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Production Arrangements and Strategic Brand Level @mpetition

in a Vertically Linked Market

ABSTRACT

This paper develops and tests different theoretiwadlels of competition in a vertically linked
market assuming different production arrangemeotsrétailer private label brands (PL). We
then empirical estimate retailer manufacturer cditipe behavior based on best-fit games and

determine the impact of PL production arrangementpricing strategies for PLs and NBs.

Retailers are using different production arrangesém produce PL products. In fact, a retailer
may own a production facility, a national brand niacturer (NB) produces the PL product
exclusively for the retailer or the retailer outsmes PL production to a non-NB manufacturer.
These possible, different production arrangemeats ltave significant implications for the
competitive interactions and market outcomes betwetailers and NB manufacturers. Existing
economic literature has identified a significangie of variation in the type of competitive
interactions across grocery product categories. é¥ew the majority empirical studies in 10
have typically imposed assumptions about the natfixertical production arrangement without
formally and explicitly investigating the nature BE-NB competitive interaction under different

production arrangements.

The analysis builds on the Non-Nested Model Congpari(NNMC) approach and employs
weekly store-level retail scanner data, for a ma&jorth American retail chain. The findings
from different theoretical models and their emgiliapplication reveal that no consistent pattern
of competitive interactions exists between PLs Bd across different food product categories.
Competitive patterns and outcomes vary dependingthen nature of the PL production
arrangement. Our study contributes to the 10 liteeaby being the first to consistently derive

and estimate the impact of PL production arrangemerrand-level competition.

Keywords: Competition, Bertrand Nash, Stackelberg leadetodar, Non-Nested Model
Comparison, Canadian retail level, Private labegtidhal brand, Production
arrangements



INTRODUCTION

For the last several decades, manufacturers hame the main producers of branded
consumer packaged products. This leadership poditas eroded over time as major grocery
retail chains have introduced their own brandeddpco lines - private label (PL) brands (Wu
and Wang 2005; Kumar and Steenkamp 2007). PL ptechayve shown significant increase in
market across retail market, and in 1998 they vaeneng the top three brands in 70 percent of
all retail product categories (Wu and Wang 2005)Céanada, PL retail sales were $ 11.4 billion,
roughly 25% market share in 2010 (Nielsen 2010k Tdpid growth of retail brands (PLs) has
created new and stiff competition for many estdlgitsNB manufacturers, as retailers have been
found to use PLs as strategic bargaining weaponsgtiations with NB producers (Gomez and
Benito 2008). Moreover, Berges and Bouamra-Mechém#2011) among others show that the
introduction of a PL product affects both the honital and vertical competitive relationship
between PLS and NBs.

Retailers are using three different production rageaments for PL products (Berges-
Sennou 2006). Some own the production facilityamgnore control on the production; in this
regard, Doug Rauch, president of Trader Joe’s (wbaries about 80 percent PL products), said
“we could put our destiny in our own hands” (Kunaad Steenkamp 2007). In 2011, one major
retail chain in Canada owned about 14 percent ta#l tgales production facilities (Safeway
2011). Retailers also outsource PL products frooallmarkets. Kumar and Steenkamp (2007)
stated that thousands of firms focus exclusivelgrimuce PL products. Also, NB manufacturers
produce PL products for retailers. For instanceerCat al. (2010) reported that more than 50
percent of PL products are being supplied by thenNdhufacturers. These different production
arrangements (retailer owns the production facifity PL products, retailer outsources PL
products, NB manufacturer produces PL productserabncerns for retailers, NB manufacturers
and policy makers regarding competitive behavior.

In a vertically linked market, the strategic conijp@h between PLs and NBs is mutually
dependent and the choice of marketing instrumesitafiected by the rival’s competitive
behavior under different production arrangementse Production arrangement assumptions of
PL brand are critically important to the retaile@®ad manufacturer's optimal competitive

strategy. Therefore, to understand the effect efrtfarketing mix on the profit of the producer
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(retailer/NB manufacturer), we need to understdredcompetitive interaction between a retailer
and NB manufacturer under different production rageanents.

To assess the effectiveness of different marketisgguments (price and promotion), it is
important to know the underlying production arramgats and competitive interactions between
NB and PL. Previous economic studies empiricallglyred competition between NB and PL.
These studies have typically made assumptions almilgrlying production arrangements and
competitive interaction between PL and NB, butdality the competitive interaction may differ
for different product categories and under altemealPL production arrangements. So the wrong
assumptions regarding PL and NB competitive intesacmay result in false conclusions. It is
important to determine the type of competitive iatdéion between PL and NB under different
PL production arrangements instead of assumingtecplar type of competitive interaction.

Based on the literature review conducted in thigestt area, there is no study that tested
the nature of competitive interactions under ddférproduction arrangements. Thus, the main
objective of this study is to see the type of cotitipan between PL and NB in a vertically linked
market when there are different PL production agesnents. We extend the theoretical model of
competition, assuming different production arrangets of PL products. Furthermore, we
estimate the model empirically by using Canadiaailrelata and identifying the competitive
interaction between PL and NB that actually existthe market. The empirical analysis helps us
to identify how NB and PL prices influence the dachdor these products in the Canadian
context. In this regard, we use retail scanner datahe period 2004 to 2007. The dataset
contains retail sales information (price, applieatliscount, sales quantity, retail margin) for 200
Universal Product Code (UPC) product categorieslabla at a major North American retail
chain with stores in Canada.

The fast growth of PLs plays an important role iothbintra- and inter-store retail
competitions. As PL products are often less expenghan their NB substitutes, they often
produce higher retail margins, making PL productsnaportant source of retailer revenue and
profit (Hoch and Banerji 1993). There is sufficiaidence that availability/introduction of PL
reduces or avoids double marginalization problemclwihas positive impact on the social
welfare (Berges-Sennou et al. 2004). Mills (199%)uas that a retailer gains from PL marketing

at the expense of decrease in sales of NB andethder’'s gain exceeds the NB loss. Retailers



are using PL marketing as an instrument to overctitagproblem of double marginalization.

The net effect of PL marketing results in an imgnoent in the performance of distribution

channel. Narasimhan and Wilcox (1998) found that fPbducts are often used as strategic
weapons by retail chains in their competition agaMB food manufacturers. To date, evidence
from the economic literature suggests that retiteay be effectively using PL brand lines to
exert market power against many NB manufactureesgdimhan and Wilcox 1998; Sayman, et
al. 2002; Meza and Sudhir 2010). The complex nabfirdne competitive interactions between
PLs and NBs has become a concern (to set the @rid& and PL, to increase profit, share etc.)
not only to marketing managers in food industriest also economists and policy makers
responsible for competition policy and fair praeicalong vertical food marketing channels
(Cotterill et al. 2000).

Volpe (2010) and other researchers (Corstjens atd®Q00; Cotterill and Putsis 2000)
note that increasing levels of product quality haigmificantly contributed to the penetration of
PLs in many retail product categories. The qualityPLs is also documented by a large number
of publications in the retail press (e.g., Progkes&rocer) that show a rise in PL popularity and
retailer efforts to promote higher quality PLs tonsumers in order to maximize sales and
increase category market shares. The shift to aodsfon PL quality over time has intensified
brand competition (Volpe 2010). Behind this devebemt stands the observation that consumers
in many markets, including Canada, increasinglygedze the quality of PL products and have
developed preferences for many PL brand lines (eflaws’ President’'s Choice). New and
increasingly differentiated PL product lines arediso attract additional consumer demand and,
therefore, intensify competition between PLs andsNBeveral large retail chains have
developed differentiated PL “good for you” produictes and labeling schemes around their
healthy product options. For example, Canadian awbldeveloped “President’s Choice Blue
Menu” and Safeway developed “Eating Right” healbhgduct lines. These healthy product lines
focus on reducing or removing unfavourable ingretdie(e.g., fat, sodium, sugar, salt, etc.)
(Anders and Moeser 2010). In the present studylae@nd vertically differentiated bacon (low
salt bacon) products are considered to see howdhmetitive interaction varies between NB
and PL.



The remainder of this paper is divided into fivetgmns. The first reviews the economic
literature, the second deals with the model devetaq, the third and fourth are concerned with
the data issues and empirical estimation respdgtivend the last discusses the study’s

conclusions.

REVIEW OF LITERATURE

Very few studies in economic literature discuss$edént issues relating to the production
of store brands (Quelch and Harding 1996; Verhoedl.e2002; Berges-Sennou 2006; Berges
and Bouamra-Mechemache 2011). Verhoef et al. (2@02) Wu and Wang (2005) discuss
advantages and disadvantages to the NB manufagitwducing PL products. Verhoef et al.
(2002) identified various factors (e.g., brand rsfth, image, product variety, ability to create
technological product differentiation) that NB méaturers consider before taking on PL
production. The study concludes that NB manufacsuo® not directly compete with PL by
reducing the price of the product; rather, theymtyafocus on increasing the distance from PL
products.

Berges and Bouamra-Mechemache (2011) studied waractors affecting the PL
production process. The study shows that if pradnatost is low, the retailer prefers to buy its
product from independent firms, and if productiastcs high then it is beneficial for the retailer
to get its products from NB manufacturers. The gtadso observes that when the NB
manufacturer's bargaining power goes up, therefaser chances for the retailer to buy PL
products from the NB manufacturer. The authorsherrconclude that if the quality of the NB is
low or high then the retailer prefers to sell oRly, while for intermediate quality it is beneficial
for the retailer to sell both NB and PL. Berges+8an (2006) studied the impact of different
production arrangements of PLs on the retailerigidiaing and customer loyalty. The results of
the study indicate that the retailer entrusts thig manufacturer when either the retailer has
lower bargaining power or numerous consumers 3@ ko the NB. The author further explains
this behavior as if consumers are loyal to the B @ne PL is less attractive to the consumers;
then, there are more chances for the retailersm@a$L production to the NB manufacturers. If
the consumers are less loyal to the NB and thdeeteas stronger bargaining power, there is a

greater chance that the retailer will buy the Padoict from the competitive market.
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A number of economic studies assume a particuladymtion arrangement (Narasimhan
and Wilcox 1998; Raju et al. 1995; Wu and Wang 2@Q&ray and Herran 2009). For example,
Narasimhan and Wilcox (1998) and Raju et al. (19853ume that retailers outsource PL
products. Raju et al. (1995) further assume thatlees buy PL products at a fixed per unit price.
They conclude that introducing PLs in a producegaty with a large number of competing NBs
would increase the retailer’'s profit in the respeciproduct category. Narasimhan and Wilcox
(1998) show that the penetration of PL productosrcategories is associated with overall
higher margins for the retailers. Wu and Wang (208sume the NB manufacturer produces
both NB and PL products. They discuss the econdmeitefits for the NB manufacturer to
produce PL products. For this purpose, they develdmeoretical model that considers the
interaction of two NBs and one store brand. Thel\sttoncludes that if the NB manufacturer
supplies PL products to the retailer, it benefit® tNB manufacturer as it decreases its
promotional expenditures. Karray and Herran (20@8sume that the retailer owns the
production facility for PL products. They analyhe tmpact of advertising on product sales over
time. The authors conclude that the effect of disiag on brand sales depends on whether the
manufacturer and retailer’'s advertising are contipetior complementary in nature. In the case
of competitive advertising from the manufacturdre advertising expenditure has a negative
relationship with the retail price of both NB and Brands.

A significant amount of literature exists on theegtion of how PL products are
competing with NBs at the retail level. A number studies have assumed a particular
competitive behavior (Stackelberg leader followaer)l developed theoretical models (Raju et al.
1995; Narasimhan and Wilcox 1998; Wu and Wang 26G&ray and Herran 2009; Meza and
Sudhir 2010). Most of the studies conclude thabohicing PL products benefits retailers. Some
studies, however, focus explicitly on testing diffiet game specifications assuming a particular
production arrangement on the dataset (Putsis drat D998; and Cotterill and Putsis 2001).
These studies conclude that the nature of gamee@ldiffers across product categories. Putsis
and Dhar (1998) use the conjectural variation aggtcand test the presence of leader follower
games between PLs and NBs. The study shows thattdst common behavior is that NB
behaves as a leader, while for some product cagsg@nilk, frozen vegetables and fresh bread),

the PL behaves as the leader. Cotterill and P(2681) apply a non-nested model comparison



approach on US data. The study assumes that rstail#source their products from the
manufacturer. The results show that vertical Nastmast common type of competition between
the PL and NB, while only 2 out of 12 product categs show the manufacturer as a
Stackelberg leader.

Previous theoretical literature either assumesracpéar competitive interaction between
PL and NB or tests different competitive interastgames. However, these articles do not take
into account the variation in how PL products aredpced. In reality, retailers are using three
different production arrangements for PL productsl @hese arrangements have serious
implications for NB retailers and manufacturersspite a large number of studies on the PL-NB
competition in retailing, the literature has praddno insight on the nature of the PL-NB
competitive relationship with varying PL productiarrangements in the Canadian retail sector.
The present study makes a significant contribuirofilling the knowledge gap by developing
theoretical models under various production arrereggs of PL brands and shows how the
different production arrangements of PL have anaichn both the retailer’s profit and the NB
manufacturer’s profit. Another contribution is emgal testing of the nature and extent of
pricing competition across different food produategories and between PLs and NBs in the
Canadian retail market. This study also contributeshe literature by testing the nature and
extent of pricing competition under various produttarrangements of PL products by using
retail scanner data. Finally, it helps to draw d¢osions regarding pricing strategies between PLs
and NBs in different product categories under déife production arrangements.

MODEL DEVELOPMENT

Historically, before the introduction of PL prodscmanufacturers were considered to be
the main producers of consumer products. Manufacduproduced and supplied branded
products to retailers, who supplied these prodisctnsumers in the marketplace (as shown in

figure 1).



Figure 1: NB Manufacturer Produces Only NB and Retder Does not has PL Product

Manufacturer of NB
Max ©t (Wholesale price)*

Wholesale price of NB

\4

Retailer
MaX Tt (Retail Price)*

Retail price of NB

\ 4
Consume

Figure 2 describes the changes in the marketingnazgtion after PL products are introduced in
the marketplace. In this case, the NB manufaciumreduces PL products for the retailer (Chen et
al. 2010). The manufacturer's maximizes profit naty with the production of NBs, but also

with PLs. As in Figure 2, the manufacturer produaed supplies both products to the retailer

and the retailer sells these products to the coassim

Figure 2: NB Manufacturer Produces both NB and PL Poducts

Manufacturer of NB
Max n (Wholesale price of NB, PL)

Wholesale price of NB and PL l

Retailer
MaX T (Retail Price NB, PL)*

Retail price of NB and PL l

Consume




Figure 3 shows the case where the retailer outssuPt. products. In this scenario, different

manufacturers produce PL and NB separaaly supplies the products to the retailer who sells

them to the consumers.

Figure 3: Retailer Outsources PL Product and NB Manfacturer Produces NB Brand

Manufacturer of NB Manufacturer of PL
Max 7t (wholesale price of NB)* MaX T (wholesale price of PL)*
Wholesale price of NB and PK /
Retailer

MaX T (Retail Price NB, PL)*

Retail price of NB and PL l

Consume!

In figure 4, we assume that the retailer owns tioglyction facility. In this case, the retailer’s
function is to produce and sell PL products todbesumers, whereas the NB manufacturer also

supplies its products to the retailer, who thetsdmbth products (NB and PL) to the consumers.

Figure 4: Retailer Owns the Production Facility andNB Manufacturer Produces NB Brand

Manufacturer of NB Retailer's own product

Max 1 (wholesale price of NB)* (PL)

Wholesale price of NB \ /

Retailer
MaX T (Retail Price NB, PL)*

Retail price of NB and PL l

Consume




Estimation strategy

The method used in the present study is based ennd#w empirical industrial
organization (NEIO) approach used by Cotterill &hdsis (2000). Kadiyali et al. (2001) stated
that the NEIO approach is based on the developraedtestimation of structural, strategic,
econometric models and firms’ competitive behavidihis approach has three basic
characteristics: demand specification (linear, tlagc.), cost specification (constant marginal
cost or linear, log linear specification of cost)dathe interaction of competitive behavior
(Kadiyali, et al. 2001). To identify the compet#ivbehavior, two kinds of approaches are
commonly used: the conjectural variation (CV) apgioand the menu approach (or Non-Nested
Model Comparison (NNMC)) (Roy et al. 2006).

lwata (1974) developed a method to measure the mecmhevalue of CV. In this
approach, each firm’s strategic variable effect d@sdreaction can be captured using one
parameter. There can, however, be severe biagéssisingle coefficient. There are also some
problems interpreting this parameter; for examplgositive value of CV shows that there is
cooperation in the market. On the other hand, &6 ahows the positive value if a decrease
(increase) in the price of one firm is accompargdimilar behavior in a rival firm. This price
change could be the strategic response to the ddaorpén other words, the positive value of
CV does not show cooperative or non-cooperativaeh (Roy et al. 2006).

The NNMC approach develops alternative competitbehavior models, such as
Bertrand or Stackelberg leader-follower. Thesetatjia models are applied on the dataset and
whichever model best fits the data is consideredntiost appropriate description of the market
(Putsis and Dhar, 1998; Kadiyali et al. 2001). Tdyproach also has certain disadvantages as it
cannot be implemented if the estimation is not deineultaneously. It therefore requires large
degrees of freedom and enough exogenous instrurseritss possible to identify each equation
in the system (Roy et al. 2006). The other disathgmto this approach is that as the number of
firms or number of brands increases to more tham iwbecomes difficult to apply, because the
number of possible competitive behaviors increaseg rapidly (Vilcassim et al. 1999).

Roy et al. (2006) compared different estimationrapphes (e.g., CV and NNMC) and
concluded that the NNMC approach performs bettan tthe CV approach. Since the present

study deals with two brands and uses retail scathatex; it is easy to use the NNMC approach to
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understand different competitive behaviors in aigally linked market and to see how these
behaviors impact equilibrium prices at retail antiolesale levels. The theoretical model
assumes that a NB manufacturer and retailers ang psice as a strategic variable. Various
scenarios are explained below:
1. The NB manufacturer supplies the product to thailest which does not have its own
product (as shown in figure 1).
2. The NB manufacturer supplies both NB and PL prositctthe retailer, which sells both
products to the consumer (see figure 2).
3. The NB manufacturer supplies the NB to the retadlled the retailer outsources a PL
product but the retailer sells both NB and PL paddo the consumer (see figure 3).
4. The NB manufacturer produces only the NB product supplies it to the retailer, while
retailer owns the PL production facility. Furthemapthe retailer sells both NB and PL

products to the consumer (as shown in figure 4).
Case 1: Only One NB Product and No PL

In this case, we assume that only one NB produevéalable in the market and the
retailer’s role is to sell it to the final consum@ur interest in describing this case is to corapar
the prices and profits for the retailer and NB nfanturer with other cases where NB and PL
brands exist simultaneously. This comparison alsipshus to understand whether there is a
change in the pricing behavior among different cetitipe models when both brands are
available in the market.

In this scenario, the NB manufacturer maximizediphty setting the wholesale price,
and the retailer maximizes by setting the retaitgrof the NB. We derive the first order
conditions under various equilibrium interactio®$ackelberg leader follower and Bertrand) in a
vertically linked market between the NB manufactuaed the retailer. Bertrand competitive
behavior assumes that the competitor does not tedlceé change in the strategic variable (price)
(Kadiyali et al. 2001), while in Stackelberg lead@iower, the leader sets the strategic variable
with knowledge of the competitor's reaction in thest stage, and in the second stage the
follower sets the strategic variable (Narasimhagh \Afilcox 1998).

The demand for the NB can be specified as

11



Que =8 ~aRg 1)
Where Qg denote the quantity demand of the NRg % the price of the NB at the retail
level and defined ab)g =Wz + Mg

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

parameters.

The above specification applies a linear functidoain of demand. The reason for using
this specification instead of other demand spedtiibns (double log) has to do with computation.
The double log specification complicates the analgsd violates the conditions required to
estimate various market structures (Kadiyali, 19%&) example, while estimating the leader
follower game, we need to estimate the first omberdition of the follower and invert it to obtain
prices in terms of the leader’'s price. We then suls this inverted price condition into the
leader’s profit maximization condition. With a déeddog demand specification, this inversion
may lead to multiple solutions or a noninvertibddusion (Kadiyali, 1996). Thus, for tractability,

a linear demand specification has been used irstody.

Let 7k denote the retailer’s profit andyd/denote the wholesale price. The profit functiohthe
retailer can be written as

nR = rT}\IBQNB (2)

Let 74gy and G denote the manufacturer of NB’s profit and costpobduction of NB
respectively.

Tem = (We = Cre JQue (3)
Equation (3) shows the profit function of the NBrmaéacturer.

Equilibrium values under various competitive bebawiare given in table 1. The retalil
price’s equilibrium values show that the cost aiqucing NB has a positive impact on the retalil
and wholesale price, which is expected accordingctmomic theory. These theoretical results
are consistenwith the findings of Choi (1991). The theoreticabakel showghat the retail price
of NB remains the same for different competitivddeaors (whether the retailer behaves as a

leader or the NB manufacturer behaves as a leadérhe wholesale price differs in different

competitive equilibriums. It also reveals that tb&al channel profit remains the same whether
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the retailer behaves as a leader or the NB manutacbehaves as a leader (Choi 1991). As
expected, the retailer’s equilibrium profit is hegt when the retailer behaves as a leader while
the manufacturer's profit is the highest when thB Ranufacturer behaves as a leader.
Theoretical models show that industry as a whojeysnthe highest profit and consumers enjoy

the lowest price when there is Bertrand competition

Table 1: Equilibrium Values under Various Competitive Interactions
When Only the NB Product is Available at Retail Leel

Manufacturer of | Retailer behaves as a Bertrand Competition
Particulars NB behaves as a | leader & NB between retailgr &
leader & retailer | manufacturer as
manufacturer of NB
as follower follower
Retail Price (Rg) 1 3a, 1 1
ZCNB +E E(sao +a1CNB) a(zao +a1CNB)
Wholesale Price 1 1 1( a
(Wns) a(ao +a,Cy) Z[%-'_%NBJ §(EO+ZCNBJ
Profit (tretaie) (ao - a1CNB )2 (ao B a:LCNB )2 (ao B a:I.CNB )2
16a, 8a, 9a,
Profit (tvanutacture) (ao B a:LCNB )2 (ao —a,Cyg )2 (ao B a:I.CNB )2
8a, 16a, 9a,

Case 2: Only One NB Product and One PL

Case 2.1: NB manufacturer produces both NB and PLnpduct

In this case, we assume that both NB and PL proahéctivailable in the market and the
retailer is selling both the NB and PL productstiie consumers. The manufacturer produces
both the products and maximizes profit by settimg wholesale price. The retailer optimizes by
setting the retail price of the NB and PL (see ffigR).

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

Q =a,~-aPk +a,h, Where i, j = NB and PL, andi (4)

13



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 retaileolgjective is to maximize the

category profit. The retailer’s profit can be waittas

nR = rT.|3L(QPL + rr}\IBQNB (5)

Let Go. denote the cost of production of PL. The profitdtion of the NB manufacturer
can be specified as

= (WNB - CNB )QNB + (WPL - CPL )QPL (6)

We estimated different competitive games (Bertrililagh, Stackelberg leader follower) and the

ﬂNBM

equilibrium values under various equilibrium intetfans (Stackelberg leader follower and
Bertrand) are given in Table 2. Equilibrium val®w that reducing production costs of the
NB and PL decrease the retail and wholesale pracegxpected from economic theory. Retail
prices remain the same in both competitive intévast(whether the retailer behaves as a leader
or the NB manufacturer behaves as a leader) bethetail prices are different from the
Bertrand competition. The wholesale price, howewarjes under all competitive behaviors.
These results show that regardless of who becongekeader in the market, the leader achieves
higher profits (These results are available upguest).

Table 2: Equilibrium Values under Various Competitive Interactions When the NB
Manufacturer Produces Both NB and PL Products

Manufacturer of NB Retailer behaves as a Bertrand Competition
Particulars | behaves as a leader and leader and manufacturer | between retailer &
retailer as follower of NB as follower manufacturer of NB
Retail Price| 1 2
(Pp1) —Co +i ECPL + o 1-CPL + %
PL 47 4a -a,) 47" 4a -a,) 37 3a-a,)
Retail Price| 1 3a, 1 3a, 1 2a,
GO A ey B A ey 37 o -a)
Wholesale | 1 a, 3 a, 2 a,
Price Gt/ —Cp SCn
ce Wb | 27 " (g, -a,) 47" 43 -a,) 3™ Fa,-a,)
Wholesale | 1 a, 3 a, 2 a,
Price (Whe) | 5 * o5 ) 47" oo -a) 37" "5 —a)

14



Case 2.2: NB manufacturer produces NB product andatailer outsources PL product

In this scenario the NB manufacturer produces goid8luct and supplies it to the retailer
(who sells NB products to final consumers). Thaitet outsources the PL product and sells it to
the consumers. The objective of the NB manufactaner PL producer is to maximize profit by
optimizing the wholesale price of the NB and PLpesgively. The retailer's objective is to
maximize retail profit by optimizing with respeat the retail price of both the NB and PL
products (as shown in figure 3).
The demand for NB and PL can be written as

Q =a,-aPR +a,P, Where i= NB and PL (7)

The retailer's objective is to maximize the catggprofit (profit from both NB and PL

products). The retailer’s profit function can besified as

nR = n’-]:’L(QPL + n’-}\IB(?NB (8)
The profit function of the NB and PL manufacturande written respectively as

Tyew = (WNB ~Cue )QNB (9)

Tl = (\MDL _CPL)QPL (10)

Equilibrium values of competitive interactions betm NB manufacturer and the retailer where
he outsources the PL product have been determinéer warious assumption i.e. manufacturer
of NB behaves as a leader and retailer as followetigiler behaves as a leader and the
manufacturer of NB as a follower and Bertrand cotitipa between retailer and manufacturer of
NB. These equilibrium values are shown in tabl&k8sults of the theoretical model show that
there is no difference between the retail priceboth leader follower competitive interactions
(retailer behaves as a leader or manufactoetiaves as a leader) but these prices are different
for the Bertrand interaction. Since equilibrium wed are nonlinear in parameters, it is hard to
sign them. For interpretation of equilibrium valuag assign arbitrary values to the parameters
using economic theory intuition (own pricecross price). Comparative statistics show that if
a;>a , then the cost of production of NBs and PLs lnesgositive impact on the NB and PL

retail and wholesale prices.
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Table 3: Equilibrium Values under Various Competitive Interactions When the NB
Manufacturer produces NB and the Retailer Outsource the PL Product

Particulars Manufacturer of NB behaves as a leadeand retailer as follower
Retail Price (B a’ coaf_ A ), & (3a, - 2a,)
407 -a2 ) " \8af-2a2 ) ™ 2(a -a,)(2a -a,)
Retail Price (Rg) a’ P - " P a,(3a, - 2a,)
4af-a ) " \8af-2a7) " 2(a -a,)2a -a,)
Wholesale Price (\A) 1 )
437 - a2 (2a1CPL +a,8,C\g +2a5a, + aoaz)
2
Wholesale Price (\\k) 1 )
432 - a2 (2a1CNB +a,a,Cp +2a5a + aoaz)
2
Retailer behaves as a leader and manufacturer ofBNas follower
Retail Price (B.) A PO O PR ¢ (3a, - 2a,)
427 -a; ) " (8a'-2a; ) " 23 -a,)(28 -a,)
Retalil Price (Rs) & Vo L[ @ o, a,(3a, - 2a,)
427 -a; ) " \8af-2a; ) " 2(a -a,)(28 -a,)
Wholesale Price (\A() (Gaf - a22) 1 aa, a,
+= +—2
24a2-a2)) ™ 2(4a?-a2) ™ 4a, -2a,
Wholesale Price 2 _,2
(\Aé) (6a1 a2) - +£ a1a2 CPL + a—o
2l4af —a2 2‘4af—a225 4a, - 2a,

Bertrand Competition between the retailer & manufacturer of NB

Retail Price () 2 ) J{ aa, j c .+ a(2a-a)
oa7-a; ) ™ (9a?-aZ) " (a,-a,)3a -a,)
Retail Price (Rs) ) J{ a3, j o 4 %(2a-a,)
oa7-a; ) ™ \9ai-ai) ™ (a,-a,)3a -a,)
Wholesale Price (W) 6a; . J{ 2a,a, jc L 8
9a’-az ) " (9aZ-a;) " (3a,-a,)
Wholesale Price (W) 6a; . J{ 2a,a, jc L 8
9a’-az ) * (9aZ-aZ) ™ (3a,-a,)

Case 2.3: NB manufacturer produces NB product andatailer produces PL product

In this case, it is assumed that the retailer ottves PL production facility. The NB

manufacturer’s role is to supply NB products to ithiiler. The retailer then sells these products
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to the consumers. The NB manufacturer maximizeprit§it by optimizing the wholesale price
of the NB and the retailer maximizes its profitdptimizing with respect to the retail price of the
NB and PL (see figure 4).

The theoretical model can be written as

Q =a,-aPk +a,P, Where i= NB and PL (11)
nR = (PPL _CPL)QPL + rr}\IBQNB (12)
Tygw = (WNB - CNB )QNB (13)

Comparative statistics of the above model are gimdable 4. Results show that the retail price
of the NB and PL is identical under both leadetofwkr behaviors while the wholesale price
varies in all competitive interactions. The costpodducing NBs and PLs has a positive impact
on the retail price of NBs and PLs under all conipet behaviors, which is expected from
economic theory. The theoretical model revealstti@retailer earns the highest profit when the
retailer behaves as a leader, and the NB manu&ctmakes the lowest profit when the NB
manufacturer behaves as a follower. The revergeieswhen the NB manufacturer behaves as a
leader. The total industry profit remains the samder both leader follower behaviors (retailer
behaves as a leader or NB manufacturer behavekeadex). These results are similar to the case
1, where the results show that consumer enjoydothiest price and industry earns the highest

profit under Bertrand behavior.
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Table 4: Equilibrium Values under Various Competitive Interactions When the NB
Manufacturer Produces NB and the Retailer Owns thd’L Production Facility

Particulars Manufacturer of NB behaves as a Retailer behaves as a leader and
leader and retailer as follower manufacturer of NB as follower
Retail Price | 1 a, 1 8
—C, +——— —C, +——m——
(Pey) 27" 2y -a,) 27" 2a-a,)
Retail Price }C +ic +a0(3a1_a2) EC + az C +a0(3a1_a2)
NB PL NB PL
(Png) 47 da " da(a -a,) 47 43 " da(a -a,)
Wholesale | 1 a, &, 3 a, 8,
= + 2 + 0 = + 2 +
Price (Wie) | 2" 23, Co 23, 2o 4a, g
Bertrand Competition between retailer & manufacturer of NB
Retail Price | 1~ | &
(Pe1) 27" 2a-a)
Retail Price | 1~ 8 ~ 3,(48, - a,)
(Pug) 3™ 63 - 6a(a-a)
Wholesale | 2 a, a,
= + 2 +_0
Price (W) 3CNB 3a, Cou 3a,

Econometric Model Specification

NB manufacturer produces both NB and PL products
Bertrand Behavior between PL and NB

In order to estimate the competitive interactioriwleen NB and PL under various
theoretical assumptions, we use the Bertrand mddeBertrand competition both producers
(retailer and NB manufacturer) set the price ofrtbevn products assuming that the competitor

does not react to this price change (Kadiyali &04l1).

QPLSt = aO + alpPLst + aZPNBSt + aSSDLS + a4S\|BS +Ulst (14)

QNBSt = bO + blPNBSt + bZPPLSt + QS\IBS( + b4S°LSt +U2$t (15)
a, +b a, —bW.,.. -aW, ., +a,S. +a.5

PPLS[ - [_ 22a1 ZJPNBS[ _( 0 2" "NBst al ;_;tl 4~ NBst a3 PLst)_'_USst (16)
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a,+b b, -bW., —aW, ., +b,S.. +b,S
PNBst — (_ 22bl 2j|:)PLSt _( o b1 NBst 2 P2Lts)tl 3 NBst 4Py ) +U, (17)
WPLSt = (aicpl_st + bZCNBSt - bZWNBst G alppLst -4, PNBst - aSSPLSt - a4SNBSt) +U55t (18)

WNBSt = (b1CNBst + aZCPLSt - aZWPLst - bo - bleBst - bz PPLSt - b3SNBSt - b4SP|_st ) +U65t (19)

Where QLs; Quast denote the quantities of PLs and NBs demandetbie s at time t

respectively.SpL andz show promotional dummy variafidesL and NB products

respectively. Wherd/g,U,,Us4, Uiy Usq¢  anbdgg denote contemporaneously correlated error

terms. In this study we assume that these errerpartly normally distributed and the equations
can be estimated as a simultaneous equation systemdetails of other econometric

specifications are available from authors upon estu

DATA

For the purpose of analysis, we chose a case gadlyct category and product pairings
in which the regular and healthy PL and NB prodwetse so similar that they could easily be
substituted for each other. The matching criteiiibased on the fact that products are direct,
close substitutes within the same product categuomg, that both products (PL, NB) carry close
to identical characteristics as identified from gveduct description. The analysis in this study is
based on a set of proprietary scanner panel datke ragailable through the SIEPR-Giannini
Data Center (SIEPR-Giannini Data Center 2012). d& provide retail sales information for
200 UPC product categories for a major North Anagricetail chain with stores in Canada.
Aggregate weekly store level sales data are used &ll retailer operational regions. The data
include information at the individual UPC level fprice, applicable discounts, sales quantity,
and retail gross and net margin for week 1-2004dek 27-2007.

The retailers and NB manufacturers are using qudliitferentiated products to attract
consumers. For this purpose, several large retaiins have developed differentiated PL “good
for you” product lines and labeling schemes arothedr healthy product options. The present
study uses two case study examples to see howygd#ferentiation attributes affect the pricing

and promotional competitive interactions betwees Bibhd NBs in the retail categories.
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PL products have traditionally been successful amorands with the lower degree of
product differentiation such as meat, fruits angetables. In 2008, the PL dollar share increased
aggressively in comparison to NBs in meat and s#h{® percent). The PL penetration rate was
the highest in oil and fats, followed by meat, fesd poultry (AAFC 2010). Among different
meat products, bacon showed a significant (11.2&epd) increase in consumption during 2010
(Salvage 2011). Consumers are eating healthieraararesult are changing their consumption
patterns of processed meat products. In respons@ufacturers and retailers are offering
processed products with less sodium, etc. The praesedy uses two bacon case study examples:
a) packaged sliced regular bacon; and b) packaggsisialt bacon. For the category of sliced
bacon the most common health attribute is “less’sal

A retailer would have three potential productioriaps to produce the PL product. But
as a researcher, we do not know which producticemgement a retailer is using. Therefore, the
present study predicts the strategic competitiveabiors between the PL and NB under different
PL production arrangements. Above models derivedagplied on the available data, and the
model which fits best is considered to be the lbegtesentation of the competitive interaction
between PL and NB, and production arrangement of PL

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

1. The retailer owns the meat processing facility é8eafy 2011). Safeway’s annual report
shows that about 14 percent of PL products are faatwred at the company-owned
facility.

2. Some bacon producers supply PL bacon productstorihe retailer.

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

Table 5 shows the descriptive statistics of NB Bhdregular and healthy bacon. In the
present study we deflated the retail price usiegrasumer price index, the wholesale price using
an industry price index, and the input cost usinigran price index (Statistics Canada 2012).
Table 5 compares average retail and promotionaegrietc. This comparison helps us to
understand how retailer and NB manufacturer pheg regular and vertical differentiated bacon

products.
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Promotional price is the price accounting for threnpotional discounts, coupons and
saving through membership cards, whereas shek widefined as the price printed on the shelf
of the product at the retail store. When the prodsianot on promotion, the shelf price and
promotion price are identical. Results show thahéB regular and healthy brands are more
expensive than PL regular and healthy brands réspbc The average wholesale price of NBs
and PLs also shows that the NB is expensive in paitiuct categories.

Table 5 shows the average price difference betwgBs and PLs, retail margins,
promotional frequency and promotional depth foestdd NB and PL products at the Canadian
retail level. The second and third rows of tablghbw the difference between the average shelf
and promotional prices of NB and PL products. Tle&trtwo rows show the retailer margin
(difference between shelf price and wholesale price PL and NB healthy and regular bacon.
We study the promotional activities of PLs and NBsere the main variables of interest are
promotional frequency and promotional depth. Thammtional frequency shows the number of
times a given product remains on promotion andptteenotional depth measures the extent of
the shelf price reduction during the promotion (®12010). The last two rows show the
percentage difference between NB and PL promotitregjuency and the difference between
NB and PL promotional depth, respectively.

The differences between NB and PL shelf prices eansiderably between healthy and
regular bacon. These values show that the NB i®rappensive than the respective PL product.
The highest price difference exists for regulardmat $3.23 a package. Previous literature
concluded that the price of a NB can be expectdukthigher than its PL counterpart (Dhar and
Hoch, 1997; Ailawadi et al. 2001; Volpe, 2010). Tdi#erence between the promotional price of
NB and PL products shows that promotional pricdedénce is higher in the regular bacon
category (i.e., $2.39) as compared to healthy baten $0.59). This shows that the NB
producers are offering more discounts on their petsl than the retailers do on PL products.
Retailer margins for PL and NB products vary betwhealthy and regular bacon, as shown in
table 5. Hoch and Banerji (1993) and Steiner (2G@24)ed that PL products are expected to be
less expensive than their NB substitutes and yigtier retail margins. The data show that the

dollar retail margin of NB bacon is higher than Pacon but the percentage retail margin of PL
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is higher than NB healthy bacon. The reason forhiigber dollar retail margin for NBs is that
the NB has a higher NB shelf price than the PL.

Table 5: Price Difference, Retail Margin, Promotioral Frequency and Promotional Depth
for NB and PL Bacon Products

Particulars Item Healthy Bacon | Regular Bacon
Price Difference Between | Shelf Price? 1.01 3.23

NB and PL Promotional Price® 0.59 2.39
Retailer Margin for PL PL Product 2.61 1.24

and NB Product NB Product 2.85 2.85
Difference Between NB :

: Promotional
and PL promotional Frequency® 13.05 29.20

Frequency & Promotional
Depth Promotional Depth* 0.42 0.84
All prices are in Canadian $ and promotional freguyeis in percentage.

& Shelf price: Price printed on the shelf of thedutt at the retail store.

P bromotional price: Price accounting for the praoml discounts, coupons and saving through merhigecsirds
¢ Promotional frequency: It shows the number of Sraggiven product remains on promotion.

4 Promotion depth: It measures the extent of thé phiee reduction during the promotion.

Promotional frequency varies considerably betwesgular and healthy bacon products.
Positive values show that the NB products remaipramotion more often than the PL product.
In the case of regular sliced bacon, the promotibreguency is 29.2 percent, indicating that the
NB product is on promotion about 29.2 percent nthes the PL regular bacon. Anderson and
Simester (2004) reported that more frequent pramnati programs increase customer loyalty in
the long term. Our data reveal that the highestmptanal depth can be found in the sliced
bacon category, where the price difference stand@®84. The NB manufacturer offers more
promotions than the manufacturer of the substiRiteproducts. Rao (1991) obtained similar
results; he concluded that NBs offer more promaiatepth than PLs to keep consumers from

trying PL products.

RESULTS AND DISCUSSION

Table 6 summarizes the results of the hypothests tef whether price competition
differs for different product categories under ei#fint PL production arrangements. For the
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analysis purpose, demand and price reaction equsatice estimated as a system. In this regard

the Full Information Maximum Likelihood (FIML) metid is applied and the model which gives

lowest values for Akaike Information Criterion (Al@nd Schwarz Information Criterion (SIC)
is considered as the best model (Gujarati and Ssing007; Greene 2008).

Table 6: Values of SIC and AIC for Testing Competilve Games of Regular and Healthy
Bacon

Particulars

Retailer owns
production

facility

NB manufacturer
produces both NB &
PL brand for retailer

Retailer

outsources PL

products

sic?

AIC "

sic?

AIC P

sic?

AIC P

Regular Bacon

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

46717.9

46684.9

39670.2

39628.0

42424.]

|

42386.1

Retailer behaves as a
leader & NB
manufacturer as a
follower

46291.5

46250.2

40344.8

40302.6

43149.6

D

43107.4

Retailer and NB
manufacturer behaves as
Bertrand manner

§8677.0

48635.7

39718.0

39680.0

39075.8

39033.¢

Healthy Bacon

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

53097.3

53060.1

54158.3

54116.0

56002.]

|

5595¢

).8

Retailer behaves as a
leader & NB
manufacturer as a
follower

52165.9

52124.5

53819.5

53777.2

56171.]

s

5612¢

).5

Retailer and NB
manufacturer behaves as
Bertrand manner

&83045.8

53008.6

54937.8

54899.7

54451.7

D

54408

3.9

4 Schwarz Information Criterion (SIC)
P Akaike Information Criterion (AIC)

Table 6 shows considerable variations in the coitipetbehavior of PL and NB for

regular and the healthy bacon products. Similanltesre reported by Putsis and Dhar (1998);
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however, they used horizontal price competitionMeetn PL and NB without considering the
production arrangements of the retailer’s brand.

The study shows leader follower competitive behafao healthy bacon. Kadiyali et al.
(1996) state that there is a greater likelihoodeafder follower behavior when firms interact
repeatedly. An interesting question is which firghhves as a leader and which as a follower. In
this regard, the lowest values of AIC and SIC shibat the retailer behaves as a leader and the
NB manufacturer as a follower for healthy bacon miiee retailer owns the production facility.
Kadiyali et al. (1996) report that leader followsrhavior is more profit-enhancing for the leader
than the Bertrand Nash price behavior. Theoretivadlels also show that the retailer earns the
highest profit when it behaves as a leader andbthiest when it behaves as a follower. The total
industry earns less profit in leader-follower thinBertrand behavior. Results of the study
indicate Bertrand Nash competition for regular lacahen the retailer outsources PL
production.

We selected the best representation of the maskasimg the information criteria which
gives us the lowest value. The estimates for tigasees, for the healthy and the regular bacon
cases are given in tables 7. A Wald test is appitedetermine how NB and PL promotion
dummies jointly affect the demand. The test statistic shaWwat all the promotional dummy
variables have jointly significant impact on thexdand for NBs and PLs regardless of how the
PLs are produced.

The study shows that own price has a negative impathe PL and NB in both product
categories, as expected from economic theory (Kdidgy al. 1996; Cotterill and Samson 2002;
Huang et al. 2003; Akbay and Jones 2005). The qose of PL shows positive impact on the
demand of NB for regular bacon, it indicates asphee of PL goes up then the demand of NB
will increase. However, all the other cross priseew complementary behavior.

Own and cross promotional responses vary depenoimgype of product. The own
promotional dummy variable for PL bacon shows pesitmpact on the demand of PL regular
bacon. The NB own promotional dummy variable inthsathat when the NB healthy bacon is

on promotion, the demand of NB will decrease.

! The promotional dummy for NB is equal to 1 whee NB is on promotion and zero otherwise and PL pition
is equal to 1 when the PL brand is on promotionze1d otherwise.
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Table 7: Best Fitted Game of Healthy and Regular Baon

Healthy Bacon Regular Bacon

Re?"?‘"ef owns PL production Retailer outsources PL product
Variable facility

Retailer behave as a leader Bertrand Behavior

Qns® Qp.” Qng? QpL®
Intercept 73.117 68.761 13.286 54.903

(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 Testfor all 110505+ 31911.6**
promotional dummies

** represents statistical significance at 1 % levksignificance.
Heteroskedasticity consistent standard errorsrapaientheses.
2Qng = Quantity of NBQp = Quantity of PL

The reason for this behavior could be that whenptiogluct is on promotion, consumers
perceive that the product is of poor quality or niey close to expire. In the case of healthy
bacon, both promotional dummy variables (own proomal dummy and cross promotional
dummy variable) show negative impact on the demaintiB and PL. There can be various
reasons for such a relationship. Firstly, it maydoe to strong association in the promotional
activity between NB and PL. So whenever, PL is conmtion then NB is also on promotion
and vice versa. Secondly, consumers may perceiyatinely between the quality of the product
and promotional activity and whenever the prodsain promotion then the quality may be poor.
Thirdly, the promotional benefits may be availalbdeonly those consumers who buy large
guantity of the product, for example, get one fngth a pack of four. The consumer may not be
willing to buy four units in order to get benefit an additional unit. In this case, promotional
activity does not has desirable effect on the dehw@nthe product. Finally, since we do not

have detailed information of promotion (promotioeapenditure, promotional instruments) and
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other marketing instruments that are used simuttaslg, it is quite possible that the marketing
instruments (advertising) used by the rival brarad Wigger effect relative to the product

promotion and as a result promotion has a negatipact on the demand of the product.
Elasticity Results

The own price elasticity shows that consumers aocgenmesponsive to the NB price
change as compared to the PL price change in dhlgelhcon when the retailer owns the
production facility (see table 8). The consunmeceive that the NB product quality is higher,
as NB products are more expensive than the PL pted®revious literature shows that price
reduction benefits high quality brands more tham fuality brands (Sivakumar and Raj 1997;
Huang et al. 2010).

A PL’s cross price has a positive impact on the ##nand for regular bacon when
retailer outsources PL product. This positive sigmas expected, based on economic theory
(Cotterill and Putsis 2000; Huang et al. 2003; Aklznd Jones 2005), and shows that the

products are substitutes.

Table 8: Estimated Own and Cross Price Elasticitiesf Regular and Healthy Bacon

Healthy Bacon Regular Bacon
Retailer owns PL production facility Retailer ouisces PL product
Retailer behaves as a leader Bertrand behavior
Qns QpL Qns QpL
Png -1.971** -1.629** -0.208** -4.765%*
PpL -1.547** -1.419** 0.003** -0.337**

** represents statistical significance at 1 % levksignificance.
Pns = Price NB, B = Price PL, Qg = Quantity NB, @. = Quantity PL

However, the other cross price elasticities areatieg, showing that the NB and PL
healthy bacon are complementary in nature (as showable 8). Deaton (1987) also reports
complementary relationship between dry fish angHrésh. A number of other studies found
similar behavior (Kadiyali et al. 1996; Guo et dl999). These cross price elasticities
demonstrate that an increase in the NB price vdtirdase demand for the PL product. These

estimates indicate that whenever consumers buyeRltiy bacon, they also buy the NB. This
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behavior is consistent for both products (regulacdm and healthy bacon). A plausible
explanation can be that as the price of NB goesitugsults in an increase in the price gap
between NB and PL. Sethuraman (2009) also findsgative relationship between PL demand
and the price gap between NB and PL.

CONCLUSIONS

The present study develops a theoretical modelLoaril NB competition by assuming
different production arrangements for the retaddatand (PL). Furthermore, this study develops
and estimates different models to understand tmadlan retail level pricing behavior of PL and
NB healthy and regular bacon product categoriedyed under different PL arrangements. For
this purpose, the NNMC approach is used to idemtifging competition. This study contributes
to develop a modeling framework by estimating dédfé competitive behaviors of NBs and PLs
produced under different arrangements (retailersoproduction facility of PL, NB manufacturer
produces both NB and PL products, and retailercautes the PL product from local market).
This study also extends the literature by applytimg NNMC approach in food products at the
Canadian retail level assuming different arrangdmtar producing PLs.

The theoretical model shows that retailer earnshilgaest profit when it behaves as a
leader and makes the least profit when it behases fallower; a similar relationship holds for
the NB manufacturer under different production agements. The total industry profit is
highest when the retailer and NB manufacturer belaa Bertrand Nash manner.

The empirical results of the present study show thare is no consistent pattern of
competition between PLs and NBs across differend fproduct categories. The pattern of
competition also varies depending on how the PlLdpeco is produced. The present study
concludes that the retailer behaves as a priceetentd the NB manufacturer as a follower for
healthy bacon products when the retailer owns toelyction facility, while the competitive
behavior is different for regular bacon. PL and Nf®ducts compete in a Bertrand fashion for
regular bacon when the retailer outsources the Ridyzt. These different competitive
interactions are consistent with the findings oéyious economic studies. The results of the
study suggest that researchers should not assunitegr a type of competitive interaction while

doing the analysis and making conclusions. If tlssueptions regarding the competitive
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interaction are wrong, it will result in wrong cdasions. The conclusions from these studies
should be evaluated considering the assumptioristhieastudies make regarding the strategic
competitive interaction between manufacturer anailes.

Study results show that there is a leader follobetavior for production arrangements
when the retailer owns the production facility. lgden and Whelan (2009) indicate that welfare
is maximized when both retailer and NB manufactinenave in a Bertrand manner rather than
leader-follower relationship. For both brands thdnee in a Bertrand manner, government should
play a role by setting competition standards to im&e consumer welfare. The theoretical
model also shows that total industry profit is ighwhen the retailer and the NB manufacturer
behave in a Bertrand Nash manner relative to thdelefollower manner. The Bertrand Nash
behavior increases competition between brands (fILNB) which has some tangible benefits
for consumers as lower prices, quality improvemeithe product, more choice and better
service.

This study has some limitations. First, it usesneea data, which provide product level
information, but this dataset lacks consumers’ dgneyehic information. If the focus is to better
understand consumer preferences for PL and NB ptedand how demographic information
affects the competitive pricing strategy betweens PAnd NBs across different product
categories, then demographic information shouldnerporated in the demand specifications
for PLs and NBs. Another limitation of the presstidy is the use of linear demand model. It
may be argued that other nonlinear demand modelsnare appropriate than the linear model
but it is very difficult if not impossible to spdgisuch competitive models. However, a linear
model is widely accepted in the economic literatdwe to its tractability (Kadiyali et al. 1996;
Roy et al. 2006). The present study analyzed catigetbetween the PL and NB for two
products, not for the entire product line, whilettzd retail level each competing firm supplies a
complete product line. Due to the non-availabitfydata for other products offered by the same
producer in its product line we used only one poddwom its entire product line. The same
holds for the retailer, so the competitive behawaonlyzed is based on only one NB and PL
product from an entire NB and PL product line. thes words, the conclusions and implications

drawn from this study are based on only two prosiuobdt on a complete product line.
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