4.6: CONCLUSIONS

This study uses two study examples (bread and sdiadsing) of
vertically differentiated product categories to mxae the competitive
interactions and pricing strategies of PL and NBodprcts for stores in
neighborhoods with different socioeconomic chamsties. By utilizing
proprietary scanner data, the present study useEAPAIDS model, along with
its reaction functions, to study how the demand supply side factors impact the
competitive behavior of NB and PL products. Braedel price elasticities were
derived for vertically differentiated product cabeg examples at the Canadian
retail level. The present study extends the ecooadierature by estimating the
demand and supply side impact on the PL and NB etitiyge behavior using
Canadian retail level data. This study incorporatee aspect of vertical
differentiation of products for consumers residimg different socioeconomic
neighborhoods.

On the basis of the results of the study, one caclade that both supply
and demand side behavior differs for different jpicidcategories and for
consumers located in different socioeconomic neghntods. It highlights that

for studying the competition and demand resportses important to consider
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different product categories for various socioecoironeighborhoods. The study
further concludes that consumer behavior differs &ores in different
neighborhoods for both bread and salad dressing.r&sults of the study reveal
that low-income consumers have higher price el#gtiban consumers in high-
income neighborhoods. These results indicate tr@ahgtional discounts have a
bigger effect in low-income neighborhoods. Furthere different regional
dummy variables also indicate that consumer behaNffers across regions.
Stores in different socioeconomic regions have ingryrice elasticities
for NB, PL and vertically differentiated produckigher NB elasticity shows that
consumers are less loyal to the branded productenifance the loyalty, NB
manufacturers should diversify their products towy the message of a
premium quality of their brand and obtain a premijomce (Quelch and Harding
1996). Higher NB price elasticity also indicatesttrconsumers in different
neighborhoods pay more attention to possible tifsléor brand loyalty, quality
and price. These high-price elasticities show tteg NB manufacturer can
enhance profit through promotional discounts (ais thill generate greater
response), persuasive advertising and by usingomarketing strategies (price,
promotion, etc.) (Mulhern et al. 1998). Consumerdath high and low-income
groups have higher elasticity for vertically diatiated product categories. This
behavior concludes that the manufacturer will gaore by reducing the price of
vertically differentiated products. To enhance thpeofit, retailers and

manufacturers should use more promotional stradgiethese products.
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The present study helps to clarify the effectivenelsvarious marketing
strategies on the demand side and the competitiegaiction between NBs and
PLs on the supply side. We used information abawot products, not the entire
product line, while at the retail level each conmpeetfirm supplies the complete
product line. So our results need to be understmobeing limited in terms not
including all the product categories. So in thisisse we may be under or
overestimating certain effects. The analysis cafuliber extended to include the
complete product line. The present study uses scamata information, which
lacks consumer demographic information. To undedstdhow consumer
demographics influence the competitive interachetween the PL and NB, such

information needs to be incorporated in the densgatification.
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Chapter 5: SUMMARY AND CONCLUSION
5.1: SUMMARY AND MAIN CONCLUSIONS OF THREE MAIN
RESEARCH TOPICS

5.1.1: Paper 1: The Value of Brand and ConveniencAttributes in Highly
Processed Food Products

This study explores how Canadian consumers valaedst convenience
and quality attributes in highly processed fast mgwonsumer goods (FMCG)
product categories. A hedonic price model (HPM)ded to estimate the implicit
price of different brands, convenience and qualdgtributes in highly
differentiated FMCG product categories. The stumgihgs show that brand,
package size, product form, process form and sdadpecies significantly impact
the retail price. The results show that consumesgep natural and healthy food
product attributes relative to price discount. Téiisdy confirms the findings of
previous studies that larger package size has aimegelationship with the retalil
price.

Previous studies have applied the HPM on duraldelymts and less on
consumer packaged goods. Using FMCG product caesgat the Canadian retail
level this study extends previous research andribomés to knowledge about
consumer valuation of quality attributes in fooddgucts. The study also extends
the literature by applying the least-square dummuyable approach to the HPM
at the Canadian retail level. This helps to evaluatand equity and attribute
mixes that allow companies to gather additionabnmfation about the relative
market value of different product attributes. Sudormation helps retailers and

brand manufacturers to learn about the ranking @erébrmance of their brand
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relative to other brands. The HPM is a very usedal to price the new product at
the retail level and to understand which attrib@es more important than others.
Incorporation of the desired attributes in the picidis important in order to
reduce the changes of product failure as Winger \aiadl (2006) reported that
only 5 percent of new products achieve sustainabkrket success. The
successful product results in an increase in efiicy by the manufacturer and
retailers and provision to the consumers with tigieferred combination of
characteristics for the product (Lancaster 1966).
5.1.2: Paper 2: Strategic Competition between Priva Label and National
Brand in a Vertically Linked Market

This paper develops and tests different theoretitcadlels of competition
in a vertically linked market, assuming differentoguction arrangements. It
shows how this competitive behavior affects pricstigitegies of PLs and NBs in
the Canadian retail market. The analysis builds tlke Non-Nested Model
Comparison (NNMC) approach and uses weekly stare-leetail scanner data.
This study fills the literature gap by developitg ttheoretical model of PL and
NB strategic competition in a vertically linked rkat, assuming various retailers’
production methods (owns the production facilityB Mianufacturer produces
both NB and PL, and retailer outsources PL produgtle study further
contributes to the literature by identifying theura of competition between NBs
and PLs in regular and health-differentiated fooatpct categories.

The theoretical model reveals that equilibrium itepaice remains the

same while the wholesale price varies under diffeproduction arrangements.
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The model further shows that the leader earns thleekt profit and follower
earns the lowest profit. Empirical results of thady reveal that there are no
consistent patterns of competition between PLs HBd, regardless of who
produces the PLs. The patterns of competition algry for different food
categories. The results show that the assumptibostahe type of competition
can generate wrong conclusions. In the econonecaliire, most of the studies
assume a particular type of competition and makelasion on the basis of that
assumption, but in reality if the assumed type ofmpetition is not the true
representation of the market then the implicatidresvn will be false. The study
shows that the leader follower phenomenon is ptesethe market. Economic
literature shows that Bertrand competition is meedfare-enhancing than leader-
follower (Marsden and Whelan 2009). For brands évave in the Bertrand
manner, government must play a role by setting etitipn standards.
Ultimately, this will have a positive effect on sety.
5.1.3: Paper 3: Store Level Competition between Rrate Label and National
Brand: The Role of Consumer Profiles

This article examines the competitive relationsbgiween NBs and PLs
in a grocery product category in varying socioeenioenvironments. A unique
contribution of this study is that it looks at tlganadian retail level and
empirically estimates the PL and NB share for cafly differentiated products
(healthy and regular) in neighborhoods with varyingpcioeconomic
characteristics. Another contribution is to detemithe impact of different

factors on the demand and supply of PLs and NBsegular and health-

145



differentiated food-product categories. The stugpdthesizes that low-income
consumer neighborhoods are more price responsare liigh-income consumer
neighborhoods. The present study confirms this thggis for bread (healthy and
regular) but rejects it for regular salad dressi@g.the basis of the study results,
marketing managers and retailers can enhancegtditability by using micro-
marketing strategies (e.g., region specific pricirgomotions) in different
socioeconomic neighborhoods. The study’s other goapihypothesis is to see
whether consumers are more responsive to the Ni pinan the PL price. The
study indicates that consumers have higher elgstici NB bread (regular and
health differentiated) and PL regular salad dre&gsin

PLs tend to differentiate their brands from the peting retailers’ and
thus increase the competition between stores amlginwa store (competition
between NB and PL). This intra-store competitiondjgs consumers because it
lowers prices, and improves quality, choice andiser as a result it enhances the
welfare of the society. PL development could caam®e problems as it reduces
innovation when retailers introduce PL brands towk]y, as he tries to get a free
ride on the manufacturer's investment (Marsden &vigelan 2009). Further
compounding the problem, NB manufacturers inewtabtrease the price of
their brand to differentiate from the PL. Thesehteas have a negative impact
on consumer welfare. In this regard, governmentdse® play its role by

protecting the competition process and discourafygeyriding.
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5.2: EXTENSIONS AND LIMITATIONS

This analysis is based on retail scanner data &sishveral limitations, as
this dataset lacks demographic information (Cappal.e1985). Including such
information can help us to identify the type of somers (education, income
level, race etc.) who are willing to pay premium discounted prices. This
information will be very useful to producers seekio target proper segments of
the market. The other limitation of retail scani@ta is its aggregated nature,
which does not provide individual consumer prefesmn All conclusions and
implications should be drawn at the market level, at the consumer level. To
understand the individual consumer’s preferencesvegy panel and lab
experiments should be used (Garmendia 2010). Rstaitner information has
some advantages as it provides detailed produet &&les information that other
data sources do not provide (Ahmad and Anders 2012)

The second and third paper use information pertginio only two
products, not the entire product line, while at te&il level each competing firm
supplies a complete product line. The analysisbmfurther extended to include
the complete product line. The present study usasner data information, which
lacks consumer demographic information. In ordeuriderstand how consumer
demographics influence competitive interaction et PLs and NBs, this

information need to be incorporated in the demaatidication.
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APPENDIX A: PROFIT FUNCTIONS OF THE RETAILER AND TH E NB
MANUFACTURER UNDER VARIOUS COMPETITIVE
INTERACTIONS

Case 1: NB manufacturer produces both NB and PL prducts

1.1: Manufacturer of NB behaves as a leader andaitgr as follower

1.1.1: Retailer Profit

2 =(3)cz ~Yoac, +B@ )| 3 aBa-2a,).
16 8 (a, -a,) 16 8(a, - a,)

2

a0

4(a1 - az)

+

1.1.2: Profit of NB Manufacturer

1 2
Tl\ewm :(%jCIiB _Z(aZCPL + aO)CNB +%C2 % C, + 4(a1a0 az)

1.2: Retailer behaves as a leader and manufacturef NB as follower
1.2.1: Retailer Profit

1 4a, —5a 3 6a, —5a
T, = (%jCIiB _1_6[5a2CPL + aOEalal_ az) Z)JCNB +1_a61C§L - a;(G(:i — aZ)Z)CPL
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1.2.2: Profit of NB Manufacturer

1 2
”NBM (f:léjcﬁlB 8(a2CPL + aO)C:NB + :T:I-GCZ ao C + 8(a1a0 a2)

1.3: Bertrand Competition between retailer and mandiacturer of NB
1.3.1: Retailer Profit

1 a,(2a, —3a 2 4a, —3a
G R D s i e
3
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+

1.3.2: Profit of NB Manufacturer
2

2 2 2
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Case 2: NB manufacturer produces NB product and retiler outsources PL
product

2.1: Manufacturer of NB behaves as a leader andaiégr as follower

2.1.1: Retailer Profit

(@ e i ama saiza)C
R m NB Zm Cus + 8.22 PL

_adBat2a) . a,a;
A4a’ - a) 28, - a,)(28, - a,)
2.1.2: Profit of NB Manufacturer
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2.2: Retailer behaves as a leader and manufactus€NB as follower
2.2.1: Retailer Profit
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2.3: Bertrand Competition between retailer and mdaaturer of NB
2.3.1: Retailer Profit

3
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2.3.2: Profit of NB Manufacturer
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Case 3. NB manufacturer produces NB product and retiler owns PL
production

3.1: Manufacturer of NB behaves as a leader andaigr as follower
3.1.1: Retailer Profit

1 4a’ -3a; a,(4a, +3a
s z(%JcﬁB_g(aZCPL +aO)CNB+ a;_6a1 2 CéL_ 0( a81a1 2)CPL
, 2a(58,+3a,)

16a1(a1_a2)

3.1.2: Profit of NB Manufacturer
— (ao - aicNB + aZCPL)2
83,

ITNBM

3.2: Retailer behaves as a leader and manufactuseéNB as follower
3.2.1: Retailer Profit

1 2al - a; a,(2a, +a
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3.2.2: Profit of NB Manufacturer
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168,

3.3: Bertrand Competition between retailer & manwdarer of NB
3.3.1: Retailer Profit

2 9a’ -5a’ 9a, +5a
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3.3.2: Profit of NB Manufacturer
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APPENDIX B: ECONOMETRIC MODEL SPECIFICATIONS
Case 1: Manufacturer of NB produces both NB and Plproducts

1.1: Retailer behaves as a leader and manufactuseNB behaves as a follower

QPLst = aO + a:LPPLst + a2 PNBS’[ + aSSPLst + a'4SNBSt + Ulst

QNBst: bo + l:ll:)NBst-|- bZPPLst+ QS\lBst-F tQSDLst-'-UZst

W 1

PLst

Regsan g

(alCPLst + bZCNBst - bZWNBst 8~ a:LPPLst - aszBst - %SPLst - atsNBst) Uz
WNBst = (QCNBst + aZCPLst - aZWPLst - bo - QPNBst - bz PPLst - QSNBst - thPLst) T Uy

a4bz2 + a1a2b3 _331b1a4

PPLst = } CPLst - LbZ PNBst + &CNBSt + - aib2b3 ’ 2a2a4b2 SNBst
4 28, 4a 4a, (ab, —a,b,)
ab; —3aah, +aab, 3a,ab; —ab; —aa,b,
+ + Zazasbz B a1b2b4 SP | T 2aoazbz + aibobz +U
Lst Sst
4a (ab, —a,b,) 4a, (ab, -a,b,)
a22b4 - azasbl - 3a1b1b4
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P =-C. -2 _2p 4+ 2C_ + 2 24 S
NBst 4 NBst 2bl PLst 4bl PLst 4b1(a1b1 _ agbg) PLst
agba - 3a1b1b3 - a-2a4b1 3aibobl - azzbo + aoazbl
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Case 2: Retailer outsources PL products

2.1: Bertrand Competition

QPLst = aO + a:LPPLst + a2 I:)NBst + aSSPLst + a‘4SNBst + Ulst
Quesi = + R+ BPo s + BSieat BShi+ Ui

F)PLst ( azzaibz}PNBst 231 (aO bZVVNBst PLst+ a4$\lBst+ %S%st) +U33t
+ 1
I::‘NBst ( azzjlsz PLst E(tb b.LWNBst PLst+ QS\IBSt+b4SDLSﬁ)+U4St
1
Wois = a (ai pLst ~ 8o ~ AP TP aSSPLst - a4SNBst) * Usy
1
WNBst = E (b1 NBst bo QPNBst PLst QSNBst QSPLst) * Uggt

2.2: Manufacturer of NB and PL behave as a leadendcaretailer behaves as a
follower

QPLst = a0 + aipPLst + a2 I:)NBst + aSSPLst + a'4SNBst + Ulst
QNBst = b0 + QPNBst+ bZPPLst + QSNBst-l- QS’Lst + UZSt

+
F)PLst ( azzaibz} NBst E(ao bZVVNBst PLst+a4S\IBst+ %S%st) +U33t

I::‘NBst ( azz-;sz PLst %(tb b.LWNBst PLst+ QS\IBSt+b4SDLSﬁ)+U4St
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ab; —2aab +aab,
WPLSt = (_Lbz}A/NBSt + i a2a3b2 — a1b2b4 SPLS’[

4a, 4a,(ab, - ab,)
a,b’ +aab, -2aba, 2a,ab, —a bl —aa,b,
e
a,b, ~a,a0, ~2ap,
el 232 | R
a;b; —2abb, —a,a,b b, —agab —2ab
|l bl 20| el |

2.3: Retailer behaves as a leader and manufactuw&NB behaves as a follower
QPLst = a0 + a:LPPLst + a2 I:)NBst + aSSPLst + a4SNBst + Ulst
QNBst: b0 + lq.l:)NBst-l- bZPPLst+ b;»SNBst-l- QS:‘LSI-'-UZSI
1
WPLSt = a (aicPLst —a ~ aipPLst - aszBst - %SPLst - a4SNBst) * Usg

1

WNBst = E (blCNBst - bo - blPNBst - bz PPLSt - QS\IBst - QSPLst) T Uy
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Case 3: Retailer owns the production facility

3.1: Bertrand Competition

QPLst = aO + a:LPPLst + a2 I:)NBst + aSSPLst + a4SNBst + Ulst
QNBst = b0 + QPNBst+ bZPPLst + QSNBst-l- QS’Lst + UZSt

_(_(az"'bz)

1
¥ 26\1 ]PNBst _E (ao - bZWNBst - aICPLst + a4S\IBst + a3SPLst) *Usg

PLst —

Pugst= (_ (azz-;bZ)]PPLst _i (bo - bleBst —a,Cp gt QS\JBst + b4SPLst) ze

1
WNBst = E (blCNBst - bo - blPNBst PLSt QSNBst blSPLst) tUsy

3.2: Retailer's brand (PL) behaves as a leader andnufacturer’s brand as a
follower

QPLst = aO + a:LPPLst + a2 I:)NBst + aSSPLst + a4SNBst + Ulst
QNBst = bO + lQ.I:)NBst-’- bZPPLst + QSNBst-'- l:ASDLst + UZst

p, =|-2L*t300, )y (0820, 0 M s,
,_ah o, o _apep
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, 2o, "y Ty T

1
WNBst = E (blCNBst - bo - blPNBst PLSt QSNBst blSPLst) tUsy
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3.3: NB manufacturer behaves as a leader and retdd brand as a follower

QPLst = a0 + aipPLst + a2 I:)NBst + aSSPLst + a'4SNBst + Ulst
QNBst = b;) + k:lPNBst-'- bZPPLst + tgSNBst-'- tQSDLst + U2st

e[

1
26\1 ]PNBst _E (ao - bZWNBst - aICPLst + a4S\IBst + a3SPLst) *Usg

Puest = (_ (aQZ-;bZ)jPPLst _i (bo - leNBst —a,Cpgt QS\IBst + b4SPLst) F Uyt

a,ab, —a’b, +2abb,

1 a,+b - b, —abb
Wiest = ECNBst - %CPLQ - ai)tl) z ba2_2 4b SPLSt
) (ab, - a,b,)
2a,bb, - a§b3 + a,ba, aya,b; - azzbo +2abyb,
_| = azbzbs - bla4b2 _| = aoblbz B azbobz
Siest *+ Uy
4b1(a1b1 - azbz) 4b1(a1b1 - azbz)
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APPENDIX C: RESULTS FOR VARIOUS COMPETITIVE GAMES F OR
HEALTHY AND REGULAR BACON

Table C-1: Results of a Competitive Game for Healthand Regular Bacon
When the NB Manufacturer Produces NB and Retailer @vns the Production
Facility of PL (NB Manufacturer Behaves as a Leader

Variable Healthy Baco Regular Baco

NB Manufacturer Behaves | NB Manufacturer Behaves

a Leader a Leader

QNB @ QPLb QNB @ QPLb
Intercep 77.00¢ 192.36: 11.90¢ 24.84.

(5.364)** (9.743) ** (0.105)** (0.147) **
Price NE -12.92: -31.61¢ -1.697 -3.74:

(0.652) ** (1.203) ** (0.007) ** (0.039) **
Price Pl 3.69¢ 4.70¢ -0.54( 2.44:

(0.455) ** (0.281) ** (0.069) ** (0.029) **
Sales Promotio | -20.91: -45.79¢ -1.67¢ -7.21¢
Dummy (NB) (1.592) ** (4.033) ** (0.026) ** (0.095) **
Sales Promotio | -0.251 -1.26¢ -0.26¢ 0.257
Dummy (PL) (0.443) (0.933) (0.021) ** (0.047) **

** represent statistical significance at 1% leééteroskedasticity consistent standard errors are
in parenthesedQug = Quantity of NBPQp, = Quantity of PL.

Table C-2: Results of a Competitive Game for Healthand Regular Bacon
When the NB Manufacturer Produces NB and Retailer @vns the Production
Facility of PL (Bertrand Behavior)

Variable Healthy Baco Regular Baco

Bertrand Behavio Bertrand Behavic

QNB @ QPLb QNB @ QPLb
Intercep 96.96¢ 124.00¢ -6.322 9.97¢

(0.865) ** (1.125) ** (0.018) ** (0.028) **
Price NE -5.281 -14.64( -1.027 -0.42:

(0.023) ** (0.103) ** (0.000) ** (0.000) **
Price Pl -9.37: -1.53¢ 5.04¢ -0.30:

(0.143) ** (0.018) ** (0.000) ** (0.000) **
Sales Promotio | -13.13¢ -40.62° -2.05: 3.25¢
Dummy (NB) (0.224) ** (0.763) ** (0.023) ** (0.036) **
Sales Promotio | -1.82: 2.27¢ 1.47¢ -2.33¢
Dummy (PL) (0.148) ** (0.278) ** (0.030) ** (0.048) **

** represent statistical significance at 1% leééteroskedasticity consistent standard errors are
in parenthesedQug = Quantity of NBPQp, = Quantity of PL.
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Table C-3: Results of Various Competitive Games foHealthy and Regular
Bacon When the NB Manufacturer Produces NB & Retagr Owns PL
Production Facility for Regular Bacon and RetailerOutsources PL Healthy

Bacon

Retailer Outsources PL| Retailer Owns PL

Product Production Facility
Variable Healthy Baco Regular Baco

Bertrand Behavio Retailer behave as a lea

QNBa QPLb QNBa QPLb
Intercep 10.70¢ 6.85¢ 92.07" 122.39.

(0.029) ** (0.100) ** (1.033) ** (1.289) **
Price NE -1.24¢ -2.30¢ -11.36¢ -17.197

(0.002) ** (0.015) ** (0.141) ** (0.244) **
Price Pl 0.13¢ 1.03¢ 3.87( -2.68¢

(0.004) ** (0.001) ** (0.090) ** (0.073) **
Sales Promotio -2.08¢ -3.72¢ -18.60: -18.04(
Dummy (NB) (0.013) ** (0.028) ** (0.255)** (0.305) **
Sales Promotio 0.19¢ 1.34: -0.15¢ -2.16¢
Dummy (PL) (0.014) ** (0.023) ** (0.149) (0.166) **
Wald Test for al
promotional
dummies

37471.5%* 8434.2**

** represent statistical significance at 1% le\déteroskedasticity consistent standard errors are
in parenthesedQug = Quantity of NBPQp, = Quantity of PL.

Table C-4: Results of Various Competitive Games foHealthy and Regular

Bacon When the NB Manufacturer Produces both NB andPL Products — NB

Manufacturer Behaves as a Leader for Healthy Bacoand Retailer Behaves
as a Leader for Regular Bacon

Variable Healthy Baco Regular Baco

NB Manufacturer behaves | Retailer Behave as a Lea

a Leader

QNB @ QPLb QNB @ QPLb
Intercep 66.54¢ -28.70¢ 2.341 41.57:

(0.154) ** (0.091) ** (0.027) ** (0.881) **
Price NE -0.29¢ 8.44¢ -0.64: -0.34¢

(0.001) ** (0.021) ** (0.020) ** (0.014) **
Price Pl -8.94¢ -1.70¢ 1.29¢ -10.16°

(0.020) ** (0.002) ** (0.050) ** (0.259) **
Sales Promotio | -7.52¢ 3.40¢ -1.147 1.05¢
Dummy (NB) (0.070) ** (0.033) ** (0.038) ** (0.079) **
Sales Promotio | -2.33¢ -1.90¢ 0.041 -0.891
Dummy (PL) (0.069) ** (0.030) ** (0.016) ** (0.119) **

** represent statistical significance at 1% le\déteroskedasticity consistent standard errors are
in parenthese€Qys = Quantity of NB”Qp, = Quantity of PL.
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Table C-5: Results of a Competitive Game for Healthand Regular Bacon
When the NB Manufacturer Produces both NB and PL Poducts (Bertrand

Behavior)

Variable Healthy Baco Regular Baco

Bertrand Behavic Bertrand Behavic

Qs QPLb Qus”’ QPLb
Intercep 14.79¢ 18.00¢ 72.32: 263.73!

(0.013) ** (0.019) ** (1.459) ** (7.004) **
Price NE -1.04¢ -1.411 -0.91: -43.92:

(0.001) ** (0.002) ** (0.010) ** (1.128) **
Price Pl -0.43: -1.03¢ -4.12¢ 1.43¢

(0.001) ** (0.001) ** (0.034) ** (0.002) **
Sales Promotio | -1.54: -1.631 -1.54¢ -43.85!
Dummy (NB) (0.015) ** (0.018) ** (0.117) ** (1.017) **
Sales Promotio | -0.51¢ -0.75¢ -1.34¢ -0.22¢
Dummy (PL) (0.016) ** (0.019) ** (0.145) ** (0.447)

** represent statistical significance at 1% le\déteroskedasticity consistent standard errors are
in parenthese€Qys = Quantity of NB”Qp, = Quantity of PL

Table C-6: Results of a Competitive Game for Healthand Regular Bacon

When the NB Manufacturer Produces Both NB and PL Poducts — Retailer

Behaves as a Leader for Healthy Bacon and NB Manutturer Behaves as a
Leader for Regular Bacon

Variable Healthy Baco Regular Baco
Retailer behave as a lea Manufacturer of NB behave
a leader
QNBa QPLb QNBa QPLb
Intercep 42.41¢ 0.51( 43.05¢ -26.21¢
(0.530) ** (0.007) ** (0.105) ** (0.054) **
Price NE -4.684 -0.056 -0.405 7.133
(0.060) ** (0.001) ** (0.001) ** (0.016) **
Price Pl -0.021 -0.015 -7.525 -2.191
(0.000) ** (0.000) ** (0.017) ** (0.004) **
Sales Promotio | -6.59¢ -0.06¢ -2.72¢ 1.73¢
Dummy (NB) (0.095) ** (0.001) ** (0.031) ** (0.020) **
Sales Promotio | 0.201 -0.01c 0.327 -0.907
Dummy (PL) (0.015) ** (0.000) ** (0.040) ** (0.022) **
Wald Test for al
promotional
dummies 37425.7* 12636.3**

** represent statistical significance at 1% leééteroskedasticity consistent standard errors are
in parenthese€Qys = Quantity of NB”Qp, = Quantity of PL
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Table C-7: Results of a Competitive Game for Healthand Regular Bacon
When the NB Manufacturer Produces NB and the Retadr Outsources PL
Products (NB Manufacturer Behaves as a Leader)

Variable Healthy Baco Regular Baco

NB Manufacturer behaves | NB Manufacturer behaves a:

a Leader Leader

Qns ° QPLb Qns ° QPLb
Intercep 3.82: -1.15: 7.69¢ -455.30!

(0.025) ** (0.027) ** (0.106) ** (6.521) **
Price NE -0.76¢ 0.871 -0.15:¢ 73.24:

(0.000) ** (0.002) ** (0.001) ** (1.029) **
Price Pl 1.231 -1.08¢ -3.53:¢ -1.32¢

(0.003) ** (0.002) ** (0.062) ** (0.001) **
Sales Promotio | -0.43¢ 0.13¢ -0.22¢ 57.05!
Dummy (NB) (0.008) ** (0.005) ** (0.006) ** (0.606) **
Sales Promotio | 0.35¢ -0.28¢ 0.08¢ 9.47¢
Dummy (PL) (0.008) ** (0.004) ** (0.010) ** (0.645) **

** represent statistical significance at 1% leééteroskedasticity consistent standard errors are
in parenthese€Qys = Quantity of NB”Qp, = Quantity of PL

Table C-8: Results of a Competitive Game for Healthand Regular Bacon
When the NB Manufacturer Produces NB and the Retadr Outsources PL
Products (Retailer Behaves as a Leader)

Variable Healthy Baco Regular Baco
Retailer Behaves as a Lea | RetailerBehaves as a Leat
QNB @ QPLb QNB @ QPLb
Intercep 12.96¢ 12.29: -10.48¢ -5.31¢
(1.523) ** (1.438) ** (0.164) ** (0.101) **
Price NE -1.61: -2.43¢ 2.11: 5.16¢
(0.190) ** (0.286) ** (0.031) ** (0.075) **
Price Pl 0.35¢ 0.50¢ -2.84¢ -6.94:
(0.043) ** (0.060) ** (0.042) ** (0.101) **
Sales Promotio | -2.657 -3.47¢ 3.557 7.49¢
Dummy (NB) (0.307) ** (0.400) ** (0.055) ** (0.117) **
Sales Promotio | 0.39: 1.11¢ -0.94¢ -3.12(
Dummy (PL) (0.050) ** (0.132) ** (0.028) ** (0.074) **

** represent statistical significance at 1% le\déteroskedasticity consistent standard errors are
in parenthese€Qys = Quantity of NB”Qp, = Quantity of PL

162



APPENDIX D: RESULTS OBTAINED FOR NB AND PL COMPETIT IVE
INTERACTIONS IN DIFFERENT SOCIO-ECONOMIC
NEIGHBORHOODS

Table D-1: Results of Bread for Stores Located in dw Income

Neighborhoods
PLRS NBRS | PLHS NBHS | PPLR PNBR PPLH PNBH
concant] 0236 | -0017 | 0918 0336 | 0.010 0.0004 | -0.006 | 0.000
©0331)* | (0.128) | (0218)* | (0.015)* | (0.008) | (0.014)* | (0.007) *
opLR | 22212 | 3.124 14774 | o 0.517 0.936 -0.505
(1.836) ** | (1.032)* | (1.159) = (0.034) ** | (0.018)* | (0.029) **
40252 | 11157 | -19.667 1.785 1664 | 0.969
PNBR 1 2 442) = | (1.329) = | (2.385) = | 9428 | (0.113) (0.117)* | (0.017) *
22674 | -2.988 | -15.485 1.063 0531 0522
PPLH | o201y = | (1.173)= | (1.364) = | 4200 | (0.022) = | (0.042) ** (0.034) **
ongr | 40900 [11374 [20195 | .. [-1882 | 1027 1.763
(2.817)* | (1.525)* | (2.605) ** (0.111) ** | (0.019) ** | (0.109) **
20020 | 0.006
PLRS (0.002) * | (0.001) **
20010 | 0.003
PLHS (0.001) * | (0.001) **
ol 0023 | 0022 0.039 -0.026
(0.004) ** | (0.001) ** | (0.003)* | (0.001) **
Expend | 0095 0.002 0076 | o091 | 0-003 0002 |-0003 | 0002
0.021)* | (0.008) | (0.011)* (0.001) ** | (0.001) ** | (0.001) * | (0.000) **
0.251 0040 | -0.161 0.011 0006 | -0010 | 0005
DPIPLR | 6 030) = | (0.013)* | 0.017)* | %090 | 0.001)* | (0.001) * | (0.001) * | (0.001) **
DPINB | -0.571 | -0.069 | 0.609 o0al | 0023 | 0009 0.020 -0.009
R ©0.434)= | 0.162) | (0.226)* | © 0.019) | (0.011) | (0.017) | (0.010)
prpLy | 0120 | 0.023 0.084 o013 | 0005 | 0003 0.005 -0.003
©0.027) | (0.010)* | (0.016)* (0.001) ** | (0.001) ** | (0.001)* | (0.001) **
DPINB | 0.482 0.179 0697 | o oze | 0015 0006 | -0014 | 0.006
H ©0.443) | (0.166) | (0.233)* | (0.019) | (0.011) | (0017) | (0.010)
2005 | 0.049 0041 | 0034 0041 | 0:003 0002 | -0003 | 0002
(0.024)* | (0.009)* | (0.013) ** (0.001) ** | (0.001) ** | (0.001)* | (0.001)**
2005 | 0.050 0075 | 0.084 0060 | 0:004 0002 | -0004 | 0002
0.048) | (0.019)* | (0.028) ** (0.002)* | (0.001)* | (0.002)* | (0.001)*
2007 | 0.016 0078 | 0.102 o040 | 0.003 0002 | -0003 | 0002
0.068) | (0.026)* | (0.037) ** (0.003) | (0.002) | (0.003) | (0.002)
Ccal | 0074 0036 | 0.029 o067 | 0.002 0001 [-0.001 | 0001
(0.021) * | (0.008)* | (0.011)* | (0.001) ** | (0.001) ** | (0.001) | (0.000)*
SEqm | 0.020 0.056 0078 | goo1 | 0001 | 0.001 0.002 -0.001
©0.027) | 0.010)* | (0.014) = | © ©.001) | (0.001)* |(0.001) | (0.001)*
owin | 0228 0019 [-018L | o -] 0,007 0004 | -0.006 | 0004
(0.019) * | (0.007)* | (0.010)* | ©: (0.001) ** | (0.001) ** | (0.001) * | (0.000) **
o | 13186 | 1805 | 8807 |, .. | 059 |0308 | 055/ | -0301
(1.093* | (0.614* | (0.692 * (0.003* | (0.020* | (0.011* | (0.017 *
oy | 13591 | 1915 | -9112 | _ | 064l 0322  [-0604 | 0317
(1311) = | (0.702)* | (0.826)* | (0.013) ** | (0.025)** | (0.003) * | (0.020) **

** and * represent statistical significance at 186 d.0% respectively. Standard errors are given in

the parentheses. PNBR = price NB regular, PPLReefL regular, PPLH = price PL healthy,
PNBH = price NB healthy, HHI= Herfindahl index, Eequd = Expenditure, PdiffR = Price
difference between NB and PL regular, PdiffH = Priifference between NB and PL healthy,
DPrNBR = Dummy for NB regular promotion, DPrPLR @mmmy for PL regular promotion,
DPrPLH = Dummy for PL healthy promotion, DPrNBH =idmy for NB healthy promotion,
D2005 = Dummy for 2005, D2006 = Dummy for 2006, D2G Dummy for 2007, Dcal =
Dummy for Calgary, DEdm = Dummy for Edmonton, DWADummy for Winnipeg, NBRS =

NB regular share, PLRS = PL regular share, PLH& hdalthy share, NBHS = NB healthy share.
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Table D-2: Results of Bread for Stores Located in lgh Income

Neighborhoods
PLRS | NBRS | PLHS | NBHS | PPLR | PNBR | PPLH | PNBH
cometant | 1207 | 0200|1107 | ... |-0016 |-0015 |0019 | 0.014
(0.206) | (0.081y | (0.202) | " (0.024) | (0.007)* | (0.019) | (0.006)
8610 | -1928 | 12.029 0107 | 0910 | 0076
PPLR (0.773) | (0.419y~ | (0.763) | 1492 (0.048)* | (0.042) | (0.042)
0549 | 3545 | -4.953 0470 1460 | 0.905
PNBR @717) | @572 | 4030 | 2% | (0.442) (0.355) | (0.011)*
8692 | 1307 | -11.898 1011 | 0,030 -0.006
PPLH 0918) | (0.485y~ | 0.890y+ | 898 | (0.086)+ | (0.051) (0.044)
0361 | 4646 | 4246 0462 | 1103 | 1.560
PNBH 154) | @7esy* | (a480) | 8532 | (0491) | (0.014) | (0.385)
0029 | 0.002
PLRS (0.008) | (0.001)*
0038 | 0.001
PLHS (0.002)* | (0.000)**
" 0023 | 0041 | 0019|0031
(0.020) | (0.005)* | (0.007) | (0.004)
Coong | 0092 0002 | 0063 | oo (0002 | 0002 |-0002 | -0.001
p (0.006)* | (0.003) | 0007y | O (0.001)* | (0.000y* | (0.002)* | (0.000)
0091 | 0009 |-0.128 0009 | -0.00L |-0011 |o0.001
DPIPLR | 0013+ | (0.006) | 0013y | %028 | (0.001)* | (0.001)* | (0.001) | (0.001)*
0195 | -0.048 | 0241 0025 | -0012 |0013 |0010
DPINBR | 0140 | (0.063) | 0153) | %99 | 0o017) | (0.010) | (0.017) | (0.009)
0018 | 0001 | 0038 0000 | 0002 |0003 |-0.002
DPIPLH | 0011) | 0.005) | 0012 | 2922 | (0.001) | (0.001) | (0.001) | (0.001)*
0201 | 0237 | -0.462 0032 0021 |-0013 |-0018
DPINBH | 0160) | 0.071)* | 0.175)= | 9%0%° | (0.019)* | (0.010)* | (0.018) | (0.009)*
L2005 | 0011 [ -0011 [0033 | . "[0002 |0000 |0000 | 0.000
(0.008) | (0.004y= | (0.008) | O (0.001)* | (0.001) | (0.001) | (0.000)
o005 | 0037 | -0043 |0101 | oo |-0001 | 0000 | 0003 | 0000
(0.018)* | (0.008)* | (0.020) 0.002) | (0.001) |(0.002) | (0.001)
0083 | -0037 |0123 0002 | 0000 | 0005 | 0.000
D2007 0.025)* | (0.011y* | (0.027y* | 999 | 0003) | (0.002) | (0.003) | (0.002)
el 0140 |-0033 | 0082 | oo | 0006 | 0004 |-0.001 | -0.004
(0.011)* | (0.008)* | 0.012) | O (0.001)* | (0.001)* | (0.001) | (0.001)*
S 0027 0020 0022 | oooc |0000 | 0000 | 0000 | 0.000
(0.006) | (0.003)* | ©.007) | © 0.001) | (0.000) | (0.001) | (0.000)
S 0131 0017 | -0078 | oooc | 0004 | 0001 |-0.003 | -0001
(0.006) | (0.003y | (0.006)* | O (0.001)* | (0.000y* | (0.00)* | (0.000)*
— 4967 | -1197 | 7104 | o | 0590 | -0056 | 0542 | 0.039
0462+ | (0.250* | 0.456% | O (0.004* | (0.028* | (0.024% | (0.025
py— 4960 | 0.750 | 6892 | oo | 0595 | 0013 | -0591 | 0.001
(0553) | (0.201y~ | (0.536)+ | - (0.035)* | (0.030) | (0.004)* | (0.026)

** and * represent statistical significance at 186 d.0% level respectively. Standard errors are
given in the parentheses. PNBR = price NB reg#&1.R = price PL regular, PPLH = price PL
healthy, PNBH = price NB healthy, HHI= Herfindahtiex, Expend = Expenditure, PdiffR =
Price difference between NB and PL regular, Pdi#fRrice difference between NB and PL
healthy, DPrNBR = Dummy for NB regular promotiorRfPLR = Dummy for PL regular
promotion, DPrPLH = Dummy for PL healthy promoti@RrNBH = Dummy for NB healthy
promotion, D2005 = Dummy for 2005, D2006 = Dummy 2606, D2007 = Dummy for 2007,
Dcal = Dummy for Calgary, DEdm = Dummy for Edmont@Win = Dummy for Winnipeg,
NBRS = NB regular share, PLRS = PL regular shaté{3*= PL healthy share, NBHS = NB
healthy share.
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Table D-3: Results of Salad Dressing for Stores Lated in Low Income

Neighborhoods
PLRS | NBRS | PLHS NBHS | PPLR PNBR | PPLH | PNBH
cometant | 1828 | 0.080 | -0.433 oars | 0152 0271|0034 | 0172
(0.267)* | (0.256) | (0.212)* : (0.047)* | (0.035)* | (0.050) | (0.078)*
2051 | 3953 | -3827 0371 | 1077 | 0635
PPLR (1.416) | (1.230)* | (L.10gy= | 1925 (0.206)* | (0.203)* | (0.418)
7000 | -2967 | -2121 0.712 0168 | 1.030
PNBR | (0.899y= | (1.103)~ | (0.908) | +9%2 | (0.157)= (0.189) | (0.310)**
4268 | -0090 | 4335 0.348 0.498 -1.050
PPLH | 1246y | (1180) | (0.623y= | 09%% | (0.144y= | (0.193)* (0.284)
2464 | -0801 | 2517 0237 0398 | -0345
PNBH 1 5790y | (0.680) | (0.370)* | %7*° | (0.096)* | (0.105)* | (0.105)
-0.057 0123
PLRS (0.014)* | (0.016)*
0156 | 0.357
PLHS 0.023) | (0.050)
" 0.022 0040 0019 | 0.105
(0.048) | (0.032) | (0.040) | (0.073)
Coomg | 0021 [0.000 | -0.082 ooaa | 0001 0.00L | 0004 | 0008
P (0.014) | (0.008) | (0.010p* | & (0.002) | (0.002) | (0.003) | (0.005)*
0527 | 0013 | -0.447 -0.001 0068 | 0.087 | 0136
DPPLR | (0.003y= | (0.090) | (0051~ | 099 | 0o14) | 0014y | (0.007) | (0.021)
0151 [ 0.067 | 0.047 -0.018 0023 |-0002 | -0024
DPINBR | 028y | (0.028) | 0.022)+ | %038 | (0ooay= | (0.003)* | (0.008)* | (0.007y
0465 [-0093 | 0511 0.007 0061 | -0099 | -0.155
DPIPLH | 5097y | (0.000) | 0051y | 9946 | 0013) | (0.015)* | (0.008) | (0.021)*
0065 10038 |-0.168 0.016 0015 0019 [ 0.070
DPINBH | 5058 | (0.048 | (0029= | %09 | 0006 | (0.008* | (0.008* | (0.006%
0.000 | -0020 | 0.037 -0.001 0.00L | -0005 | -0014
D2005 | go15) | (0.010¢ | @o1ny* | 07 | (0oo2) | (0.002) | (0.003) | (0.004)*
0023|0022 | 0012 0004 | 0004 |-0.001 | -0.006
D2006 | go15) | (00100 | 0012) | 092 | 0oon* | (0.002) | (0.003) | (0.005)
0043|0018 | -0011 -0.002 0005 | 0002 | 0005
D2007 | go19* | (0011 | 0014 | 99%® | ooz | (0.003* | (0.003 | (0.006
Ccal 0056 10038 0012 0007 | 0003 0.007 | -0.002 | -0.003
(0.024)* | (0.015)* | (0.018) : (0.002) | (0.004y* | (0.004) | (0.007)
Ceam | 0047 0052 | -008 | o | -0.006 0.006 [ 0.007 | 0.009
(0.019% | (0.011* | (0.014= | & (0.001* | (0.003* | (0.003* | (0.005*
Swm | 009 [ -0.026 | 0.060 o056 | 0010 0013 [-0007 | -0.027
(0.022)* | (0.018) | (0.015)* | & (0.002)* | (0.003)* | (0.003)* | (0.005)*
g | 3506 1328 | 1.001 Log, | 0367 0505 | -0082 | -0532
(0.462* | (0.564* | (0.464% |1 (0.079* | (0.005* | (0097 | (0.157*
gy | 0969 [ 0.337 | -0.048 o358 | 0100 0156 | 0126 | 0.385
(0.316)* | (0.270) | (0.247y=* | © (0.037)* | (0.041) | (0.041) | (0.005)*

** and * represent statistical significance at 186 d.0% level respectively. Standard errors are
given in the parentheses. PNBR = price NB reg#&1,.R = price PL regular, PPLH = price PL
healthy, PNBH = price NB healthy, HHI= Herfindahbiex, Expend = Expenditure, PdiffR =
Price difference between NB and PL regular, Pd#fHrice difference between NB and PL
healthy, DPrNBR = Dummy for NB regular promotiorRPLR = Dummy for PL regular
promotion, DPrPLH = Dummy for PL healthy promoti@RrNBH = Dummy for NB healthy
promotion, D2005 = Dummy for 2005, D2006 = Dummy 2606, D2007 = Dummy for 2007,
Dcal = Dummy for Calgary, DEdm = Dummy for Edmont@Win = Dummy for Winnipeg,
NBRS = NB regular share, PLRS = PL regular shat&l3= PL healthy share, NBHS = NB
healthy share.
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Table D-4: Results of Salad Dressing for Stores Lated in High Income

Neighborhoods
PLRS | NBRS | PLHS | NBHS | PPLR | PNBR | PPLH | PNBH
cometant | 1207 | 0622 | 0427 | oo | 00I7 | -013 | 0010 | 0081
(0.206) | (0.218)* | (0.169)+ | © (0.034) | (0.047)* | (0.032) | (0.041)"
7440 | -3.854 | -0.778 1965 | 1276 | -0.679
PPLR | (1 970y« | (1.852)* | (1.427) | 12072 (0.301)* | (0.130)* | (0.296)*
5180 | -1467 | -0.629 0313 0488 | 0.463
PNBR | (0618~ | (0.760)* | (0.607) | 084 | (0.070)= (0.074) | (0.131)*
9446 | 5212 | -2416 0599 | -1.748 0.989
PPLH 1 (1 802y | (1.746) | (1384 | 12241 | (0.116)~ | (0.280) (0.278)*
8928 | -0227 | 4800 0060 | 1041 | 0326
PNBH 1 1010) | (1.185) | (0.646)+ | 4% | (0.141) | (0.241) | (0.141)*
0002 | 0.104
PLRS (0006 | (0.021%
0054 | 0135
PLHS (0.011)* | (0.020)
o 0166 | -0190 |-0233 | 0148
(0.045)* | (0.074)y* | (0.044y+ | (0.049)
Soong | 0011 | 0028 | 0003 |, |-0006 | 0008 | 0008 | -0.005
p 0011 | (0.010* | (0.008 : (0.002* | (0.003* | (0.009* | (0.002*
0011 [-0322 | -0.103 0033|0034 | 0035 | -0.003
DPIPLR | 5108) | 0090y | (0.074) | %*%® | (0.ooey= | (0.018)* | (0.007)* | (0.017)
0212 0025 | 0.056 0005 [0032 |0012 |-0.018
DPINBR | g0pow | (0.027 | (0.029% | ®13° | 0oo3* | (0.004* | (0.009* | (0.003**
0018 [0280 | 0197 0043 | -0045 | -0.042 | -0.006
DPPLH | 0117) | (0.008)* | (0.079)= | 4% | (0.007) | (0.020)* | (0.009y* | (0.018)
0546 0024 | -0.305 0000 | -0069 |-0.026 | 0066
DPINBH | 5 066+ | 0.076 | (0.044= | 926% | 0009 | (0.014* | (0.009% | (0.003*
2005|0019 [ 0081 | -000L | oo |-0003 |0002 0004 | -0002
0.014) | (0.012)* | (0.010) | © (0.001)* | (0.002) | (0.001y* | (0.002)
2005 | 0083 | 0008 | 0004 | . |-0005 |0015 | 0007 | -0.006
©0.016)* | (0.015 | 0.012) |© (0.001)* | (0.002)* | (0.001y* | (0.003)*
2007 | 0028 | 0014 | -0063 | oo |-0004 |-000L | 0.000 | 0010
0.018) | (0.017) | (0.012)= | © (0.002)* | (0.003) | (0.002) | (0.003)
cal 0186 | -0017 |-0078 | o |-0002 |-0020 |-0005 |0.0L/
(0.032)* | (0.030) | (0.020+ | 0 (0.004) | (0.007)* | (0.004) | (0.004)
CEqm | 0070 [ 0000 | -0057 | o - |-0004 |-0005 | 0000 | 0009
0.018)* | (0.017) | (.01~ | *© (0.002)* | (0.004) | (0.002) | (0.002)
Cwin | 0078 | 0055 0030 |, - |-0005 |0015 | 0008 | -0.009
(0.013) | (0.013)* | (0.010y~ | © (0.001)* | (0.002)* | (0.001) | (0.002)
g | 2681 | 0461 | 0.399 LopL | 0161 | 0516 | 0255 | -0249
0321+ | (0398 | (0.314 : (0.040% | (0.006" | (0.039* | (0.066*
g | 3499 | 0143 | 1797 | o | 0012 |-0419 | -0137 | 0386
(0.389)" | (0.454) | (0.249y+ | T (0.054) | (0.091)* | (0.053)* | (0.003)

** and * represent statistical significance at 186 d.0% level respectively. Standard errors are
given in the parentheses. PNBR = price NB reg#&1,.R = price PL regular, PPLH = price PL
healthy, PNBH = price NB healthy, HHI= Herfindahbiex, Expend = Expenditure, PdiffR =
Price difference between NB and PL regular, Pdi#fRrice difference between NB and PL
healthy, DPrNBR = Dummy for NB regular promotiorRIPLR = Dummy for PL regular
promotion, DPrPLH = Dummy for PL healthy promoti@RrNBH = Dummy for NB healthy
promotion, D2005 = Dummy for 2005, D2006 = Dummy 2606, D2007 = Dummy for 2007,
Dcal = Dummy for Calgary, DEdm = Dummy for Edmont@Win = Dummy for Winnipeg,
NBRS = NB regular share, PLRS = PL regular shate{3*= PL healthy share, NBHS = NB
healthy share.
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