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Abstract

The aim of this research is to determine the causal relationship models among enterprise
characteristics, level of logistics and supply chain and perceived factors of efficient consumer
response (ECR) toward ECR adoption. Data in completed questionnaire were collected from
179 Thai retailers, dealing with general consumer goods, in Bangkok by methods of random
sampling. The confirmatory factor analysis (CFA) was used for construct validity. The results
of factor analysis by LISREL 8.8 confirmed that measurement model and observed variables
are fitted well. Next, structural equation model (SEM) was used for constituting the
relationship model that demonstrated the direct and indirect effects of enterprise
erceived factors of ECR on ECR

characteristics, level of logistics and supply chain an

adoption. The results by LISREL 8.8 showed that si

t of seven hypotheses were
supported, one of them was rejected. Then, level of logistics upply chain had the most
fficient was 0.398 (p <

0.01). Perceived factors of ECR had di with path coefficient of

indirect effects on ECR adoption 1 efficient of 0.115 (p < 0.05) and 0.196 (p <
0.01), respectively.



Chapter 1

Introduction

1.1 Overview and Research Problem

Over the past decade, companies spanning a wide spectrum of industries have been focusing
their competitive strategies on leveraging the competencies and innovative capabilities to be
found within the clusters of customers and suppliers constituting their business supply chain
(Ross, 2003). When increase of enterprise levels, information flows and physical flows in
business process become complicated, the logistics and, supply chain management then is
remarkably constructed. Logistics is necessary for movingpurchased goods from the supplier
to the buying organization, moving finished goods to the customer, and storing these items
the way (Wisner, Tan and Leong, 2008). According to Molina, Flores and Rodriguez (2001),
supply chain management is the total sian@ge of ‘@ metwork of facilities and distribution
options in a partnership between a génsumer, distributor‘and manufacturer, with the purpose
of transfer and exchange of information andfphysical goods for the supplier’s suppliers to
their customer’s customers, _ensuring“th€é right goods, in the most efficient manner, are
reached accurately whefever they“are, required in a company and beyond. Generally, supply
chain operation is dfiven by customerorders. [t requires communication to all members in the
chain of the customer’simeeds and wants, as well as how well these needs and wants are being
met. To cope with it, one of the supply chain strategies, namely efficient consumer response
(ECR), has been emerged. ECR; predominantly in the grocery industry, encourages trading
partners to work closely together to satisfy the changing demands of the grocery industry and

to fulfill consumer wishes better, faster and at less cost (Vogt, Pienaar and De Wit, 2002).

Retail industry (equivalent to grocery industry) has been considered as one of the remarkable
drivers in Thai economy. According to Thai Retail Association in 2009, total current values
of Thai retail industry were approximately 1.77 trillion baht or twenty percent of nation’s
GDP. Over the past three decades, retail business has been dramatically changed in aspects of
store format and internal operations in organization, including an increase of a number of
stores due to such external factor as economic growth, consumer lifestyle, advent of new

technology (e.g. internet), and intense competition.



Currently, there has explicitly been no research associated with models of causal relationship
in ECR. Therefore, the author has tremendous intension to investigate the adoption of ECR
by retailers influenced by enterprise characteristics, level of logistics and supply chain and

perceived factors of ECR.

In this study, structural equation modeling (SEM) is established, and LISREL (statistics
software for SEM) is used for analyzing confirmatory factor analysis (CFA) and path analysis
in relation to various variables. Also, SPSS, generally recognized statistics software, is used

for analyzing for descriptive research such as mean and standard deviation.

1.2 Objective

The principal aim of this study is to explore the relationship @among four latent variables
through a variety of observed variables toward ‘they,patterns of ECR adoption. To complete
such an aim, the following objectives arefapparently stated:
» To investigate the relationship between! level of logistics/supply chain of the retailer
and the ECR adoption, including percéived factors of ECR
» To investigate perceivedyfactors’of ECR influencing on decision of retailer concerned
with ECR adoption
» To investigatethe characteristics of retailer associated with the adoption of ECR,

including perceivedfactors of ECR

1.3 Research Hypothesis

The causal relationship models of ECR adoption by Thai retailers in Bangkok related to three
main parts (i.e. enterprise characteristics, level of logistics and supply chain and perceived

factors of ECR) is illustrated by Figure 1.1.



Enterprise Characteristics:
1. Current Assets
2. Number of SKUs H1

3. Number of Staff

ECR Adoption by Retailer
1. Category Management
2. Continuous Replenishment

3. EDI

Y

4. Barcode/POS or RFID

4. Year(s) of Operation H2, H3
5. Direct Shipment or WH/DC
5. Number of Store(s)
6. ABC
H4 H3, H6, H7
Perceived Factors of ECR:
Level of Logistics and
Supply Chain (Average of
Major Logistics and
Supply Chain Activities) HS, H6
Pply

Figure 1.1: The Causal Relationship Models of ECR adoption

Based on the relationship between variables in the models of ECR adoption by retailers in

Bangkok, the followingéhypotheses are cleatlyrevealed:

H1:
H2:
H3:
H4:
HS:
Heé:
H7:

Enterprise ¢haracteristics have direct effect on ECR adoption.

Enterprise characteristics have direct effect on perceived factors of ECR.
Enterprise characteristics have indirect effect on ECR adoption.

Level of logistics and supply chain has direct effect on ECR adoption.

Level of logistics and supply chain has direct effect on perceived factors of ECR.
Level of logistics and supply chain has indirect effect on ECR adoption.
Perceived factors of ECR have direct effect on ECR adoption.

1.4 Terminology

Some selected definitions are initially explained; the rest of it is specifically described more

in literature review of chapter 2.



» Efficient customer response (ECR) is a joint trade working toward making the grocery
industry (or retail industry) as a whole more responsive to consumer need and
promotes the removal of unnecessary inventories and costs from the supply chain.

» Logistics is the flow of goods, information and other resources between the point of
origin and the point of consumption in order for meeting the demands of consumers.

» Supply chain is system of firms, people, technology, activities, information and
resources involved in moving a product or service from upstream to downstream.

» Retailer is the one who buys goods/products in large quantities from manufacturers
either directly or through a wholesaler, and then sells individual items or small
quantities to the general public or end user customers, usually in a shop, also called
a store.

» Asset is the ownership of value that can be converted into cash.

» Stock keeping unit (SKU) is a unique identifier for each'distinct product.

1.5 Scope of the Study

1.5.1 Scope of Population

The total population of this study: 18, 550 tetailers (brought from database of Ministry of

Commerce, Thailaiid) with relation to'general consumer goods in Bangkok area.

1.5.2 Scope of Variables

The models of casual relationship consist of latent and observed variables in endogenous and
exogenous as follows:
» Endogenous variables:
= ECR adoption constructed by 6 observed variables (applied from Figure 2.5
in literature review of chapter 2) as follows:
- Category management
- Continuous replenishment
- Electronic data interchange (EDI)
- Barcode/point of sale (POS) or Radio frequency identification (RFID)
- Direct shipment or warehouse (WH)/distribution center (DC)



- Activity-based costing (ABC)
= Perceived factors constructed by 3 observed variables (illustrated in Figure
2.6 in literature review of chapter 2) as follows:
- Demand management
- Supply management

- Enabling technology and cost

» Exogenous variables:

1.6 Expected Bene

The expected benefits from this

>

= Level of logistics and supply chain (shown in page 8 in literature review of
chapter 2) constructed by 1 observed variable which is itself. The restriction of
observed variables run by LISREL 8.80 (student version) causes the average
of these variables compiled by SPSS 19.0.

= Enterprise characteristics constructed by 5

ed variables (viewed as

general profile of any retail ente as follows:
- Current assets

- Number of SKU,
- Number of sta

Years of operation

earch are:

To understand what factors influencing on ECR adoption (both direct and indirect
effects).

To understand what factors influencing on perceived factors of ECR (both direct and
indirect effects).

To prepare appropriate resources e.g. staff, equipment, IT system when implementing
ECR as a strategic tool of enterprise.

To assist in reducing unnecessary inventory in supply chain system of retailer.

To reduce operation cost both demand and supply sides of retailer.

To track down customer requirements and then have stock availability for them at the

right time.



Chapter 2

Literature Review

2.1 Introduction

As significant change related to customer needs has directly affected business operation since
1990, an integrating mechanism is vital to connect supplier, manufacturer, distributor and
retailer along the supply chain. By responding to this, chain operations need to concentrate on
shared resources and information, eliminating excessive inventory, and reducing operations

cost.

To understand this clearly, literature review of logistics andysupply chain management,
together with method of efficient consumer tesponse (one of Supply chain strategies) is
necessary to reveal basic implications efghow tmpertant its @perations concerned with

demand and supply sides, including efiabling technology-

2.2 Logistics Management

2.2.1 What is Logistics Management?

The Council of Supply Chain Management Professionals (CSCMP) (2011) has defined

logistics management as follows:

“Logistics management is that part of supply chain management that plans, implements, and
controls the efficient, effective forward and reverses flow and storage of goods, services and
related information between the point of origin and the point of consumption in order to meet

customers' requirements”.

According to above definition, Vogt et al. (2002) have broken into four fundamental issues as

follows:



» The processes associated with flow and storage
This means that it is the total ability to move and store goods and provide services as
an integrated process.

» Efficiency and effectiveness
Efficiency means doing all the activities in the process using the least possible
resources, whether these are people, equipment or the inventory. For effectiveness,
the processes must also add the most value possible by either increasing revenue or
reducing costs or both.

» From point-of-origin to point-of-consumption with information
To expedite movement, to manage inventory, and to be able to choose between chains

and improve existing chains, accurate information,is required.

» The purpose is to conform to consumer requireme
It requires an understanding of the customers’ nee requirements, so that the
process is efficient and effective.

The materials and information flg art of simplified logistics

process in Figure 2.1.

ate s flow

Suppliers i |Procurement Operations |—|Distribution | Customers

e T T

-—
Requirements information flow

Figure 2.1: Flowchart of Simplified Logistics Process



2.2.2 Logistics Activities

The major logistics activities, involved in flow of product from origin to consumption point,

are described as followed (Stock and Lambert, 2001):

>

Customer service involves successful implementation of the integrated logistics
management concept in order to provide the necessary level of customer satisfaction
at the lowest possible total cost.

Demand forecasting involves determining the amount of product and accompanying
service that customers will require at some point in the future.

Inventory management involves trading off the level of inventory held to achieve
high customer service levels, with the cost of holding inventory, including capital
tied up in inventory, warehousing costs and obsoléseence.

Logistics communications are the vital link between theyentire logistics process and
the firm’s customer.

Material handling is concernedwWithwevery aspect of thefmovement or flow of raw
materials, in-process inventefy and finished goods:within a plant or warehouse.
Order processing relates to tsiggering the logistics process and directing the actions
to be taken in satisfying order demand.

Packaging servés a dual reléyin logistics — protecting the product from damage while
being stored or transported and making'it easier to store and move products.

Plant and warehouse site selg€tion involve assisting firms in improving customer
service levels and leweringg/olume-related transportation rates in moving product.
Procurement includes the selection of supply source locations, determination of the
form in which the material is to be acquired, timing of purchases, price determination
and quality control.

Reverse logistics involves removal and disposal of waste materials from the
production, distribution or packaging processes.

Traffic and transportation involves managing the movement of products and includes
selecting the method of shipment, choosing the specific path, complying with various
transportation regulations and being aware of both domestic and international
shipping requirements.

Warehousing and storage involve the management of the space needed to hold or

maintain inventories.



2.3 Supply Chain Management

2.3.1 What is Supply Chain Management?

CSCMP (2011) has also defines supply chain management as follows:

“Supply chain management encompasses the planning and management of all activities

involved in sourcing and procurement, conversion, and all logistics management activities.

Importantly, it also includes coordination and collaboration with channel partners, which

can be suppliers, intermediaries, third-party service providers, and customers. In essence,

supply chain management integrates supply and demamnd management within and across

companies”.

2.3.2 The Supply Chain Structure

As shown in Figure 2.2, the supply chain structure ranges ‘from simple chain to extended

chain according to characteristics of €hain pafticipants. The following five chain participants

are categorized by Hugos (2003).

1)

2)

3)
4)

5)

Producers orfManufacturers; These “are organizations that make a product. They
include companies that are producers of raw materials and companies that are
producers of finishedigoods.

Distributors: These are ¢ompanies that take inventory in bulk from producers and
deliver a bundle of related product lines to customers.

Retailers: These stock inventory and sell in smaller quantities to the general public.
Customers: These are organizations that may purchase a product in order to
incorporate it into another product that they in turn sell to other customers, or a
customer may be the final end user of a product who buys the product in order to
consume it.

Service Providers: These are organizations that provide services to producers,
distributors, retailers and customers. Service providers have developed special
expertise and skills (i.e. logistics, finance, information technology, product design and

market research) that focus on a particular activity needed by a supply chain.
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Customer

A 4

Supplier Company

4
A

The Simple Supply Chain

Ultimate »  Supplier » Company »| Customer »  Ultimate
Supplier [« < < < Customer
A
\ ] /

Service
Provider

The Extended Supply Chain

Figure 2.2: Supply Chain Structure (Source: Hugos, 2003)

2.3.3 The Supply Chain Drivers

2.3.3.1 Inventory

Inventory is defined as quantity of raw materials, supplies, components, work in progress
(WIP) and finished goedsthat appeanat various points throughout the supply chain. Aschner
(as cited in Gattornd and Walters, 1996) suggests a number of necessities to hold inventory:

» Demand/supply“fluctuations: Safety stocks, buffer stocks or just reserves are held to
absorb variations in‘demandd@nd supplier performance uncertainty.

» Anticipation: Inventory“allocations are made to meet seasonal demand and sales
promotion, and to meet customer requirements during periods in which the production
facility is inoperable.

» Hedging: This is the issue of procurement economies and the cost of holding
inventories versus the impact of price increases or perhaps taking advantage of price
offers or some other form of speculation.

» Lot size: This refers to the attempt to purchase in volumes which exceed immediate
demand/consumption rates in order that economies may be obtained from lower

transportation rates or perhaps larger buying discounts.
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2.3.3.2 Transport

Transport in supply chain operation is referred to as the process of inventory transfer from

one place to another. While transport has directly affected organizational performance and

customer needs, Gattorna and Walters (1996) comment that the decisions influenced by

transportation considerations include:

>

Customer Communication: For suppliers and distributors who share an integrated
ordering communications system, it follows that a minimum of delay is likely in the
order cycle time period. It is possible for order cycle time to be reduced using
electronic transfer and this may enable the use of an alternative transportation mode or
perhaps the increased utilization of existing methods. Increasingly, as IT becomes
more sophisticated and as suppliers and distributers,see more benefits from closer
cooperation, increased efficiencies in transportation may be expected.

Market Coverage: Transportation costs have a large influence in the size of the
markets covered. However, costgiS but onctinfluence; other characteristics include
flexibility, reliability and, ofé€ourse, frequency ofiavailability. The characteristics of
the product will influencey the economics of the decision. Clearly, a low
volume/weight high value product will be able to support higher costs and therefore
extended delivery distances and, perhaps, increased delivery frequencies.

Sourcing Deeisions: The geographical dimensions of source markets can be
influenced by the availability of low cost, relevant transportation.
Processing/manufactuking: £learly, transportation costs have a large influence on the
location of the manufacturing/market centre decision. Typically, extraction-based
industries will process close to their source of raw materials, while those products for
which the value added activity occurs closer to the point of customer satisfaction are
likely to be located near the customer.

Pricing Decision: For many businesses, transportation is a large component of total
product costs. Accordingly, the selection of transportation mode will have an impact
on transportation, and consequently product pricing. This relationship may be more
predominant in export pricing.

Customer Service Decision: Transportation decisions are factors to be taken into

account when customer service policy is being considered.
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2.3.3.3 Facilities

The fundamental facilities of production related to supply chain are factory and warehouse.
Factories can be built to accommodate one of two approaches to manufacturing (Hugos,
2003):

1) Product Focus: A factory that takes a product focus performs the range of different
operations required to make a given product line from fabrication of different product
parts to assembly of these parts.

2) Functional Focus: A functional approach concentrates on performing just a few
operations, such as only making a select group of parts or only doing assembly. These

functions can be applied to the making of many different kinds of products.

A warehouse is a place to receive and temporarily store inventoties in order to fulfill supply
chain management. Three main approaches are generally used:
1) Stock keeping unit (SKU) storagefis tised when,the samedtype of products are stored
together.
2) Job lot storage is used when a,varietyfof products related to the needs of a particular
job or related to the needs of a certain group of customers are stored together.
3) Cross docking 48 ‘an appreach which, occurs when goods arriving from a vendor
already hav€ a customer assigned to them, so operators need only move the shipment
from the inbounditruck, break down goods into small lots and load them on the

outbound truck bound for thé appropriate store.

In addition, Gattarna and Walters (1996) mentioned that the essential functions formed by
facilities are:

» To create stockholding from which to service the needs of production and consumers
To act as assurance against production failures
To absorb the benefits of economic production runs
To provide buffer stocks to meet fluctuating and uncertain sales demands

To maximize the benefits of procurement economies

YV V. V V V

To provide support for marketing and sales activities
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2.3.3.4 Information

Information is composed of raw data and analytical data which are directly associated with
management of inventory stocks and flows with regard to order processing and handling,
through electronic transfer, in order to meet the demands of customers. It also links to

transport system, facility, warehouse and other supply chain participants.

Furthermore, Hugos (2003) has suggested that information is used for two purposes in any
supply chain:

1) Coordinating daily activities related to all supply chain functions. The members in a
supply chain use available data on product supply and demand to decide on weekly
production schedules, inventory levels, transportatigmioutes and stocking locations.

2) Forecasting and planning to anticipate and meet future demands along supply chain.
Available information is used to make tactical forecasts \to guide the setting of
monthly and quarterly productionsS§chedules and timetables. Information is also used
for strategic forecasts to guide decisions about whetherto build new facilities enter a

new market or exit an existingymarkets

2.4 What is Efficient Consumer Response (ECR)?

Introduced in the United States, the term “Efficient Consumer Response (ECR)” came into
general usage at the Food Market Ifistitute Conference in January 1993 (Robins, 1994). ECR
is primarily related to strategie partnerships in the distribution channels of the grocery
industry to increase the performance of the consumers (Kotzab, 1999). Over the last two
decades, ECR has been considerably referred to in aspects of supply chain management.

Some definitions of it are described below:

Efficient consumer response is a grocery industry strategy in which distributors, suppliers
and brokers jointly commit to work closely together to bring greater value to the grocery

consumer (Kurt Salmon Associates, 1993).
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Efficient consumer response is a strategy in which the grocery retailer, distributor and
supplier trading partners work closely together to eliminate excess costs from the grocery
supply chain while improving consumer value (Joint Industry Project on Efficient Consumer
Response, 1995).

ECR is an attempt to increase the velocity of inventory in the packaged goods industry
throughout the supply chain of wholesalers, distributors and ultimately to customers. To be
successful, the ECR approach will have to eliminate most of the forward buying practices of
large wholesalers and retailers, which have led to large inventory accumulations in that

industry (Coyle, Bardi and Langley, 1996).

Efficient consumer response is a commitment to the beligfithat sustained business success
stems only from providing consumers with products and services that consistently meet or

surpass their demands and expectations (ECR Europe, 1997).

Efficient consumer response is a gracery industry supply:chain"management strategy aimed
at eliminating inefficiencies, and“exeessive or non-value-added costs within supply chain,

thus delivering better value to grocery‘eonsumers (Kurnia, Swatman and Schauder, 1998.)

In addition, Kurt Salmon Associates (1993) have pointed out that the ultimate goal of ECR is
to produce a responsive, eonsumer-driven system which allows distributors and suppliers to
work together in order to“maximiZe consumer satisfaction and minimize cost (shown in

Figure 2.3)

A single ECR grocery supply chain without buffers

4 Demand Flow |

AN
Supplierg Distributor Retail 9\>(_3|c:r1s.umer

i
Warehous Warehouse ) Store __6 ousehold
~

Froduct Flow >

Figure 2.3: Vision of ECR Model (Source: Kurt Salmon Associates, 1993)
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Therefore, ECR working related to manufacturer, warehouse, retail store and customer can be

illustrated in Figure 2.4.

@
| g—— ==
/ store forecast Sipre
Consumer K replenishment Store

Store demand

3 ECR 4

Loading/despatch

A

Goods picked

Purchase order
genearated

Supplier delivers
to depol Goods received
and unloaded

Supplier

Figure 2.4: Di

(Source: www.igd.com/ix

Moreover, Casper (1994) has mentio CR includes the following strategies:

1) Widespread imp at ectionic data interchange up and down the supply
2) Greater use 0 i obtained by greater and more accurate use of bar
3) Cooperative relationsh ong distributors, suppliers and customers

4) Continuous replenishment of inventory and flow-through distribution

5) Improved product management and promotions

Then, it is the view of Hines (2004) that clear supply chain themes emerging from ECR are:
> Better value and efficiency in the total supply chain
» Profitable business alliances are key to managing the total supply chain
» High-quality information is needed to ensure supply chain are responsive to customer
demands
» Bottlenecks must be identified and removed from the supply chain and activities that

add value and lower cost for the consumer must be pursued vigorously
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> Better performance measures that indicate effectiveness of the whole supply chain
rather than focusing upon elements of it must be used if the total system is to respond
better to market demand and better measurement is required for equitable reward

sharing by those that added value to the system

2.4.1 ECR and its Strategies

Direct Store

Figure 2.5: ECR Components and Their Relationships

(Source: Kurnia, Swatman and Schauder, 1998)

Strategic components of ECR are based on the four areas (Kurt Salmon Associates, 1993) as
follows:

1. Efficient store assortment ensures that the range of products carried by a retail store

satisfies the consumer and that store space is utilized efficiently to increase retailer

and supplier profitability.
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2. Efficient promotions ensure that trade promotions and consumer promotions used by
members of the supply chain are more cost efficient.

3. Efficient product introduction ensures that manufacturers, wholesalers, retailers and
consumers work together closely to develop better products quicker and cheaper.

4. Efficient product replenishment aims to provide the right product, to the right place, at

the right time, in the right quantity and in the most efficient manner possible.

As demonstrated in Figure 2.5, the first three areas (i.e. efficient store assortment, efficient
promotions and efficient product introduction) are supported by category management. Hines
(2004) has noted that category management puts products together in different ways that
customers buy products rather than simply grouping products by band and/or within ranges.
In order to manage categories effectively and improve Wolumes and profitability retailers
need to be able to combine different pieces of information tegether to obtain an informed
view of customer behavior patterns (Hines, 2004)y Kurnia et al. (1998) have suggested that
category management has to employ EDIWbarcodesyand scanfiers to accurately capture
information on customer demand ofi €ach catégory andto share the information between

trading partners.

Then, in order for sypporting cfficient product replenishment, continuous replenishment
program is provided and defined by Thayer (1995) as the practice of partnering among
distribution channel members that ¢hanges the traditional replenishment process from
distributor-generated purchase,ordef to one based on actual or forecast consumer demand.
With continuous replenishment{program, orders are transmitted electronically and are made
more frequently and in smaller quantities (Mathew, 1994). However, the following enabling
technologies may efficiently sustain program of continuous replenishment:
» Barcodes / Scanners / Radio Frequency Identification (RFID)
The use of barcodes and scanners is a fundamental element for ECR implementation
in the grocery industry as it allows accurate and faster information capture to be
obtained, which in turn can be shared with trading partners (EAN Australia, 1997).
With limitation of storing information of goods, RFID may be replaced barcodes in
the near future. RFID is an eventual successor to the barcode for tracking individual
units of goods (Wisner et al., 2008). By applying it at retail store, an RFID tag reader
can be placed on the store shelf to trigger automatic replenishments when an item

reaches its reorder point (Wisner et al., 2008). In addition, Wisner et al. (2008) have
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mentioned that inventory status can be updated automatically in real time at any
stage of the supply chain, and hand-held tag readers can be used to assist in cycle
counting.

Electronic Data Interchange (EDI)

According to Gourdin (2006), EDI is the inter-organizational, computer-to-computer
exchange of business documentation (e.g. customer order, invoice and shipping
notice) in a standard, machine-processable format. EDI is intended to allow the
receiving computer to read and process data without additional human intervention
(Emmelhainz, 1993).

Computer-Aided Ordering (CAO)

CAO is defined by ECR Central (as cited in Kurnia et al., 1998) as a retail-based
system that automatically generates orders for replenishment when the inventory
level drops below a pre-determined reorder level.

Cross-Docking / Direct Store Delivery

Cross-docking is a continuousgfeplenishment logistics’ process at a distribution
center, where incoming goeds are stored and/or‘consolidated, and then shipped out
to their final destination, ‘Without the meed to store the goods (Wisner et al. 2008).
Direct store delivery occurs whef a firm delivers its products directly to the retailer
in order to eliminate warehousing.

Activity-Based Costing (ABC)

ABC is a costing system based on identifying activities that cause cost (Hines,
2004). The goal of'itis to aseertain the true cost of processes or products by breaking
down the activities neeessary to perform them into individual tasks or cost drivers,
which could then be used to calculate the actual cost necessary to execute each task

(Ross, 2003).
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Demand Mangement

Strategy &
Capabilities

Supply Mangement

Integrated Synchronised Continuous Automated
Suppliers Production Replenishment Store Ordering

Optimise
Assortments

Optimise
Promotions

Optimise
Introductions

Operations Docking
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Electronic Commerce

Reliable Cross ‘

Itern Coding and
Dalabar
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Electranic Data Electronic Fund

Activity Based
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Figure 2.6: Three Main Factors of E hailand, 2008)

Furthermore, ECR Thailand has diva
Figure 2.6):
1. Demand Management

s as follows (as shown in

Demand managesn ivities that range determining or estimating the
demand fromfeustomers thro ing specific customer orders into promised

and and supply (Wisner et al. 2008). The areas in

delivery date help balance
demand manage
» Strategy and ca
» Optimized assortment
» Optimized promotion
» Optimized new product introduction
2. Supply Management
According to Wisner et al. (2008), supply management is defined as the identification,
acquisition, access, positioning and management of resources the organization needs
or potentially needs in the attainment of its strategic objectives. Supply management
is classified into six areas as follows:
» Integrated supplier
» Reliable operation

» Synchronized production
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» Cross docking

» Continuous replenishment

» Automated store ordering

3. Enabling Technology

One of the most important ECR factors is enabling technology which assists in the
speed of information sharing among all participants in supply chain. This factor
consists of:

» Electronic data interchange (EDI)

» electronic fund transfer (EFT)

» Item coding and database maintenance

>

Activities-based costing (ABC)

According to various strategies of ECR, many firms have recognized it as a tool of consumer-
pulled distribution process as well as cost reduetion in supply ¢hain. Also ECR has been
frequently referred in academic works. B eXplore how important of ECR in business area,

some selected researches are presentéd below.

The research of Martens and Dooley (2010) aims to reappraise efficient consumer response
(ECR) in the grocery and food industey in order to determine whether financial and operating
performance improy¥es with ECR adoption. The paper uses a time-series multiple regression
model. The methodology, overcomes historical shortcomings in ECR and supply chain
management research related, to Small sample size, one-tier investigation, and short-
longitudinal focus. As a result,"ECR adoption has beneficial impacts for both financial and

operational performance.

Aastrup, Kotzab, Grant, Teller and Bjerre (2008) have proposed a model which structures and
links different types of efficient consumer response (ECR) measures; it does so by
considering the use of both quantitative or “hard” and qualitative or “soft” measures in ECR,
emphasizing the importance and causal role of “soft” measures throughout the ECR process.
Their study reviews the ECR and performance measurement literature and proposes a model
that explains linkages from intra-organizational, inter-organizational and industry
prerequisites through ECR activities to ECR outcomes; and highlights the role of

performance, behavioral, attitude and capability measures (as shown in Figure 2.7).
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Intra-and
mterorganisational
pre-requisites
Measures on aftitudes
and capabilities

L ECE. outcomes
ECE. activities

Performance measures
related demand side
and supply side e.g.

2 Demand side:
+ Sales/store related: sales

Efficient replenishment: Category management: development, sales efficiency etc

processes of managing processes of managing
and coordinating logistics
activities, g cross-docking
collaborative forecasting etc

and coordinating demand
__assortment, promotion etc

Intracrganisational
measurese.g.
technical capabilities,
marketing skills, top

management conunitment

Behavioral measures on activities
performed internally and jointly

Interorganisational
measures;
e.g. attitudes towards
collaboration, incentive
stmctures etc

T

+ Consumer/shopper related:
satisfaction, consumer value etc

related issues, e g store

Supply side:

* Logistics cost related: days of
inventory held, distributions cost
per case efc.

Application of standards:
Level og usage of industry
defined standards, e g EDI,

synchronised pools of master

Tequisites data, GTINs etc * Logistics reliability: service level,
shelf availibility etc.

Measures on: *+ Administrative accuracy: invoice
. a\.-'ai]ﬂbility Ofﬂpp].ic:lble accuracy, master data precision
standards and tools
+ existence of critical
mass
+ Consensus on norms

Figure 2.7: Structures ofdVle *"Aastrup et al., 2008)

which these companies belie CR is beneficial. In addition to the general benefits of
ECR, Japanese channel members also valued the specific benefits related to efficient
replenishment. Regarding their perceptions of the barriers to ECR adoption, those companies
that had already implemented ECR and those that had not differed significantly. Financial
barriers were big factors for those who had not implemented ECR. For those companies that
had implemented ECR, lack of both skill and technology related capabilities and the attitudes

of channel members were the main barriers to implementation.
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According to Kurnia, Betts and Johnston (2002), ECR diffusion rate is low in Australia. The
results of the analysis demonstrate that both manufacturer and retailer groups differ in
relation to barriers to ECR implementation, perception of ECR characteristics and the
benefits gained, in such a way that they support two hypotheses as follows:

1) In Australia, retailers are leading manufacturers in the ECR implementation.

2) Australian retailers have gained more benefits from ECR than manufacturers.

2.5 Structural Equation Modeling (SEM)

Structural equation modeling (SEM) uses various types of models to depict relationships
among observed variables, with the same basic goal of, providing a quantitative test of a
theoretical model hypothesized by the researcher (Schumaeker and Lomax, 2010). Also,
Schumacker and Lomax (2010) have noted thatinore specificallyjvarious theoretical models
can be tested in SEM that hypothesized how sets‘@fwariables defing constructs and how these
constructs are related to each other. The' basichmodels of SEM ificlude regression, path and
confirmatory factor. Each of them#€omprises two major-types of variables, namely latent
variables (not directly measured) ‘and, observed variables (directly measured). In addition,

latent or observed variables.eamgbe either independent or dependent variables.

Schumacker and Lémax (2010) have described basic model of SEM as follows:

» A regression model consists solely of observed variables where a single dependent
observed variable 1§ predi€ted or explained by one or more independent observed
variables.

» A path model is also specified entirely with observed variables, but the flexibility
allows for multiple independent observed variables and multiple dependent observed
variables. Therefore, path models test more complex models than regression models.

» Confirmatory factor models consist of observed variables that are hypothesized to

measure one or more latent variables (independent or dependent)

Then, to conduct SEM with a variety of variables, software of LISREL is used for the
computational analysis. LISREL is the statistics software for confirmatory factor analysis and
structural equation modeling used in many areas (e.g. social sciences, behavioral sciences,

educational sciences and relevance). LISREL is particularly designed to accommodate
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models for latent variables, measurement errors in dependent and independent variables,

reciprocal causation, simultaneity, and interdependence.

SEM can be also applied to such management area as logistics and supply chain. Some of

research papers are presented below.

The study of Fantazy, Kumar and Kumar (2009) is to examine the relationships among
strategy, flexibility and performance in the supply chain context. This research is based on a
quantitative approach using a questionnaire survey and personal interviews from a total of
175 small and medium-sized Canadian manufacturing companies. The identified constructs
have been utilized to test a theoretical model using the path analysis technique. As a
consequence, first, the findings provide evidence of dircet effects of strategy on flexibility
and flexibility on performance. Second, innovative strategy. firms must invest time and
resources in developing new product and delivery flexibility; while customer-oriented
strategy firms are required to invest heavilymin developing sour€ing, product, and delivery
flexibility and follower strategy firmi§ need no'investmentiin any specific type of flexibility.
Third, results demonstrated that“Camadian gnanufacturers must reconsider how they use
information technology to_enhance mformation systems flexibility and improve overall

performance.

Han, Trienekens and Omta (2009) have sought to discuss the interaction among integrated
information technology, integrateddogistics management, quality management practices and
firm performance of pork processors in China. A conceptual framework was developed by
examining the relationship between pork processors and their customers. A stratified random
sample of 229 pork processors in eastern China provided data for empirical testing with
partial least squares analysis. Results revealed that integrated information technology and
integrated logistics management improved the quality management practices of the pork
processors. The application of information technology also facilitated integrated logistics
management. While quality management practices had significant impact on firm
performance, the findings indicated neither integrated information technology nor integrated
logistics management was significantly related to firm performance. However, integrated
information technology had an indirect impact on firm performance through quality

management practices.
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According to Green Jr., Whitten and Inman (2008), their study aim is to theorize and assess a
logistics performance model incorporating logistics performance as the focal construct with
supply chain management strategy as antecedent and organizational performance, both
marketing and financial, as consequences. Data came from 142 US plants and were analyzed
by methodology of SEM. The results indicate that logistics performance is positively
impacted by supply chain management strategy and that both logistics performance and
supply chain management strategy positively impact marketing performance, which in turn
positively impacts financial performance. Neither supply chain management strategy nor

logistics performance was found to directly impact financial performance.

Kim (2006) has examined the casual linkages among supply chain management practice,
competition capability, the level of supply chain integrationand firm performance. From the
results of LISREL analysis on small and large manufacturing fitms, he finds that, in small
firms, efficient supply chain integration may<play a more critical role for sustainable
performance improvement, while, in largeffirins, the'close interrelationship between the level
of supply chain management practic€s and competition capability may have more significant
effect on performance improvementy It is concluded that, in early stage, the emphasis on
systemic supply chain integration may, b€ more crucial. Once supply chain integration has
been implemented, it may be advisable to“focus on supply chain management practice and

competition capability.

Lin and Tseng (2006) haveipteposed a conceptual structural equation model to demonstrate
the direct and indirect impact ‘of supply chain participant strategy, information technology
application, manufacturing participation strategy on customer satisfaction and organizational
performance from a strategic perspective. This study is conducted through surveys of 109
senior managers in Taiwan and the data collected are used to test the relationships expressed
in the proposed structural equation model. As a result, manufacturing participation strategy
planning plays a pivotal role in achieving organizational performance in implementing the
supply chain system. This demonstrates the strategic importance of integrating manufacturing

(operations) with suppliers and customers in a supply chain system.
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Chapter 3
Research Methodology

The descriptive research and models of causal relationship have been principally applied in
this study. The main topics of chapter 3 are:

3.1 Population and sample size

3.2 Research Instrument

3.3 Data collection

3.4 Data analysis

3.1 Population and Sample Size
3.1.1 Population

The total population of this study w; general consumer goods in
only Bangkok area, and listed in @ partment of Business Development, Ministry
of Commerce on 7 August 2009.
3.1.2 Sample Size
According to sampling tec ane (1967) at the confident level and error of 95 and
5 percent, respectively, includi ctermining sample size by Israel (1992), the sample size of
550 retailers by means of interpolation between population of 500 and 600 in Bangkok are
231.

Table 3.1: Determining Sample Size (Source: Israel, 1992)

Precision Levels Where Confident Level is 95% and P = .5

Size of Sample Size (n) for Precision (¢) of

Population +3% +5% +7% +10%
500 a 222 145 83
600 a 240 152 86

a = Assumption of normal population is poor (Yamane, 1967). The entire population should be sampled.
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3.2 Research Instrument

3.2.1 Characteristics of Instrument

To directly obtain relevant data from retailers, the instrument of this study is questionnaire

with regard to the ECR adoption of retailer in only Bangkok. Most questions were asked

respondent, who has worked or involved in the retail enterprise, to evaluate scales ranging

from one to five. The main purpose is to gather data of observed variables linking to latent

variables. The structure of this questionnaire consists of ECR definition and five parts of

questions as follows:

>

Definition: ECR

It is the first step for respondent to understand the'meaning and benefits of efficient
customer response (ECR) toward business environment of retailer, vendor and
customer.

Part 1: General Data of Respondeént

In this part, five questions aw€ related to personal charaeteristics of respondent.

Part 2: General Data of Retailer

It relates to six questions,of enterprise characteristics of respondent.

Part 3: Data ofdLevel of Logistics and Supply Chain

There are tén questions concerned with current activities of logistics and supply chain
of retailer. The rating scale ranges from “very low” to “very high” (5 scales) for each
activity.

Part 4: Opinions Regarding ECR Perception

This part holds twenty questions in three factors of ECR (i.e. demand management,
supply management and enabling technology & cost). The respondent is asked to rate
five scales ranging from “strongly disagree” to “strongly agree”.

Part 5: Data of ECR Adoption

It holds two sections. First one relates to six questions of the ECR adoption where 5
scales range from “slight/no implementation” to “entire implementation”. The other
one comprises seven questions of reason to adopt ECR where five scales range from

“very low” to “very high”.
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3.2.2 Quality of Instrument

3.2.2.1 Reliability

To examine questions of observed variables, a-coefficient of Cronbach by SPSS 19 was
applied. The reliabilities (o) of data were between 0.700 and 0.906. The details of them are

presented in Table 3.2.

Table 3.2: Reliability (o) of Observed Variables

Latent Variable No. of Observed Variables a(n=179)
1. Level of Logistics & Supply Chain 0.906
2. Demand Management 0.875
3. Supply Management 0.878
4. Enabling Technology & Cost 0.851
5. Perceived Factors of ECR 0.864
6. ECR Adoption 0.870
As demonstrated in Table 3. onnecting to a total of 39 observed variables are
highly reliable with : ant, 2003). Observed variables of level of
logistics and suppl reliable with a of 0.906 while the rest of them are

quite satisfied with o rangi .851 to 0.878.

3.2.2.2 Construct Validity

To ensure that latent variables can be measured by observed variables, the method of
confirmatory factor analysis (CFA) has been applied in order to examine fitness between
measurement model and observed variables. In this study, seven measurement models are

tested with LISREL 8.8 and then compared by following eight criteria of fit indices:
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Table 3.3: Fit Indices and Criteria
(Source: Schermelleh-Engel, Moosbrugger and Muller, 2003)

Fit Index Good Criteria Acceptable Criteria
x 0.05<p<1.00 0.01 <p<0.05
v/ df 0<y/df <2 2<y’/df <3
RMSEA 0 <RMSEA <0.05 0.05 <RMSEA <0.08
Standardized RMR 0 < Standardized RMR <0.05 | 0.05 < Standardized RMR < 0.08
NFI 0.95 <NFI<1.00 0.90 <NFI<0.95
CFI 0.97 <CFI<1.00 0.95<CFI<0.97
GFI 0.95 <GFI<1.00 0.90 < GFI <£0.95
AGFI 0.90 < AGFI<1.00 0.85 <AGFI<£0.90

Remark: y* is chi-square; df is degree of freedom; R i1s root mean square error of

fit index; CFI is comparative fit index; GFI 1

goodness of fit index.

The results of fitness between mea podels and observed variables are demonstrated

as follows:

1. The Measureme

Enterprise

——| staff
Characteristics

——| VYear

—| Sstore

¥’ =2.714, df = 3, p-value = 0.438, RMSEA = 0.000, "p < 0.01

Figure 3.1: The Measurement Model of Enterprise Characteristics with Factor Loadings
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Table 3.4: Fit Indices between the Model of Enterprise Characteristics and Observed

Variables
Fit Index Obtained Value Consideration
1.¢* (p) 0.438 Good
2.9/ df 0.905 Good
3. RMSEA 0.000 Good
4. Standardized RMR 0.020 Good
5. NFI 0.988 Good
6. CF1 1.000 Good
7. GFI 0.994 Good
8. AGFI 0.970 Good

As shown above in Figure 3.1, the model is shown that SK e most important factor of
enterprise characteristics on account of the hi i f 1.142. In addition, all
obtained values in Table 3.4 are compati i i iteria in Table 3.3. This
means that the model of enterprise i 1ve observed variables (i.e.
asset, number of SKUs, number ©

considered as good fitness.
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Table 3.5: Fit Indices be
Observed Variables

27.965, df = 30, p-

572, RMSEA = 0.000, “p < 0.01

¢ Model of Level of Logistics and Supply Chain and

Fit Index Obtained Value Consideration
1.y (p) 0.572 Good
2.9/ df 0.932 Good
3. RMSEA 0.000 Good
4. Standardized RMR 0.028 Good
5. NFI 0.986 Good
6. CFI 1.000 Good
7. GF1 0.970 Good
8. AGFI 0.944 Good

30

of Logistics and Supply Chain with Factor
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As shown above in Figure 3.2, warehouse management of this model is considered as the

most important factor with loading of 1.343. Moreover, all obtained values in Table 3.5 are

compatible with the designated criteria in Table 3.3. This means that the model of level of

logistics and supply chain, including ten general factors of them (i.e. customer service, order

processing, transportation management, goods return, inventory management, warehouse

management, appropriate package, purchasing and supplier relationship management,

demand forecasting and information technology system) is noticeably viewed as complete

fitness.
. Logistics and
Level of Activity
Supply Chain
Figure 3.3: Level of Activity by Average o rved Variable
With limitation of number of observed variables . dent version), however,

those of variables are averaged by SP then
3. The Measurement Model of Deman ent
09

Promotion

New Product

by

Satisfaction

x> =4.798, df = 5, p-value = 0.441, RMSEA = 0.000, “p < 0.01

Figure 3.4: The Measurement Model of Demand Management with Factor Loadings
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Table 3.6: Fit Indices between the Model of Demand Management and Observed Variables

Fit Index Obtained Value Consideration
1. (p) 0.441 Good
2.4/ df 0.960 Good
3. RMSEA 0.000 Good
4. Standardized RMR 0.018 Good
5. NFI 0.994 Good
6. CFI 1.000 Good
7. GFI 0.991 Good
8. AGFI 0.963 Good

According to Figure 3.4, resource is the most importa ctor where its value (0.749) is

higher than others. Furthermore, all obtained values in Ta .6 are compatible with the
designated criteria in Table 3.3. This means t d management, as well
as six observed variables (i.e. resource strategy, categories of
product, efficient promotion, new p tion) is viewed as perfect

fitness.
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4. The Measurement Model of Supply Management

——| Order Reduction
sk
0.620
N Cost Reduction of
Order
0.599"
- Forecast
Reduction
sk
0.646
— Replenishment 0.609
k%
0.593
Invent¢‘>ry Supply Mgt.
Reduction
sk
y - 0.500
Cost Reduction o
; Storage 0.460**
——>| On-time Delivery -
0,564
— Relationship
Damage
Reduction

0.593, RMSEA = 0.000, "p < 0.01

lel of Supply Management with Factor Loadings

Table 3.7: Fit Indices betwee odel of Supply Management and Observed Variables
Fit Index Obtained Value Consideration
L.y (p) 0.593 Good
2.9/ df 0.892 Good
3. RMSEA 0.000 Good
4. Standardized RMR 0.024 Good
5. NFI 0.987 Good
6. CF1 1.000 Good
7. GF1 0.979 Good
8. AGFI 0.951 Good

According to Figure 3.5, reduction of forecasting is viewed as the most important factor

(0.646) comparing to others. In addition, all obtained values in Table 3.7 are compatible with
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the designated criteria in Table 3.3. This means that the model of supply management with
nine typical factors (i.e. reduction of order processing, cost reduction of order, reduction of
forecasting, replenishment, inventory reduction, cost reduction of storage, on-time delivery

with high speed, damage reduction and vendor relationship) is considered as the good fitness.

5. The Measurement Model of Enabling Technology & Cost

——>| Speed/Accuracy
—> Security
— Convenience IT and Cost
sk
— Database 0.604
®k

0.581

——| Cost of Activities

¥’ =4.002, df = 3, p-value =0:261, RMSEA = 0.000, p < 0.01

Figure 3.6: The Measurement Mod€l'of Enabling Technology and Cost with Factor Loadings

Table 3.8: Fit Indicesibétwieen the Model of Enabling Technology and Cost and

Obsefved Variables
vdex ' Obtained Value Consideration
1. (p) 0.261 Good
2.9/ df 1.334 Good
3. RMSEA 0.043 Good
4. Standardized RMR 0.018 Good
5. NFI 0.992 Good
6. CFI 0.998 Good
7. GF1 0.991 Good
8. AGFI 0.955 Good

According to Figure 3.6, this indicates that factor loading of convenient payment is highest
value (0.669) among others. Moreover, all obtained values in Table 3.8 are compatible with
the designated criteria in Table 3.3. This means that the model of enabling technology and

cost, together with five observed variables (i.e. speed/accuracy of data, data security,
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convenient payment, efficient database and activity-based costing) is clearly considered as

good fitness.

6. The Measurement Model of Perceived Factors of ECR
.000

— Demand Mgt.

— Supply Mgt. 1.000 Perception

1.000

> IT and Cost

2 =0.319, df = 1, p-value = 0.572, RMSEA = 0.000

Figure 3.7: The Measurement Model of Perceived Factors of ECR with Factor Loadings

Variables Observed

Fit Index Consideration
1. (p) Good
2.9/ df Good
3. RMSEA Good
4. Standardi Good
5. NFI Good
6. CF1 Good
7. GFI Good
8. AGFI Good

In terms of perception in Figure 3.7, its factors are considered equally. Furthermore, all
obtained values in Table 3.9 are compatible with the designated criteria in Table 3.3. This
means that the model of perceived factors of ECR, including three important factors (i.e.
demand management, supply management and enabling technology & cost) is viewed as the

good fitness.

Based on the limitation to hold observed variables in LISREL 8.8 (student version), it is vital
to transform all those observed ones by means of average to 3 prime observed variables,
namely demand management, supply management and IT & cost, in the model of perceived

factors of ECR.
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7. The Measurement Model of ECR Adoption

—>|  Category Mgt.

Continuous
— .
Replenishment

— EDI
Barcode/POS or Ad .
— option
RFID P
Direct Shipment
5 or WH/DC
— ABC

Hk

¥’ =6.728, df = 7, p-value = 0.458, RMSEA = p<0.01

Figure 3.8: The Measurement Model of doption with Factor Loadings

Table 3.10: Fit Indices betwee e Model/of ECR Adoption and Observed Variables

Fit Index - Obtained Value Consideration
1. (p) 0.458 Good
2.9/ df 0.961 Good
3. RMSEA 0.000 Good
4. Standardize 0.018 Good
5. NFI 0.991 Good
6. CFI 1.000 Good
7. GF1 0.988 Good
8. AGFI 0.963 Good

As shown above in Figure 3.8, direct shipment or warehouse/distribution center is considered
as the highest factor loading with value of 0.861. In addition, all obtained values in Table
3.10 are compatible with the designated criteria in Table 3.3. This means that the model of
ECR adoption together with six remarkable variables, consisting of category management,
continuous replenishment, EDI technology, barcode/POS or RFID, direct shipment or

warehouse/distribution center and activity-based costing, is viewed as the complete fitness.
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3.3 Data Collection

The questionnaire (in Thai) was mailed to those of 231 between October and November
2010. Respondents were requested to complete and return the questionnaire by January 2011.
As a result, a total of 179 complete questionnaires were return on 31 January 2011 (a
response rate of 77.49 percent). Generally, most respondents are female, comprising 60
percent. In aspects of experience of retail, most of them have been in their retailing career

between one to five years.

3.4 Data Analysis

Then, level of ECR adeption and reason to adopt ECR are shown by range of X

where:

Range 5-1
& I = 0.8

Number of Intervals

This means that the range of interval is 0.8.
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Table 3.11: Interpreting of Range of X for Level of ECR adoption and Reason to

Adopt ECR
Level of ECR Adoption
Range of X and

Reason to Adopt ECR
4.24 -5.00 Very High
3.43-423 High
2.62-3.42 Medium
1.81 -2.61 Low
1.00-1.80 Very Low

» LISREL 8.8 (student version) is applied to analyze

llowing statistics methods:

= Confirmatory factor analysis (C ment model as enterprise

and ECR adoption
= Path analysis for the

together wi




Chapter 4

Research Results

4.1 General Information of Respondents in Personal Characteristics

The results of respondents regarding personal characteristics are demonstrated in Table 4.1.

Table 4.1: Demographic Information of Respondents in Personal Characteristics

39

Personal Characteristics S
Frequency Valid Percent (%)

Gender:

Male 39.70

Female 60.3
Age:

Below 30 Years 39.10

3140 Years 27.40

41 — 50 Years 22.30

51 -60 Years 8.90

Above 60 Years 2.20
Education Level:

Below undergraduate 50 27.90

Undergraduate Degree 119 66.50

Postgraduate Degree 10 5.60
Experience of Retail:

Below 1 Year 27 15.10

1 -5 Years 91 50.80

6 —10 Years 32 17.90

11 —20 Years 20 11.20

Above 20 Years 8 4.50
Position:

Employer 95 53.10

Employee 84 46.90
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It can be seen from the Table 4.1 that most respondents are female, representing 60.30
percent. In terms of age, the largest percentage is below 30 years old (39.10 percent) whereas
the second and third one are in interval of 31 — 40 and 41 — 50 years old, holding 27.40 and
22.30 percent, respectively. The majority group of education level comes from undergraduate
degree, totaling 66.50 percent. For experience of retail, it displays that the group of 1 — 5
year(s) is the largest one (50.80 percent); on the other hand, the smallest one (4.50 percent)
comes from group which is above 20 years. Finally, regarding position of respondent, most of

them are employer, comprising 53.10 percent.

4.2 General Information of Respondents in Enterprise Characteristics

The results of respondents regarding enterprise characteris re shown in Table 4.2.

Table 4.2: Demographic Information of R ise Characteristics

Enterprise Characteristics nes
Valid Percent (%)

Current Asset:

Below 1 MB 20.70

1-5MB 48.60

6—20 MB 20.10

21-100 MB 8.40

Above 100 MB 2.20
Number of SKUs:

Below 50 SKUs 51 28.50

50 — 100 SKUs 67 37.40

101 — 200 SKUs 27 15.10

201 — 1,000 SKUs 18 10.10

Above 1,000 SKUs 16 8.90
Number of Staff:

Below 10 148 82.70

10-20 23 12.80

21-50 - -

51-100 4 2.20

Above 100 4 2.20




41

Enterprise Characteristics o
Frequency Valid Percent (%)

Years of Operation:

Below 1 Year 5 2.80

1 -5 Years 63 35.20

6 —10 Years 66 36.90

11 —20 Years 35 19.60

Above 20 Years 10 5.60
Number of Stores:

1 Store 140 78.20

2 — 5 Stores 30 16.80

6 — 10 Stores 2 1.10

11 — 20 Stores 3 1.70

Above 20 Stores 3 1.70

According to Table 4.2, most retailers posSess, current,assets between one and five million

baht, representing 48.6 percent whéreas percemtage of enterprise below one and 6 — 20

million baht, coming second and“thizd orderis so close. In aspects of SKU, most of them

occupy a number of SKUs between 50 and 100, comprising 37.4 percent. Next, it indicates

that a majority of retailérs has staffibelow ten (82.70 percent). In terms of service year, the

largest percentage i§ between six and ten years(36.90 percent); then the second one, which is

close to the largest onepis between one and five years, holding 35.20 percent. Finally,

regarding number of stores,imest retailers own one store with percentage of 78.20.

4.3 ECR Adoption Categorized by Enterprise Characteristics

The results of mean (X ) and standard deviation (s) in relation to ECR adoption and

enterprise characteristics are demonstrated in Table 4.3, 4.4, 4.5, 4.6 and 4.7.
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Table 4.3: Mean and Standard Deviation of ECR Adoption Categorized by Current Asset

Current Asset (MB)
ECR Adoption Below 1 1-5 6—20 21100 Above 100
by Retailer (n=137) (n=87) (n=36) (n=15) (n=4)
X s X s X s X s X s
Category Mgt. 359 | 093 | 3.82 | 067 | 433 | 0.72 | 453 | 064 | 4.00 | 1.41
Continuous
. 3.80 | 0.88 | 3.84 | 087 | 428 | 0.74 | 447 | 052 | 4.00 | 1.41
Replenishment
EDI 346 | 1.10 | 3.69 | 1.06 | 3.81 | 095 | 440 | 0.51 | 2.75 | 2.06
Barcode/POS or
RFID 378 | 144 | 3.99 | 1.07 | 406 | 1.04 | 453 | 052 | 2.75 | 2.06
Direct Shipment
or WH/DC 311 | 1.17 | 3.67 | 1.05 | 3.81 | 1.04 % 4.60 | 0.51 | 2.75 | 2.06
ABC 3.86 | 1.13 | 3.95 | 1.04 [V 392 | 1.08 | 467 | 049 | 325 | 1.50
Total 3.62 | 0.89 | 3.83.470.72n 403 0.72 |£4453 | 035 | 325 | 1.68

It is clear from the Table 3.11 and'4.3,concered with current asset that ECR adoption can be

classified into two levels: very high for 21 = 100 million baht (mean = 4.53) and high for the

others. The results of E€R"adoption fer intervals of current asset are described as follows:

> Below 1 Million Baht

Regarding retailers, with their gurrent assets below 1 million baht, ECR adoption can
be classified into twa levels;

= High adoption for category management, continuous replenishment, EDI,

barcode/POS or RFID and ABC

=  Medium adoption for direct shipment or WH/DC
1 — 5 Million Baht
Regarding retailers with their current assets of 1 — 5 million baht, ECR adoption has
one level:

= High adoption for every activity
6 — 20 Million Baht
Regarding retailers with their current assets of 6 — 20 million baht, can be separated
into two levels:

= Very high adoption for category management and continuous replenishment
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= High adoption for EDI, barcode/POS or RFID, direct shipment or WH/DC
and ABC
» 21 —100 Million Baht
Regarding retailers with their current assets of 21 — 100 million baht, ECR adoption
has one level:
= Very high adoption for every activity
» Above 100 Million Baht
Regarding retailers with their current assets above 100 million baht, ECR adoption
can be divided into two levels:
= High adoption for category management and continuous replenishment
=  Medium adoption for EDI, barcode/POS or RFID, direct shipment or WH/DC
and ABC

Table 4.4: Mean and Standard Deviation of E ed by Number of SKUs

201 - 1,000 Above 1,000

ECR Adoption
by Retailer (n=18) (n=16)
X s X s

Category Mgt. . . 081 4. . 417 | 079 | 4.44 | 0.63

Continuous

Replenishment 083 | 419 | 074 | 4.11 | 0.83 | 425 | 0.86

EDI 091 | 4.00 | 0.68 | 339 | 1.33 | 3.56 | 1.59

Barcode/POS or

RFID 3.65 | 1.26 | 4.19 | 099 | 419 | 079 | 4.17 | 129 | 3.56 | 1.59

Direct Shipment

or WH/DC 339 | 1.1 | 373 | 1.01 | 400 | 1.04 | 350 | 1.54 | 3.56 | 1.26

ABC 376 | 1.12 | 4.16 | 0.85 | 422 | 0.80 | 3.78 | 1.44 | 3.63 | 141
Total 3.63 | 085 | 3.97 | 067 | 412 | 0.62 | 3.85 | 1.04 | 3.83 | 0.95

It is apparent from the Table 3.11 and 4.4 with respect to SKU that ECR adoption is in the
high level for all numbers of SKUs (mean range from 3.63 to 4.12). The results of ECR

adoption for intervals of them are described as follows:
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Below 50 SKUs
Regarding retailers with number of SKUs below 50, ECR adoption can be sorted into
two levels:
= High adoption for category management, continuous replenishment, EDI,
barcode/POS or RFID and ABC
* Medium adoption for direct shipment or WH/DC
50 — 100 SKUs
Regarding retailers with number of SKUs of 50 — 100, ECR adoption has one level:
= High adoption for every activity
101 —200 SKUs

Regarding retailers with number of SKUs of 101 - 200, ECR adoption has one level:

= High adoption for every activity
201 — 1,000 SKUs
Regarding retailers with number of S ECR adoption can be
grouped into two levels:
= High adoption fo continuous replenishment,
barcode/POS or RFI i shipment or WH/DC and ABC
*  Medium adoption for
Above 1,000 Sk
Regarding r of SKUs over 1,000, ECR adoption can be separated
into two levels:
= Very high ad ategory management and continuous replenishment
* High adoption fer EDI, barcode/POS or RFID, direct shipment or WH/DC

and ABC
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Table 4.5: Mean and Standard Deviation of ECR Adoption Categorized by Number of Staff

Number of Staff
ECR Adoption Below 10 10— 20 21-50 51-100 Above 100
by Retailer (n=148) (n=23) (n=4) (n=0) (n=4)
X S X s X s X s X s
Category Mgt. 3.88 | 0.79 | 426 | 081 | 450 | 0.58 - - 375 | 1.26
Continuous
. 394 | 0.85 | 4.48 | 059 | 3.75 | 1.26 - - 3.50 | 1.29
Replenishment
EDI 364 | 1.05 | 439 | 058 | 3.50 | 1.29 - - 250 | 1.73
Barcode/POS or
RFID 393 | 1.15 | 461 | 058 | 2.75 | 2.06 - - 325 | 1.50
Direct Shipment
or WH/DC 355 | 1.13 | 430 | 088 | 3.50 | 1.29 - - 325 | 1.50
ABC 393 | 1.02 | 4.61 | 0.89 [325 | 1.26 \ - 275 | 1.50
Total 3.81 | 0.78 | 4.44 470420 3540 1.07 - - 3.17 | 1.28

According to Table 3.11 and 4.5, ECR adoptidn can be classified into three levels: very high
for number of staff between_10 and 20°(miean = 4.44), high for number of staff below 10 and
between 21 and 50 andémedium formumber of staff over 100. The results of ECR adoption
for intervals of thend are represented as follows:
» Staff below 10
Regarding retailers with nuniber of staff under 10, ECR adoption has one level:
= High adoption fot every activity
»  Staff with 10 — 20
Regarding retailers with number of staff of 10 — 20, ECR adoption has one level:
= High adoption for every activity
» Staff with 21 — 50
Regarding retailers with number of staff of 10 — 20, ECR adoption can be divided into
three levels:
= Very high adoption for category management
= High adoption for continuous replenishment, EDI and direct shipment or
WH/DC
=  Medium adoption for barcode/POS or RFID and ABC
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» Staff above 100
Regarding retailers with number of staff of over 100, ECR adoption can be sorted into
three levels:
= High adoption for category management and continuous replenishment
* Medium adoption for barcode/POS or RFID, direct shipment or WH/DC and
ABC
= Low adoption for EDI

Table 4.6: Mean and Standard Deviation of ECR Adoption Categorized by Years of

Operation

ECR Adoption Below 1 11 - 20 AbOVe 20
by Retailer (n=35) (n=35) (n=10)
X S s X s

Category Mgt. 3.80 0.45 . . . 0.70 4.11 0.76 4.10 1.20
Continuous

. 3.80 1.10 0.77 4.20 0.72 3.90 1.20
Replenishment
EDI 385 | 0.83 | 3.74 | 127 | 3.00 | 1.83
Barcode/POS or
RFID 421 0.89 4.17 1.27 3.40 1.71

Direct Shipment

or WH/DC 3.60 1.06 | 3.67 | 1.00 | 3.80 | 1.26 | 2.70 | 1.70
ABC 320 | 1.30 098 | 4.15 | 081 | 411 | 121 | 290 | 1.66
Total 360 | 1.00 | 3.76 | 0.78 | 4.00 | 062 | 4.02 | 0.84 | 333 | 1.37

It is clear from the Table 3.11 and 4.6 concerned with years of operation that ECR adoption
can be classified into two levels: high for below 1, 1 — 5, 6 — 10 and 11 — 20 year(s) (mean
range between 3.60 and 4.02) and medium for more than 20 years. The results of ECR

adoption for intervals of years of operation are explained as follows:
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Below 1 Year
Regarding retailers with less than 1 year of operation, ECR adoption can be separated
into two levels:
= High adoption for category management, continuous replenishment,
barcode/POS or RFID and direct shipment or WH/DC
=  Medium adoption for EDI and ABC
1 — 5 Year(s)
Regarding retailers with 1 — 5 years of operation, ECR adoption has one level:
= High adoption for every activity
6 —10 Years
Regarding retailers with 6 — 10 years of operation,ECR adoption has one level:
= High adoption for every activity
11 -20 Years

Regarding retailers with 11 — 20 years o ation, ECR adoption has one level:
= High adoption for every ag

Above 20 Years

Regarding retailers with ma ars of operation, ECR adoption can be sorted

into two levels:
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Table 4.7: Mean and Standard Deviation of ECR Adoption Categorized by Number of Stores

Number of Stores

ECR Adoption 1 2-5 6—10 11-20 Above 20

by Retailer (n=140) (n=30) (n=2) (n=3) (n=3)

X S X S X S X S X S

Category Mgt. 3.90 0.80 | 4.13 0.73 4.00 0.00 3.67 1.53 3.67 1.53

Continuous
4.00 0.86 3.93 0.87 4.00 0.00 3.67 1.53 433 0.58

Replenishment
EDI 366 | 1.06 | 397 | 1.03 | 3.00 | 0.00 | 3.00 | 1.73 | 4.00 | 1.00
Barcode/POS or
RFID 394 | 120 | 413 | 094 | 350 | 071 | 333 | 2.08 | 467 | 058

Direct Shipment

or WH/DC 3.56 1.15 | 4.03 0.89 | 2.50 | 2.12 |, 3.00 1.73 4.33 0.58

ABC 3.91 1.05 4.27 1.14 [ 4S50 0.71 3.33 1.15 4.00 1.00

Total 3.83 0.79 4.08 0.76 3.58 0.35 333 1.59 4.17 0.73

According to Table 3.11 and 4.7, ECR adoptidon can be classified into two levels: high for 1,
2 —5, 6 — 10 and over 20 store(s) (mean fange between 3.58 and 4.17) and medium for 11 —
20 stores. The results of EECR adoption for mtervals of them are described as follows:
» 1 Store
Regarding retailers,with 1 store, ECR adoption has one level:
= High adoption for eyéry activity
» 2 -5 Stores
Regarding retailers with 2 — 5 stores, ECR adoption can be grouped into two levels:
= Very high adoption for ABC
= High adoption for category management, continuous replenishment, EDI,
barcode/POS or RFID and direct shipment or WH/DC
» 6— 10 Stores
Regarding retailers with 6 — 10 stores, ECR adoption can be organized into four
levels:
= Very high adoption for ABC
= High adoption for category management, continuous replenishment, and
barcode/POS or RFID
=  Medium adoption for EDI
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= Low adoption for direct shipment or WH/DC
» 11 —20 Stores
Regarding retailers with 11 — 20 stores, ECR adoption can be divided into two levels:
= High adoption for category management and continuous replenishment
= Medium adoption for EDI, barcode/POS or RFID, direct shipment or WH/DC
and ABC
» Above 20 Stores
Regarding retailers with over 20 stores, ECR adoption can be arranged into two
levels:
= Very high adoption for continuous replenishment, barcode/POS or RFID and
direct shipment or WH/DC

= High adoption for category management, d ABC

Table 4.8: Mean and'Sta 1ation of Reason to Adopt ECR

n=179
X s
Vendor/customer Need 3.88 0.83
Asset Utilization 4.01 0.80
Improvement of Customer Servie 4.15 0.78
Unpredictable Demand 3.81 0.97
Unbalanced Inventory 3.88 0.91
Unpredictable Cost of Shipping and Storing 3.81 0.93
Improvement of Competitiveness 4.21 0.83

As can be seen from the Table 3.11 and 4.8, the reason to adopt ECR is in the high level for
all issues. Most retailers obviously adopted ECR based on the reason of improvement of
competitiveness (mean = 4.21) while unpredictable demand and unpredictable cost of

shipping and sorting are the least reason (same means of 3.81) to adopt ECR.
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4.4 The Results of SEM

4.4.1 The Results of Construct Reliability, Average Variance Extracted and Square
Multiple Correlations

The construct reliability and average variance extracted of latent variables, including square
multiple correlations of observed variables, in the model of ECR adoption are summarized in

Table 4.9.

Table 4.9: Construct Reliability (pc) and Average Variance Extracted (p,) of Latent Variables
with Squared Multiple Correlations (R?) of Observed Variables

Latent Variable Observed Variable P R?
Enterprise Characteristics 0.340
0.549
0.548
0.392
0.186
0.024
Level of Logistics and § 1.000 1.000
Chain
1.000
Perceive Factors of ECR 0.839 0.643
Demand Management 0.737
Supply Management 0.714
IT and Cost 0.479
ECR Adoption by Retailer 0.866 0.518
Category Mgt. 0.507
Continuous Replenishment 0.471
EDI 0.526
Barcode/POS or RFID 0.551
Direct Shipment or WH/DC 0.517
ABC 0.537
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According to Table 4.9, the construct reliability of latent variables ranges from 0.687 to
1.000. This means, all of them are much reliable. Next, in terms of average variance extracted
of latent variable, 0.340 of the variance of enterprise characteristics accounted for by observed

variables of asset, SKU, staff, year and store is moderately low.

Furthermore, the variances of staff, year and store are explained by enterprise characteristics
with 39.20, 18.60 and 2.4 percent, respectively. This proves that the explanation of it with
relation to them is low, comparing to other observed variables. Then, the models explain
47.90 and 47.1 percent of the variances in perceive factors of ECR and ECR adoption by

retailer, respectively. This indicates that both values are moderately low.

4.4.2 The Results of Fit Index

It is apparent from Figure 4.1 and Table 4.107that the causal relationship model of ECR
adoption by retailers is rather valid on aceduntief six'good and two acceptable criterions of fit
indices (as shown in Table 3.3, suggésted by Schermelleh-Engel et al., 2003). The fitted SEM
indicates the chi-square value () \is)84.497 avhere p is 0.085; the degree of freedom (df) is
68, and the y* / df is 1.243. The root meati square error of approximation (RMSEA) is 0.037,
and the standardized ro6t mean square residual (Standardized RMR) is 0.058 (this value can
be acceptable becadse it is more than0.05 butless than 0.08). The normed fit index (NFI) is
0.962; the comparativefityindex (CFI)/18 0.989, and the goodness of fit index (GFI) is 0.940.
The adjusted goodness of fit index (AGFI) is 0.895 (this value can be acceptable because it is
more than 0.85 but less than 0.90).



Asset 1,000 Category Mgt.
SKU 1.000 Continuous
309 *% 020 4 Replenishment
. J
B 19.637 0.004 3387 EDI
- Enterprise ’ Adontion .
Year N.576 Characteristics P 497
* 7 Barcode/POS or
0.288 RFID
store ') 205" 0B97"  1.409”
oo Direct Shipment
0.398 or WH/DC
ABC
Level of & Logistics and
Activity Supply Chain
0.853"
Supply Mgt. IT and Cost
0 4
¥’ = 84.497, df = 68, p-valu RM p<0.05 "p<0.01
Figure 4.1: The Causal Relation of ECR Adoption by Retailers with Factor
Loadings

ausal Relationship Models of ECR Adoption by

ariables
Obtained Value Consideration
1. (p) 0.085 Good
2.9/ df 1.243 Good
3. RMSEA 0.037 Good
4. Standardized RMR 0.058 Acceptable
5. NFI 0.962 Good
6. CFI 0.989 Good
7. GF1 0.940 Good
8. AGFI 0.895 Acceptable
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Table 4.11: Effect in the Causal Relationship Models of ECR Adoption by Retailers

Endogenous Exogenous (Independent) Variable
(Dependent) R? Effect Enterprise Logistics and ) ]
Variable Characteristics Supply Chain Perception Adoption
DE 0.288" 0.494" - ;
Perception 0.544 IE - - - -
TE 0.288" 0.494” - -
DE 0.004 0.398" 0.397" -
Adoption | 0.647 IE 0.115" 0196 - -
TE 0.119 0.595" 0.397" -
Priority of Effect 3 1 2 -

Remark: DE = Direct Effect, IE = Indise€tiEffect, TE,= Total Effect, *p <0.05, **p <0.01

This SEM includes:

» Endogenous (dependent) variablesfcomprise ECR adoption by retailers and perceived

factors of ECR (dlso served as,exogenous variable).

» Exogenous (independent) variables comprise enterprise characteristics and level of

logistics and supply chain.

Overall, as shown in Table 4.11, exogenous variables of enterprise characteristics, level of

logistics and supply chain and perceived factors of ECR explains 64.70 percent of the

variance in endogenous variable of ECR adoption. Also, 54.40 percent of the variance in

endogenous variable of perceived factors of ECR is accounted for by exogenous variables of

enterprise characteristics and level of logistics and supply chain.

In terms of factor loading, level of logistics and supply chain is viewed as the most powerful

direct effect of 0.494 and 0.398 on perceived factors of ECR and ECR adoption, respectively.

Also, level of logistics and supply chain is the strongest indirect effect of 0.196 on ECR

adoption while enterprise characteristics are the least indirect effect of 0.115 on ECR

adoption.
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4.4.4 The Results of Hypothesis Testing

As demonstrated in Figure 4.1 and Table 4.11, including Appendix D, the results of testing
on seven hypotheses by SEM with LISREL 8.8 are described as follows:

1y

2)

3)

4)

5)

H1 stated that enterprise characteristics have direct effect on ECR adoption.

The analysis of SEM indicates that path coefficient from enterprise characteristics to
ECR adoption is 0.004. The t-value is 0.066, where is not significant. This proves that
there is no direct effect of enterprise characteristics on ECR adoption.

H2 stated that enterprise characteristics have direct effect on perceived factors of
ECR.

The analysis of SEM indicates that path coefficient from enterprise characteristics to
perceived factors of ECR is 0.288. The t-value is'4.h84, where is significant at level
of 0.01. This means that there is direct effect of enterprigéicharacteristics on perceived
factors of ECR.

H3 stated that enterprise characteriSti€sphave indirect effect on ECR adoption.

The analysis of SEM indicatés that path coefficient from enterprise characteristics to
ECR adoption through percetved factets of ECR is 0.115. The t-value is 2.716, where
is significant at level of 0.05.“This shows that there is indirect effect of enterprise
characteristics ofi ECR adoptien.

H4 stated that level of logistics and supply chain has direct effect on ECR adoption.
The analysis of ' SEM indicates that path coefficient from level of logistics and supply
chain to ECR adoptionyis 08398. The t-value is 5.228, where is significant at level of
0.01. This confirms that'there is direct effect of level of logistics and supply chain on
ECR adoption.

HS stated that level of logistics and supply chain has direct effect on perceived factors
of ECR.

The analysis of SEM indicates that path coefficient from level of logistics and supply
chain to perceived factors of ECR is 0.494. The t-value is 9.646, where is significant
at level of 0.01. This verifies that there is direct effect of level of logistics and supply

chain on perceived factors of ECR.



55

6) H6 stated that level of logistics and supply chain has indirect effect on ECR adoption.
The analysis of SEM indicates that path coefficient from level of logistics and supply
chain to ECR adoption through perceived factors of ECR is 0.196. The t-value is
3.275, where is significant at level of 0.01. This proves that there is indirect effect of
level of logistics and supply chain on ECR adoption.

7) H7 stated that perceived factors of ECR have direct effect on ECR adoption.

The analysis of SEM indicates that path coefficient from perceived factors of ECR to
ECR adoption is 0.397. The t-value is 3.445, where is significant at level of 0.01. This
means that there is direct effect of perceived factors of ECR on ECR adoption.

Therefore, the results confirm that six (H2 — H7) out of seven hypotheses are supported while
one of them (H1) is rejected.

Moreover, each exogenous variable influenced on ECR adoption)in the model of causal
relationship can be described its total effect iflorder as follows:
> Level of logistics and supplyg€hain — first order
It is the most influence vatiable on ECR adoption with total effect of 0.595 at the
significant level of 0.01. Its direct effect is 0.398 (where significant level is 0.01)
while indirect onie through‘pesceived factors of ECR is 0.196 (where significant level
is 0.01).
» Perceived factors of ECR — second order
These are the groupofithe most second influence variable on ECR adoption with total
effect 0o 0.397, holding enly direct effect, at the significant level of 0.01.
» Enterprise characteristics — third order
This group is considered as the no influence variables on ECR adoption with total
effect of 0.119 without significant level. Its direct effect is 0.004 without significant
level while indirect one through perceived factors of ECR is 0.115 (where significant

level is 0.05).
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Also, the following exogenous variables having effect on perceived factors of ECR can be
presented their total effects in order as follows:
» Level of logistics and supply chain — first order
It is the most influence variable on perceived factors of ECR with total effect of
0.494, holding only direct effect, at the significant level of 0.01.
» Enterprise characteristics — second order
This group is viewed as the least influence variable on perceived factors of ECR with

total effect of 0.288, holding only direct effect, at the significant level of 0.01.
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The three main objectives of this research are composed of: (1) to investigate the relationship

between level of logistics/supply chain of the retailer and the ECR adoption, including

perceived factors of ECR, (2) to investigate perceived factors of ECR influencing on decision

of retailer concerned with ECR adoption and (3) to investigate the characteristics of retailer

associated with the adoption of ECR, including perceived factors of ECR.

The models of ECR adoption by retailers in Bangkok are valid as shown in Figure 5.1 below.

Asset

SKU

Staff

Year

Store

Level of
Activity

—

Logistics and
Supply Chain

Adoption

N

Category Mgt.

Continuous
Replenishment

EDI

Barcode/POS or
RFID

Direct Shipment
or WH/DC

ABC

Demand Mgt.

Supply Mgt.

IT and Cost

Figure 5.1: The Causal Relationship Models of ECR Adoption by Retailers

In terms of population, 550 retailers selling general consumer goods in only Bangkok from

the database of Department of Business Development, Ministry of Commerce on 7 August

2009 are brought to study. Then, the total sample size of 179 retailers of this study can be

collected.
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The important instrument of this research is questionnaire. Most questions were asked

respondent to evaluate scales ranging from one to five, in order to measure seven latent

variables. To test the reliability of all questions, values of a were between 0.700 and 0.906.

This proves that observed variables are rather reliable. Next, the confirmatory factor analysis

(CFA) is used for inspecting fitness between seven measurement models and 44 observed

variables. The fitness between them is shown by such fit index as y* (p), x° / df, RMSEA,

Standardized RMR, NFI, CFI, GFI and AGFI. Consequently, those of them are viewed as the

good fitness.

To analyze data, the following appropriate statistics with software are applied:

>

Frequency and percentage by SPSS version 19 for general data of respondent

associated with personal and enterprise characteristics
Mean (Y) and standard deviation (S)by SPSS verstony19 for level of activity in

level of logistics and supply chain, demand management in perceived factors of ECR,
supply management in perceived factorsiof ECRYand enabling technology and cost in
perceived factors of ECR

Confirmatory factor analysis (CFAJ by LISREL 8.8 for enterprise characteristics,
level of logisticsg@hd "Supply ‘¢hain, demand management, supply management,
enabling technélogy and cost, perceivedifactors of ECR and ECR adoption

Path analysisiby, LISREL 8.8 for the causal relationship model of ECR adoption by

retailer, together with comparing goodness of fitness

The results after analyzing data can be summarized as follows:

>

Retailers with very high adoption of ECR (mean = 4.53) have current asset ranging
from 21 to 100 million baht.

Retailers with high adoption of ECR (mean = 3.97) have goods between 50 and 100
SKUs.

Retailers with very high adoption of ECR (mean = 4.44) have staff between 10 and
20.

Retailers with high adoption of ECR (mean = 4.02) have established between 11 and
20 years.

Retailers with very high adoption of ECR (mean = 4.17) have more than 20 stores.
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The most important reason to adopt ECR is to improve retailers’ competitiveness

(mean = 4.21), following by improvement of customer service (mean = 4.15) while

the least important ones are unpredictable demand and unpredictable cost of shipping

and sorting, which their means are equal (3.81).

All fit indices of the causal Relationship model of ECR adoption by retailers and

observed variables are viewed as good and acceptable fitness (x* (p) = 0.085, * / df =

1.243, RMSEA = 0.037, Standardized RMR = 0.058, NFI = 0.962, CFI = 0.989, GFI =

0.940 and AGFI = 0.895)

64.70 percent of the variance in ECR adoption can be explained by all exogenous

variables (i.e. enterprise characteristics, level of logistics and supply chain and

perceived factors of ECR).

After hypothesis testing, the following hypotheses ‘eambe accepted:

- H2: Enterprise characteristics have direct effect“emyperceived factors of ECR
(path coefficient = 0.288 and t-value'= 4,184 with significant level of 0.01).

- H3: Enterprise characteristie§" have indirect effect on ECR adoption (path
coefficient = 0.115 and ta¥alue = 2.716 with significant level of 0.05).

- H4: Level of logistics ‘and, supplyfchain has direct effect on ECR adoption (path
coefficient = 0.398 and t-value’="5.228 with significant level of 0.01).

- HS5: Level of logistics‘and supplyichain has direct effect on perceived factors of
ECR (path coefficient = 0.494 and t-value = 9.646 with significant level of 0.01).

- Hé: Level of logistics and supply chain has indirect effect on ECR adoption (path
coefficient = 0.196%and tévalue = 3.275 with significant level of 0.01).

- H7: Perceived factors of ECR have direct effect on ECR adoption (path
coefficient = 0.397 and t-value = 3.445 with significant level of 0.01).

Level of logistics and supply chain is the most influential effect with total effect of

0.494 and 0.595 on perceived factors of ECR and ECR adoption, respectively.
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The complete causal relationship models of ECR adoption by retailers with factor loadings is

illustrated by the following diagram:

Asset 1.000 Category Mgt.
SKU 1 000 Continuous
3 9** 1 0 () Hk Replenishment
staff 10.637% 0.004 338" o
P Enterprise Adonti ok
Year 0.576 Characteristics el 1.497 ;
*%k Barcode/POS or
0.288 A SD
store |0.205° 0p97” 409"
sk Direct Shipment
0.398 or WH/DC
1.3517
sk ABC
1.000 . #.494
Levelof |& Logistics and
Activity Supply Chain

F Demand l |_v—| IT and Cost

Figure 5.2: The Complete Causal Relationship Models of ECR Adoption by Retailers with

Factor Loadings

5.2 Discussion

This study has provided relationships of various factors toward the adoption of ECR, by
surveying Thai retailers in Bangkok. In the causal relationship models, they display that ECR
adoption is determined by three main groups — enterprise characteristics, level of logistics and

supply chain and perceived factors of ECR.

The results imply that ECR adoption is heavily relied on level of logistics and supply chain
both direct and indirect way. This indicates that a firm with background of logistics and
supply chain management tends to adopt ECR as its strategic tool. ECR’s purpose is to
integrate supply chain management with demand management to create smooth flows of

product through the supply chain to satisfy consumer demand efficiently at lowest cost
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(Hines, 2004). Simultaneously, ECR is considered as the sustainable way for supply chain

management as follows (Hines, 2004):

>
>
>

Better value and efficiency in the total supply chain;

Profitable business alliances are key to managing the total supply chain;

High-quality information is needed to ensure supply chains are responsive to
customer demands;

Bottlenecks must be identified and removed from the supply chain and activities that
add value and lower cost for the consumer must be pursued vigorously;

Better performance measures that indicate effectiveness of the whole supply chain
rather than focusing upon elements of it must be used if the total system is to respond
better to market demand and better measurement is required for equitable reward

sharing by those that added value to the system.

Then, the perceived factors of ECR by retailers through understanding in areas of demand

management, supply management anddl'F with eost are wicweddas the second major role for

the direct effect on ECR adoptiont Furthermote, the perceived factors of ECR may enable

retailer to save its cost by concentrating ofi four principal strategies of ECR consisting of

(Kurt Salmon Associates 4993):

1

2)

3)

4)

Efficient storedassortment, the objectivelof which was to optimize the productivity of
inventories and store space at the consumer interface.

Efficient replenishment, whose objective was to optimize time and cost in the
replenishment system:

Efficient promotion, whose objective was to maximize the total system efficiency of
trade and consumer promotion.

Efficient product introduction, whose objective was maximize the effectiveness of

new product development and introduction activities.

Next, the results show that there is no direct effect of enterprise characteristics on ECR

adoption. It is clear that current assets, number of SKUSs, number of staff, year(s) of operation

and number of store(s) have no influence over implementation of ECR. This confirms that the

relationships between them are uncertain (see in Table 5.1 with highest mean of each

enterprise characteristic).
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Table 5.1: Comparison between Enterprise Characteristics and Activities of ECR Adoption

Enterprise Characteristic Activity of ECR Adoption by Retailer
Current Assets ABC
(21 — 100 Million Baht) (Mean = 4.67)
Number of SKUs Category Management
(More Than 1,000 SKUs) (Mean =4.41)
Number of Staff ABC and Barcode/POS or RFID
(10 — 20 Employees) (Mean =4.61)
Years of Operation Barcode/POS or RFID
(6 —10 Years) (Mean =4.21)
Number of Stores Barcode/POS or RFID
(More Than 20 Stores) (Mean = 4.67)

However, those of enterprise characteristics,show theésindirect intetaction with ECR adoption
through the perceived factors of ECR{ In addition, most Bhaigetailers may adopt ECR with
the three main reasons compri§ing improyement of competitiveness, improvement of

customer service and asset utilization'(mean of them are greater than 4).

Next, enterprise chagdeteristics and level of logistics and supply chain prove that both of them
have direct effects on the perceived factors of ECR. This indicates that learning of ECR
factors has caused from“eumrent chdracteristics of organization and level of logistics and

supply chain activities.

5.3 Recommendation

According to the causal relationship models, Thai retailers are likely to adopt ECR as their
competitive tools. Generally, they have operated daily logistics and supply chain tasks,
together with manipulated the processes of demand and supply sides with vendors and
customers regularly. However, to sustain their ability in good positions of market, they
should improve the following recommendations (Kurt Salmon Associates, 1995 and 1997):

» Investments in communication both in a technological and behavioral sense to address

the reluctance in sharing information between trading partners.
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» Training to address the inadequacy of skilled personnel and to develop clear road
maps for the implementation process.

» Investment in information system to achieve compatibility between organizations.

» Reassessment of priorities for resources.

» Improving the strategic use of ECR to longer term business growth to overcome the

problem of conflicting priorities.

5.4 Future Research

This study involves in research implications, so some issues may require attention in future

research as follows:

> Enterprise characteristics may in n groups e.g. finance, operation.

» Respondent may clasSified ‘ top manager, middle manager and staff in order
p y P g g

parated to study solely such as ABC (activity-based
costing), catego : d technology of EDI/POS/RFID.
» In SEM, sample size quire more (at least 20 x observed variables) in order to

have results precisely.
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Reliability: Level of Logistics and Supply Chain

Scale: ALL VARIABLES

Case Processing Summary

N %
[Cases Valid 179 100.0,
Excluded® 0 .0
Total 179 100.0,

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha

N of Items

.906

10

Item Statisti€s

Mean ([Stdf Deviation| “N
cl2 3.7318 96898 179
cl3 3.9385 91898 179
cl4 3.8771 99238 179
cl5 3.7598 1.21014 179
cl6 4.0838 95324 179
cl7 3.6369 1.11021 179
cl8 4.1117 91727 179
cl9 3.9832 .90860 179
c20 3.8659 96798 179
c21 4.1061 1.07312 179
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Reliability: Demand Management

Scale: ALL VARIABLES

Case Processing Summary

N %
[Cases Valid 179 100.0,
Excluded® 0 .0
Total 179 100.0,

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha

N of Items

875

6

Item Statisti€s

Mean ([Stdf Deviation| “N
d22 3.8603 .88530 179
d23 3.9888 82099 179
d24 4.0112 .85452 179
d25 4.2235 81785 179
d26 4.1676 .81065 179
d27 4.1397 79149 179




Reliability: Supply Management

Scale: ALL VARIABLES

Case Processing Summary

N %
[Cases Valid 179 100.0,
Excluded® 0 .0
Total 179 100.0,

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha

N of Items

.878

9

Item Statisti€s

Mean ([Stdf Deviation| “N
d28 3.8827 94374 179
d29 3.8994 88111 179
d30 3.9106 .86300 179
d31 4.0447 .85342 179
d32 4.0000 .86765 179
d33 3.8492 .87064 179
d34 3.9777 .88657 179
d3s 3.9162 1.00488 179
d36 4.0279 .90833 179
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Reliability: Enabling Technology and Cost

Scale: ALL VARIABLES

Case Processing Summary

N %
[Cases Valid 179 100.0,
Excluded® 0 .0
Total 179 100.0,

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha

N of Items

851

5

Item Statisti€s

Mean ([Stdf Deviation| “N
d37 4.1229 .90967 179
d38 4.0670 89692 179
d39 4.0615 .84243 179
d40 4.1006 .81485 179
d41 4.1732 .87932 179
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Reliability: Perceived Factors of ECR

Scale: ALL VARIABLES

Case Processing Summary

N %
[Cases Valid 179 100.0,
Excluded® 0 .0
Total 179 100.0,

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha

N of Items

.864

3

Item Statistics

Mean

Std. Deviation N

|[demand 4.0652
supply 3.9454
itcost 4.1050,

65183 179
263941 179
68772 179
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Reliability: ECR Adoption

Scale: ALL VARIABLES

Case Processing Summary

N %
[Cases Valid 179 100.0,
Excluded® 0 .0
Total 179 100.0,

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's

Alpha N of Items
.870 6

Item Statistics

Mean |[Std. Deviation| N
adopl 3.9385 .80840 179
adop2 3.9944 .85786 179
adop3 3.7039 1.06346 179
adop4 3.9777 1.16095 179
adop5 3.6369 1.13027 179
adop6 3.9721 1.06228 179




(Diagram

actor Analysis

Fit Statistics by LISREL 8.8)
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1. Model of Enterprise Characteristics

.3zzwm ALRSET

o0.730=~ AEU

-0.184 0.3z5= ATAFF
G0 =

\

YEAR

-0.1za

\%_707'— STORE

Chi-Sguare=2.71, df=3, P-value=0.43779, RMSER=0.000

Goodness of Fit Statistics: Enterprise Characteristics

Degrees of Freedom = 3
Minimum Fit Function Chi-Square = 2.633 (P = 0.452)
Normal Theory Weighted Least Squares Chi-Square = 2.714 (P
Estimated Non-centrality Parameter (NCP) = 0.0

90 Percent Confidence Interval for NCP = (0.0 ; 7.91

Minimum Fit Function Value = 0.0148

Population Discrepancy Function Value (FO
90 Percent Confidence Interval for FO = (0.0 ;
Root Mean Square Error of Approximation (RM
90 Percent Confidence Interval for
P-Value for Test of Close Fit (RM

Expected Cross-Validatio
90 Percent Confidence Inf
ECVI for Saturated Model =
ECVI for Independence Mode

Chi-Square for Independence Mode
Independence AIC = 236.909
Model AIC =26.714

Saturated AIC = 30.000
Independence CAIC = 257.846
Model CAIC = 76.963

Saturated CAIC = 92.811

Normed Fit Index (NFI) = 0.988
Non-Normed Fit Index (NNFI) = 1.006
Parsimony Normed Fit Index (PNFI) = 0.297
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFI) = 1.002

Relative Fit Index (RFI) =0.961

Critical N (CN) = 768.118

Root Mean Square Residual (RMR) = 0.0193
Standardized RMR = 0.0198

Goodness of Fit Index (GFI) = 0.994

Adjusted Goodness of Fit Index (AGFI) = 0.970
Parsimony Goodness of Fit Index (PGFI) =0.199

es of Freedom = 226.909

—0.574
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2. Model of Level of Logistics and Supply Chain

w
o
I}
=]
o

313

i
e

!

\ 1.314
. —1.131

a.3s7 C16

0.113

t
O

0.589 (cil

,//
5
)

-0.076449 c2n

F’/ h

€08 c21

Chi-Square=27.97, df=30, P-value=0.37228,

Goodness of Fit Statistics: Level of Logistics and Supply Chai

Degrees of Freedom = 30
Minimum Fit Function Chi-Square = 28.506 (P = 0.544
Normal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0,

Minimum Fit Function Value = 0.160
Population Discrepancy Function Value (FO) 0.0
90 Percent Confidence Interval for ;

ECVI for Saturated Model = 0.618
ECVI for Independence Model = 11.

Chi-Square for Independence Model with 4
Independence AIC = 2024.266

Model AIC = 77.965

Saturated AIC = 110.000

Independence CAIC =2066.140

Model CAIC = 182.650

Saturated CAIC = 340.306

Degrees of Freedom = 2004.266

Normed Fit Index (NFI) = 0.986
Non-Normed Fit Index (NNFI) = 1.001
Parsimony Normed Fit Index (PNFI) = 0.657
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFI) = 1.001

Relative Fit Index (RFI) = 0.979

Critical N (CN) = 318.784

Root Mean Square Residual (RMR) = 0.0296
Standardized RMR = 0.0282

Goodness of Fit Index (GFI) = 0.970

Adjusted Goodness of Fit Index (AGFI) = 0.944
Parsimony Goodness of Fit Index (PGFI) = 0.529
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3. Model of Demand Management

.zzsm Dd2

354w D3 0.749

0177173 0.585

44z D4 =——0_538

-0.070 0_88%

“1g4m D25 0.57

/_565

f.aza- Dzg

0.121

La04m D27

Chi-Square=4.80, df=5, P-value=0.44099,

Goodness of Fit Statistics: Demand Management

Degrees of Freedom = 5
Minimum Fit Function Chi-Square = 4.744 (P = 0.448
Normal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0

Minimum Fit Function Value = 0.0266
Population Discrepancy Function Value (F0) = 0.0
90 Percent Confidence Interval for EG 025,0.0520
Root Mean Square Error of App
90 Percent Confidence Inter
P-Value for Test of Close

Expected Cross-Validation Ind
90 Percent Confidence Interval fe

ECVI for Saturated Model = 0.236
ECVI for Independence Model = 4.5

Chi-Square for Independence Model with 1
Independence AIC = 807.304

Model AIC =36.798

Saturated AIC = 42.000

Independence CAIC = 832.429

Model CAIC = 103.796

Saturated CAIC = 129.935

Degrees of Freedom = 795.304

Normed Fit Index (NFI) = 0.994
Non-Normed Fit Index (NNFI) = 1.001
Parsimony Normed Fit Index (PNFI) = 0.331
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFI) = 1.000

Relative Fit Index (RFI) =0.982

Critical N (CN) = 567.177

Root Mean Square Residual (RMR) = 0.0126
Standardized RMR = 0.0182

Goodness of Fit Index (GFI) = 0.991

Adjusted Goodness of Fit Index (AGFI) =0.963
Parsimony Goodness of Fit Index (PGFI) = 0.236

1.000
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4. Model of Supply Management

,?_506- g
0.173
41Em 20
aza= D30
?_353— Dil
0.131
?_-103- [PEY;
0.101
-0.082 }_507- D33
0.154
2_570- 34
0263
i
0{11?_631'- IDEL
0.270
\%‘531" D36

Chi-Square=16.96, df=18, P-walue=0.3592835,

Goodness of Fit Statistics: Supply Management

Degrees of Freedom = 19

Minimum Fit Function Chi-Square = 17.804 (P = 0.536

Normal Theory Weighted Least Squares Chi-Squan
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (040

Minimum Fit Function Value = 0.100
Population Discrepancy Function Value

90 Percent Confidence Interval fo
ECVI for Saturated Model = 0.506
ECVI for Independence Model = 7.56

Chi-Square for Independence Model with 36 Degrees of Freedom = 1328.039

Independence AIC = 1346.039
Model AIC = 68.956

Saturated AIC = 90.000
Independence CAIC = 1383.725
Model CAIC = 177.828
Saturated CAIC = 278.432

Normed Fit Index (NFI) = 0.987
Non-Normed Fit Index (NNFI) = 1.002
Parsimony Normed Fit Index (PNFI) = 0.521
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFT) = 1.001

Relative Fit Index (RFI) =0.975

Critical N (CN) = 362.820

Root Mean Square Residual (RMR) =0.0192
Standardized RMR = 0.0242

Goodness of Fit Index (GFI) = 0.979

Adjusted Goodness of Fit Index (AGFI) = 0.951
Parsimony Goodness of Fit Index (PGFI) = 0.413

/

\

yod

0.820
*
-535
s
O.g48
0.803
0.533

0.50
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0.537

1.000
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5. Model of Enabling Technology and Cost

f_'llﬂ" IDEN)

o
=
o
&

0.840

se2~l DI |w
0850
0.669

zezml DAY [
0.604

_5B1

N

N

-0_030 _zsam= D40

Tty {RED

Chi-Sguare=4.00, df=3, P-wvalue=0.26128,

Goodness of Fit Statistics: Enabling Technology and Cost

Degrees of Freedom = 3
Minimum Fit Function Chi-Square = 4.126 (P = 0.248)
Normal Theory Weighted Least Squares Chi-Square =
Estimated Non-centrality Parameter (NCP) = 1.00
90 Percent Confidence Interval for NCP = (0.0 ;

Minimum Fit Function Value = 0.0232
Population Discrepancy Function Value (F0) = 0:
90 Percent Confidence Interval for FO =(0.0 ; 0.059
Root Mean Square Error of Appro
90 Percent Confidence Interva
P-Value for Test of Close Fi

Expected Cross-Validation
90 Percent Confidence Interva
ECVI for Saturated Model = 0.16
ECVI for Independence Model = 2.96

Chi-Square for Independence Model with 1
Independence AIC = 527.723

Model AIC = 28.002

Saturated AIC = 30.000

Independence CAIC = 548.660

Model CAIC = 78.250

Saturated CAIC = 92.811

Degrees of Freedom = 517.723

Normed Fit Index (NFI) = 0.992
Non-Normed Fit Index (NNFI) = 0.993
Parsimony Normed Fit Index (PNFI) = 0.298
Comparative Fit Index (CFI) = 0.998
Incremental Fit Index (IFI) = 0.998

Relative Fit Index (RFI) = 0.973

Critical N (CN) = 490.573

Root Mean Square Residual (RMR) =0.0137
Standardized RMR = 0.0179

Goodness of Fit Index (GFI) = 0.991

Adjusted Goodness of Fit Index (AGFI) = 0.955
Parsimony Goodness of Fit Index (PGFI) = 0.198

1.000
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6. Model of Perceived Factors of ECR

J1zew DEMAND

1.000

1.000 . o310
-0.045 0.093= SUPPLY )

1.000

g.1so™ ITCOST

Chi-Square=0.32, df=1, P-value=0.57246, BMSEAR=0.000

Goodness of Fit Statistics: Perceived Factors of ECR

Degrees of Freedom = 1

Minimum Fit Function Chi-Square = 0.319 (P = 0.572)
Normal Theory Weighted Least Squares Chi-Square = 0.319 (
Estimated Non-centrality Parameter (NCP) = 0.0

90 Percent Confidence Interval for NCP = (0.0 ; 4.755)

572)

Minimum Fit Function Value = 0.00179
Population Discrepancy Function Value (F0) =0
90 Percent Confidence Interval for FO = (0.0 ;
Root Mean Square Error of Approximation (F

90 Percent Confidence Inte
ECVI for Saturated Mode
ECVI for Independence
Chi-Square for Independence Mo Freedom = 249.700
Independence AIC = 255.700
Model AIC = 10.319

Saturated AIC = 12.000
Independence CAIC = 268.262
Model CAIC = 31.256
Saturated CAIC = 37.124

Normed Fit Index (NFI) = 0.999
Non-Normed Fit Index (NNFI) = 1.008
Parsimony Normed Fit Index (PNFI) = 0.333
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFT) = 1.003

Relative Fit Index (RFI) = 0.996

Critical N (CN) = 3704.909

Root Mean Square Residual (RMR) = 0.00861
Standardized RMR = 0.0195

Goodness of Fit Index (GFI) = 0.999

Adjusted Goodness of Fit Index (AGFI) = 0.993
Parsimony Goodness of Fit Index (PGFI) = 0.166
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7. Model of ECR Adoption

f_-wl'- ADOP1
0.201 \

4z1m ADOPZ 0.502
0.56%
o.407% ADOP3 |™—wo0.ss51
0.850
0.024  o.szse ADCP4 0_8&
/_772
0.s36™ ADCOPS

“533m ADCPR

Chi-Square=6.73, df=7, P-wvalue=0.

Goodness of Fit Statistics: ECR Adoption

Degrees of Freedom = 7
Minimum Fit Function Chi-Square = 6.870 (P = 0.443)
Normal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0

Minimum Fit Function Value = 0.0386
Population Discrepancy Function Value (FO) 0.0
90 Percent Confidence Interval for ;

Expected Cross-Validation
90 Percent Confidence Interva
ECVI for Saturated Model = (

ECVI for Independence Model = 4.4

Chi-Square for Independence Model with
Independence AIC = 796.610

Model AIC = 34.728

Saturated AIC = 42.000

Independence CAIC = 821.734

Model CAIC =93.351

Saturated CAIC = 129.935

Degrees of Freedom = 784.610

Normed Fit Index (NFI) = 0.991
Non-Normed Fit Index (NNFI) = 1.000
Parsimony Normed Fit Index (PNFI) = 0.463
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFT) = 1.000

Relative Fit Index (RFI) =0.981

Critical N (CN) = 479.723

Root Mean Square Residual (RMR) = 0.0186
Standardized RMR = 0.0184

Goodness of Fit Index (GFI) = 0.988

Adjusted Goodness of Fit Index (AGFI) = 0.963
Parsimony Goodness of Fit Index (PGFI) = 0.329

1.000
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LISREL 8.80 (STUDENT EDITION)
BY

Karl G. Joreskog and Dag Sorbom

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.

Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-2006
Use of this program is subject to the terms specified in the
Universal Copyright Convention.

Website: www.ssicentral .com

The following lines were read from file E:\ecr_research\ecr.LPJ:

IDA NI=15 NO=179 MA=CM
SY="E:$$ecr-research$$data-ecr.dsf" NG=1
SE

678910 11 13 14 1512 3 45 12/

MO NX=6 NY=9 NK=2 NE=2 BE=FU GA=FI PS=SY TE=SY TD=SY
LE

percep adop

LK

charac losup

FI TD(6,6)

FR LY(2,2) LY(3,2) LY(4,2) LY(5,2) LY(6,2) LY(8, (3,1
FR LX(4,1) LX(5,1) BE(2,1) GA(1,1) GA(1, (3.,1)
FR TE(5,3) TE(6,1) TE(6,2) TE(6,3) TE E(9.8)

FR TD(4,1) TD(5.2) TD(5,3) TD(6,1) TD
VA 1 LY(1,2)

VA 1 LY(7,1)

VA 1 LX(1,1)

VA 1 LX(6,2)

PD

OU AM RS EF FS SC ND=3 IT=

Variables 2
Variables 2

179

TI ECR
Covariance Matrix

ADOP1 ADOP2 ADOP3 ADOP4 ADOP5
ADOP1 0.654
ADOP2 0.483 0.736
ADOP3 0.386 0.481 1.131
ADOP4 0.465 0.483 0.701 1.348
ADOP5 0.455 0.475 0.757 0.722 1.278
ADOP6 0.386 0.517 0.677 0.674 0.625
DEMAND 0.280 0.247 0.268 0.324 0.294
SUPPLY 0.280 0.246 0.240 0.257 0.320
ITCOST 0.238 0.221 0.203 0.245 0.293
ASSET 0.256 0.159 0.124 0.067 0.247
SKU 0.290 0.176 -0.001 0.052 0.077
STAFF 0.050 0.007 -0.029 -0.039 0.045
YEAR 0.123 0.112 -0.041 0.071 -0.082
STORE 0.050 0.041 0.071 0.075 0.072
LOSUPAVE 0.324 0.321 0.449 0.469 0.506
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ADOP6

1.128
0.235
0.264
0.275
0.079
-0.036
-0.060
-0.037
0.032
0.462



Covariance Matrix

DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

Covariance Matrix
YEAR

STORE
LOSUPAVE

TIECR

Parameter Specifications

LAMBDA-Y

ADOP1
ADOP2
ADOP3
ADOP4
ADOP5
ADOP6
DEMAND
SUPPLY
ITCOST

LAMBDA-X

ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

BETA
percep
adop
GAMMA
percep
adop
PHI
charac
losup
PSI

percep
20

(continued)

DEMAND SUPPLY ITCOST ASSET
0.425

0.302 0.409

0.266 0.319 0.473

0.141 0.151 0.190 0.897
0.208 0.167 0.235 0.642
0.093 0.076 0.066 0.322
0.103 0.064 0.099 0.383
0.021 0.034 0.036 0.110
0.252 0.265 0.209 0.198
(continued)

YEAR STORE LOSUPAVE

0.877

0.041 0.870

-0.056 -0.047 0.549

percep adop

0 0

0 1

0 2

0 3

0 4

0 5

0 0

6 0

7 0

percep
0
12 0

charac losup
13 14
15 16

charac losup
17
18 19

adop

SKU

1.539
0.406
0.360
0.370
0.001

91

STAFF

0.509
0.184
0.165
-0.017



THETA-EPS

ADOP1 ADOP2 ADOP3 ADOP4 ADOP5
ADOP1 22
ADOP2 23 24
ADOP3 25 0 26
ADOP4 0 0 0 27
ADOPS5 0 0 28 0 29
ADOP6 30 31 32 0 0
DEMAND 0 0 0 0 34
SUPPLY 0 0 0 37 0
ITCOST 0 0 0 0 0

THETA-EPS (continued)

DEMAND SUPPLY ITCOST
DEMAND 36
SUPPLY 0 38
ITCOST 0 40 41
THETA-DELTA
ASSET SKU STAFF YEAR STORE
ASSET 42
SKU 0 43
STAFF 0 0
YEAR 45 0
STORE 0 47 49
LOSUPAVE 50 0 52
TIECR

Number of Iterations = 20

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
percep
ADOP1 - -
ADOP2 - -
ADOP3 - -
ADOP4 - -
ADOP5 - -
ADOP6 - - 1.351
(0.162)
8.318
DEMAND 1.000 - -
SUPPLY 0.961 - -
(0.083)
11.624
ITCOST 0.853 - -
(0.094)

9.085
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ADOP6

33
35

39

LOSUPAVE



LAMBDA-X
charac losup
ASSET 1.000 - -
SKU 1.309 - -
(0.183)
7.161
STAFF 0.637 - -
(0.095)
6.685
YEAR 0.576 - -
(0.111)
5.189
STORE 0.205 - -
(0.127)
1.606
LOSUPAVE - - 1.000
BETA
percep adop
percep - - - -
adop 0.397 - -
(0.115)
3.445
GAMMA
charac
percep 0.288
(0.069)
4.184
adop 0.004
(0.067)
0.066

Covariance Matrix of ETA and KSI

percep
percep 0.313
adop 0.229
charac 0.145
losup 0.260
PHI
charac
charac 0.492
(0.104)
4.730
losup 0.006
(0.045) .
0.139 10.026
PSI
Note: This matrix is diagonal.
percep adop
0.143 0.117
(0.027) (0.027)
5.350 4.274

Squared Multiple Correlations for Structural Equations

percep adop
0.544 0.647

Squared Multiple Correlations for Reduced Form

percep adop
0.544 0.579

losup

0.523
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Reduced Form

percep

adop

THETA-EPS

ADOP1

ADOP2

ADOP3

ADOP4

ADOP5

ADOP6

DEMAND

SUPPLY

ITCOST

THETA-EPS (continued)

DEMAND

SUPPLY

ITCOST

charac
0.288
(0.069)
4.184
0.119
(0.061)
1.956

losup
0.494
(0.051)
9.646
0.595
(0.064)
9.311

ADOP2 ADOP3 ADOP4

(0.021) (0.033)
2.847 7.577

Squared Multiple Correlations for Y - Variables

ADOP1 ADOP2 ADOP3 ADOP4 ADOP5
0.507 0.471 0.526 0.551 0.517

Squared Multiple Correlations for Y - Variables (continued)

DEMAND SUPPLY ITCOST
0.737 0.714 0.479

ADOP5

ADOP6
0.537

94

ADOP6

0.524
(0.070)
7.459
-0.046
(0.024)
-1.924

0.051
(0.027)
1.894
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THETA-DELTA

ASSET SKU STAFF YEAR STORE LOSUPAVE
ASSET 0.404
(0.074)
5.469
SKU - - 0.696
(0.117)
5.934
STAFF - - - - 0.310
(0.040)
7.802
YEAR 0.099 - - - - 0.714
(0.059) (0.084)
1.696 8.460
STORE - - 0.238 0.105 - - 0.850
(0.078) (0.045) (0.091)
3.055 2.338 9.311
LOSUPAVE 0.156 - - - - -0.052 -0.071 - -
(0.031) (0.033) (0.034)
4.967 -1.560 -2.104

Squared Multiple Correlations for X - Variables

ASSET SKU STAFF
0.549 0.548 0.392

LOSUPAVE
1.000

Goodness of Fit Statistics

Degrees of Freedom = 68
Minimum Fit Function Chi-Square = 93.635 (P = 0.
Normal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (NCP)
90 Percent Confidence Interval for NCP

Minimum Fit Function Value = 0.526
Population Discrepancy Function Va
90 Percent Confidence Interval for

Root Mean Square Error of Approximatio = 0.0369
90 Percent Confidence Interva 0 ; 0.0603)
P-Value for Test of Close ¢ .C = 0.802

Expected Cross-Valida
90 Percent Confiden
ECVI for Saturated
ECV1 for Independence

Index (ECV
terval for ECV
= 1.348
S 13.918

Chi-Square for Independenc odel with' 105 Degrees of Freedom = 2447.492
Independence AIC = 2477.492
Model AIC = 188.497
Saturated AIC = 240.000
Independence CAIC = 2540.303
Model CAIC = 406.241
Saturated CAIC = 742.486

Normed Fit Index (NFI) = 0.962

Non-Normed Fit Index (NNF1) = 0.983
Parsimony Normed Fit Index (PNF1) = 0.623
Comparative Fit Index (CFI) = 0.989
Incremental Fit Index (IFI) = 0.989
Relative Fit Index (RFI) = 0.941

Critical N (CN) = 187.354

Root Mean Square Residual (RMR) = 0.0505
Standardized RMR = 0.0580

Goodness of Fit Index (GFI) = 0.940

Adjusted Goodness of Fit Index (AGF1) = 0.895
Parsimony Goodness of Fit Index (PGFI) = 0.533



TIECR

Fitted Covariance Matrix

ADOP1
ADOP2
ADOP3
ADOP4
ADOP5
ADOP6
DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

ADOP1

.656
.487
.378
.498
-469
.388
.229
.220
.195
.062
.082
.040
.036
.013
.312

[cNeoNoNoNoNooNoNoNoNoNoNoNoNo)

ADOP2

.736
.454
.508
.478
.510
.233
.224
.199
.064
.083
.040
.037
.013
.318

[eNeoNoNoNoNoNoNoNoloNoNoNoNa)

Fitted Covariance Matrix (continued)

DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

Fitted Covariance Matrix (continued)

YEAR
STORE
LOSUPAVE

Fitted Residuals

ADOP1
ADOP2
ADOP3
ADOP4
ADOP5
ADOP6
DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

Fitted Residuals (continued)

DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

DEMAND

.425
.301
.267
.145
-190
.092
.083
.030
.260

[eNeoNoNoNoNoNoNoNa)

YEAR
0.877
0.058
-0.048

[eNoNoNeoNoNeoNoNoNe]
N
o
©

.013

DEMAND

0.000
0.002
-0.001
-0.004
0.019
0.001
0.020
-0.009
-0.008

SUPPLY

-405
.318
.139
.182
.089
-080
-029
.250

[eNeoNoNoNeoNoNoNa]

SUPPLY

0.004
0.001
0.012
-0.015
-0.013
-0.016
0.006
0.015

ADOP3

.131
.666
.755
.679
-306
-294
.261
.083
-109
.053
.048
.017
417

eNeoNoNoNoloNoNoNoNoNoNal o

ITCOST

-0.038
-0.054
-0.058
0.041
-0.110
-0.082
-0.089
0.054
0.033

ITCOST

-0.003
0.067
0.073
-0.013
0.028
0.011
-0.013

ADOP4

[eNeloloNoNoNoNoNoNoNo) ol

.354
.702

673

.342
277
.292
.093

122

.059
.054
.019
.466

ASSET

ADOP4

-0
0.
0.

-0.
-0.
-0.
-0.

0.
0.
0.

.006
020
001
.018
019
047
026
070
.098
017
056
002

ASSET

0.
-0
0.
0.
0.
0.

000
.002
008
000
009
035

ADOP5

.278
.633
.284
.310
.275
.088
.115
.056
.051
.018
.439

cNoNoNoNoNoNoNoNoNaoN 1

SKU

1.539
0.410
0.371
0.369
0.008

ADOP5

0.000
-0.009
0.011
0.010
0.019
0.159
-0.037
-0.011
-0.132
0.054
0.067

SKU

0.000
-0.004
-0.011
0.001
-0.007
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ADOP6

[cNeoNoNoNoNoNoNoNoN 0l

.132
.263
.297
.314
.084
-110
.054
.048
.017
.421

STAFF

0.
0.
0.
0.

509
180
169
004

ADOP6

-0.

-0.
-0.
-0.
-0.

-0.

0.
0.

003
.028
033
039
005
146
114
085
015

040

STAFF

0.
0.
-0
-0

000
003
.003
.021



Fitted Residuals (continued)

YEAR
STORE
LOSUPAVE

YEAR STORE LOSUPAVE
0.000

-0.017 -0.001

-0.007 0.023 0.026

Summary Statistics for Fitted Residuals

Smallest Fitted Residual
Median Fitted Residual
Largest Fitted Residual

Stemleaf Plot

-1416
-12]2
-10]40

- 818952
- 6l0

- 4|847

- 2]9873338651

-0.146
0.000
0.209

- 0]9876543331199877654443333322211000000000

0]111122233466889001123355799
2]0012368883557
410132446

6107735
81735
10]
12|
14]9
16]
183
2019

Standardized Residuals

ADOP1
ADOP2
ADOP3
ADOP4
ADOP5
ADOP6
DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

ADOP1
-1.049
-1.049
0.758

667 0.141 1.344

Standardized Residuals (continued)

DEMAND
SUPPLY
ITCOST
ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

DEMAND SUPPLY ITCOST
0.105

0.538 1.286

-0.224 0.298 -0.873
-0.143 0.462 1.904
0.552 -0.455 1.591
0.040 -0.528 -0.451
0.525 -0.432 0.662
-0.213 0.144 0.234
-0.709 1.223 -0.710

Standardized Residuals (continued)

YEAR
STORE
LOSUPAVE

YEAR STORE LOSUPAVE
-0.314 -0.308
-0.225 0.660 1.390

ADOP4

-0.781
0.561
0.016
-0.677
-1.130
-1.284
-0.440
-0.886
-1.951
0.230
0.706
0.085

ASSET

-0.128
.522

o

.527
.788

= O 1

ADOP5

-0.010
-0.271
0.668
0.372
0.513
2.663
-0.478
-0.213
-1.821
0.702
2.532

SKU

-0.363
-0.336
0.098

-0.229
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ADOP6

-0.
-1.
-1.
-1.
-0.
-2.
-2.

-1

328
879
345
663
085
008
448
248

0.208
1.653

STAFF

0.123

-0.
-0.

563
789



Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -2.448
Median Standardized Residual = 0.008
Largest Standardized Residual = 4.492

Stemleaf Plot

- 214200
119887765

1133332100

0]999988777655555
0]4443333332222221111000000000
0]11111112222334
015555555666777777777788
1101123344

115667789

210

2|577

311

317

4]

415

Largest Positive Standardized Residuals

Residual for DEMAND and
Residual for SUPPLY and
Residual for ASSET and
Residual for ASSET and
Residual for SKU and

TIECR

Qplot of Standardized Residuals
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Modification Indices and Expected Change

Modification Indices for LAMBDA-Y

percep adop
ADOP1 9.896 - -
ADOP2 0.035 - -
ADOP3 3.521 - -
ADOP4 1.514 - -
ADOP5 1.089 - -
ADOP6 1.159 - -
DEMAND - - 0.006
SUPPLY - - 0.610
ITCOST - - 0.943

Expected Change for LAMBDA-Y

percep adop
ADOP1 0.450 - -
ADOP2 -0.026 - -
ADOP3 -0.369 - -
ADOP4 -0.286 - -
ADOP5 0.232 - -
ADOP6 -0.238 - -
DEMAND - - 0.014
SUPPLY - - 0.088
ITCOST - - -0.114

Standardized Expected Change for LAMBDA-Y

percep adop
ADOP1 0.251 - -

ADOP2 -0.015 -
ADOP3 -0.206 -
ADOP4 -0.160 -
ADOP5 0.130 -
ADOP6 -0.133

DEMAND - -

SUPPLY - -

ITCOST - -

Completely Standardized

ADOP1
ADOP2
ADOP3
ADOP4
ADOP5
ADOP6 -0.125 - -

DEMAND - - 0.012
SUPPLY - - 0.080
ITCOST - - -0.095

Modification Indices for LAMBDA-X

charac losup
ASSET - - 3.445
SKU - - 0.337
STAFF - - 0.935
YEAR - - 0.289
STORE - - 0.720

LOSUPAVE - - - -

Expected Change for LAMBDA-X

charac losup
ASSET - - 0.202
SKU - - -0.068
STAFF - - -0.064
YEAR - - -0.064
STORE - - 0.106

LOSUPAVE - - - -

99



Standardized Expected Change for LAMBDA-X

charac losup
ASSET - - 0.146
SKU - - -0.049
STAFF - - -0.046
YEAR - - -0.046
STORE - - 0.076

LOSUPAVE - - - -

Completely Standardized Expected Change for LAMBDA-X

charac losup
ASSET - - 0.155
SKU - - -0.040
STAFF - - -0.065
YEAR - - -0.049
STORE - - 0.082

LOSUPAVE - - - -

No Non-Zero Modification Indices for BETA

No Non-Zero Modification Indices for GAMMA

No Non-Zero Modification Indices for PHI

No Non-Zero Modification Indices for PSI

Modification Indices for THETA-EPS

ADOP1 ADOP5
ADOP1 - -
ADOP2 - -
ADOP3 - -
ADOP4 0. - -
ADOP5 0. 0.162 - -
ADOP6 - 0.007 0.230
DEMAND 0. 0.009 - -
SUPPLY 0. el 0.047
ITCOST 0. 0.543 1.102
Modification Indices for TH

DEMAND ITCOST
DEMAND - -
SUPPLY 0.060
ITCOST 0.060 - -
Expected Change for THETA-EPS

ADOP1 ADOP2 ADOP3 ADOP4 ADOP5
ADOP1 - -
ADOP2 - - - -
ADOP3 - - 0.044 - -
ADOP4 -0.022 -0.017 0.035 - -
ADOP5 -0.019 -0.002 - - 0.022 - -
ADOP6 - - - - - - 0.005 -0.027
DEMAND 0.012 -0.007 -0.003 0.003 - -
SUPPLY 0.012 -0.005 -0.017 - - -0.005
ITCOST -0.001 0.015 -0.011 -0.025 0.030
Expected Change for THETA-EPS (continued)

DEMAND SUPPLY ITCOST
DEMAND - -
SUPPLY -0.006 - -

ITCOST 0.005 - - I

100

ADOP6

ADOP6
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Completely Standardized Expected Change for THETA-EPS

ADOP1 ADOP2 ADOP3 ADOP4 ADOPS5 ADOP6
ADOP1 - -

ADOP2 - - - -

ADOP3 - - 0.048 - -

ADOP4 -0.024 -0.017 0.028 - -

ADOPS5 -0.021 -0.002 - - 0.017 - -

ADOP6 - - - - - - 0.004 -0.022 - -
DEMAND 0.022 -0.012 -0.004 0.004 - - - -
SUPPLY 0.023 -0.009 -0.024 - - -0.007 -0.017
ITCOST -0.001 0.025 -0.016 -0.031 0.038 - -

Completely Standardized Expected Change for THETA-EPS (continued)

DEMAND SUPPLY ITCOST
DEMAND - -
SUPPLY -0.014 - -
ITCOST 0.012 - - - -

Modification Indices for THETA-DELTA-EPS

ADOP1 ADOP2 ADOP3 ADOP4 ADOP5 ADOP6
ASSET 4.323 0.479 0.929 3.341 5.567 0.006
SKU 2.768 0.315 0. 1.744 0.866
STAFF 1.257 0.263 0. 0.774 0.217
YEAR 0.140 2.104 0 7.792 0.301
STORE 0.266 0.007 0 0.062 0.044
LOSUPAVE 0.703 0.032 0 0.006 0.646
Modification Indices for THETA-DELTA-EPS (continued)

DEMAND
ASSET 2.381 0.
SKU 0.585 1.
STAFF 1.404 0.
YEAR 0.407 0.
STORE 1.443 0.
LOSUPAVE 0.133 1.
Expected Change for THETA-DE

ADOP5 ADOP6

ASSET 0.0 - ¢ 0.094 -0.003
SKU 0.06 - - -0.074 -0.048
STAFF -0.027 - . 0.031 -0.015
YEAR -0.012 - - -0.135 -0.025
STORE -0.018 - - 0.013 0.010
LOSUPAVE -0.017 .0C - -0.002 0.023
Expected Change for THETA-DELTA-EPS_ (continued)

DEMAND SUPPLY ITCOST
ASSET -0.033 -0.015 0.035
SKU 0.024 -0.029 0.044
STAFF 0.022 0.010 -0.028
YEAR 0.016 -0.003 0.000
STORE -0.033 0.016 -0.012
LOSUPAVE -0.007 0.019 -0.022
Completely Standardized Expected Change for THETA-DELTA-EPS

ADOP1 ADOP2 ADOP3 ADOP4 ADOP5 ADOP6
ASSET 0.074 -0.024 0.035 -0.071 0.088 -0.003
SKU 0.062 0.021 -0.022 -0.009 -0.053 -0.037
STAFF -0.046 -0.021 -0.033 -0.026 0.038 -0.020
YEAR -0.016 0.061 -0.021 0.079 -0.128 -0.025
STORE -0.024 -0.004 0.041 0.046 0.012 0.010

LOSUPAVE -0.029 -0.006 -0.005 0.020 -0.003 0.030



Completely Standardized Expected Change for THETA-DELTA-EPS (continued)

DEMAND SUPPLY
ASSET -0.054 -0.024
SKU 0.029 -0.036
STAFF 0.048 0.022
YEAR 0.027 -0.005
STORE -0.054 0.026
LOSUPAVE -0.015 0.042

Modification Indices for THETA-DELTA

ASSET SKU
ASSET - -
SKU 0.009 - -
STAFF 0.026 0.131
YEAR - - 0.055
STORE 0.221 - -
LOSUPAVE - - 0.163

Expected Change for THETA-DELTA

ASSET SKU
ASSET - -
SKU 0.011 - -
STAFF 0.009 -0.037
YEAR - -
STORE 0.039
LOSUPAVE - -

ASSET SKU
ASSET - -
SKU 0.009 -
STAFF 0.014 -0.
YEAR - - -0:
STORE 0.044 -
LOSUPAVE - -

Maximum Modification Inde

Factor Scores Regressio

ETA

ADOP1
percep 0.010
adop 0.135

ETA (continued)

DEMAND SUPPLY
percep 0.366 0.305
adop 0.076 0.069
ETA (continued)

YEAR STORE
percep 0.016 0.001
adop 0.026 0.011
KSI

ADOP1 ADOP2
charac 0.033 0.005
losup -0.037 -0.008
KSI (continued)

DEMAND SUPPLY
charac 0.128 0.108

losup -0.036 -0.032

ITCOST
0.054
0.052
-0.057
0.000
-0.019
-0.044

STAFF
0
0

STAFF

.043

.163

.020

ADOP3
-0.008
0.076

ITCOST
0.051
-0.036

LOSUPAVE
0.082
0.167

ADOP3
0.014
-0.020

ITCOST
0.007
0.008

YEAR

YEAR

ment ( 1, 1) of LAMBDA-Y

ADOP4
0.028
0.096

ASSET
-0.006
-0.050

ADOP4
0.030
-0.027

ASSET
0.353
-0.394

STORE

STORE

STORE

ADOP5
0.026
0.073

SKU
0.022
0.012

ADOP5
0.024
-0.021

SKU
0.198
0.086

102

LOSUPAVE

LOSUPAVE

LOSUPAVE

ADOP6
0.032
0.106

STAFF
0.024
0.013

ADOP6
0.033
-0.030

STAFF
0.214
0.097



KSI (continued)

YEAR STORE LOSUPAVE
charac -0.002 -0.089 -0.341
losup 0.198 0.087 1.290

TIECR

Standardized Solution

LAMBDA-Y

percep adop
ADOP1 - - 0.577
ADOP2 - - 0.588
ADOP3 - - 0.771
ADOP4 - - 0.864
ADOP5 - - 0.813
ADOP6 - - 0.779
DEMAND 0.559 - -
SUPPLY 0.538 - -
ITCOST 0.477 - -
LAMBDA-X

charac
ASSET 0.702
SKU 0.918
STAFF 0.447
YEAR 0.404
STORE 0.144
LOSUPAVE - -
BETA

percep
percep - -
adop 0.385
GAMMA
percep 0.36
adop 0.00

Correlation Matrix of ETA and

percep charac losup
percep 1.000
adop 0.708
charac 0.369 - 1.000
losup 0.643 0.747 0.012 1.000
PSI

Note: This matrix is diagonal.
percep adop

0.456 0.353

Regression Matrix ETA on KSI (Standardized)

charac losup
percep 0.362 0.639
adop 0.145 0.745
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Completely Standardized Solution

LAMBDA-Y

ADOP1
ADOP2
ADOP3
ADOP4
ADOPS5
ADOP6
DEMAND
SUPPLY
ITCOST

LAMBDA-X

ASSET
SKU
STAFF
YEAR
STORE
LOSUPAVE

BETA
percep
adop
GAMMA

percep
adop

Correlation Matrix of ETA and KSI

percep
adop
charac
losup

PSI

Note:

percep
0.456

THETA-EPS

ADOP1
ADOP2
ADOP3
ADOP4
ADOP5
ADOP6
DEMAND
SUPPLY
ITCOST

percep adop
- - 0.712
- - 0.686
- - 0.726
- - 0.742
- - 0.719
- - 0.733
0.858 - -
0.845 - -
0.692 - -
charac losup
0.741 - -
0.740 - -
0.626 - -
0.431 - -
0.154 - -
- - 1.000

percep

0.385

charac
0.362
0.005

percep
1.000
0.70
0.36
0.643

This matrix is

THETA-EPS (continued)

DEMAND
SUPPLY
ITCOST

adop

0.353

ADOP1 ADOP2 ADOP3
0.493

0.212 0.529

-0.078 - - 0.474
- - - - 0.107
-0.071 0.057 0.069
DEMAND SUPPLY ITCOST
0.263

- - 0.286

- - 0.139 0.521

losup

1.000

ADOP4

ADOP5

104

ADOP6

0.463
-0.067

0.069



THETA-DELTA

ASSET SKU
ASSET 0.451
SKU - - 0.452
STAFF - - - -
YEAR 0.112 - -
STORE - - 0.205
LOSUPAVE 0.228 - -

Regression Matrix ETA on KSI (Standardized)

charac losup
percep 0.362 0.639
adop 0.145 0.745

TI ECR
Total and Indirect Effects

Total Effects of KSl on ETA

charac losup
percep 0.288 0.494
(0.069) (0.051)
4.184 9.646
adop 0.119 0.595
(0.061) (0.064)
1.956 9.311

Indirect Effects of KSI on ETA

charac
percep - -
adop 0.115

(0.042)

2.716

Total Effects of ETA on ETA
percep

percep - -
adop 0.397

Total Effects of ETAon Y (conti

percep
ADOP1 0.397
(0.115)
3.445
ADOP2 0.406 1.020
(0.118) (0.093)
3.423 10.929
ADOP3 0.532 1.338
(0.154) (0.165)
3.452 8.090
ADOP4 0.595 1.497
(0.170) (0.168)
3.493 8.911
ADOP5 0.560 1.409
(0.163) (0.164)
3.445 8.620
ADOP6 0.537 1.351
(0.156) (0.162)
3.442 8.318
DEMAND 1.000 - -
SUPPLY 0.961 _
(0.083)
11.624
ITCOST 0.853 - -
(0.094)

9.085

STAFF YEAR STORE
0.608

- - 0.814

0.157 - - 0.976
- - -0.077 -0.106

Index) is 0.158
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Indirect Effects of ETAon Y

ADOP1

ADOP2

ADOP3

ADOP4

ADOP5

ADOP6

DEMAND
SUPPLY
ITCOST

Total Effects of KSlon Y

ADOP1

ADOP2

ADOP3

ADOP4

ADOP5

ADOP6

DEMAND

SUPPLY

ITCOST

TIECR

percep adop
0.397 - -
(0.115)

3.445

0.406 - -
(0.118)

3.423

0.532 - -
(0.154)

3.452

0.595 - -
(0.170)

3.493

0.560 - -
(0.163)

3.445

0.537 - -
(0.156)

3.442

charac
0.119
(0.061)
1.956
0.121
(0.062)
1.953
0.159
(0.081)
1.958
0.178
(0.091)
1.960
0.168

Standardized Total and Indirect Effects

Standardized Total Effects of KSl on ETA

percep
adop

charac losup
0.362 0.639
0.145 0.745

Standardized Indirect Effects of KSI on ETA

percep
adop

charac losup

0.139 0.246
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Standardized Total Effects of ETA on ETA

percep adop
percep - - - -
adop 0.385 - -

Standardized Total Effects of ETAon Y (continued)

percep adop
ADOP1 0.222 0.577
ADOP2 0.227 0.588
ADOP3 0.297 0.771
ADOP4 0.333 0.864
ADOP5 0.313 0.813
ADOP6 0.300 0.779
DEMAND 0.559 - -
SUPPLY 0.538 - -
ITCOST 0.477 - -

Completely Standardized Total Effects of ETA on Y

percep adop
ADOP1 0.274 0.712
ADOP2 0.264 0.686
ADOP3 0.280 0.726
ADOP4 0.286 0.742
ADOP5 0.277 0.719
ADOP6 0.282 0.733
DEMAND 0.858 - -
SUPPLY 0.845 - -
ITCOST 0.692 - -

Standardized Indirect Effects of ETA on Y

percep adop
ADOP1 0.222 - -

ADOP2 0.227 -
ADOP3 0.297 -
ADOP4 0.333 -
ADOP5 0.313

ADOP6 0.300

DEMAND - -

SUPPLY - -

ITCOST - -

Completely Standardized Ind

percep
ADOP1 0.274

ADOP2 0.264

ADOP3 0.280

ADOP4 0.286 - -
ADOP5 0.277 - -
ADOP6 0.282 - -
DEMAND - - - -
SUPPLY - - - -
ITCOST - - - -

Standardized Total Effects of KSlon Y

charac losup
ADOP1 0.083 0.430
ADOP2 0.085 0.439
ADOP3 0.112 0.575
ADOP4 0.125 0.644
ADOP5 0.118 0.606
ADOP6 0.113 0.581
DEMAND 0.202 0.357
SUPPLY 0.194 0.343
ITCOST 0.173 0.305



Completely Standardized Total Effects of KSlon Y

0.094 Seconds

The Complete Diagram of the Study

charac losup
ADOP1 0.103 0.531
ADOP2 0.099 0.511
ADOP3 0.105 0.541
ADOP4 0.107 0.553
ADOP5 0.104 0.536
ADOP6 0.106 0.546
DEMAND 0.310 0.548
SUPPLY 0.306 0.540
ITCOST 0.250 0.442
Time used:
404w ASSET
1._000
_ggem  SEU . 209
-0
0.837
_a10m| STAFF -
a.57
0.15623
| 0.20%
0.10g. 714w YEAR /
-0_05g 850" _0a@
N
-0.071
000

Chi-Square=84.50,

li
ADOF1

ADOPZ

ADOF3

ADOPA

ADOPS

ADOFG

li
DEMAND
——

SUPPLY

[TCORT

==0.08531, RMSER=0.037
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