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Chapter 1. Introduction

The retail environment has dramatically changed in the last decade owing to
the development of Internet and e-commerce (EC) (Verhoef et al., 2015). This retail
environment provides opportunities to retailers to transact with customers through
offline channels, such as physical stores, and online channels, such as EC. For retailers,
operational scale expansion is important to increase sales and the business growth.
Various patterns are available to retailers to expand their operational scale; namely
through a traditional way or by using both online and offline channels.

Traditionally, retailers have expanded their scale by increasing the store size
and the number of stores by opening new branches (Walters and White, 1987). As
retailers increase the number of stores, they need to manage multiple stores efficiently.
Chain-store operation by retail headquarters through centralized management and
standardized operation has become a popular management method for efficiently
expanding the operational scale.

Since the 2000s, due to the development of EC, multichannel (MC) retailing
carried out by retailers not only through physical stores but also through EC has become
an important business subject in relevant academic fields (Zhang et al., 2010). Therefore,
retailers can expand their operational scale not only by opening new store branches but
also by operating through EC. Online selling channels allow retailers to transact with
customers in broader area through the Internet. Studies on MC retailing and the addition
of online channels to existing channels reveal both the positive and negative effects on
retailer performance (Biyalogosky and Naik, 2003; Avery et al., 2012). This dissertation
includes some key terms to discuss the impacts of cross-channel integration; this
chapter introduces the definitions of these key terms. Efficiency can be defined as the
ratio of outputs to inputs (Ingene, 1982; Assaf, Barros, and Sellers-Rubio, 2011; Barros,
2006; Mishra and Ansari, 2013). The concept of economies of scale refers to the cost
efficiency derived from a decrease in average cost when retailer output or production
numbers increase (Hanoch, 1975).

Cross-channel integration can be defined as “the degree of coordination of
objectives, retail offerings, distribution and information systems, and organizational
structure to create synergetic outcomes for firms and customer benefits” (Cao and Li,

2015). There are narrow and broad approaches to assess cross-channel integration,



which highlight the retailer’s use of channels. The narrow approach defines
cross-channel integration as a consistent and homogenized offering to customers across
channels (Avery et al.,, 2012). On the other hand, the broad approach emphasizes
coordination across channels rather than a homogenized offering and focuses on
objectives, retail offerings, distribution and information systems, and the organizational
structure of channels (Neslin et al., 2006; Cao and Li, 2015). Because this dissertation
aims to comprehensively capture cross-channel integration and identify its impact on
retailer performance, the definition of cross-channel integration in this dissertation
includes both narrow and broad aspects, that is, it is defined as both, a homogenized
offering and coordination of operations. For example, the measurement of cross-channel
integration in this dissertation (especially in chapters 4 and 5) includes a homogenized
retail brand name, promotions, and coordinated merchandize planning.

This dissertation focuses on how a retailer should manage and coordinate both
online and offline channels rather than focusing on the impact of adding online channels
on retailer performance. Recent studies conceptually argue and empirically assess the
importance of integration of online and offline channels (Neslin et al., 2006; Neslin and
Shanker, 2009; Zhang et al., 2010; Van Baal, 2014; Oh, Cao and Li, 2015). The
integrated and centralized operations of MC retailers play an important role in providing
better value to customers and obtain synergetic sales growth by avoiding the
cannibalization of channels (Cao and Li, 2015).

However, an expanded scale leads to increased difficulty and complexity of
operation (Srinivasan, Sridhar, Narayan and Sihi, 2013). Retailers produce distribution
and other added services as outputs of their business by transacting with customers.
Therefore, customer transactions are seen as a basic output of retailers (Mishra and
Ansari, 2013). In comparison with manufactures, retailers’ value proposition practices
to customers such as assortment, advertising, and services impact their cost efficiency
(Ingene, 1984). Therefore, an increase in the number of transactions and selling
channels (i.e., number of store branches and the addition of EC channel) leads to
inefficient operations. More specifically, the operation of online and offline channels
results in an inefficient cost structure due to the fundamental differences between online
and offline channels (Zhang et al., 2010). Therefore, this dissertation aims to reveal the
impacts of integration practices of online and offline channels on performance,

including cost-related outcomes rather than merely focusing on customer performance



measures such as customer loyalty and perceived service quality (Van Baal, 2014;
Herhausen, Binder, Schoegel and Herrman, 2015).

This dissertation mainly contributes to the stream of studies on MC operation
and cross-channel integration by (1) providing conceptual arguments and empirical
evidences of the effectiveness of integration patterns on retail performance, and (2)
discussing how the integration of online and offline channels impacts cost efficiency.
Further, this dissertation contributes to studies on retail efficiency by empirically
clarifying the mechanism of how retailers obtain cost advantages from scale expansion.

To achieve the aim of the research and contribute to previous research, this
dissertation mainly conducts three empirical studies. The structure of this dissertation is
organized as follows. Chapter 2 comprises a literature review to clarify the conceptual
foundation of retail efficiency and types of retail formats that represent the types of
offline operations (Ingene, 1984).

Chapter 3 focuses on the offline retailing context and empirically analyzes the
impact of the number of stores on retailer costs. This chapter conducts plural log-linear
regression analysis to reveal how the number of stores impacts on the cost structure of
retailers. This chapter clarifies the mechanism of retail efficiency that increased
operational scale leads to higher cost efficiency with respect to purchasing, which
represents the distribution side, but inefficiency with respect to other administrative
costs of the retailer. This tradeoff relationship between purchasing cost and other costs
provides a fundamental framework of the relationship between scale expansion and
efficiency in the retail context. The content of this chapter is published in proceedings
of Academy of Marketing Science (Tagashira and Minami, 2016).

The purpose of chapter 4 is to empirically analyze the effects of integration of
online and offline channels on cost efficiency in the retail context. Although the
effectiveness of integration has been clarified for demand-related performance, its
effects on organizational performance have been questioned in prior studies. This
chapter particularly focuses on the chronological development of cross-channel
integration. Therefore, the chapter captures the development of integration in the form
of ordered levels and analyzes its impact on cost efficiency. Further, this chapter
assumes that retailers start the integration process from the simplest functions, such as
brand names and marketing messages, and then integrate complex functions, such as

assortment, distribution, and organizational structures (Zhang et al., 2010; Cao and Li,



2015). In other words, the definition assumes that retailers start the integration from
functions that do not require integration of back-end components, and then integrate
functions that require integration of back-end or organizational components. For
empirical analysis, this chapter employs a unique panel dataset with 305 firm-year
observations to estimate our empirical model. The results show that integration has a
positive impact on cost efficiency, whereas retailers’ length of EC experience
negatively moderates this effect. By revealing the effect of integration on cost efficiency
and moderating organizational characteristics, this study provides valuable insights to
previous studies related to MC retailing.

Chapter 5 aims to empirically estimate a model to explain the effectiveness of
cross-channel integration patterns on retail performance. Although the effectiveness of
integration has been clarified in previous studies, the way of development of integration
has not been assessed. This chapter focuses on the impacts of integration patterns (i.e.,
individual and combined effects of components) rather than the chronological
development of integration and assuming an ideal way of development. Therefore,
although this study collects data from the last several years, the data is analyzed as
pooled cross-sectional data rather than panel data, and the dataset is modified from
chapter 4 to adapt to this research focus. More specifically, this chapter focuses on each
firm-year sample setting. Thus, chapter 5 does not employ the assumption that all
integration practices reported in previous years in a specific firm persist for further
years for the firm, even if they were not mentioned in the annual report for the further
years, which the chapter 4 employed. To clarify the effective integration patterns and
test the hypotheses, this study gathers secondary data on 310 Japanese retailers.
Empirical models demonstrate that the combination of front-end and back-end systems
positively impacts the economies of scale (cost-related performance) and profitability.
Overall, the findings indicate empirical evidence of effective integration patterns and
further develop prior arguments into how cross-channel integration can be developed.

Chapter 6 summarizes these three empirical works and explains theoretical
contributions and managerial implications. Further, this chapter presents limitations that
lead to suggestions for future studies.

The three empirical works play an important role in achieving the aim of this
research. The empirical results in chapter 3 provide a fundamental framework about the

relationship between scale expansion and retail efficiency to discuss how integration



practices lead to cost efficiency. Based on this framework, chapter 4 argues the impact
of integration on cost efficiency and empirically analyzes the impact. However, the
results in chapter 4 highlight the possibility of future research on the existence of some
integration patterns of online and offline channels. Specifically, the individual and
combined effects of integrated components are assessed. For example, the front-end
component, which represents practices at customer touch points and value proposition
for customers, and the back-end component, which represents purchase and
administration systems such as logistics and information systems, and organization
components, such as organizational structure and employee incentive systems, may
have different impacts on retailer performance. Chapter 5 argues and empirically
analyzes the individual and combined effects of each component on retailer
performance. More specifically, this chapter provides conceptual arguments based on
the framework in chapter 3 and the complementarity derived from the empirical results
in chapter 4 and empirically analyzes the effectiveness of integration patterns for

retailers.



Chapter 2. Retail Efficiency and Type of Retail Format

2.1 Retail Efficiency

Efficiency is defined as the ratio of outputs to inputs (Ingene, 1982; Assaf,
Barros, and Sellers-Rubio, 2011; Barros, 2006; Mishra and Ansari, 2013). Further, cost
efficiency assesses how well a firm allocates and uses its resources to produce the given
outputs (Krasnikov et al., 2009).

Researchers commonly use two inputs required to produce retail
outputs—Iabor and capital. For labor input, the number of laborers is the most common
measurement (Arndt and Olsen, 1975; Ingene, 1984; Kamakura, Lenartowicz, and
Ratchford, 1996, Reardon, Hasty, and Coe, 1996; Barros, 2006; Yu and Ramanathan,
2008; Mishra and Ansari, 2013; Uyar, Bayyurt, Dilber, and Karaca, 2013). There are
several measurements for capital input in retail; however, the most common
measurement is the area of sales space (Arndt and Olsen, 1975; Ingene, 1984;
Kamakura et al., 1996; Reardon et al., 1996; Barros, 2006; Yu and Ramanathan, 2008;
Uyar et al., 2013). Some studies consider the monetary amount of assets as capital input
(Betancourt and Gautschi, 1993; Yu and Ramanathan, 2008) and merchandise cost
(Mishra and Ansari, 2013) as another input factor. These measurements are employed
because sales space is an insufficient measure for capturing the overall retail
characteristics such as assortment variety, assurance of product delivery, information
delivery, and ambience (Betancourt and Gautschi, 1993). Thus, merchandise cost
represents assortment and inventory, and assets represent capital, such as store
environment and equipment, which are required to manage the inventory system and
information delivery.

In contrast to retail inputs, it is difficult to define retail output factors because
of the lack of physical outputs by retailers (Ingene, 1984). In the academic field, most
articles employ sales as an output measure (Ingene, 1982; Barros and Alves, 2003;
Sellers-Rubio and Mas-Ruiz, 2006; Uyar et al., 2013; Mishra and Ansari, 2013). Sales
represent the monetary value of the quantity of products sold and include information
on the quantity and price of products sold (Ingene, 1982; 1984). Sales indicate that retail
output is related to transactions between retailers and customers because retailers

provide distribution and added services to customers (Ingene, 1984). Another output



measurement is the value added, which is calculated as the difference between sales and

purchasing cost (Ratchford and Brown, 1985; Reardon Hasty and Coe, 1996).

2.2 Type of Retail Format

Cost efficiency in the retail context refers to the allocation of resources to
achieve sales and enable transactions with customers. Thus, the type of retail format
impacts retail efficiency (Ingene, 1984). Retail format refers to the commonalities of
embodiment of retail business models across retailers, which are composed of two
aspects, front-end that represents value proposition to customers and back-end that
represents the operational strength of the organization (Goldman, 2001; Reynolds et al.,
2007). Therefore, this dissertation especially focuses on the following factors to discuss
the impact of retail formats on efficiency with respect to front-end and back-end
components: Product assortment that refers to the basic value proposition of retailers
(Mishra and Ansari, 2013), added services that provide additional benefits to attract
consumers, and the distribution system that represents the resources or ability to manage
logistics and inventories.

Assortment width impacts retail efficiency. Retailers increase their basic
service level as a distribution service provider by increasing their assortment width (i.e.,
the variety of products) and cover a wider range of consumer demands (Walters and
White, 1987). However, wider assortment leads to higher inventory management cost.
German retailer Aldi achieved cost advantages through retail expansion while
narrowing its assortment range (Planet Retail, 2006). Further, in terms of chain-store
operation, standardization of assortment affects the distribution system. Standardized
assortment allows retailers to make centralized buying decisions and have a centralized
distribution system for multiple stores. Retailers that operate a centralized distribution
system are able to disperse the cost of goods sold toward a larger volume of products,
which reduces the average cost. Furthermore, higher service level requires more
employees and a better service environment. These additional inputs result in higher
operational costs and result in higher prices of products. As a result, the sales amount
may decrease and retailers may have a relatively low inventory turnover.

The back-end distribution system is important for retailers to achieve

efficiency (see chapter 3 for detailed arguments); further, front-end practices, such as



assortment and services, impact retail efficiency by influencing the retailer’s
distribution systems. Therefore, retail formats that reflect the typology of retail
operations are an important factor to consider in the context of retail efficiency.

In the following chapters, this dissertation empirically analyzes the
hypotheses by applying estimation models to Japanese retail data. In the Japanese
market, department stores, general merchandise stores (GMS), convenience stores
(CVS) and apparel-specific stores are noteworthy formats (Larke and Causton, 2005).
Furthermore, multi-format, that is, the operation of multiple formats by retailers, has
recently become another important format in the Japanese market.

The traditional departmental store format has survived in the Japanese retail
market, whereas this format has limited presence in western markets. Department stores
account for approximately 4% of the total retail sales in Japan (METI 2015).
Department stores operate a small number of large stores in metropolitan areas. Their
main sales are split among grocery, apparel, and household goods while providing a
wide assortment of products. Further, they provide less self-service and various
high-level personal services (Larke and Causton, 2005). Recently, tourists have been
purchasing many products from Japanese department stores. Therefore, these stores
have been hiring highly skilled employees to increase sales from tourists (METI, 2015).
On the other hand, chain-store management has not been introduced in the department
store format in Japan, while the centralized distribution system for multiple stores is
well-developed in other modern retail formats (Larke and Causton, 2005). In sum, the
characteristics of the department store format, such as wide assortment and high-level
personalized services result in relatively low inventory turnover and inefficient
operations. However, because department stores achieve a high level of sales from each
store and most retailers operate a small number of stores, they possibly achieve quantity
advantages while purchasing products and incur relatively low administrative costs
required to manage multiple stores from the headquarters. Therefore, department stores
are an important format to consider in the Japanese retailing context.

GMS account for approximately 9% of the total retail sales in Japan (METI,
2015). GMS comprise large-scale stores, second in size to department stores, with a
wide assortment of products. GMS comprise several, large stores with self-service.
Sales are split among grocery, apparel, and household goods; however, grocery is the

main product (Larke and Causton, 2005). GMS generally employ a chain-store



operation system and standardize assortment and operations at each store. Further, GMS
retailers operate a centralized distribution system to manage standardized stores (Larke
and Causton, 2005). In sum, although GMS retailers have a variety of products at many
stores, they employ a centralized distribution system to optimize chain-store operations
as a company.

CVS is one of the most modernized formats accounting for about 7% of the
total retail sales in the Japanese retail market (METI, 2015). The CVS format focuses
on inventory turnover with several small stores having long hours of operation (usually
24 hours a day for 365 days in a year). CVS employs chain-store operation, with a wide
but standardized assortment and a strongly centralized distribution system and franchise
system. Distribution and information systems are important characteristics of CVS
operations. For each store, deliveries arrive several times constantly with each product
being supplied from the distribution center through local distribution bases (Larke and
Causton, 2005). Information on inventories at each store and at the distribution centers
is shared by an information technology system, and merchandise planning such as
product prices are highly controlled by companies rather than individual stores. In sum,
CVS manage a nationwide store network with a developed distribution and information
system. However, companies operating major CVS brands also operate in other formats
(e.g., Seven & 1 Holdings Co., Ltd. operates Seven Eleven; Lawson purchased
supermarket chain Seijo-Ishii'; Aeon operates Ministop; FamilyMart and Uny group
holdings were merged?).

Retailers specializing in apparel do not have a large share in the overall
Japanese retail market because the product line is limited. However, modern apparel
retailers focus on efficient and low-cost distribution systems (Larke and Causton, 2005).
More specifically, specialty private apparel (SPA) retailers vertically integrate their
supply chains from manufacturing to retailing. Further, although apparel stores
traditionally operate with a high level of personal services, modern format stores are
more self-service oriented. In sum, this format provides limited assortment and have
vertically integrated supply chains. Thus, retailers achieve scale advantages through

increasing the sales amount with a centralized distribution system and by engaging in
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manufacturing.

Based on the above discussion, the type of retail format is an influential factor
affecting retail efficiency. The retail format reflects retailers’ operational characteristics
such as assortment, services, and distribution system; these characteristics impact retail
efficiency. Further, department stores, GMS, CVS, multi-format stores, and apparel
stores are the noteworthy formats in Japanese retail market (Larke and Causton, 2005).
However, the arguments about the type of retail format and offline operational
characteristics are not the main focus of this dissertation. This dissertation mainly
focuses on retailers’ integration of online and offline activities, in general, rather than
considering a specific format to discuss and analyze. Therefore, in the following
chapters, this dissertation uses the variables that represent type of retail format as

control variables for the purpose of analysis and reliable and stable estimation.
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Chapter 3. Cost Efficiency of Multiple Store Retailers: A
Comparison of Purchasing and Store Operation Costs

3.1 INTRODUCTION

Multi-store chain operations have recently emerged as a significant issue both nationally
and globally. According to Dawson (2007), the number of retailers operating business
in more than 10 countries increased from only 5 in 1986 to 32 in 2004.

In the context of single store operation, scale refers to the scale per store
(Ingene, 1984; Reardon, 1999). However, in the context of multi-store chain operations,
the issue of whether operations among multiple stores are efficient enough to keep pace
with the firm’s growth is an important issue. Therefore, the number of stores is a key
factor in considering scale for multi-store chain retailers (Srinivasan et al., 2013).

When retailers increase the scale per store, their prime advantage derives from
purchase quantities (Ingene, 1984). However, for retail firms adopting chain operations,
they must control multiple stores simultaneously, increasing the difficulty in managing
stores and risking a loss of efficiency during their retail expansion (Illueca et al., 2009).

Some recent studies have put forward controversial arguments about the
impact of the number of stores on efficiency (Assaf et al., 2011; Barros, 2006; Evans et
al., 2008; Ganeshan et al., 2007; Illueca et al., 2009; Srinivasan et al., 2013).

Firms increase the number of stores to expand their sales and market share,
not to gain cost efficiency (Srinivasan et al., 2013). Retailers obtain competitive
advantages from increasing the number of stores when they achieve sales higher than
the cost increase, while closing stores creates cost efficiency (Srinivasan et al., 2013)
because managing a large number of store is difficult without increasing general
administration costs, thus leading to lost efficiency retail expansion (Illueca et al.,
2009).

On the other hand, Barros (2006) shows that the number of stores has a
positive impact on retail efficiency using a Data Envelopment Analysis. Assaf et al.
(2011) show the positive relationship between the degree of geographical expansion and
efficiency by conducting a Bayesian analysis. In addition, studies into the relationship
between retail chain strategy and performance claim that retailers increase the number

of stores to obtain economies of scale.
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Further, studies not only into retail efficiency but also a broader range of retail
studies examining standardization, adaptation, and retail chain management (Evans et
al., 2008; Ganeshan et al., 2007) have explained the competitive advantages of
multi-store operations based on economies of scale.

Economies of scale refer to the cost advantages gained as the average cost
decreases as firm output or production numbers increase (Hanoch, 1975).

It is clear from the literature that there is no consensus about the relationship between
the number of stores and retail efficiency. Further, both arguments emphasize the cost
efficiency.

Moreover, though previous studies analyze the economies of scale of one
retailer and estimate extended models including new production factors, such as IT
investments (Reardon et al., 1999; Mishra and Ansari, 2013), the results between them
are inconsistent. Reardon et al. (1999) show a constant return on scale, while Mishra
and Ansari (2013) show diminishing returns on scale. Despite recent technological
developments, recent studies indicate that inefficiency may still result from expansion,
despite investments in technology.

Therefore, this study investigates the efficiency of multi-store chain retailers
by examining the relationship between retail efficiency and the number of stores.
Specifically, this study focuses on different types of costs to clarify how retail costs
increase when the number of stores increases.

The results show that despite the advantage in distribution in terms of
quantities brought through store expansion, there is a constant increase in other costs
such as costs for sales and general administration. Thus, this tradeoff relationship
between purchasing cost advantages and other costs increases determines whether
retailers can achieve total operational cost advantages. The content of this chapter is
published in proceedings of Academy of Marketing Science (Tagashira and Minami,
2016)

3.2 Literature Review

Retail efficiency is widely used to measure retail performance with efficiency defined
as the ratio of inputs and outputs (Assaf et al., 2011; Barros, 2006; Ingene, 1984;
Mishra and Ansari, 2013). Output represents the result of production, which in the retail

12



context refers to sales and value-added which is calculated as the difference between
sales and purchasing cost (Ingene, 1984; Keh and Chu, 2003; Mishra and Ansari, 2013;
Yu and Ramanathan, 2008; Uyar et al., 2013). Input represents the factors for
production, such as capital and labor (Barros, 2006; Ingene, 1984; Keh and Chu, 2003;
Mishra and Ansari, 2013; Reardon et al., 1996; Yu and Ramanathan, 2008). Thus,
efficient retailers can produce more with the same inputs as inefficient retailers.

Recently, a few studies examined the impact of number of stores and
expansion on efficiency. Barros (2006) conducted a Data Envelopment Analysis (DEA)
and tobit regression analysis, and found a positive relationship between efficiency and
number of stores.

DEA is a method to calculate a decision-making unit’s relative efficiency for
multiple input and multiple output situations. Some studies employ this approach to
measure retailers’ efficiency (Keh and Chu, 2003; Barros and Alves, 2003). Further,
Assaf et al. (2011) investigate the degree of geographical expansion and show a positive
relationship between geographical expansion and efficiency.

Some studies emphasize economies of scale to explain why multiple store
retailers obtain competitive advantages through expansion. For instance, Evans et al.
(2008) use a qualitative study to show that standardizing retail operations leads to
efficiency through economies of scale. In other words, firms standardize their
operations in response to economies of scale through expansion. Further, Ganeshan et al.
(2007) use the speed to obtain economies of scale as a parameter in their model wherein
retailers decide to localize or centralize their business.

Economies of scale mean that the average cost of production decreases as
scale or production increases (Hanoch, 1975). Therefore, some studies propose that the
number of stores has a positive impact on efficiency because they can produce with a
lower average cost by increasing their scale.

Further, researchers in econometrics have also studied economies of scale in
the retail context. Ingene (1984) estimates a Cobb-Douglass production function to test
the economies of scale per store based on duality and shows evidence that only drug and
variety stores obtain economies of scale.

On the other hand, Reardon et al. (1996) estimate a Cobb-Douglas production
function for a retail store in Dallas, Texas, and find that retail stores have constant

returns on scale. Mishra and Ansari (2013) estimated a modified Cobb-Douglass
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production function for clothing stores in India and observed a diminishing return on
scale.

Further, Illueca et al. (2009) focus on geographical expansion and efficiency,
and show that expanding operational scale leads to increased difficulty in managing
stores and general administration as a firm, which negatively affects efficiency.
Srinivasan et al. (2013) show that opening new stores has a negative impact on firm
value, because this is a sales expansion-focused initiative, while retailers close stores
during a cost-focused initiative. Thus, retailers obtain competitive advantages by
increasing the number of stores when the increase in their sales is higher than that in
their cost, and expanding operational scale by increasing the number of stores is a cost
inefficient activity.

Previous studies contain two controversial arguments. In the first, retailers
obtain cost efficiency by increasing the number of stores. In the second, retailers cannot
obtain cost efficiency by increasing the number of stores. Therefore, this study proposes
a theoretical framework for how retailers’ costs are affected by retail expansion,
especially by the number of stores, and empirically tests the framework.

However, besides macro issues such as regional, cultural, and economic
factors from national and geographical differences, in addition to time variation, factors
such as the type of retail format also impact the ability to scale efficiently. Ingene
(1984) claims that the format strongly impacts retail efficiency because of the
differences related to their retail operations, such as assortment types and selling and
promotional strategies. Therefore, other studies have employed a specific retail format
as their sample to control the format characteristics, such as differences in assortment
and service (Assaf et al., 2011; Barros, 2006; Mishra and Ansari, 2013). Therefore, this
study analyzes impact of the number of stores on efficiency while controlling for the
impacts of retail formats.

Integrating the above arguments, this study investigates whether retailers’
costs have increasing, diminishing, or constant returns as the number of stores increases.

Table 1 summarizes the previous studies mentioned in this paper.

14



Table 1 Summary of main literature

Authors (year) Focal point Method Main variables Results or Assumption
Retail cost efficiency and
firm characteristics (e.g.
age, the dgree of vertical
integration and
geographical expansion)
in Spain

Geographical expansion
has a positive impact on
efficiency

Total cost; Price of return

Assaf et al. (2011) on capital

Bayesian approach

The number of stores has

Efficiency and strategic Sales; Value added(VA);

Barros(2006) factors in Portogal DEA and tobit regression Labors; Capital a pOSlthe'lmpaCt on
efficiency
Drivers of retail Economies of scale is a

Internationalization;
Qualitative interviews Standardization and
Adaptation

driver retailers to
standardize their
operation

internationalization and
standardization of retail
operation
An optimization model
that allocates buyers
Ganeshan et al. (2007) |between a central buying

Evans et al. (2008)

Optimal buying behavior

Model development and | Full time equivalent; depends on how fast the

Lo simulation Central/local location .
organization and local economies of scale
retail outlets benefits accrue
The effect of Efficiency change; Thi way to cxpand their
geographical expansion | DEA and nonparametric | Number of branches; % scale impacts on
Illueca et al. (2009) - . B . |productivity achievement
on productivity of regression of number of branches in i he difficul
Spanish banks other market ue to the dithiculty to
control operation
Economies of scale for Estimation of Cobb- Economies of scale are
Ingene(1984) . . Douglass production | Sales; Labors; Store size | observed in specific
retail stores in the USA .
function formats
Economies of scale for Estimation of Cobb- VA; SKU; Store size; |Diseconomies of scale are

Mishra and Ansari (2013) Douglass production
function
Economies of scale for Estimation of Cobb-
Reardon et al. (1996) | retail stores in the USA | Douglass production

and the impact of IT input function

clothes stores in India Location; IT input observed

VA; Labors; Store size; | Constant return on scale
IT input are observed

Firm Value; The number |  Opening stores have
Bayesian approach  |of opening/closing stores;| negative impact on firm
Retailer characteristics value

Opening / Closing stores

Srinivasan et al. (2013) and firm value

3.3 Theoretical Framework and Hypotheses

While some previous studies claim that retailers obtain cost efficiency by increasing the
number of stores, others argue that retailers cannot obtain cost efficiency by increasing
stores.

Retailers primarily increase their operational scale in two ways. First, retailers
increase the scale per store to increase the amount of product to display and cover a
wider range of consumer demands (Walters and White, 1987). Second, retailers increase
the number of stores by opening new branches.

When retailers increase their scale, their costs increase as well. Because this
study focuses on cost efficiency and scale expansion, it focuses on both whether scale
has a positive impact on costs and how cost increases when scale increases. For
example, when retailers obtain cost advantages through expansion, scale elasticity of

cost is smaller than one.
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The most basic cost advantage obtained when retailers increase scale is
quantity advantage in purchasing costs which is explained based on economies of scale
(Ingene, 1984). Retailers with more stores must make larger purchase amounts of
specific products. Hence, retailers can disperse the costs related to one purchase
transaction over a larger amount of the product, reducing the average cost for a specific
product.

In terms of retail management, a report on Aldi’s retail operations claimed
that they achieved cost advantages through retail expansion while narrowing their
assortment range (Planet Retail, 2006). This implies a possibility that costs associated
with purchasing products has a diminishing return on scale.

However, academics have identified this effect only in the context of one
store (Ingene, 1984). In multi-store context, retailers have another characteristic
whereby any business expansion is accompanied by increased costs.

Srinivasan et al. (2013) emphasize that increasing the number of stores
increases costs, and retailers obtain cost advantages by closing stores. Further, retailers
must build a store and transact with customers to operate their business. As retailers
open new stores and expand their operational scale, the difficulty in controlling
operations at each store increases (Illueca et al., 2009). In other words, the costs
associated with selling and general administration, and promoting products in each store,
has increasing with retail expansion. However, this also has not been empirically tested.

These arguments imply a number of different types of costs, such as
purchasing cost, store administration, and general administration costs, which increase
differently as the number of stores increases. In other words, the arguments about types
of costs represent retailers’ two-sided operations, which include purchasing activities in
the distribution, and selling activities and store administration as the front end of retail
operations. While retailers obtain a scale advantage in purchasing cost by increasing the
number of stores, this is accompanied by a constant increase or inefficiency in other
types of cost. Thus, this trade-off relationship between purchasing costs and other costs
determines whether retailers can achieve total operational cost advantages.

How the cost increase can be analyzed by focusing on elasticity. If the elasticity were
one, the cost would increase linearly and it is not an efficient situation, whereas the
slope would be small if the elasticity were smaller than one and it shows the efficient

situation and if the elasticity were larger than one, the slope would be bigger when the
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number of stores increases and it shows the inefficient situation. Based on the following
proposition, this study hypothesizes the relationship between cost efficiency and the
number of stores.

Proposition 1. When the store elasticity of cost is lower than 1, larger number of stores
leads to higher cost efficiency. (For proof, see appendix 1).

Further, figure 1 visually represents the relationship between elasticity and the
way of cost increase. Integrating the above arguments, this study proposes the following
hypotheses:

H, Elasticity of purchasing cost is smaller than one.
H,, Elasticity of other costs is one.

H,, Elasticity of other costs is larger than one.

Figure 1

Cost Elasticity>1

Elasticity=1

Elasticity<1

Stores

3.4 Methods

3.4.1 Data Collection

The hypotheses are tested using a model developed and applied to the retail market in
Japan. Japanese retailers expand their business by increasing the number of stores,

though compared to those in the U.S., Japanese retailers have traditionally expanded by
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opening small store branches rather than expanding the scale per store as a result of
Japan’s land area and the large scale store law repealed in 2000 (Larke and Causton,
2005). Thus, Japanese market is an appropriate object to analyze the impact of the
number of stores.

Further, the Japanese market has been considered one of the most competitive
markets since even global retailers such as Wal-Mart and Carrefour encounter
difficulties when they enter and operate in Japan (Aoyama, 2007). Therefore, a study of
retail efficiency in Japan is relevant.

This study focuses on how costs increase when retailers expand their scale,
employing a cross section of data for the Japanese retail market to control for the effect
of commodity price and differences in market structure. This dataset is limited to those
retailers who have at least one store outlet for the purpose of clarifying and focusing on
the impact of the number of stores. Because it is difficult to assess the operational scale
for EC or catalogue operators, this study only focuses on retailers that operate physical
store outlets (i.e., bricks-and-mortar retailers).

The data is publicly listed and collected from the retailers” 2013 financial
reports sourced from EOL, a comprehensive business information database of Asian
firms, and from the related corporate websites if necessary. As a result, 213 samples
were obtained. EOL contains information from stock exchanges across the country and
data for some unlisted firms in Japan, making it an appropriate database to
comprehensively collect Japanese retailers’ data.

Tables 2 and 3 provide the descriptive statistics and correlation matrix for the
study variables, respectively. Because the estimation model uses the logarithm of
variables, so the tables provide descriptive information about the raw numbers and the

logarithm numbers.

Table 2 Descriptive statistics

Variables Mean Std. Dev.  Min Max

TC 185292.3  485642.6 300 5298872
PC 103871.4 2549859 187 3163564
oC 81420.84  369022.6 113 4920313
Number of stores 449.21 1384.55 1 11754
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Sales-space 3436.63 5927.59 24.060 48813.52

Labor 53.29 112.44 0.317 925.64
log(Sales) 11.07 1.47 5.743 15.52
log(TC) 11.03 1.46 5.704 15.48
log(PC) 10.47 1.53 5.231 14.97
log(OC) 9.88 1.50 4.727 15.41
log(Number of stores) 4.70 1.68 0 9.37
log(Sales-space) 6.95 1.68 3.18 10.80
log(Labor) 3.00 1.33 -1.15 6.83

Table 3 Correlation matrix

1 2 3 4 5 6 7 8 9 10

11

1 log (Number of 1

stores)

2 log (Sales-space) -0.41 1

3 log (Labor) -0.59 0.64 1

4 Food specialty -0.13 0.19 024 1

5 Apparel 0.19 -0.20 -0.28 -0.18 1

6 Home Center -0.06 025 007 -0.13 -0.11 1

7 GMS -0.03 024 0.15 -0.13 -0.11 -0.08 1

8 CVS 024 -0.14 -031 -0.07 -0.06 -0.04 -0.04 1

9 Drug store 0.19 -0.10 -0.15 -0.14 -0.11 -0.08 -0.08 -0.05 1

10 Department Store -0.50 027 055 -0.12 -0.10 -0.07 -0.07 -0.04 -0.08 1
11 Multi format 021 -0.01 0.02 -0.11 -0.09 -0.07 0.01 -0.04 -0.07 -0.06

1

3.4.2 Measurements and Empirical Specification

This study focuses on the trade-off relationship between different types of costs. To
empirically test this framework, this study analyzes how retail costs increase depending
on retail expansion, including the number of stores. Thus, this study focuses on the
relationship between the main variables including cost and the retail operational scale

rather than estimating the cost function. This study analyzes whether each cost has
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increasing, decreasing, or constant returns when the number of stores, sales space, and
number of employees (labor) increase.

Costs represent the dependent variables in this study, which focuses
especially on operational costs since Bianchi (2009) claims that marketing factors for
store operation are more important than financial assets to gain competitive advantage
in the retail market. This study examines three types of costs. The first is total
operational cost (TC), representing costs related to retail operations, calculated in
millions of yen with the following:

TC = Sales — Operational profit
The second is purchasing cost (PC), which represents the monetary amount of purchases
in millions of yen. The third includes other administration costs (OC), calculated as
follows:
0C =TC—-PC
This cost includes those associated with retail operations such as logistics, advertising,
store administration, and general administration.

This study uses the number of stores, sales space per store (m?), and the
number of employees as independent variables. Previous studies have adopted sales
space as retailers’ input (Barros, 2006; Ingene, 1984; Keh and Chu, 2003; Mishra and
Ansari, 2013; Reardon et al., 1996; Yu and Ramanathan, 2008). However, previous
studies have found inconsistent results in terms of the relationship between sales space
and efficiency, so this study analyzes the impact of sales space while controlling the
impact of the number of stores and retail format. Labor has also been employed as an
input factor (Ingene, 1984; Keh and Chu, 2003; Mishra and Ansari, 2013; Reardon et al.,
1996). This study includes part-time employees in the labor variable because part-time
employees play an important role in retail store operations. This study uses sales per
store and the number of employees per store to avoid multicollinearity between
independent variables (Ingene, 1984).

Ingene (1984) claims that format strongly impacts retail efficiency because of
the differences related to retail operations, such as assortment type and selling and
promotional strategies. Assaf et al. (2011) focuses only on supermarkets to analyze
retail efficiency to control for differences in assortment and service between formats.
Thus, characteristics inherent to specific formats related to retail operational strategies

such as assortment, selling, promotion, and service impacts efficiency. Therefore, this
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study controls the impact of format by using dummy variables for some major formats.

As a controlling variable, “specialty retailers” (Ingene, 1984; Keh and Chu,
2003; Mishra and Ansari, 2013; Uyar et al., 2013) are defined as retailers with a specific
product type that represents more than 90% of the company’s sales to specify
assortment specialty. General assortment (Barros, 2006; Ingene, 1984) is defined as a
retailer with a multi-product type assortment and no product that accounts for over 80%
of sales. This study employs the sub-classification of general assortment as the format.
This study follows the classification within the commercial statistics published by the
Japanese Ministry of Economy, Trade and Industry.

This study specifically estimates the following log-linear regression models to
analyze how costs increase when retail scale increases while controlling for retail
format.

(1) logTC = ay + a4 log Stores + a, log Size + a3 log Labor + Controls + u,
where TC represents total cost, Stores represents the number of stores, Size represents,
Labor represents the number of laborers and Controls represents control variables for
type of retail format that includes food specialty stores, apparel, home centers, general
merchandise stores, convenience stores, drugstores, department stores and multi-format.
(2) logPC = By + Py logStores + B, logSize + 3 1log Labor + Controls + v,
where PC represents purchasing cost.

3) logOC =y, + vy, log Stores + y, log Size + y; log Labor + Controls + e,
where OC represents other costs.

Because this model takes the logarithm for both dependent and independent
variables, parameters represent elasticity. Therefore, the estimation results show if
independent variables have a positive or negative impact on the dependent variables, as
well as how the dependent variables increase when the independent variables increase.
Figure 1 represents the relationship between estimation result and the way of parameter
increase. If the elasticity is one, the cost would increase linearly, whereas the slope
would be small if the elasticity is smaller than one and if the elasticity is larger than one,
the slope would be bigger when the number of stores increase.

Hypothesis 1 is empirically tested based on following null hypothesis.

H(])-: Bl == 1.
Null hypothesis for hypotheses 2a and 2b can be expressed as follows.
Hg: ]/1 = 1.
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3.5 Results

This study first employs the Ordinary least square (OLS) method, however,
heteroskedasticity in the variance was identified in the TC and OC models through a
Breusch-Pagan Cook-Weisberg test (y2(1) = 4.24, $p = 0.039 for TC; x2(1)=11.57,p
= 0.001 for OC). Therefore, this study employs heteroskedasticity robust standard error
(White, 1980) for the TC and OC models. Heteroskedasticity was not identified for the
PC model (x%(1) = 0.05, p = 0.816$ for PC).

At the 5% significance level, null hypothesis for PC is rejected (p = 0.005) but
null hypotheses for OC (p = 0.858) and TC (p = 0.207) are not rejected. Therefore, H;
was supported. Also, because a linear increase was observed for other costs, HY was
supported.

Because the elasticity of total cost also is one and it increases linearly as the
number of stores increases, the hypothetical framework proposing that despite gaining a
purchasing cost advantage, the trade-off relationship between purchasing costs and
other costs determines if retailers achieve total operational cost advantages was
identified.

For TC, PC OC, sales-space elasticity are smaller than one (p = 0.000). On the
other hand, TC increases linearly when the number of laborers (p = 0.106), for PC (p =
0.095) and for OC (p = 0.065). Tables 4, 5, and 6 present the results for the TC, PC, and
OC analyses.
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Table 4 TC results

Variables . Total cost

Coefficient SE. p—value
Number of stores 0.941 0.047 0.000
Sales—space 0.099 0.031 0.002
Number of Laborers 0.897 0.063 0.000
Dummy for Grocery stores —0.057 0.109 0.603
Dummy for Apparel -0.166 0.126 0.190
Dummy for Home Center 0.114 0.106 0.281
Dummy for GMS 0.023 0.144 0.875
Dummy for CVS 1.038 0.554 0.062
Dummy for Drug Stores 0.331 0.108 0.003
Dummy for Department Store 0.802 0.229 0.001
Dummy for Multi format 0.340 0.407 0.405
Constant 3.140 0.383 0.000
F test F(11, 201)=109.37 (p=0.000)
R-sqare adjusted R-sgare adjusted=0.8693
Elasticity test of Number of stores Testar 1=1: F(1, 201)=1.60 (p= 0.207)
Elasticity test of sales—space Testa2=1: F(1, 201)=824.59 (p= 0.000)
Elasticity test of Number of Labors Test a 3=1: F(1, 201)=2.63 (p=0.106)

Table 5 PC Results

Purchasing cost

Variables Coefficient S.E. p—value
Number of stores 0.873 0.044 0.000
Sales—space 0.143 0.045 0.002
Number of Laborers 0.878 0.073 0.000
Dummy for grocery stores 0.130 0.172 0.452
Dummy for Apparel -0.128 0.183 0.485
Dummy for Home Center 0.318 0.232 0.172
Dummy for GMS -0.023 0.232 0.920
Dummy for CVS -0.088 0.397 0.824
Dummy for Drug Stores 0.757 0.217 0.001
Dummy for Department Store 0.664 0.319 0.038
Dummy for Multi format 0.101 0.265 0.703
Constant 2.611 0.385 0.000
F test F(11, 201)=55.29 (p=0.000)

R-sqare adjusted

R—sgare adjusted=0.738

Elasticity test of Number of stores

Test B 1=1: F(1, 201)=8.19 (p=0.005)

Elasticity test of sales—space

Test B 2=1: F(1, 201)=361.76 (p= 0.000)

Elasticity test of Number of Labors

Test B 3=1: F(1, 201)= 2.82 (p=0.095)
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Table 6 OC results

Variables o Other cost

Coefficient S.E. p—value
Number of stores 0.992 0.047 0.000
Sales—space 0.053 0.040 0.187
Number of Laborers 0.859 0.076 0.000
Dummy for Grocery stores -0.286 0.124 0.022
Dummy for Apparel -0.054 0.108 0.615
Dummy for Home Center -0.045 0.100 0.652
Dummy for GMS -0.019 0.160 0.905
Dummy for CVS 0.970 0.937 0.302
Dummy for Drug Stores -0.211 0.108 0.051
Dummy for Department Store 0.918 0.278 0.001
Dummy for Multi format 0.266 0.411 0.519
Constant 2.268 0.393 0.000
F test F(11, 201)=94.35 (p=0.000)
R-sqare adjusted R—sqare adjusted=0.8289
Elasticity test of Number of stores Test 7 1=1: F(1, 201)=0.03 (p=0.858)
Elasticity test of sales—space Test ¥ 2=1: F(1, 201)=560.19 (p= 0.000)
Elasticity test of Number of Laborers |Test ¥ 3=1: F(1, 201)=3.42 (p= 0.065)

3.6 Discussions

The empirical results show that elasticity of purchasing costs for the number of stores is
significantly smaller than one, but other costs, including the costs associated with retail
operations such as advertising, store administration, and general administration, and
thus total operational costs increases linearly when the number of stores increases.
These results are consistent with the hypotheses in this study, and emphasize
the tradeoff relationship between purchasing costs and other costs associated with
selling and general administration as well as promoting products in each store. Thus,
when retailers expand their operational scale by increasing the number of stores, they
gain efficiency in the back-end of retail operations related to distribution, but not in the
front-end of the retail operation, such as store management and general administration.
The results related to sales space show that all types of costs increase in an
efficient way when the sales-space per store increases, indicating that retailers can
increase efficiency by increasing the sales space while the number of stores and the

number of employees are controlled. In other words, an expansion strategy focusing on
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a few large stores is likely to be efficient.
However, increasing the number of employees does not seem to show any
efficiency gains. Therefore, it is difficult to improve efficiency by increasing the

number of employees so long as the sales space and the number of stores are controlled.

3.6.1 Theoretical Contributions, Managerial Implications and Limitations

Previous studies show controversial results in terms of the relationship between the
number of stores and cost efficiency. This study focuses on retailers’ cost efficiency,
especially regarding increases in costs associated with expansion.

Further, despite technological advancements, recent studies into economies of
scale and IT investments show inefficiency as a result (Reardon et al., 1996; Mishra and
Ansari, 2013). These results indicate the possibility that it is difficult to gain efficiency
through retail expansion, despite investments in technology.

This study highlights the cost structure of multi-store chain retailers.
Specifically, the results emphasize that purchasing costs and other costs increase
differently as the number of stores increases, indicating as retailers open new stores and
expand their operational scale, it becomes more difficult to control operations at each
store (Illueca et al., 2009). In other words, the costs associated with selling and general
administration and promoting products in each store has increasing returns through
retail expansion.

Further, this study also shows that sales space per store and the number of
stores have different impacts on cost efficiency. The results also show that an increase
in sales space per store leads to efficiency in both purchasing and other costs, such as
those associated with selling and general administration. This suggests that retailers’
capital input should be considered separately as the number of stores and sales space per
store, and not as the total sales space, which is calculated as sales space per store times
the number of stores.

The results offer several managerial implications. The results clarify the cost
structure of multi-store chain retailers, and can assist managers in determining an
investment strategy to grow efficiently. For example, because increasing the number of
stores creates cost efficiency in purchasing, it is better retailers that aim to obtain cost

efficiency in the channel to reduce investments in operations and to invest more in the
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purchasing process. For example, investments in delivery systems, such as through
information communication technology is one option.

On the other hand, retailers interested in reducing the rate of increase in store
operations and administration, it is better to focus on a practices specifically targeting
such costs. For example, advertising and pricing are important. In Japan, many retailers
employ high-low pricing and leaflet discount information for each store. A standardized
advertising format for the chain and an everyday low price approach could possibly
improve retailers’ advertising cost efficiency.

Further, an approach to open a few large stores is likely to be efficient. The
results show that the number of stores leads to purchasing cost efficiency, but not for
other costs, such as those associated with selling and general administration. However,
this can be overcome by increasing the sales space per store, as this creates efficiency
for both purchasing and other costs.

As this study represents the first analysis of the impact of the number of stores
on cost efficiency, it has two limitations. First, the sample for this study is a cross
section of data for the Japanese retail market. This method controls for the effect of
commodity prices and differences in market structure, though these results cannot be
generalized globally due to the characteristics of the data. Extending the sample would
help in creating a generalizable result. Further, an analysis of the effect of time and
changes in scale on efficiency would aid in understanding the relationship between
scale expansion and efficiency.

Second, this study does not assess the impact of online factors on efficiency.
Because many retailers operate online stores, studies are required to identify the
relationship between online store management and retailer efficiency. This could lead to

a better understanding of the relationship between retail expansion and cost structure.

3.6.2 Conclusion

As many retailers expand their business by increasing retail outlets based on chain
operations, the number of stores is an important indicator affecting the business’
efficiency. However, the previous literature contained conflicting results and arguments
about the impact of the number of stores on efficiency. This study contributes the first

analysis of how costs increase when the number of stores increases by conducting
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log-linear regression analysis.

Overall, when multi-store chain retailers expand their operational scale, they
may obtain a quantity advantage in purchasing costs, but this is accompanied by a
constant increase in the costs for store operations. Thus, a strategy to create a few large

branches is likely to be efficient.

27



Appendix 1

Proof of proposition 1: First of all, we define a statement “larger number of stores
leads to higher cost efficiency” as “larger number of stores (S) leads to lower cost per
store (C/S)”.

Definition 1. The definition above can be written as follows.

C dc
d(—) =S —-C dc C
S =dS <o —< —.
as S2 ds S

When the store elasticity of cost is lower than 1, the relationship between cost and the

number of stores can be written as follows.

e de dc C
L _dS el
§_£<1®d5<5'
S S

Example: An example of the proposition above can be shown as follows.

When the cost function is € = AS%, marginal and average costs are given by,

AC _ 1 cans
as ¢ ’
C
2 = As%-1,
=4S

Thus, when the store elasticity of cost is less than 1 (« <1), Z—z < %
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Chapter 4. An Empirical Study on the Impacts of
Cross-channel Integration on Retailers’ Cost Efficiency

4.1 Introduction

The development of the Internet and e-commerce (EC) changed retailing situation
(Verhoef, Kannan, and Inman, 2015). This change, which established multichannel
(MC) retailing, drives retailers to sell products and communicate with customers
simultaneously through EC and physical stores (Zhang et al., 2010). MC retailing first
involves the decision to add new channels to the existing retail channel mix (Geyskens,
Gielens, and Dekimpe, 2002). Thus, early studies on MC retailing focus on the effects
of both online and offline channel operations on retail performance (Geyskens et al.,
2002; Avery, Steenburgh, Deighton and Caravella, 2012; Min and Wolfinbarger, 2005;
Homburg et al., 2014). However, previous studies identified both positive and negative
influences of MC retailing on retailers’ performance (Biyalogosky and Naik, 2003;
Avery et al., 2012).

For this controversial argument, recent studies suggest that retailers’ cross-channel
integration is important to improve retailers’ performances (Neslin and Shanker, 2009;
Zhang et al., 2010; Cao and Li, 2015). Cross-channel integration can be defined as “the
degree to which a firm coordinates the objectives, design, and deployment of its
channels to create synergies for the firm and offer particular benefits to its consumers”
(Cao and Li, 2015).

Further, previous studies assume that there are some stages retailers to
develop cross-channel integration (Zhang et al., 2010; Cao and Li, 2015). First of all,
retailers add a new channel to their existing channels, but they manage their channels
individually. Second, retailers coordinate value proposition practices such as price, to
increase customer value and sales (Zhang et al., 2010). Finally, retailers coordinate
information and distribution systems, organizational structure and employees’
management to optimize operational practices and increase organizational performances
(Zhang et al., 2010; Cao and Li, 2015). Specifically, retailers start the integration
process from the simplest functions, such as brand names and marketing messages, and
then integrate complex functions, such as assortment, prices, distribution systems and

organizational structures (Cao and Li, 2015).
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Both conceptual and empirical works provide the consistent understandings of
the positive impact of cross-channel integration on demand-related out comes such as
customer perceived values (Neslin et al., 2006; Neslin and Shanker, 2009; Zhang et al.,
2010; Van Baal, 2014; Herhausen et al., 2015) and sales growth (Cao and Li, 2015).
However, there are pros and cons for impacts of cross-channel integration on
organizational performances in previous studies on cross-channel integration and
synergetic outcome of MC retailing.

Berger, Lee and Weinberg (2006) identify positive impacts on organizational
performances. They find that integration of decision-making for online and offline
channels leads to higher profit than individual decision-making for each channel. For
the conceptual argument, Neslin and Shanker predict that integration leads higher cost
efficiency through economies of scale and scope. For an empirical work, Oh, Teo and
Sambamurthy (2012) identify that cross-channel integration leads retailers’ higher
perceived competence.

However, there are some negative arguments for cost-related outcomes.
Conceptual works predict that integration of online and offline operations lead to higher
operational complexity or difficulties and resultant inefficient operations (Verhoef et al.,
2010; Zhang et al., 2010). Campbell and Frei (2010) do not directly assess
cross-channel integration, but they reveal that retailers, which obtain sales synergy
among online and offline channels have higher average cost because demand for direct
human interaction at offline stores increases when customers who use both channels
increase. Further, Ofek, Katona and Sarvary (2011) show that increased employees’
support for both channels results higher expense and lower profit.

In sum, cross-channel integration has been discussed based on retailers’ value
proposition to customers and the synergetic impacts on demand-related outcomes have
been conceptually discussed and empirically identified (Neslin et al., 2006; Neslin and
Shanker, 2009; Zhang et al., 2010; Van Baal, 2014; Cao and Li, 2015; Herhausen et al.,
2015). On the other hand, even though retailers obtain positive impacts on sales, their
operation can be inefficient. (Campbell and Frei, 2010; Verhoef et al., 2010; Zhang et
al., 2010; Ofek et al., 2011).

Nature of retailing makes difficult to understand how cross-channel
integration effective for organizational performances. Retailers produce distribution and

other added services through transaction with customers. Therefore, the transaction with
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customers has been seen as a basic output of retailers (Mishra and Ansari, 2013). In
comparison with manufactures, because retailers produce services to customers, their
value proposition practices to customers such as assortment, advertising and services
impact on their cost efficiency (Ingene, 1984). Hence, the effectiveness of cross-channel
integration for cost-related performance is not clear in previous studies.

Furthermore, retailers have more complex cost structure than other service
sectors due to product assortment and inventory management (Zhang et al., 2010).
Therefore, how cross-channel integration impacts on cost efficiency is a key question to
understand its effectiveness on overall organizational performances. Thus the objective
of this study is to address following research questions: (1) how does cross-channel
integration on retailers’ cost efficiency, and (2) how do retailers’ characteristics
moderate the effect?

The empirical panel data analysis for Japanese retail market reveals that
cross-channel integration has a positive impact on cost efficiency. This study
contributes to the stream of studies on MC and omni-channel retailing by arguing the
mechanism of cost efficiency in cross-channel integration context and testing the
hypotheses empirically. Further, given the effectiveness of cross-channel integration is
varied from firm-level characteristics (Cao and Li, 2015), it is necessary to address the
moderating effect of both online and offline characteristics on the relationship between
cross-channel integration and cost efficiency. Providing empirical understandings into
the moderating factors, this study proposes further contributions and implications for
managers.

For the firm-level characteristics, this study reveals the negative moderating
effect of the length of EC experience. This result is empirically and logically consistent
with Cao and Li’s (2015) results. The result basically reveals that it is difficult to
achieve economies of scale with respect to distribution in EC. Further, this result
supports our proposed fundamental mechanism that MC retailers achieve cost efficiency
from the complementarity of front-end and back-end systems. Therefore, this result
contributes to studies on cross-channel integration not only by providing consistent
results with Cao and Li’s (2015) research but also by proposing a new mechanism for
MC retailers to achieve better organizational performance.

To answer research questions, this chapter is organized as follows. First, this

study summarizes conceptual foundation and develops hypotheses. Based on knowledge
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about retail efficiency and interdependence theory, this study argues the relationship
between cross-channel integration and cost efficiency. Following this, the article
explains research methodology and current results. Finally, this study discusses the
theoretical contributions and managerial implications and outlines limitations and future

research directions

4.2 Conceptual Foundation

4.2.1 Cross-channel Integration

In the retailing context, multichannel retailing through catalogs and physical stores has
been practiced since the 1920s, and MC retailing has been an important business subject
in relevant academic fields since the 2000s because of the development of EC (Zhang et
al., 2010). Therefore, retailers’ activities that sell products and communicate with
customers through multiple channels and, recently, online and offline channels (EC and
stores) are the focus of recent research (Neslin et al., 2006).

MC retailing first involves the decision to add new channels to the existing
retail channel mix (Geyskens et al., 2002). Thus, early studies on MC retailing focus on
the effects of the existence of both online and offline channels on retail performance
(Geyskens et al., 2002; Avery et al., 2012; Min and Wolfinbarger, 2005; Homburg et al.,
2014). Channel addition can provide synergy between online and offline channels but
can also cause cannibalization and complex administration. Therefore, although
multichannel retailing first involves the decision to add new channels to the existing
retail channel mix (Geyskens et al., 2002), integration across channels has become a
primary focus of recent studies that attempt to understand how retailers achieve synergy
among MCs (Neslin et al., 2006; Neslin and Shanker, 2009; Zhang et al., 2010; Oh et al.,
2012; Cao and Li, 2015). Retailers integrate their MC operation in a range from
complete separation to full coordination (Neslin et al., 2006).

Cao and Li (2015) summarized some approaches (narrow and broad) and
perspectives (customer and firm-centric) to argue cross-channel integration. Narrow and
broad approaches highlight a retailer’s use of channels. A narrow approach defines
cross-channel integration as consistent and homogenized offering to customers across
channels (Avery et al., 2012). On the other hand, a broad approach emphasizes

coordination across channels rather than a homogenized offering and focuses on
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objectives, retail offerings, distribution and information systems, and the organizational
structure of channels (Neslin et al., 2006; Cao and Li, 2015).

Customer-centric perspectives emphasize customer-oriented outcomes such as
benefits offered to customers or customer shopping experiences (Gulati and Garino,
2000) while firm-centric perspectives emphasize benefits for firms such as sales
synergy and cost efficiency (Neslin and Shanker, 2009; Verhoef et al., 2010). Therefore,
cross-channel integration can be defined as “the degree of coordination of objectives,
retail offerings, distribution and information systems, and organizational structure to
create synergetic outcomes for firms and customer benefits” (Cao and Li, 2015).

Because this study aims to capture cross-channel integration comprehensively
and to identify its impact on cost efficiency, the definition of cross-channel integration
in this study contains both homogenized offering and coordination of operations. For
example, measurement of cross-channel integration in this study includes homogenized
retail brand name, promotions and coordinated merchandize planning.

Previous researches assume that there are stages to develop cross-channel
integration (Zhang et al., 2010; Cao and Li, 2015). The level of integration can be
defined as follows (Cao and Li, 2015). If a retailer operates multiple channels
individually, then the integration level becomes one (lowest). If a retailer integrates
brands or marketing communication, then the integration level becomes two. If a
retailer integrates order fulfillment or consumer information access, then the level
become three. If a retailer integrates fundamentals (services, promotion, price,
assortment, and loyalty programs), the back-end system (logistics, information systems,
databases), or organizational aspects (organization structure, recruiting, and incentive

systems) level becomes four (highest).

4.2.2 Retail Efficiency

The definition of efficiency is the ratio of outputs to inputs (Ingene, 1982; Assaf, Barros,
and Sellers-Rubio, 2011; Barros, 2006; Mishra and Ansari, 2013). Further, cost
efficiency assesses how well a firm allocates and uses its resources to produce given
outputs (Krasnikov et al., 2009).

Researchers commonly use two inputs to produce retail outputs, labor and

capital. For labor input, number of laborers is the most common measurement (Arndt
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and Olsen, 1975; Ingene, 1984; Kamakura, Lenartowicz, and Ratchford, 1996; Reardon,
Hasty, and Coe, 1996; Barros, 2006; Yu and Ramanathan, 2008; Mishra and Ansari,
2013; Uyar, Bayyurt, Dilber, and Karaca,, 2013). There are several measurements for
retail capital, but the most common measurement is the area of sales space (Arndt and
Olsen, 1975; Ingene, 1984; Kamakura et al., 1996; Reardon et al., 1996; Barros, 2006;
Yu and Ramanathan, 2008; Uyar et al., 2013). Some studies employ the monetary
amount of assets as capital input (Betancourt and Gautschi, 1993; Yu and Ramanathan,
2008) and merchandise cost (Mishra and Ansari, 2013) as another input factor. These
measurements are employed because sales space is an insufficient measurement to
capture overall retail characteristics such as assortment variety, assurance of product
delivery, information delivery, and ambience (Betancourt and Gautschi, 1993). Thus,
merchandise cost represents assortment and inventory, and assets represent capital such
as store environment and equipment structure to manage the inventory system and
information delivery.

On the other hand, it is difficult to define retail output factors because of the
lack of physical outputs by retailers (Ingene, 1984). In the academic field, most articles
employ sales as an output measurement (Ingene, 1982; Barros and Alves, 2003;
Sellers-Rubio and Mas-Ruiz, 2006; Uyar et al., 2013; Mishra and Ansari, 2013). Sales
represent the monetary value of the quantity of products sold and include information
on the quantity and price of products sold (Ingene, 1982; 1984). It shows that retail
output is related to transactions between retailers and their customers because retailers
provide distribution and added services to customers (Ingene, 1984).

Therefore, cost efficiency in retail context assesses allocation of resources to
achieve sales and transaction with customers. Cost efficiency measures how well a firm
well a firm use its resources to meet a given sales volume and market demand.

The primary focal outcome of this study is cost efficiency in the retail context.
Some recent studies on offline store operation have suggested controversy concerning
the effect of scale expansion on efficiency (Assaf et al., 2011; Barros, 2006; Evans,
Bridson, Byrom, and Medway, 2008; Ganeshan, Ring and Strong, 2007; Illueca, Pastor,
and Tortosa-Ausina, 2009; Srinivasan, Sridhar, Narayanan, and Sihi, 2013).

Some studies show that retailers expand their selling scale to increase their
sales and market share, not to gain cost efficiency (Srinivasan et al., 2013) because

general administration costs increases (Illueca et al., 2009).
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On the other hand, Barros (2006) shows that the number of stores has a
positive impact on retail efficiency using a data envelopment analysis. Assaf et al.
(2011) show the positive relationship between the degree of geographical expansion and
efficiency by conducting a Bayesian analysis.

These controversial arguments implies that scale expansion surpasses
advantage in terms of cost of goods sold through quantity advantage (Ingene, 1984), but
the same is not true for other costs including administration (Illueca et al., 2009;
Srinivasan et al., 2013). It shows that retailers’ scale expansion leads to efficiency in

product purchasing but also creates more complex administration.

4.3 Hypotheses Development

This section firstly summarizes some differences about operations between online and
offline channel, and then proposes hypotheses based on interdependence of integration
components.

Online channel has several unique characteristics in comparison with offline
store channel. The differences are basically derived from physical limitation of offline
stores. Offline retailers locate physical store outlets to transact with consumers who can
physically access to the store. However, online retailers do not face such physical
limitation and it enables to transact with consumers in a broader sense. Offline stores
also have narrower assortment than EC because the size of shelves is physically limited
in offline stores. Further, because the Internet reduces consumer search costs (Bakos,
2001), consumers can compare more products and brands using EC. Thus, EC retailers
must provide a wider and deeper range of products to satisfy customers’ needs. But
retailers can stock a wider assortment of products for online channels (Agatz,
Fleischmann, and van Nunen, 2008), whereas it costs more to handle an equally large
assortment at a physical store because of the physical capacity of each store.
Additionally, store operation requires face-to-face sales assist for their customers,
whereas EC only can engage online chatting (Alba et al., 1997).

Distribution systems are also different. This is because the type of cost for
online customers to purchase products is different from offline customers. As the above
explanation, consumers need to visit stores for purchasing products from offline stores.

Therefore, consumers spend trip cost to be stores and go back their houses. On the other
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hand, in general, consumers receive products at their houses when they purchase
products from EC. In this case, customers need to wait for shipping and its waiting time
can be calculated as waiting cost. Therefore, for retailers, product shipping management
is different among online and offline selling. Distribution centers supporting an offline
channel are organized to handle merchandise cartons and ship to each store as cartons,
whereas distribution centers supporting an online channel are organized to receive
merchandise in cartons and break the cartons down into individual products to send
customers (Zhang et al., 2010). Because online transaction requires individual shipping
for each customer, the cost for shipment increases when the sales amount increases.
Therefore, cost structure of EC is different from offline stores and it is difficult for EC
channel to obtain sales scale advantage in comparison with offline stores (Zhang et al.,
2010).

These differences result difficulty for retailers to integrate online and offline
operations (Zhang et al., 2010). Specifically, due to the low consumer search cost for
online channel, retailers need to provide wide and deep assortment for satisfying online
consumer needs whereas it costs more to carry an equally wide and deep assortment at
physical stores. Thus appropriate assortment size for each channel is different and thus
assortment integration is difficult (Zhang et al., 2010).

Further, it is difficult for retailers to integrate prices. Because the cost
structures of EC and offline stores are different, retailers should charge different prices
among channels. Pure play EC retailers set low price for selling products because
consumer information search cost is low and consumers easily compare prices among
many retailers (Bakos, 2001). EC retailers operate only a direct selling channel and
develop distribution system to optimize their distribution and achieve low cost
operation. However, MC retailers set similar prices to EC players in online market
(Xing, Yang and Tang, 2006), unless consumers will compare prices easily and high
priced MC retailers are not able to compete against EC retailers. Therefore, MC retailers
need to coordinate product prices for each channel based not only on their operations
but also on online and offline market conditions. These difficulties lead to higher
complexity to manage when retailers integrate front-end practices.

It is important for retailers to achieve high-leveled front-end integration to
provide synergetic value to customers to increase their sales growth through customer

reliability, loyalty, conversion rate and cross selling (Van Baal, 2014; Cao and Li, 2015).
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Further, increased sales amount leads to higher efficiency through distribution.
However, difficulty of assortment and price integration obstruct retailers’ cross-channel
integration. Integration of back-end component plays an important role to solve this
problem. Cross-selling environment that enable customers to switch online and offline
channels for purchasing products and click-and-collect service require compatible
distribution systems and inventory information systems across online and offline
channels. If a product was out of stock or did not carried in a channel but another
channel sells the item, inventory information should be integrated and customers who
want to purchase the product can reach to the inventory information. Also if the
distribution system was compatible, customers could choose the most convenient
channel to purchase the product and receive the product from the most convenient
channel. Click-and-collect service provides benefit for customers based on this
compatible distribution. Click-and-collect service users prefer to collect items from their
neighbor stores rather than wait the shipment at their houses. Inventory information
should be shared to provide this service otherwise the specific item can be out of stock
at a store that customer chose to collect. Further, supplementation of lacked items
requires compatible distribution system or shared inventory information. Additionally
click-and-collect service is effective in efficiency context because retailers do not ship
products to each customer and retailers can distribute and stock products as usual offline
inventories. Therefore, high-leveled front-end integration requires integrated back-end
systems and it results higher sales growth (Cao and Li, 2015).

According to above arguments, this study predicts that integration of
front-end and back-end components are complementarity (Ichniowski, Shaw and
Prennushi, 1996) on cost efficiency. Complementarity refers to the increase of the use
of one practice increases the productivity of another practice on objectives or outcome
(Milgrom and Roberts, 1990; 1995). In other words, when complementarity exists, a
practice is more effective when other practices are employed simultaneously.

The complementarities of practices are theoretically argued in incentive
contract theory (Holmstrom and Milgrom, 1994; Ichniowski et al., 1996). For example,
a practice such as using teams for problem solving may be more effective when other
practices, such as incentive pay and training, are employed simultaneously (Ichniowski
Shaw and Prennushi, 1997). Then complementarities of practices are and applied to the

plant productivity (MacDuffie, 1995; Ichniowski et al., 1997), marketing (Nakata, Zhu
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and Izberk-Bilgin, 2011) and MC retailing (Avery et al., 2012; Pauwels and Neslin,
2015). Complementarity should be considered as the impact of a group of practices
rather than impacts of individual practice (Ichniowski et al., 1997). Therefore, for
retailers with high integration level, integration of each component impacts as a group
and complementarity among front-end and back-end exists.

Back-end integration is important to provide cross selling or click-and
collect services. These services lead to higher sales amount and click-and-collect
service. Further, the increased sales amount results scale advantages in distribution
when retailers integrate back-end system. The integrated distribution system allows
retailers to share purchasing cost into increased sales amount from both online and
offline channels. Therefore, increased sales amount by cross-channel synergy increases
MC retailers’ cost efficiency through scale advantage in distribution (Inegene, 1982).
Therefore, this study predicts that higher integration level leads to higher cost efficiency
through complementarity of front-end and back-end components. Thus, this study

proposes following hypothesis.

H1. Cross-channel integration has a positive impact on cost efficiency.

Firms-level characteristics influence the effectiveness of business strategy
(Zeithaml, Varadarajan and Zeithaml, 1988). Within online and offline retail context,
both retailers’ online and offline characteristic should be considered as influential
factors. In previous studies, the degree of online experience and physical store existence
are major factors to consider the effects (Srinivasan and Moorman, 2005; Oh et al.,
2012; Cao and Li, 2015). Therefore, this study also predicts moderating impacts of
online experience and physical store existence.

The degree of firm online experience reflects how many years the retailer
operates EC (Oh et al., 2012). Even though experienced retailers seems have higher
efficiency, characteristics of EC operations may cause negative effect. Especially, this
study identifies following three mechanisms; (1) an impact of EC experience on sales
and (2) independence of EC management and (3) early adopter and technology
development.

First, Cao and Li (2015) identify the negative moderating effect of online

experience on the relationship between cross-channel integration and sales growth.
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Customers of online experienced retailers have higher trust for the retailers and thus a
lower perceived hesitation for EC usage. Therefore, online customers of greater online
experience retailers are reluctant to shift to offline channel and synergy among online
and offline channels become lower. Given that, the lower increase of sales amount
makes the complementarity of front-end integration and back-end system integration
weaker. Therefore, online experience can weaken efficiency by negatively moderating
the sales increase by cross-channel integration.

Second, for the independence of EC management, when retailers add online
channel to an existing offline channel, retailers tend to manage online channel
independently (Zhang et al., 2010). If an independent EC channel has greater experience,
it should have high performances such as customer online purchase (Biyalogorsky and
Naik, 2003) and unique abilities to achieve high performances such encourage lower
consumer search (Bakos, 2001). EC distribution has lower efficiency than offline stores
due to the individual shipping for each customer (Zhang et al., 2010). Therefore EC
experienced retailers are possibly influenced by EC operation that is less efficient than
offline operation. This leads to greater operational differences between EC and offline
stores and higher complexity and difficulty to integrate each channel.

Finally, when retailers begin EC, they invest information systems and
organize their operation based on the technology at the time. However, technology
development is really quick these days. Cost reduction of existing technology and new
efficient technology such as Internet, IC chip and cloud systems are introduced. In other
words, early EC adopters use the old technologies and design their organization
structure based on the technologies that are undeveloped in comparison with
technologies that followers (i.e., late EC adopters) employed. Thus, retailers update and
reinvest their information system when new efficient technology become poplar and it
requires adoption of organization structure. Therefore, early EC adopters need to
reshape their organization structure and operational scheme, whereas followers can start
their EC business with using the new efficient technologies and designing the
organization structure and operational scheme based on the efficient technologies.
Therefore, early EC adopters (i.e. EC experienced retailers) lose efficiency. Integrating

arguments above, this study proposes following hypothesis.

H2. Retailer’s online experience negatively moderates the impact of cross-channel
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integration on cost efficiency.

The retailer’s physical store presence refers to the number of stores (Oh et al.,
2012; Cao and Li, 2015). The number of stores is an important factor to consider,
because it represents not only retailers’ offline operational scale as a retail chain (Barros,
2006; Oh et al., 2012) but also retailers’ operational characteristics. For example, even
though two retailers have same total sales space as a firm, operational styles are
different among a firm with a few large stores and many small stores. Retailers with
larger number of stores need to prepare distribution network for each store to ship
products. Therefore, retailers with large number of stores have wider distribution
network than retailers with small number of stores. Therefore, retailers with large
physical distribution network can use and share their existing distribution resources to
develop cross-selling environment such as click-and-collect service.

Further, retailers with large store network have better coverage for multiple
offline markets and online customers easily access their neighbor stores (Steinfield,
Adelaar and Liu, 2005; Oh et al., 2012). Thus, retailers with more store outlets have
larger sales amount for offline market. Therefore, a retailer with larger number of stores
spread its purchasing cost into larger amount of product sold than a retailer with smaller
number of stores. This study hypothesized that cross-channel integration leads to higher
cost efficiency through complementarity of sales increase by front-end component and
compatible distribution and information system by back-end system. If a retailer
integrates its distribution system and has a large number of stores, the amount of
product sold is larger and the cost can be spread into more products than a retailer with
smaller number of stores. Integrating these arguments above, this study proposes

following hypothesis.

H3. Retailer’s physical store presence positively moderates the impact of cross-channel

integration on cost efficiency.

Figure 2 represents a hypothetical framework of this study.
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Figure 2 A hypothetical framework (Chapter 4)
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4.4 Methods

4.4.1 Data Collection and Samples

The hypotheses are tested using a model developed and applied to the Japanese retail
market. The data are publicly listed corporate level data collected from the retailer for
four periods (2012-2015) and from financial reports sourced from EOL, a
comprehensive business information database of Asian retailers, and corporate websites
if necessary. 123 firms that operate both online and offline channels during the period
listed in EOL as retailers were comprised. This study drops retailers that do not publish
when they started EC and with missing values for the variables used in this study. As a
result, 83 retailers, for a total of 305 firm-year observations were obtained. Thus, the

dataset is an unbalanced panel dataset

4.4.2 Measurements

Cost efficiency and level of cross-channel integration, main variables of this study, are
not directly observable from firm’s IR information. Therefore, this study conducts
stochastic frontier analysis (SFA) to derive cost efficiency variable (Krasnikov et al.,

2009) and conducts content analysis for the level of cross-channel integration based on
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empirical codes developed by Cao and Li (2015).

Cost Efficiency Estimation

To calculate cost efficiency value, this study estimate cost function by using SFA
(Krasnikov, 2009). Cost efficiency is measured based on how a firm’s inputs or costs
are from the efficiency frontier (i.e. the most efficient firm) for a given firm set (Greene,
1993).

To calculate cost efficiency, this study follows two steps. Firstly, cost function for
retailers is estimated.

(1) InC; = f(wy, yi, €,

where C represents total cost of inputs, w represents input factor prices, y represents
output and e represents residual. For the cost function estimation, this study employs
number of laborers (Arndt and Olsen, 1975; Ingene, 1984; Kamakura et al., 1996;
Reardon et al., 1996; Barros, 2006; Yu and Ramanathan, 2008; Mishra and Ansari,
2013; Uyar et al., 2013), fixed asset as a capital input (Betancourt and Gautschi, 1993;
Yu and Ramanathan, 2008) and cost of goods sold as a merchandise cost (Mishra and
Ansari, 2013) for input factors. This study also employs sales as an output measurement
(Ingene, 1982; Barros and Alves, 2003; Sellers-Rubio and Mas-Ruiz, 2006; Uyar et al.,
2013; Mishra and Ansari, 2013). Sales represent the monetary value of the quantity of
products sold and include information on the quantity and price of products sold
(Ingene, 1982; 1984).

SFA approach assumes that as a sample gets closer to the efficiency frontier,
the error term becomes smaller (Krasnikov et al., 2009). Therefore, a sample that has
the smallest error can be defined as the cost efficiency frontier within the sample set.

For the second step, this study calculate efficiency term “CEFF” for each
sample as the difference between the residual for a given sample and the smallest
residual within the sample set.

(2) CEFF; = exp(Ine; — Inmine),
where CEFF represents value of cost efficiency, e represents residual for firm i and min
e represents minimum residual value.
Because CEFF represents the difference between a retailer’s cost efficiency

and the cost efficiency of the most efficient retailer, higher (lower) value of CEFF
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means to lower (higher) cost efficiency.

Level of Cross-channel integration

This study follows Cao and Li (2015)’s work and conduct content analysis to develop
the level of cross-channel integration variable for each final sample. IR information
such as annual report, financial report, financial results briefing materials and news
release for each sample was collected as coding sample data. This study analyzes the
data to identify cross-channel integration practices and firms’ level of integration in
each year based on the coding definition of Cao and Li (2015). As Cao and Li (2015),
this study assumes that all integration practices reported in previous years in a specific
firm persist for further years for the firm, even if they were not mentioned in the annual
report for the further years.

Cao and Li (2015) manipulate the level of cross-channel integration as follows. If a
retailer operates multiple channels individually, then the integration level becomes one.
If a retailer integrates marketing communication, then the integration level becomes two.
If a retailer integrates order fulfillment or consumer information access, then the level
become three. If a retailer integrates fundamentals (services, promotion, price,
assortment, and loyalty programs), the back-end system (logistics, information systems,
databases, or HR management such as organization structure, recruiting, and incentive
systems) level becomes four. The integration of fundamentals is regarded as a
high-level practice because these factors usually require an integrated back-end system.
For example, the coordination of assortment requires an integrated back-end system to
efficiently manage inventory for both online and offline channels. Therefore, this study
assumes that retailers start the integration process from the simplest functions, such as
brand names and marketing messages, and then integrate functions that require
integration of back-end or organizational components, such as assortment, distribution,
and organizational structures (Zhang et al., 2010; Cao and Li, 2015). Thus, this
definition of cross-channel integration is appropriate to capture the development process
of integration within a firm.

Level of integration for each firm-year sample is measured as the “highest level of
strategic activity for the given year” (Cao and Li, 2015). Therefore, if a retailer conducts

two activities such as the use and presence of different channels (level one) and click
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and pick up in-store (level three), the integration level would be three. This study
employs single back-translation procedure for the codes into Japanese and applied codes
into Japanese market. Table 7 shows the codes that this study employed and sample
excerpts.

Further, figure 3 presents the chronological changes in the integration level within
the samples that this study employs. For samples in 2012, most retailers operate MCs
individually (i.e., for 38% of the retailers in the samples, the integration level is 1) and
only for 4% of the retailers in the samples, the integration level is 4. Similar distribution
has been observed for samples in 2013. However, in 2013, most retailers integrate brand
names or marketing messages (i.e., for 32% of retailers in the samples, the integration
level is 2), and for 18% of retailers in the samples, the integration level is 4. Further, in
2015, 24% of the retailers in the samples exhibit integration level 4. Therefore, from a
chronological point of view, among the samples, retailers first operate MCs individually,
then use consistent brand names or marketing messages, and finally, integrate more
complex factors, such as fundamentals, back-end systems, and organizational
components.

Figure 3 Integration level (2012-2015)
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i 1 Codes

irica

Table 7 Emp

Aspects CClI level Distinguishing subcategories Codes

Sample excerpts

Front-end Integrated marketing communication Constant use of the same brand in all channels

Consistent marketing message across channels

"MUIT net shop™ (Ryohin Keikaku Co., Ltd. Annual report
2013;"Opened "Aoyama tailor official online store" in
September 2010" (Aoyama trading website http://
Www.aoyama-syouji.co.jp/about/outline/
history_2006.html); "We assort home appliance,

Level2 information and communication equipment, and
entertainment products and propose pleasant life style to
customers through a variety of specialized retail formats
and online shop ." (Joshin Denki Co. Ltd. Financial
statement 2013)

Integration of consumer order fulfillment Click and pick up in store As the first example of a department store format, we
Click-to-call began an online product service through which customers
Buy online and return in-store can order online, fit, and receive services at stores.
(MATSUYA Co., Ltd. Annual report 2014).
Integration of consumer information Access to online inventory and online order fulfilled by staffin store "At the online store, we provide a function whereby
access customers can check in-store inventory and provide a
Level 3 Allowing online consumers to browse in-store inventories service to allow products to be collected at a specified
Linkage between store and mobile apps (Wi-Fi in store; locating store shop." (United Arrows Ltd. Annual Report 2014 ;"We
by apps) distribute applications for smartphones called "MUIJI
Passports," which offer a new shopping experience for
customers in 15th May." (Ryohin Keikaku Co., Ltd. Interim
report 2013)
Alignment of fundamentals Aligned services "We conducted a sale at both stores and the EC site called
Aligned promotion Apo select,” simultaneously." (Nihon Chozai Co., Ltd.
Aligned price Newsletter 2014 September)
Aligned loyalty program
Aligned assortment
Back-end Centralized of back system Integrated merchandize plannning system We reduced Tost sales opportunities from stock shortages
Tntegrated Togistics by increasing the number of EC sites that connect to the
distribution warehouse inventory information. Each
Integrated of information system website shows product pictures even if the website does not
Centralized call center service have the inventory, and when a customer orders the
Client database integration product, we send the product from the distribution
warehouse (United Arrows Ltd. Annual report

Level 4 2014) ; "We held a pre-season order service through the
EC website to predict product demand. Because we could
expect more sales volume for products with larger order
volume, we could increase production beforehand" (United
Arrows Ltd. Annual report 2013)

HR Organization transformation Knowledge sharin “We established an omnichannel strategy department.

ecruiting talent with dual competencies in retail and EC

(UNY Group Holdings Co., Ltd. 2015 annual report) ; we

Changing organizational structure to adapt to the integration of
different channels

stablished a system to accurately evaluate when an
employee recommended a product to a customer, but the
customer bought the product by EC. Employees pass a

Incentive system linked to both online and offline sales

formatted note showing the part number of the product to
customers who are considering a purchase and do not have
to buy immediately” (United Arrows Annual Report 2012)

, Physical store Presence and Control variables

ine experience

Onl

ted by logarithm of the number of years

ine experience (“EC”) is approxima

Retailer onl
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in which firm has operated EC that calculated as the difference between the sample year
and the year when the retailer started EC (Oh et al., 2012; Cao and Li, 2015).

Retailer physical store presence (“Stores”) was measured by the logarithm of
the number of physical outlets reported by retailers for each year (Oh et al., 2012; Cao
and Li, 2015).

Moreover, as with testing the hypotheses, this study controls some sample
characteristics that may have an impact on cost efficiency such as retail formats, which
represent common characteristics among some retailers such as product assortment,
services, distribution and the competitive environment (Ingene, 1984), franchise system

(Donthu and Yoo, 1998) and the number of laborer that represents firm size.

4.4.3 Empirical Specification

This study focuses on whether cross-channel integration impacts on retailer’s cost
efficiency and the retailer’s characteristics to moderate the impact. The data have panel
structure and this study estimate fixed effect model because the result of Hausman test.
The result rejected the null hypothesis that the random effect model is more appropriate
than fixed effect model for the data (p<0.05). Thus the fixed model was more
appropriate for this study.
This study estimates following lagged regression model.
(3)  CEFFi4q

= Bo + B1CClyx + B2 (CCI XECy) + B3 (CCLyp XStores;y) + BoEC;

+ BsStores;; + Controls;; + u,
where CEFFy+; is the cost efficiency value of the retailer i at time (#+1), CCIy;
represents the level of cross-channel integration of the firm i at time ¢, EC;, represents
the online experience of the firm i at time ¢, Stores; represents the physical store
presence of the firm 7 at time ¢ and Controls; represents the control variables such as
retail format, franchise system and firm size for the firm i at time ¢. This study employed
one year lagged model because it is possible to predict that highly efficient retailers
have enough resources to invest and integrate the online and offline channels. Therefore,
to clarify the causal effect, this study employed one year lagged data for explained

variable.
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4.5 Results
4.5.1 Descriptive Statistics and Correlation Results

Table 8 summarizes descriptive statistics and the correlation coefficients of the

variables.
Table 8
Mean  SD. 1 2 3 4 5 6 7 8 9
1. Level 21278 1.1151 1
2.EC 1.9069 0.73301 0.1929 1
3. Stores 5.3238 1.884 0.2532-0.0026 1
4. Apparel 0.21967 0.41470-0.0681 -0.011 0.1951 1
5. GMS 0.04918 0.21659 —0.1759 —0.1735 —0.1057 —0.1207 1
6. Depart 0.09836 0.29829 0.0313 0.1271-0.5654 —0.1752 -0.0751 1
7. Multi 0.1049 0.30695 0.1048 0.1428 0.1888 —0.1558 —0.0779 —0.1131 1
8. Franchise 0.36393 0.48192 0.1029 -0.0028 0.4508 —0.0392 -0.1405 -0.227 0.1858 1
9. Labor 118504 33402.6 0.1764 0.164 0.3786 -0.1007 —0.0205 —0.0445 0.4799 0.2266 1

4.5.3 Regression Results

Table 9 presents the results of the regression analysis for the model 3.
Table 9

Hypotheses Coefficient S.E. (Robust)

CCI H1: - —0.010%* 0.005
CCIXEC H2: + 0.004%* 0.002
CCIxXBR H3: — -1.E-04 5.00E-04

EC 4.00E-03 3.E-03

BR 0.001 0.002

Apparel —0.008 0.006
GMS —0.002 0.008
Department 0.007 0.007
Multi—format —0.006 0.005
Franchise 0.004 0.005
Labor 1.84E—-07% 0.000
Constant 1.002%3%% 0.013
R2
Within 0.121
Between 0.001
Overall 0.001
Hausman 22 .48%%*

Hausman test reveals that random effect estimation does not provides

consistent estimator (p<0.05). Therefore, this study employs fixed effect model to
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estimate the empirical model. First, the table presents the main effect of cross-channel
integration. Because of the definition of CEFF value, effects that increase (or decrease)
retailers’ efficiency are expressed as negative (positive) signals. The negative
significant coefficient (p<0.05) shows that integration leads to higher cost efficiency, in
support of HI.

Regarding to the moderating effect, online experience has a positive
significant coefficient (p<0.05). Thus the result supports the H2 that online experience
has a negative moderating effect on the relationship between cross-channel integration
and cost efficiency. However, H3 was not statistically significant (p>0.10). Thus H3

was not supported.

4.6 Discussions and Conclusion

As retailers engaging in cross-channel integration, its impact on organizational
performances has become an important issue. However, little is known about the
relationship between cross-channel integration and organizational performances (Zhang
et al., 2010; Cao and Li, 2015). Because retailers have complex cost structure than other
service sectors due to product distribution and inventory management (Zhang et al.,
2010), impacts of cross-channel integration on cost efficiency were the primary focus of
this study. The analysis of 83 Japanese retail firms from 2012 to 2015 (305 firm-year
observation) reveals that cross-channel integration has a positive impact on cost
efficiency. As the hypothetical arguments, this study claims that integrated front-end
component and its synergy in sales and integrated distribution system are complements.
As a result, higher level of cross-channel integration leads to higher cost efficiency.

Furthermore, the results show that retailer online experience has a negative
moderating effect on the relationship between cross-channel integration and cost
efficiency. It implies that a firm with more experience and special ability on online
channel obtains less efficiency from cross-channel integration. EC characteristics such
as an impact of EC experience on sales, independence of EC management and early
adopter and technology development lead to the empirical result.

However, physical store presence does not have a significant moderating
effect. Hypothetical argument predicts that physical store presence provides positive

moderating effect through quantity advantages. A plausible explanation of this result is

48



based on consumer behavior toward retailers. Physical store presence leads to
consumers to categorize the retailer more as a traditional retailer than an EC retailer,
and customers expect ability as a traditional retailer such as physical contact and
communication with shop staffs (Benedicktus et al., 2010; Cao and Li, 2015). Thus
consumers expect more human interactions with the retailers and it requires larger
number of employees and offline support to customers. As a result, offline operation
become less efficient and offset the quantity advantage on purchasing cost, and thus the

coefficient of interaction term was positive but insignificant.

4.6.1 Theoretical Contributions

This study contributes to the stream of studies on retailers’ online and offline operations
by explaining why the cross-channel integration leads to higher cost efficiency and
proposing the empirical evidences. Retailers need to integrate both front-end and
back-end components to provide synergetic value for customers in MC environment.
Because retailers produce services to customers, their value proposition practices to
customers such as assortment, advertising and services impact on their cost efficiency.
Further, inventory management of retailers leads to more complex cost structure than
other service sectors and operations for EC and offline stores are different (Zhang et al.,
2010). These facts lead to difficulties for retailers to integrate online and offline channel
operations. Especially, it is difficult to integrate product assortment and prices and to
provide cross-selling environment for customers. Cross-selling environment that enable
customers to switch online and offline channels for purchasing products and
click-and-collect service require compatible distribution and inventory information
systems across online and offline channels. Therefore, retailers need to integrate both
front-end and back-end components to achieve high-leveled cross-selling services. In
the MC retailing context, this study argues a mechanism of the impact on cross-channel
integration on cost efficiency based on complementarity of front-end and back-end
integration and empirically reveals the significant evidence.

The empirical evidences also contribute to the previous studies because this
directly analyzed the impact on organizational performance rather than demand-related
performance. Although previous studies provides empirical evidences for the impact of

cross-channel integration on customer performances (VanBaal 2014; Cao and Li, 2015)
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and conceptually discuss effectiveness on organizational performance (Neslin et al.,
2006; Neslin and Shanker, 2009; Zhang et al., 2010), it has not empirically clarified
how cross-channel integration impacts on organizational performances (Zhang et al.,
2010; Cao and Li, 2015). Especially, unless the importance, cost-related performance
has not been empirically analyzed. This study provides clear relationship between
cross-channel integration and cost-efficiency.

This study also addresses how firm-level factors moderate the relationship
between cross-channel integration and cost efficiency. This study shows that greater EC
experience causes inefficiency when retailers integrate online and offline channels. The
negative moderating effect of EC experience shows that EC operation leads to
inefficiency; this finding is consistent with the prediction of this study. Because the
distribution process for EC transactions leads to lower scale advantages with respect to
distribution (Zhang et al., 2010). EC diminishes the efficiency in distribution that is
derived from integration.

Further, degree of EC experience impacts on sales (Cao and Li, 2015). EC
experience negatively moderates the impact of cross-channel integration on sales
growth. Online customers of retailers with greater EC experience place higher trust in
the retailers and perceive convenience benefit; as a result, there is less probability for
these customers to move to offline channels. Hence, retailers with greater EC
experience have lower opportunity to achieve cross-selling synergy among online and
offline channels. The resultant decreased sales make the complementarity of front-end
and back-end systems weak. This result is logically consistent with a previous study
(Cao and Li, 2015) and supports our proposed fundamental mechanism that MC
retailers achieve cost efficiency from the complementarity of front-end and back-end
systems. Therefore, this result contributes to studies on cross-channel integration not
only by providing a consistent result with a previous study (Cao and Li, 2015) but also
by proposing a new mechanism for MC retailers to achieve organizational

performances.

4.6.2 Managerial Implications

According to the result, MC retailers should integrate their multiple channels to increase

their cost efficiency, though the positive impact depends on a firm-level factor. The
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results indicate some managerial implications. First, this study indicates the important
practice for MC retailers. Specifically, this study emphasized the importance of
compatible distribution systems for online and offline channels. Therefore, it is
necessary for retailers to organize compatible distribution systems rather than focusing
only on value proposition practices such as mobile application development and website
design. Distribution centers for offline store channel is designed to ship merchandise
cartons from distribution centers to each store whereas distribution centers for online
channel are designed to break the carton down into individual items for individual
customers (Zhang et al., 2010). Therefore, it is necessary for retailers to integrate
distribution systems and information by creating compatible distribution systems that
allow retailers to share product inventories for online and offline. For example, the
systems that retailers ship products for online customers from stocks in offline stores
and/or ship products to stores from online inventories are important goals for retailers.
Further, a system to share and analyze sales trend at offline stores and ship appropriate
amount of additional products for each store from online distribution centers is another
example to establish compatible distribution.

Second, retailers should consider their individuality of EC department or
operation. An EC experienced retailer seems to have advantages as a MC retailer.
However, EC experienced retailers have higher individuality for their operation, and EC
retailers have higher marginal cost for their distribution than physical store retailers
(Zhang et al., 2010). Therefore, EC experienced retailers possibly have inefficient MC
distribution systems than inexperienced retailers, because EC systems is more
influential when retailers integrate their multiple channels. Further, as EC operation or
department becoming more independent, it is more difficult to coordinate between EC
and physical store department. The increased coordination cost results inefficiency.
Thus, EC experienced retailers need to consider its independence and to conduct

organizational coordination practices such as communication.

4.6.3 Limitations and Future Research Directions

The findings provide an important step to understanding the effectiveness of
cross-channel integration for retailers. Further research is needed to expand the
knowledge and to surpass the following limitations.

First, combined effect of integration components is a potential research. Even
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though this study hypothetically argued the complementarity of front-end and back-end
components, the analysis does not directly analyze the combined impact itself. Because
retailers need to integrate back-end systems to achieve high-leveled front-end
integration, the definition of the level of cross-channel integration (Cao and Li, 2015) is
appropriate and thus the hypothetical arguments and the results of this study is reliable.
However, the analysis of combined effect between front-end, back-end and
organizational components provides better understanding about cross-channel
integration.

Second, identifying antecedents of cross-channel integration is another
potential future research. The level of integration is different from retailers. Therefore,
what makes retailers to integrate their online and offline operations is another important
research question. Retailers’ characteristics, managers’ traits and market conditions can
impact on the decision.

Third, the specific impact of each factor of the front-end component is another
research opportunity. The purpose of this study is to provide comprehensive arguments
and empirical evidences about the relationship between cross-channel integration and
cost efficiency. Therefore, the definition of cross-channel integration (Cao and Li,
2015) is appropriate for this study. However, within the front-end component, both
homogeneity and coordination are included. Thus, whether homogeneity and
coordination of operation have different impacts on retailer performance is another

important topic for further studies.
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Chapter 5. An Empirical Study on the Impacts of
Cross-channel Integration patterns on Retailers’
Performances

5.1. Introduction

Recently, retailers operate online selling channels such as e-commerce (EC) while
operating physical stores simultaneously. This practice is called multichannel (MC)
retailing. MC retailing incorporates retailers’ multiple selling and communication
channels (Zhang et al., 2010). Although MC retailing is not a new phenomenon,
academics have particularly focused on MC retailing since the early 2000s because of
the development of the Internet and EC (Zhang et al., 2010). MC retailing through
online (EC) and offline (physical stores) channels has been studied as bricks and clicks
(Min and Wolfinbarger, 2005), channel addition (Geyskens, Gielens, and Dekimpe,
2002), channel expansion (Homburg, Vollmayr, and Hahn, 2014), and the focal point
has been whether MC retailing affects retailers’ performance. However, MC retailing
itself has both positive and negative impact on performances (Biyalogosky and Naik,
2003; Avery, Steenburg, Deighton and Caravella, 2012).

Therefore, recent studies focus on cross-channel integration (i.e., the
integration between online and offline channels) as an important practice for retailers to
obtain competitive advantages rather than simply focusing on whether a retailer engages
in MC retailing (Neslin et al., 2006; Neslin and Shanker, 2009; Zhang et al., 2010;
Herhausen, Binder, Schoegel, and Herrmann, 2015). The integration concept includes
not only the value proposition for customers such as cross-selling that enables
customers to switch online and offline channels easily but also systems and organization
structures behind the value proposition. For cross-channel integration, there are three
components such as front-end integration such as marketing communication, order
fulfillment, consumer information access, services, promotion, price, loyalty programs,
and assortment, back-end integration such as logistics and information systems and
organization integration such as organizational structure, human resource management
and employee incentive systems (Cao and Li, 2015).

This study advances arguments into the patterns of integration rather than

arguing the vertical level of integration. Previous studies conceptually predict and
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empirically reveal the effectiveness of cross-channel integration (Neslin and Shanker,
2009; Zhang et al., 2010; Oh, Teo and Sambamurthy, 2012; Cao and Li, 2015).
However, it is not appropriate to assume that there is an ideal integration approach for
all retailers because the effectiveness of integration is varied among firms’
characteristics (Cao and Li, 2015). Therefore, appropriate approaches to integrate are
different based on firm characteristics. For example, retailers with high-leveled personal
services have their own ways to integrate the online and offline operations (Zhang et al.,
2010). These retailers can apply the existing service skills and create service-oriented
cross-selling environment by focusing on employee management and organization
structure to provide high-leveled personal service among online and offline channels.
On the other hand, retailers with wide physical distribution network can integrate their
back-end systems and increase customer benefit and provide services that enable
customers to purchase and receive products from the most convenient channel for them.
Therefore, there are some patterns of cross-channel integration in managerial context.

Further, components of integration such as front-end, back-end and
organization have different characteristics. Integration of front-end component and
value proposition for customers positively impacts customer loyalty (VanBaal, 2014)
and sales growth (Cao and Li, 2015). Retailers’ efficiency is derived from scale
advantages in back-end distribution (Tagashira and Minami, 2016). Further,
Organization component leads to lower expense (Neslin and Shanker, 2009) and
enhances the effectiveness of integration for retailers’ perceived competence (Oh et al.,
2012). Therefore this study focuses on the individual and combined effects of each
component to identify effective patterns of cross-channel integration for organizational
performances.

The argued performances are divided into those that are demand-related, such
as sales growth and customer loyalty, and cost-related performances such as efficiency
(Neslin and Shanker, 2009; Verhoef et al., 2010; Zhang et al., 2010). The summary of
prior studies on the relationship between cross-channel integration and retailers’
performances is presented in table 10. More specifically, table 10 shows that prior
empirical studies provide insights into the effectiveness of cross-channel integration on
retailers’ competences (Oh et al., 2012), customer retention, loyalty, cannibalization
(van Baal, 2014), and sales growth (Cao and Li, 2015). However, because cross-channel

integration possibly causes additional operational difficulties and costs (Zhang et al.,
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2010), studies that empirically demonstrate the effectiveness of cross-channel
integration on profitability including cost-related performance such as efficiency are
required (Cao and Li, 2015).

Moreover, identifying whether multichannel integration creates economies of
scale is a key challenge (Neslin and Shanker, 2009). Retail efficiency is basically
derived from scale advantage (Ingene, 1984). Retail growth is derived from increased
scale. Increased sales scale leads to increased amount of a specific product to purchase
and thus retailers can disperse the cost per one transaction for larger amount of product.
Therefore, how can a retailer manage increased scale efficiently is a fundamental and
important issue to concern in retailing context. Therefore, this study focuses on the scale
advantages as the efficiency measure of MC retailers. Specifically, this study assesses
economies of scale as a performance measure that represents the cost efficiency from a
decrease in average cost when retailer output or production numbers increase (Hanoch,
1975).

Further, this study also employs profitability of retailers as another
performance variables to identify not only the efficiency of the retailers but also abilities
to reach consumer demand in a same time. Integrating arguments above, the objective
of this study is to answer following research question: which integration pattern (i.e.
combination of integration components) is effective to obtain economies of scale and
higher profitability.

For answering the question, this study empirically tests hypotheses by using
data that collected from the Japanese retail market. This study contributes to the stream
of studies on MC retailing by arguing and empirically identifying the effective
integration patterns. Further, this study expressively reveals that economies of scale are
the fundamental efficiency mechanism for MC retailers.

The structure of this paper is organized as follows: the next section clarifies
the conceptual foundation of components of cross-channel integration and economies of
scale, and proposes hypotheses. Later, this study describes the empirical methods such
as data collection, the measurements of variables, and empirical specification. Then, this
study presents the estimation and test results. Finally, a discussion of the empirical
results, contributions to previous research stream, and limitations that lead to

suggestions for future studies are presented.
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Table 10 Studies on the impact of cross—channel integration on performance

Author Research Approach Data Outcome(s)
Mathmatical model
Berger et al. (2006) (Coorporative

Advertising model) n.a Profit (+)
Literature review and Consumer preference, perception, Customer
Neslin et al. (2006) conceptual arguments n.a. life time value, loyalty and Sales

Consumer preference, perception, customer
loyalty, sales,customer life time value,

Neslin and Shanker Literature review and economies of scale, economies of scope and
(2009) conceptual arguments n.a. profit
Competitive advantage, a rallying point for the
Literature review and organization, economies of scale, economies of
Verhoef et al. (2010) conceptual arguments n.a. scope, channel efficiency and financial return

Game theory (Direct—
and indirect—dual
channelintegration

Yan et al. (2010) model) na. Profit (+)
Literature review and Cost, customer satisfaction, loyalty and
Zhang et al. (2010) conceptual arguments n.a. strategic resources, profitablity
Monthly panel data for Short—term (S) catalog sales (=), S online sales
Quasi—experimental multi-channel retailers (+), Long—term (L) catalog sales (+) and L
Avery et al. (2012) design in one U. S. state online sales (+)
Multichannel retailers in
Oh et al. (2012) Survey data and PLS  Singapore Exploitative and Explorative capability (+)

Customer retention (+), Cannibalization (=) and
van Baal (2014) Survey data and PLS  Consumers in Germany Customer loyalty (+)

Interview and panel Multichannel retailers in
Cao and Li (2015) regression U.S. from 2008 to 2011 Sales growth(+)

Technology adoption Experimental data of  Percieved service quality of EC (+), Intentional
Herhausen et al. research and diffusion German and Swiss outcome for EC (+) and Intentional outcome for
(2015) theory consumers BR (n.s.)

5.2. Conceptual Foundation

5.2.1 Cross-channel integration

In retail context, MC retailing through catalogs and physical stores has been practiced
since the 1920s, and MC retailing has been an important business subject in relevant
academic fields since the 2000s because of the development of EC (Zhang et al., 2010).
Therefore, retailers’ activities that sell products and communicate with customers
through multiple channels and, recently, online and offline channels are the focus of
recent research (Neslin et al., 2006).

MC retailing first involves the decision to add new channels to the existing retail
channel mix (Geyskens et al., 2002). Thus, early studies on MC retailing focus on the
effects of the existence of both online and offline channels on retail performance
(Geyskens et al., 2002; Avery et al., 2012; Min and Wolfinbarger, 2005; Homburg et al.,
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2014). However, existence of online channel and offline channel itself has both
synergetic benefit and cannibalization (Biyalogosky and Naik, 2003; Avery et al., 2012).
Thus recent literatures focus on how to manage these MCs as a firm (Neslin et al., 2006;
Neslin and Shanker, 2009). Especially, cross-channel integration has been emphasized
as an important practice to achieve synergetic outcome for retailers (Zhang et al., 2010;
Oh et al., 2012; Cao and Li, 2015).

Cross-channel integration is defined as “the degree of coordination of objectives,
retail offerings, distribution and information systems, and organizational structure to
create synergetic outcomes for firms and customer benefits” (Cao and Li, 2015). Further,
previous studies assume retailers develop and maturate cross-channel integration based
on following stages (Zhang et al., 2010; Cao and Li, 2015). First, retailers add new
online (offline) channel to existing offline (online) channel. Second, they integrate
fundamental value proposition practices such as brand, advertisement and assortment to
coordinate basic value proposition to customers. At the end of the development process,
they integrate distribution or information systems to optimize MC operation or
organization structure to exploit channel capabilities of organization (Zhang et al., 2010;
Cao and Li, 2015). However, even though the integration development is theoretically
predictable, the ideal integration way for every retailer is not an appropriate assumption.
Therefore, this study focuses on integration patterns that assess how to develop their
integrated channels rather than a level.

Regarding to the assessment of cross-channel integration patterns, Cao and Li
(2015) identify that cross-channel integration practices are divided into three
components. First, they identified front-end integration, which represents practices at
customer touch points and value proposition for customers such as marketing
communication, order fulfillment, consumer information access, services, promotion,
price, loyalty programs, and assortment. Second, the authors identify back-end
integration, which represents purchasing and administration systems such as logistics
and information systems. Finally, the authors identify organization integration, which

represents the optimization of organizational structure and employee incentive systems.

5.2.2 Retail efficiency and economies of scale

This study employs economies of scale, cost-related efficiency as a performance
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variable. Economies of scale refer to the cost efficiency from a decrease in average cost
when retailer output or production numbers increase (Hanoch, 1975). The definition of
efficiency is the ratio of outputs to inputs (Ingene, 1982; Assaf, Barros, and
Sellers-Rubio, 2011; Barros, 2006; Mishra and Ansari, 2013). Because this is the most
common interpretation of productivity in the retailing context, this study adopts this
definition.

Retail efficiency is derived from the quantity advantage in the purchasing amount
by increasing the sales scale (Ingene, 1984). In other words, retailers obtain economies
of scale by spreading purchasing and fixed costs among a larger number of products.
Further, retailers achieve ES for purchasing cost but not for other cost when they
expand the sales scale (Tagashira and Minami, 2016)

In summary, retailers’ outputs are different from manufacturer plant outputs and
depend on transactions with customers such as sales. Retailers’ scale expansion leads to

productivity in product purchasing but also creates more complex administration.

5.2.3 Interdependence among Managerial Practices

This study applies interdependence as a theoretical framework to argue the combined
effect of each component. In previous studies, combined effect of management practice
has been analyzed as interdependence (MacDuffie, 1995; Ichniowski, Shaw, and
Prennushi, 1997). Interdependence is composed of two forms—complementarity and
substitution. If the practices are complements (or substitutes), the increase of the use of
one practice increases (decreases) the productivity of another practice on objectives or
outcome (Milgrom and Roberts, 1990; 1995).

The complementarities of practices are theoretically argued in incentive
contract theory (Holmstrom and Milgrom, 1994; Milgrom and Roberts, 1995) and
applied to the plant productivity (MacDuffie, 1995; Ichniowski et al., 1997), marketing
(Nakata, Zhu and Izberk-Bilgin, 2011) and MC retailing (Avery et al., 2012; Pauwels
and Neslin, 2015). For example, a practice such as using teams for problem solving may
be more effective when other practices, such as incentive pay and training, are
employed simultaneously (Ichniowski Shaw and Prennushi, 1997). The interdependence
of management practices on productivity has been identified in the manufacturer

context (MacDuffie, 1995; Ichniowski et al., 1997). Plant productivity was thought to

58



be determined by technological features. However, productivity differs among
seemingly similar plants. Thus, the aforementioned studies focus on the source of
performance differences among similar firms. Previous studies identify the impact of
human resource (HR) management practices on plant productivity while controlling for
the effect of the considerable technological features of equipment (Ichniowski et al.,
1997; Ichniowski and Shaw, 1999). Additionally, previous studies examine the
individual effect of each practice and the interdependence of the practices (Ichniowski
et al., 1997).

Empirical studies identify the interdependence of management practices and
other factors. For example, MacDuffie (1995) identifies the complementarity of HR
management practices and buffers in a plant. Further, HR management practices
enhance the positive impact of IT usage on productivity (Nevo and Wade, 2010).
Therefore, previous empirical studies identify the combined impact on management
practices and the combined impact on management practices and physical and
technological features.

Furthermore, some marketing studies applied interdependences as their
conceptual framework to argue the combined effect of any two practices or channels
(Nakata, Zhu and Izberk-Bilgin, 2011; Avery et al., 2012; Pauwels and Neslin, 2015).
For instance, interdependence framework will provide clear understanding of synergetic
outcome of retailers’ online and offline channels (Avery et al., 2012; Pauwels and
Neslin, 2015).

These interdependences (complementarity or substitution) have been
empirically analyzed by testing if the coefficient of the interaction term is positive or
negative in a regression model (MacDuffie, 1995; Lumineau and Malhotra, 2011). Thus,
this study adopts this approach to analyze the interdependence of cross-channel

integration components.

5.3 Hypotheses Development

This section firstly argues the individual effect of each component and then proposes
hypotheses about effectiveness of integration patterns based on interdependence of
integration components. Referred to the previous studies, front-end is the first step to

develop cross-channel integration (Zhang et al., 2010; Cao and Li, 2015) because value
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proposition toward customer is the primary concern of MC retailers (Neslin et al., 2006;
Neslin and Shanker, 2009). Hence this study argues three integration patterns as
follows; (1) front-end oriented, (2) back-end oriented and (3) service oriented. For the
front-end oriented, this study argues the individual effect of front-end component
integration on performances. For the back-end oriented, retailers more focus on
integrated distribution and information systems to manage integrated front-end services
(i.e. back-end systems are simultaneously integrated). Therefore, interaction effect of
front-end and back-end will be argued. Service oriented pattern focuses more on human
interaction toward customer or organizational factors to operate MC retailing. Therefore,
interaction effect of front-end and organization is argued.

Front-end component represents customer touch-point activities such as
marketing communication, order fulfillment, consumer information access, services,
promotion, price, loyalty programs, and assortment (Cao and Li, 2015). Fundamental
differences such as assortment and price between online and offline channels lead to
difficulty and complexity to integrate front-end components (Zhang et al., 2010). The
differences are basically derived from physical limitation of offline stores. For offline
stores, available assortment width and depth are physically limited. On the other hand,
retailers can stock a wider and deeper assortment for online channels (Agatz,
Fleischmann, and van Nunen, 2008), whereas it costs more to handle an equally large
assortment in stores because of the physical capacity of each store. Therefore, for
integrating assortment, retailers need to provide a greater variety of products at EC than
store and encourage customers to easily switch from offline channel to online channel
when a product is out of stock in an offline store (Zhang et al., 2010). This activity
requires integrated distribution and information systems to share products and inventory
information for both channels.

Additionally, different cost structures between EC and physical stores
(Grewal et al., 2010) and lower consumer searching costs for EC result different optimal
prices between EC and physical stores (Ratchford, 2009). Product shipping
management is different among online and offline. Distribution centers supporting an
offline channel are organized to handle merchandise cartons and ship to each store as
cartons. However, distribution centers supporting an online channel are organized to
receive merchandise in cartons and break the cartons down into individual products to

send each customer (Zhang et al., 2010). Thus, it is difficult to obtain scale advantages
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in cost for EC operation because increased sales amount leads to additional shipping
cost. Therefore, distribution cost structures are different between online and offline
channels that offline channel can obtain economies of scale in distribution whereas it is
difficult in EC context.

Further, pure play EC retailers set low price for selling products because
consumer information search cost is low and they easily compare prices among many
retailers (Bakos, 2001). EC retailers operate only a direct selling channel and develop a
distribution system to optimize their distribution and achieve low cost operation.
However, MC retailers need to set similar prices to EC retailers in online market (Xing,
Yang and Tang, 2006), unless consumers will compare prices easily and high priced
MC retailers are not able to compete against EC retailers. Therefore, MC retailers need
to develop a compatible distribution system such allow to ship products for online
customers from stocks in offline stores, and/or to ship products to stores from online
inventories to coordinate product prices. As a result, price coordination becomes
difficult for MC retailers without integrating back-end system simultaneously (Zhang et
al., 2010). Integrating arguments above, front-end oriented pattern diminish scale

advantage in cost. Therefore, this study proposes following hypotheses.

H,, Front-end integration has a negative effect on ES.

On the other hand, front-end integration leads to increased demand quantity.
Consumers tend to categorize MC retailers as physical store players rather than pure EC
players and physical store presence enhances the reliability (Benedicktus, Brady, Darke
and Voorhees, 2010). Therefore, consistent use of retail brand name and marketing
massages leads to higher reliability as a retailer. Further, customer information access to
online and offline channels leads to higher perceived service quality (Herhausen et al.,
2015), and front-end integration leads to higher customer loyalty toward retailers
(VanBaal, 2014). As a result, front-end integration leads to higher customer perceived
value and higher sales growth if a retailer provides cross-selling environment that
enables customers to seamlessly and compatibly use online offline channels (Cao and
LI, 2015). Thus, front-end integration results synergetic sales increase.

However, as we argued above, some front-end integration practices such as

price, assortment and click-and-collect services requires integrated back-end systems.
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Thus the positive effect of front-end integration on sales is weaker and not enough to
surpass the negative effect in cost side when back-end is not simultaneously integrated.
Further, even though front-end integration has positive effect on demand quantity, it is
important for retailers to integrate back-end systems to develop cross-sell environment.
Integrating arguments above, this study proposes following hypothesis about the

relationship between front-end integration and profitability.

H,, Front-end integration has a negative effect on profitability.

Second, back-end component represents distribution and administration
systems (Cao and Li, 2015). Inventory management is different across online and
offline channels. Specifically, retailers ship and manage inventory for offline stores as a
carton whereas they break down the carton into individual items for online sales (Zhang
et al.,, 2010). Therefore, retailers need to integrate inventory distribution and
information by creating compatible distribution systems that allow retailers to ship
products for online customers from inventories in offline stores and/or to ship products
to stores from online inventories. Compatible and centralized distribution systems
require integrated merchandise system. Distribution can be compatible when products
are shared across online and offline channels, otherwise a retailer needs to build optimal
distribution systems such as inventories and information management for each channel
and they will loose shared benefit of centralized distribution systems and efficiency.
Thus centralized distribution system can be effective for efficiency through the
economies of scale and scope (Neslin and Shanker, 2009).

This study argues that the individual impact of front-end on economies of
scale is negative. This is because front-end integration leads to operational difficulty for
assortment and prices without integrated and compatible distribution and information
systems to share inventory information between channels. Specifically, cross-selling
environment that enable customers to switch online and offline channels seamlessly
require compatible distribution and inventory information across online and offline
channels. If a specific item was out of stock or did not carried in a channel but it was
available in another channel, inventory information should be integrated and customers
who want to purchase the product can reach to the available inventory information. Also

if the retailer provides compatible distribution system, customers could order and
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receive the product from the most useful channel for them. Click-and-collect service
provides similar benefit for customers. Click-and-collect service users prefer to collect
items from their neighbor stores rather than wait the shipment at their houses. For this
service, inventory information should be shared and distribution should be compatible
to specify which store has inventory of the ordered product and to supplement the
lacked items at the store. Therefore, high-leveled front-end integration requires
integrated back-end systems and it results higher sales growth (Cao and Li, 2015).

Integrating arguments above, for back-end oriented pattern, this study predicts
that integration of front-end and back-end components are complements on cost
efficiency. When retailers integrate front-end and back-end components simultaneously,
the sales amount increases by providing cross-selling environment and the increased
sales amount. Integrated and compatible distribution systems allow retailers to obtain
scale advantages in distribution. Hence, integration of both front-end and back-end
components results synergetic increase of sales among online and offline channels and
the increased sales amount leads to scale advantage in integrated distribution. Therefore,
retailers obtain higher efficiency in cost by economies of scale.

Furthermore, this study also predicts that this integration pattern (combination
of front and back-end components) provides synergetic sales increase through cross
selling. In other words, this study predicts that the combination of front-end and
back-end is effective for both cost and sales performances. Therefore, subsequently,
retailers achieve higher profitability through back-end oriented integration. Therefore,

this study proposes the following hypotheses.

H,, Back-end integration positively enhances the effect of front-end integration on ES.
H,;, Back-end integration positively enhances the effect of front-end integration on

profitability.

Third, organization component represents the optimization of HR
management systems, organizational structure, incentive systems, and the recruitment
of employees with the ability to manage both physical stores and EC (Cao and Li, 2015).
Some mathematical calculations show that centralized organization structure leads to
lower expenditure and higher profit than individual decision-making unit (Berger, Lee

and Weinberg, 2006; Neslin and Shanker, 2009). When a headquarter operates two
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channels, separate (independent) decision making leads to higher cost and lower profit
than integrated organization structure.

However, conceptual works predict that there are operational complexity or
difficulties to integrate organization structure and additional cost to integrate (Verhoef
et al., 2010; Zhang et al., 2010). Consumers tend to categorize a MC retailer as a
traditional retailer than EC retailer, and expect personal services such as physical
contact and communication with shop staffs (Benedicktus et al., 2010). Campbell and
Frei (2010) do not directly assess cross-channel integration, but they reveal that even
though retailers obtain sales synergy among online and offline channels, average cost
increases because demand for direct human interaction at offline stores also increase.
Therefore, synergetic demand increase requires more number of laborers at physical
stores. Further, incentive payment and recruitment of high skilled people leads to higher
cost. Ofek, Katona and Sarvary (2011) show that increased employees’ support for MCs
results higher expense. Therefore, even though organizational integration theoretically
leads to higher cost efficiency, it requires additional cost and inefficiency from

managerial point of view. Therefore, this study proposes following hypothesis.

H;, Organization integration negatively enhances the effect of front-end integration on
ES.

On the other hand, organizational integration has a positive impact on sales.
Incentive system and high skilled employees lead to better services and value
proposition at customer touch points. Normally, employees who work for a specific
channel concern the performance of their own channel. Therefore, high skilled people to
manage both channels to avoid cannibalization (VanBaal, 2014) are an important
resource to provide synergetic benefit for customers. Further, store employees need to
encourage customers to use online channel if a product was out of stock at the store and
try not to miss the selling opportunity as a firm. Therefore, the incentive for employees
to introduce online channel to offline customers and the knowledge about the online
procedure are required. As a result, retailers with integrated organization component
have higher ability to provide new services and to increase sales (Oh et al., 2012).
According to above arguments, service oriented integration pattern leads higher ability

to increase sales but the increase sales result higher average cost. Therefore, this study
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proposes following hypothesis.

H;;, Organization integration positively enhances the effect of front-end integration on

profitability.

Figure 4 represents the hypothetical framework for the impacts on economies of scale
whereas figure 5 represents impacts on profitability (7).

Figure 4 A hypothetical framework 1 (chapter 5)

4 I

ES

Figure 5 A hypothetical framework 2 (chapter 5)

4 I

FE

Hib:—
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5.4. Methods

5.4.1 Data collection

The hypotheses are tested using empirical models that developed and applied to the
Japanese retail market. This study collects both quantitative data and qualitative data for
analysis.

The quantitative data are publicly listed corporate level data collected from
the retailer for three periods (2013, 2014, and 2015) and from financial reports sourced
from EOL, a comprehensive business information database of Asian retailers, and
corporate websites if necessary. All companies that operate both online and offline
channels listed in EOL as retailers were selected, and samples with missing values were
dropped. As a result, 310 samples were obtained. EOL contains information from stock
exchanges across the country and data for some unlisted retailers. Therefore, it is
considered an appropriate database to comprehensively collect Japanese retailers’ data.

Qualitative data for the samples was collected to generate variables of
integration patterns. Specifically, this study identified each retailer’s practices related to
MC retailing and cross-channel integration using their investor relations (IR)
information such as annual reports, financial statements, news releases, and explanatory
briefing materials and corporate websites.

This study focuses on the impacts of integration patterns (i.e. individual and
combined effect of components) rather than chronological development of integration.
Therefore, even though this study collects data from several years period, this study
analyzes the data as pooled cross-section data rather than panel data. Thus this study
especially focuses on the impacts of integration patterns on performances for each

firm-year sample.

5.4.2 Measurements

Economies of scale

To analyze the effects of cross-channel integration on economies of scale, this study

employs the predicted value of economies of scale for each sample by using the

66



estimation results for cost function because economies of scale is not a directly
observable variable. Previous studies on retail productivity employ an indirect cost
function based on a duality theory approach (Kamakura Lenartowicz and Ratchford,
1996). For specification of the functional form, Kamakura et al. (1996) adopt a trans-log
functional form to assess retail productivity (Christensen and Greene, 1976).

To achieve cost function, total cost C is defined as
m
C = minZwixl- s.t.y=g), i=12,..,m.
i

where y represents the output quantity, w represents input prices and x represents input
factors. As a result, the following cost function shows the minimized cost subject to
produce the output quantity y.

C=fw,y).

The trans-log cost function can be written as

1 1
InC =a, +Zai In w; +§ZZ“” Inw; Inw; +aylny+§ayy(lny)2
- — &

i j
+ z @iy Inw; Iny,
i

where C represents total cost, which is calculated as a summation of all of the input
factors and a;; = @;;. Additionally, this model implies the following restriction among

parameters (Christensen and Greene, 1976).

Zai=1,

i
Zaij=2aij=22a”=0.
i j i j

Given Shepard’s lemma, the cost share equation is derived, and this study estimates the
cost share and trans-log cost function, simultaneously, using SUR (seemingly unrelated
regression).

w;x;  dlnC

i

= q; +Zaijlnwj +a;,Iny,
J

C  oslnw;

The cost share equation implies the following assumption

ZSL' = 1,
i

where the assumption shows that the sum of cost share becomes one. Thus, this study,
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simultaneously, estimates the trans-log cost function and two cost share equations using
SUR.

The economies of scale for total outputs are defined as

dInC
ES=Z<1—alny> = 1—(ay+ayylny+2aiylnwi),
K i

where ES represents economies of scale, a represents the estimated parameters by

SUR, and y represents output. The results with a positive value represent scale
economies, whereas negative values represent scale diseconomies (Christensen and
Greene, 1976). For example, the positive value of ES implies following inequality.

61nC<
diny

Therefore, the positive value of ES indicates that costs increase efficiently.
This study defines the predicted economies of scale value for retailer n, n =1,
2, ...,310, as follows.

ES, =1—(a, + ay,Iny, + Z Ay Inwyy),
i

where y,, represents output for retailer n, and w;, represents the input factor price i
for retailer n.

The variables representing retail output is sales. Sales are the monetary value
of physical products in millions of Japanese yen purchased by customers (Ingene, 1982;
Barros and Alves, 2003; Sellers-Rubio and Mas-Ruiz, 2006; Uyar, Bayyurt, Dilber and
Karaca, 2013; Mishra and Ansari, 2013).

Variables representing inputs are labor, capital, and assortment. In the cost
function estimation, this study uses the unit price of each input factor. The unit price of
labor is defined as the ratio between total labor costs to the number of laborers including
part-time workers. Some studies employ assets as retail capital (Betancourt and
Gautschi, 1993; Yu and Ramanathan, 2008). However, in general, retailers operate their
businesses using their own assets and lease. Therefore, this study employs summation
of fixed assets and rental charge as the monetary value of capital because although sales
space is a fundamental capital input in the retail context (Arndt and Olsen, 1975; Ingene,
1984; Kamakura et al., 1996; Reardon, Hasty, and Coe 1996; Barros, 2006; Yu and
Ramanathan, 2008; Uyer et al., 2013), retailers’ equipment and structure also represent

considerable capital store environments and ambience (Betancourt and Gautschi, 1993;
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Yu and Ramanathan, 2008). The unit price of assortment is defined as the cost of goods
sold divided by the number of stores. This study defines the unit price of assortment as
cost per store because stock and merchandise represent the sales at each store (Mishra
and Ansari, 2013).

This study controls for several factors to identify the impact of cross-channel
integration. For example, because sales value can be improved by higher price setting,
market share that represents market power may affect the estimation. Thus, this study
employs market share as a control variable.

Ingene (1984) shows that the type of retail format strongly affects retail
productivity because of the differences in retail operations, such as assortment type and
selling and promotional strategies. Assaf et al. (2011) focus only on supermarkets in
their analysis of retail efficiency and control for differences in assortment and service
between formats. Thus, the characteristics inherent to specific formats related to retail
operational strategies such as assortment, selling, promotion, and service affect
efficiency. Therefore, this study controls for the effect of format using dummy variables
for some major formats. Because franchise system is another potential factor affecting
retail productivity (Donthu and Yoo, 1998), this study also controls for the franchise

system. Appendix 2 specifies variables for cost function estimation.

Profitability

Economies of scale describe how a retailer’s cost is efficient when the operational scale
increases (Hanoch, 1975). On the other hand, profitability assesses not only the cost
efficiency but also how well a firm reaches market demands and satisfies customer
needs (Krasnikov et al., 2009).

However, profit amount itself is influenced by not only the ability of firms but
also the product price. Even if two retailers had same ratio between profit and sales,
profit amount of a retailer with expensive products would be higher than a retailer with
cheap products. Therefore, this study employs ratio of the operating profit to the sales
rather than amount of profit to assess retailers’ ability to increase their profit. Profit here
represents the operating profit from retailers’ financial statement and thus the profit

focuses on retailers’ operational ability of each firm.
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Cross-channel Integration Patterns

This study generates variables of cross-channel integration components from
quantitative data by using retailers’ IR information. For the variable development, this
study conducts content analysis based on empirical codes that defined by Cao and Li
(2015). Because this study aims to clarify the impacts of integration patterns
(combinations of each component), dichotomous variables are generated for each
component rather than generating an ordinal measurement of the integration level.
Integration is carried out by retailers and is difficult to measure as a numeric measure.
Therefore, this study employs dichotomous measurements for integration practices
because dichotomous variables expressly define qualitative differences among samples.
First, if a retailer mentions practices that refer to front-end integration, which represents
practices at customer touch points and value proposition for customers such as
marketing communication, order fulfillment, consumer information access, services,
promotion, price, loyalty programs, and assortment, the front-end dummy variable
become one. Second, if a retailer mentions practices that refer to back-end integration,
which represents purchasing and administration systems such as logistics and
information systems, the back-end dummy variable becomes one. Finally, if a retailer
mentions practices that refer to organization, which represents the optimization of
organizational structure and incentive systems, organization dummy variable become
one. Appendix 3shows the empirical codes and sample excerpts.

As with testing the hypotheses, this study controls some sample
characteristics such as retail formats, which represent common characteristics among
some retailers such as product assortment and a competitive environment (Ingene,
1984), franchise system (Donthu and Yoo, 1998), the number of stores that represents
retailers’ offline operational scale (Barros, 2006) and year dummy variables that may
have an impact on performances. Table 2 represents the measurement for empirical

models.
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Table 11 Measurements of Model 1 and 2

Notation  Variable Definition Related literature
Predicted value based on .
) ) Lo Christensen and
ES Economies of Scale cost function estimation
Greene, 1976
result
T Profitability Operating profit/Sales
FE. BE Dummy variables: takes a
Ol'f’; ’ Integration components value of 1 if the sample is Cao and Li, 2015

relevant, otherwise 0

Number of physical outlet
Stores The number of stores  that is reported by Barros, 2006

retailers in each year

Formats (apparel,

GMS, department store, Dummy variables: takes a Ingene, 1984; Donthu

and Yoo, 1998; Zhuang

Controls  multi-format), value of 1 if the samp leis etal., 2002; Assaf et
Franchise and Year relevant, otherwise 0 al. 2011
(2012,2013) S

5.4.3. Empirical specification

To identify the impact of integration patterns on performances, this study employs the
following regression models. Model 1 represents the impacts of integration on
economies of scale and model 2 represents the impacts on profitability.
(1) ESy = Bo + BrFEn + B2BEy + 307Gy + Bo(FE,XBE,) + Bs(FE,X0rgy) +
X, A +u,
where ES represents the predicted value of economies of scale FE, BE, and Org
represent dummy variables of front-end, back-end and organization integration
component based on content analysis and X represents a vector of control variables
including the number of stores.
(2) T =VYo +V1FEn +V2BE, + 307Gy + Va(FE,XBEy) + ys(FE,X01gy) +
+X,0 +v,
where m represents retailers’ profitability and rest of variables are consistent with
model 1.
Because economies of scale have a “natural interpretation in percentage terms”
(Christensen and Greene, 1976), Economies of scale represents the percentile change of
total cost when output changes. Moreover, firms need to increase their input level to

produce more output in general. Thus, the assumption that higher output requires higher
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cost implies that the value of economies of scale is censored data and cannot assume a
value above one. Ordinary least-square (OLS) estimation will not provide consistent
estimators for the use of censored data (Cameron and Trivedi, 2009). Tobit model
estimation is relevant to estimate linear regression models with censored explained
variables. Further, profitability also is the censored data and cannot assume a value
above one. Therefore, this study applies the tobit estimation method to the regression
models above and tests the hypotheses.
With in the models, the impact of front-end integration can be shown as
follows.
J0ES,
ﬁ = B1 + B4BE, + BsOrgy,
where f; represents the individual impacts of front-end integration practices (BE =
Org = 0), whereas f3, represents the interdependent impacts of front-end and back-end
integration (i.e., the impact when retailers integrate front-end and back-end but not Org),
Ps represents the interdependent impact of front-end and organization integration (i.e.,
the impact when retailers integrate front-end and Org but not back-end). Therefore, the
test results of f; =0, S, =0 and Bs = 0 represent H;,, Ha, and Hs,, respectively. In
model 2, y; =0, ¥, =0 and ys = 0 represent H;,, Ha, and Hjp, respectively

5.5. Results

Table 12 represents descriptive statistics and the correlation coefficients of the
explaining variables.

Table 12 Descriptive Statistics and Correlation Coefficients

Mean  S.D. 1 2 3 4 5 6 7 8 9 10 M
1. Front 0.448 0.498 1
2. Back 0.071 0.257 0.155 1
3. Org 0.035 0.185 0.037 0.354 1
4. Apparel 0.184 0.388 -0.076 -0.002 0.044 1
5. GMS 0.026 0.159 -0.106 -0.045 -0.031 -0.077 1
6. Department  0.106 0.309 -0.122 -0.055 -0.066 —-0.164 —-0.056 1
7. Multi 0.087 0.282 0.090 0.093 0.249 -0.147 -0.050 -0.107 1
8. Franchise 0.297 0.458 0.082 0.096 0.142 -0.035 -0.017 -0.201 0.175 1
9. 2012 0.361 0.481 -0.152 -0.077 -0.072 -0.045 -0.038 0.024 0.054 0.026 1
10. 2013 0.397 0.490 0.064 -0.070 -0.013 0.007 0.034 -0.023 -0.087 -0.022 -0.610 1

11. Stores 1269.987 9122.167 0.108 0.302 0.097 -0.039 —-0.020 —0.047 0.074 0.174 0.062 -0.057 1
Table 13 and 14 presents the estimation and test results of the model 1 and 2

respectively. The significant, negative effects of front-end (p<0.01) indicate that the
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front-end individually reduces economies of scale, in support of Hj,. Further, the
significant, positive effect of interaction term of front-end and back-end (p<0.05)
indicates that the front-end and back-end are complements, thus, back-end oriented has
positive effect on economies of scale and profitability, and H», and Hy, are statistically
supported. On the other hand, results reveal that interaction term of front-end and
organization components have a significant, negative effect (p<0.05), on economies of
scale, as this study predicts as Hi,. However, significant impacts of front-end, and
interaction term of front-end and organization on profitability were not identified

(p>0.10), contrary to H;, and Hsy,.

Table 13 Results of regression model (1)

Hypotheses Coefficient SE.
FE Hia: — —0.01 15%3k*k 0.003
BE —0.042%%*x 0.011
Org 0.039%* 0.007
FE X BE H2a: + 0.034%* 0.017
FE X Org Hza: — —0.055%3%* 0.012
Apparel 0.020%3%* 0.004
GMS —0.034%** 0.005
Department —0.0513%3%k 0.006
Multi—format —0.023%3** 0.006
Franchise 0.010%3k* 0.004
2012 —-2.E-04 0.004
2013 0.01 1%k 0.004
Stores 5.30E—-07*** 1.E-07
Constant 0.378%%* 0.004
Log likelihood 686.72
F (296) 47.18%x
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Table 14 Results of regression model (2)

Hypotheses Coefficient S.E.
FE Hia: — 0.008 0.005
BE 0.001 0.005
Org —-0.007 0.007
FE X BE Hza: + 0.034%* 0.017
FE X Org Hza: + 0.011 0.015
Apparel 0.033%*k 0.007
GMS —0.005 0.007
Department —0.012%* 0.005
Multi—format —0.011%* 0.005
Franchise 0.008 0.006
2012 0.013%* 0.006
2013 0.006 0.006
Stores 1.01E—-06%** 1.650E-07
Constant 0.022%%% 0.006
Log likelihood 532.8
F (296) 15.47%%x

5.6 Discussions

This study attempts to provide empirical evidence of the relationship between patterns
of cross-channel integration and performances. Based on the analysis of Japanese MC
retailers, this study confirms that different components and different combinations have
different impacts on economies of scale and profitability. Specifically, front-end
oriented integration (i.e. front-end component is integrated) has a negative impact on
economies of scale whereas insignificant impact on profitability was identified.
Substantial differences in operations across EC and physical stores, such as assortment
width and depth (Agatz et al., 2008) and prices (Ratchford, 2009) cause increased
operational difficulty and additional costs for integration. Further, even though the
insignificance, the signal of coefficient of front-end on profitability is positive.
Therefore, front-end oriented integration may increase demand quantity, but it is not
enough to surpass the cost disadvantages in current situation.

On the other hand, back-end oriented integration (i.e. a combination of
front-end and back-end integration) leads to complementarity of front-end and back-end
components. This creates cost advantages by increasing the purchasing amount of
products sold through the synergetic sales increase. As a result, this study clarifies that

back-end oriented integration has positive effect on both economies of scale and
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profitability. Table 15 shows the marginal effect of moderators and clarifies that the
effect of front-end has a significant, negative effect on economies of scale when
retailers do not integrate back-end, but this turns into an insignificant effect when
retailers integrate back-end simultaneously. Further, table 16 represents the marginal
effects on profitability. This identifies that the impact of front-end integration is not
significant whereas it is significantly positive when back-end component is
simultaneously integrated. These results imply that back-end modifies inefficient
operations from front-end integration.

On the other hand, when retailers conduct service-oriented integration
(combination of front-end and organization integration), HQ must coordinate
merchandise practices that have substantial differences across channels such as price
and assortment. This fact creates additional difficulty and complexity in the
management of relevant merchandise practices for both channels. Higher personal
support at stores requires more store staffs and thus leads to higher average cost. As
subsection 6.4.2 demonstrates, this result represents the moderating effect of
organization component on the effect of front-end on economies of scale while
back-end system is not integrated. Therefore, this result reveals that integrated front-end
and organization without back-end integration creates greater difficulty and costs for
HQ and employees and a negative impacts on efficiency. This study predicts that
service-oriented integration pattern results increased demand quantity and surpasses
cost disadvantages. However, the combined effect does not have a significant, positive
impact on profitability though the signal is positive. Therefore, service-oriented
integration may increase demand quantity, but it is not enough to surpass the cost

disadvantages in current situation.

Table 15 Marginal effects of moderators in model (1)

Coefficient S.E.
FE(BE=0) —0.013%%x% 0.003
FE(BE=1) 0.022 0.016
FE(HR=0) -0.008%x* 0.003
FE(HR=1) -0.063%** 0.011
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Table 16 Marginal effects of moderators in model (2)

Coefficient S.E.
FE(BE=0) 0.009 0.0052
FE(BE=1) 0.04 3*k* 0.0165

5.6.1 Theoretical Contributions

This study extends the research on the effects of cross-channel integration on retail
performances by providing empirical evidence of the effects of cross-channel
integration patterns on economies of scale and profitability. Because the relationship
between cross-channel integration and cost-related productivity such as economies of
scale has not been clarified (Neslin and Shanker, 2009), the results of this study address
the knowledge gap.

The main theoretical contribution of this study is that the results advance the
understanding of the relationship between cross-channel integration and retail
performances. Prior studies on MC retailing note and classify the stages of integration
development (Chaffey, 2010; Zhang et al., 2010; Cao and Li, 2015). The results of this
study extend the argument into how retailers should develop their integration practices.
This study focuses on three integration patterns such as front-end, back-end and service
oriented integration and empirically analyzes the effectiveness of these patterns. For
example, this study indicates that back-end component should be integrated with
front-end operations, and retailers can reduce the difficulty of front-end integration by
integrating back-end systems.

Another theoretical contribution is that this study provides empirical evidence
of the effects of cross-channel integration on economies of scale and profitability.
Although conceptual arguments emphasize economies of scale as a cost advantage of
cross-channel integration (Neslin and Shanker, 2009; Zhang et al., 2010), there is a lack
of evidence for this argument. Therefore, the empirical evidence provides knowledge of

the impacts of various integration patterns on economies of scale and the profitability.

5.6.2 Managerial Implications
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This study also provides some managerial implications. First, this study demonstrates
the effective pattern for retailers to integrate MC practices. The results indicate that
when retailers integrate online and offline channels, they should integrate back-end
systems to reduce the increased difficulty and cost by integrating the front-end
component. Therefore, the effective integration pattern that this study identified is an
important suggestion for managerial field.

Second, this study identifies that retailers’ offline operational characteristics
impact on economies of scale and profitability. This study only employs MC retailers as
samples. In MC retailing context, apparel specialty retailers have better economies of
scale and profitability whereas department stores and multi-format retailers have lower
economies of scale and profitability. These results imply that general assortment
retailers face higher difficulty and complexity to manage for both online and offline
channels. Therefore, in current situation, specialty retailers are suitable for MC
operation. Further, recently, apparel retailers tend to vertically integrate their supply
chain. Those retailers can achieve scale advantages in manufacturing processes.
Therefore, limited assortment and vertical integration of supply chain are important

characteristics to operate MC retailing efficiently.

5.6.3 Limitations and suggestions for future studies

This study has some limitations, which also suggest directions for future study. First,
although this study demonstrates recommended integration patterns for retailers, why
managers or HQs choose a specific integration pattern is not revealed. Therefore,
studies that identify the antecedents of integration decisions such as HQ or market’s
characteristics may help to propose a comprehensive framework for cross-channel
integration including antecedents, retailers’ behavior, and performance.

Second, this study focuses on operating profit rather than ordinary profit as a
performance of retailers because this study focuses on operational excellence of MC
retailers. Therefore, this study does not assess financial instruments and real estate
management. This point may results the fact that multi-format retailers have negative
impact on profitability because most multi-format retailers are big holdings such as
Seven & 1 holdings and Aeon and they exploit financial instruments and real estate

management to increase profit. Because this study focuses on retailers’ ability to operate
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online and offline channelseffectively, operating profit is the appropriate measure for
this study. However, retailers’ ability to increase ordinary profit in MC retailing
environment is another opportunity for future research.

Third, the dataset represents only Japanese retailers that tend to maintain
smaller stores and a larger number of stores in comparison with retailers in western
market. For example, although retailers with a large sales space per store, such as
department stores and supermarkets, decrease their sales, convenience stores increase
their sales (METI, 2012). Additionally, Japanese retailers have the same level of gross
margin as western retailers, but Japanese retailers cost higher for administration than
western retailers (METI, 2012). This implies that Japanese retailers’ administration
systems are not optimized and this characteristic may affect the results. In other words,
efficient administration (e.g., effective standardization) may affect the relationship
between cross-channel integration and economies of scale. Thus, although this study
provides insights from a developed Asian retail market, replication of the analysis in a

different market is required.
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Appendix 2 Variables for cost function estimation

Notation Variable Definition Related literature
C Total cost Summatlf)n of monetary
value of input factors
Ingene, 1982; Barros and Alves, 2003; Rubio and
y Sales Sales (millions of JP yen)  Ruiz, 2006; Uyar et al., 2013; Mishra and Ansari,
2013
L Total labor cost/ amount of Arndt and Olsen, 1975; Kamakura et al., 1996; Uyer
wl Unit price of labor
labor etal., 2013
L Capital/size (square meters) Betancourt and Gautschi, 1993; Yu and Ramanathan,
we Unit price of fixed assets
of sales space 2008
wg Assortment cost per store Cost of goods sold/number Mishra and Ansari, 2013

of stores

Capital cost

Fixed assetstrental Charge

Monetary value of fixed
assets (millions of JP yen)

Betancourt and Gautschi, 1993; Yu and Ramanathan,
2008

Total spent on salary and

Arndt and Olsen, 1975; Ingene, 1984; Kamakura et
al., 1996; Reardon et al., 1996; Barros, 2006; Yu and

Labor cost  Total labor cost wages in a year Ramanathan, 2008; Mishra and Ansari, 2013; Uyer
etal., 2013
Monetary value of cost of Arndt and Olsen, 1975; Ingene, 1984; Kamakura et
CGS Cost of goods sold oods so}l,d al., 1996; Reardon et al., 1996; Barros, 2006; Yu and
g Ramanathan, 2008; Uyer et al., 2013)
Marketi share, Formats (apparel, D iables: tak
GMS, department store, multi- ummy variables. fakes a Ingene, 1984; Donthu and Yoo, 1998; Zhuang et al.,
Controls value of 1 if the sample is

format), Franchise and Year
(2012, 2013)

relevant, otherwise 0

2002; Assafetal., 2011;
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1 codes

irica

Appendix 3 Emp

Components Distinguishing subcategories Codes Sample excerpts
"MUII net shop™ (Ryohin Keikaku Co., Ltd. Annual report 2013 ; "Opened
Constant use of the same brand in all channels "Aoyama tailor official online store" in September 2010" (Aoyama trading
website http://www.aoyama-syouji.co.jp/about/outline/history_2006.html);
_Enmn:n.a E.mqwo::m We assort home appliance, information and communication equipment, and
communication entertainment products and propose pleasant life style to customers through a
Consistent marketing message across channels variety of specialized retail formats and online shop ." (Joshin Denki Co. Ltd.
Financial statement 2013)
Click and pick up in s As the first example of a department store format, we began an online product
Integration of consumer order ick and pick up in store service through which customers can order online, fit, and receive services at
fulfillment Click-to-call stores. (MATSUYA Co., Ltd. Annual report 2014).
Buy online and return in-store
FE Access to online inventory and online order fulfilled by At the online store, we provide a function whereby customers can check in-
staff in store store inventory and mBSaa a service to allow products to be oo__mnﬁ.a ata
Integration of consumer Allowing online consumers to browse in-store sp Q_”._moa mer%. ACESM >Q‘oiw=hﬁ<._ Annual Report w._o_ﬂ rio%_ﬂ:ga
information access inventories app _o.m:osv or smartphones ca nm. MUIJI Passports, which offer a new
- - p— shopping experience for customers in 15th May." (Ryohin Keikaku Co., Ltd.
Linkage between store and mobile apps (Wi-Fi in store; .
. Interim report 2013)
locating store by apps)
Aligned services "We conducted a sale at both stores and the EC site called “Apo select,’
Aligned promotion simultaneously." (Nihon Chozai Co., Ltd. Newsletter 2014 September)
Alignment of fundamentals ~ Aligned price
Aligned loyalty program
Aligned assortment
I d handize bl . We reduced lost sales opportunities from stock shortages by increasing the
ntegrated merchandize plannning system number of EC sites that connect to the distribution warehouse inventory
Integrated logistics m:monsm:.os. Each website shows product pictures even if the website does not
- - have the inventory, and when a customer orders the product, we send the
BE Centralized of back system Integr B.na of information mv.ﬁoa product from the distribution warchouse (United Arrows Ltd. Annual report
Centralized call center service 2014) ;"We held a pre-season order service through the EC website to predict
product demand. Because we could expect more sales volume for products
Client database integration with larger order volume, we could increase production beforehand" (United
Arrows Ltd. Annual report 2013)
Knowledge sharing “We established an omnichannel strategy department. (UNY Group Holdings
— : — - Co., Ltd. 2015 annual report) ; we established a system to accurately evaluate
MMQE:EW talent with dual competencies in retail and  \hen an employee recommended a product to a customer, but the customer
HR Organization transformation - — bought the product by EC. Employees pass a ..o:dm:wa note showing the part
Changing organizational structure to adapt to the number of the product to customers who are considering a purchase and do not
integration of different channels have to buy immediately” (United Arrows Annual Report 2012)

Incentive system linked to both online and offline sales
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Chapter 6. Conclusion
6.1 Summary

The purpose of this dissertation is to reveal the impacts of integration of online
and offline channels on the retailer performance, including cost-related outcomes.
To achieve this research purpose, this dissertation conducts three empirical studies.
The purpose of chapter 3 is to reveal how the number of stores impacts the cost
structure of retailers. This chapter collects Japanese retail data and analyzes it
using log-linear regression models to clarify the mechanism of retail efficiency
that results in increased operational scale and lower purchasing cost, which
represents the distribution side, but leads to inefficiency with respect to other
administrative costs. This tradeoff relationship between purchasing cost and other
costs establishes a fundamental framework about the relationship between scale
expansion and efficiency in the retail context.

The purpose of chapter 4 is to reveal the impact of cross-channel
integration on cost efficiency and the moderating effect of firm-level
characteristics. Although the effectiveness of integration has been clarified for
demand-related performance, its effect on organizational performance has been
questioned in previous studies. This study employs a unique panel dataset with
305 firm-year observations to estimate our empirical model. The results of the
panel data regression model indicate that integration has a positive impact on cost
efficiency; however, length of retailers” EC experience negatively moderates this
effect. By showing the effect of integration on cost efficiency and the moderating
effect of firm-level characteristics, this study provides valuable insights to
previous studies related to MC retailing.

Chapter 5 aims to discuss and empirically clarify the effectiveness of
cross-channel integration patterns on retail performances. Chapter 4 captures
cross-channel integration in a comprehensive way and implicitly treats the
integration level as a bundle of each component. For example, in chapter 4, if a
retailer mentions that he used an integrated distribution system in 2013 and that he
used only an aligned assortment without mentioning the distribution system in
2014, this study would score his response at level 4 for both the years and

interpret that the retailer integrates both front-end and back-end components in
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2014. On the other hand, chapter 5 expressly argues the effectiveness of specific
combinations of integration. Therefore, chapter 5 advances the findings of chapter
4 by focusing on how integration is achieved in each year rather than focusing on
the comprehensive impact of integration. To clarify the effective integration
patterns and test the hypotheses, this study gathers secondary data on 310
Japanese retailers. The empirical models demonstrate that the when the front-end
and back-end systems are simultaneously integrated, integration positively
impacts the economies of scale (cost-related performance) and profitability.
Overall, the findings provide empirical evidence of effective integration patterns
and progress prior arguments into integration patterns rather than assuming an
ideal way of integration.

The findings in chapter 4 show that cross-channel integration has a
positive impact on cost efficiency. On the other hand, Chapter 5 shows that
front-end itself has a negative impact on economies of scale, which is a cost
advantage to the retailer; however, the combination of integrated front-end and
back-end systems has a positive impact on economies of scale. These results
imply that front-end integration (i.e., retailers’ integration practices at customer
touch points) itself has a negative impact on cost-related performance; however,
the complementarity of front-end and back-end integration positively impacts
cost-related performance and profitability. The results in chapter 4 reflect this
complementarity because the level of integration captures the bundle of
integration practices.

Retailers grow their business by expanding scale and increasing sales.
Traditionally, retailers operating formats such as department stores established
large stores and widened the variety of products to reach a broader consumer
demand. Further, retailers increased the number of stores in the form of chain
stores to expand their operational scale that they could not achieve through
single-store operation (Walters and White, 1987). Scale expansion helps retailers
increase sales. However, scale expansion increases operational costs. Therefore,
although scale expansion is necessary for retail growth, it also leads to lower
efficiency due to increased management difficulty and complexity. Hence, scale
expansion and efficient operations are both important aspects that retailers must
consider to enhance their performance.

Furthermore, recently, retailers have been expanding their operational
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scale not only by establishing new store branches but also through EC. Because
EC operation does not require additional physical store establishment, retailers
can easily transact with customers in a much broader sense through EC. However,
fundamental differences between online and offline operations causes difficulty in
managing both online and offline channels (Zhang et al., 2010). Therefore, the
approach by which a retailer manages online and offline channels is an important

factor affecting retail growth in the MC retailing context.

6.2 Theoretical Contributions and Managerial Implications

Empirical studies of this dissertation mainly contribute to the stream of studies on
MC operation and cross-channel integration in the following three ways. First,
this dissertation provides conceptual arguments and empirical evidences of the
effectiveness of integration patterns on retail performance. Although previous
studies clarify the importance of integration of online and offline channels, they
do not discuss how a retailer can integrate channels. Chapter 5 theoretically
discusses the effectiveness of integration patterns based on interdependences of
integration components and empirically analyzes the individual and combined
effects of each component. Therefore, the major contribution of this dissertation is
that it advances arguments as to how integration can be achieved rather than
assuming an ideal integration approach.

Second, this dissertation discusses how the integration of online and
offline channels impacts cost efficiency and empirically tests the hypotheses. This
dissertation mainly focuses on the cost-related performance of retailers. The
impacts of retail growth and operational practices on cost efficiency are important
issues to understand the effectiveness of the practices. In chapter 3, this
dissertation reveals that increased scale leads to efficiency with respect to
purchasing cost; however, it does not result in efficiency with respect to other
costs. This result provides a framework to discuss how cross-channel integration
impacts cost efficiency. Based on this framework, this dissertation empirically
shows the positive impact of cross-channel integration on cost efficiency. The
addition of an online channel may result in increased inefficiency (Zhang et al.,
2010). However, this dissertation shows that the integration helps retailers achieve

synergetic benefits for cost efficiency. Further, this dissertation shows that
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back-end oriented integration has a positive impact on economies of scale and that
the combination of back-end and front-end systems results in efficient operation.
This implies that back-end oriented integration pattern leads to effective growth
for MC retailers.

Additionally, this dissertation shows that retailers with greater EC
experience achieve a relatively low cost efficiency when integrating online and
offline channels. This finding shows that firm-level contingent factors affect the
relationship between cross-channel integration and cost-efficiency. A prior study
(Cao and Li, 2015) shows that EC experience negatively moderates the
relationship between cross-channel integration and sales growth. Therefore, the
result in chapter 5 is consistent with the prior study (Cao and Li, 2015) and
implies that increased sales positively impact efficient back-end operations.

This dissertation has some managerial implications. First empirical
evidences of the impacts of integration on retailer performance provide a direction
to retailers for managing online and offline channels. The results and arguments in
chapter 4 show the effectiveness of cross-channel integration for organizational
performances. More specifically, this dissertation emphasizes the importance of
the back-end component rather than simply focusing on the front-end component.
Further, chapter 5 shows the complementarity between front-end and back-end
components. The integration of front-end and back-end components leads to a
cross-selling environment such that customers can order and collect the product
from the channel that is most convenient to them.

Furthermore, the results imply possible integration steps for retailers.
The results in chapter 5 imply that front-end oriented integration may increase the
demand quantity; however, the increased quantity is not enough to surpass the
cost disadvantages. Retailers can integrate the front-end component as a first step
to increase sales and then invest to integrate it with the back-end component and
thus improve their efficiency and profitability. This step is one of the options for

retailers to develop cross-channel integration.

6.3 Limitations and Suggestions for Future Studies

Although this dissertation contributes to previous studies and provides some

managerial implications, there are some limitations. First, the dissertation does not
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cover why retailers choose a specific integration pattern and what drives retailers
to integrate their operations. Therefore, studies that identify the antecedents of
integration decisions, such as headquarters or market characteristics, may help
propose a comprehensive framework for cross-channel integration, which
includes antecedents, retailers’ behavior, and performance.

Second, this dissertation focuses on operating profit rather than ordinary
profit as a performance measure of retailers. Therefore, this dissertation does not
assess financial instruments and real estate management. Because this dissertation
focuses on retailers’ ability to efficiently operate online and offline channels and
meet consumer demand, operating profit is an appropriate measurement for this
dissertation. However, the retailers’ ability to increase ordinary profit in a MC
retailing environment is a topic of potential research that may help assess the
strength of giant retail corporations such as Seven & 1 Holdings and Aeon.

Third, the dataset used in this dissertation represents only Japanese
retailers. Japanese retailers have specific characteristics such as they tend to grow
their business by establishing a relatively large number of small stores in
comparison with the western market (Larke and Causton, 2005). The typical
example of this characteristic is CVS format. These retailers have strong
distribution systems for frequent shipment to ensure a wide coverage. Thus,
although this dissertation provides insights from a leading retail market in Asia,
replication of the analysis in a different market must be considered

Fourth, the measurement of integration is another opportunity for
further research. The purpose of this dissertation is to provide comprehensive
arguments and empirical evidences about the relationship between cross-channel
integration and retailer performance. Therefore, the definition of cross-channel
integration includes both homogeneity and coordination of operation, which is
appropriate given the purpose of this research. However, assorting the same range
of products among MCs and coordinating the assortment for each channel based
on gathered information are different practices. Thus, whether homogeneity and
coordination of operations have different impacts on retailer performance is
another important topic for future studies. To assess this research topic, arguments
based on the differences between the narrow and broad approaches are required.

Finally, this dissertation does not assess the integration of offline

formats. Some retailers operate multiple retail formats in the offline market. For
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example, Seven & i Holdings operates CVS, super markets, shopping malls,
department stores, and other specialty stores. Because this dissertation focuses on
the integration of online and offline channels, this dissertation provides arguments
based on the fundamental differences between EC and physical store operations.
Thus, the arguments in this dissertation are internally consistent. However,
integration practices are also required for multiple offline format operations. Thus,
the integration of multiple formats including EC and offline formats is another

opportunity for future studies.
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