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ABSTRACT

Title of Dissertation: "4 Prescriptive Model for Supply Chain Integration: An

evolutionary approach’”

Author: Carlos Eduardo Canfield Rivera
Institution: ITESM CCM
Director: Dr. Juan Gaytan Iniestra

Readers: Dra. Pilar Arroyo and Dr. Enrique Bores

Purpose: The main purpose of this study is to attain a deeper understanding
about the evolutionary process that vertically integrated firms need to undertake towards
supply chain integration. More specifically it attempts to answer two general rescarch
questions: (a) What are the factors that enable/inhibit the establishment of supply chain
integration practices. in a vertically integrated firm and: (b) How can a congruent
prescriptive model be traced to assist VI firms in their evolution towards supply chain

integration.

Design/Methodology/Approach: This study is framed in a research program
characterized by two concurrent action research projects. The core action research
involving the researcher in an organization contributing with management to the
solution of real-life problems and a dissertation action research whose main purpose is

to make a distinctive contribution in the field of supply chain integration.

Findings: Both projects are based on a process maturity approach and consider
the gradual evolution of vertically integrated firms through more integrated and
participative approaches, characterized by relational exchanges. As a result of the
research some guidelines are proposed to help managers in this transition. Supply chain
integration is contingent on external variables that might hinder or foster its evolution.
The collateral results of the core action research project revealed that supply chain

integration was not only a matter of technical and tactical issues. but rather of strong



considerations about hierarchies. resistance to change and status-quo. incentive
misalignment. hidden agendas and lack of a deliberate strategic process among other

problems along the human dimension of integration.

Originality/value: As such. the model contributed to further advancement in the
field. filling a gap by combining present with emergent knowledge in the process of

implementing supply chain integration in a vertically integrated [irm.

Keywords: Action research. Supply chain integraton. Vertical integration.

Contingency approach and Prescriptive model.



SINTESIS (Translation)

Titulo de 1a Tesis: “Un Modelo prescriptivo para la integracion de la Cadena

de Suministro: Una aproximacion evolutiva™

Autor: Carlos Eduardo Canfield Rivera
Institucion: ITESM CCM

Director: Dr. Juan Gaytan Iniestra

Lectores: Dra. Pilar Arroyo y Dr. Enrique Bores.

Objetivo: 5l proposito central del presente documento es aumentar la
comprension acerca del proceso evolutivo en el que incurren las empresas verticalmente
integradas cn su transicion hacia la integracion en cadenas de suministro.
Especilicamente ticne como proposito resolver dos preguntas generales: (a) ;Cuales son
los factores que lavorecen o limitan la implantacion de précticas de integracion de la
cadena en una empresa verticalmente integrada? y: (b) ;Como se puede desarrollar un
modelo congruente. de corte prescriptivo. que oriente la actividad de las empresas

verticalmente organizadas en su evolucién hacia dichas formas de integracion?

Disefio/Mectodologia/Perspectiva: Este estudio se inserta en un programa de
investigacion caracterizado por dos proyectos concurrentes de investigacidn-accion. El
proyecto central que involucra al investigador en una organizacion para contribuir con
la administracion de la misma en la solucion conjunta de un problema real de interés
para la misma y un proyecto de tesis que tiene como proposito fundamental el contribuir

al avance en ¢l conocimiento, en el drea de integracion de la cadena de suministro

Resultados: Ambos proyectos estan basados en una perspectiva de maduracion
y consideran una evolucion gradual de las empresas verticalmente integradas hacia
intercambios mas integrados y participativos con los demas miembros de la cadena.
Como resultado de esta investigacidon, se proponen gufas que permiten orientar las
decisiones de los administradores para alcanzar la transicion deseada. La integracion de
la cadena de suministro. estd en funcién de variables externas que pueden limitar o

favorecer su evolucion. Los resultados colaterales del proyecto central mostraron que

Vi



.y

los aspectos técnicos v tdcticos no eran los tinicos a considerar para la integracion sino
que de forma aun mas decisiva. se deben considerar los aspectos jerdrquicos. de
resistencia al cambio y de status-quo. falta de alineacion entre estrategias e incentivos.
agendas ocultas y sobre todo la carencia de un proceso estratégico deliberado. como

Py

parte de lo problemas orientados en la dimension humana de la integracion.

Originalidad/contribucion: Como tal el modelo contribuye al avance en el
conocimiento en el drca de la integracion de la cadena. intentando reducir las brechas.
tanto teoricas como practicas al combinar el conocimicnto actual con el emergente.
resultado de esie trabajo. para el proceso de implantacion de la integracidn de la cadena

de suministro en el caso de las empresas verticalmente integradas.

Palabras Clave: Investigacidn-accion, Integracion dz la cadena de suministro.

Integracion vertical. Perspectiva de contingencia y modelo prescriptivo.
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PREFACE

This dissertation has four parts. divided into seven chapters. The first part deals
with the nature of the problem as it relates with external pressures towards
disintegration and the nced of precise guidelines that could orient managers of vertically
integrated {irms in their effort towards supply chain integration. The main purpose of

this research is to deepen understanding around SCI as it relates to VI firms.

The second part reviews the literature along the notions of supply chain
management and vertical and supply chain integrations. The claim that firms need to
cxpand their boundaries. transcending adversarial transactions and engage in relational
exchanges is supported. Moreover section three deals with the notion that integration is
a multi-dimensional concept. and for the present study is characterized by three
proposed dimensions. namely: Organizational. information and coordination structure

integration.

The third part supports the use of Action Research as the appropriate method of
rescarch. as well as explains the process for data collection and analysis. And in Section
[ive it analyzes the actual data as collected in both the CAR and DAR projects. and
concludes by establishing a prescriptive model of SCI, based on a process maturity

approach.

The part number four considers the actual implementation of the model in the
case of PA a vertically integrated group that operates in the food retail sector. and

includes the conclusions, limitations and implications for further research.

The primary emphasis of this dissertation lies in further advancements in the
field of SCI nevertheless, the solution of an organizational problem. basically the
adoption of a supply chain perspective in the operation of a VI firm, is concurrent with

the main purpose.
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1. Introduction

For a better understanding of the signiflicant changes that mold the scheme of
competition today. a brief review of the historical background of production and

organizational relationships is deemed appropriate.

The decades of the 1960s and 1970s. saw corporations focused on function
optimization. Firms were organized under vertical hierarchies. Exchanges with vendors
were mainly adversarial. Very few relationships were cstablished. but only with
strategic partners. Manufacturing systems concentrated on materials requirements
planning (MRP). Some firms. due to market failures and uncertainty. decided to
produce its own inputs or control/own its distribution channels. Vertical Integration

(V1) and virtual monopolies seemed to be reasonable strategic decistons at the time.

Notwithstanding as a result of feroctous competition in the decades of the 1980s
and 1990s. the profitability of North-American manufacturers came under severe
pressure, reflecting market-share loss to overseas producers. American companies
shifted their strategic priorities in three ways: [From low-cost production to quality.
flexibility, short lead time and dependable delivery; implemented new technologies and
philosophies of production management (Johnston. 1994: Ilolmberg. 2000) and began
the search for better opportunities to increase competitiveness. (Lonsdale. 1999:
Mclvor. 2000) leading the way to what was called the out-sourcing movement (Rao and

Young. 1994; Mason. Cole et al., 2002).

The analysis between costs and manufacturing conditions in-house compared
with capabilities available from external suppliers reinforcec the idea that many items in
the value chain could be outsourced or subcontracted at lower total costs (Brown,
1997). By the early 1990s, reengineering, total quality management, downsizing, and

outsourcing, among others, became common practices in the market-place.
1.1. The new terms of competition:

Even though such efforts aimed at optimizing the performance of certain

processes, firms soon discovered that the performance advantages obtained from such
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methods quickly eroded as competitors implemented similar approaches. Eventually
organizations realized that single firm operations would not result in appreciable system
improvements. therctore inducing firms to seek a closer coordination and integration
with suppliers and customers that was possible through adversarial relations. in order to

remain competitive (Deffec and Stank 2005).

Today is a fact that organizations confront a dynamic. complex and
unpredictable environment. Changes such as increasing global competition. complexity
and uncertainty. new manufacturing philosophies. mergers and acquisitions. downsizing
and outsourcing trends. deregulation. environmental awareness. innovation and greater
use of information technology and value added activities in the supply chain. have

caused a profound impact over firm behavior and performance.

Under the new terms of competition. the management shift therefore is to
recognize thal competition now does not longer take place arong individual businesses.
but between ¢ntire value chains. The competitive imperative. which by any means is a
matter of choice. becomes: finding the best way to get the right products. at the right
place. at the right time for the right price for consumers. This challenge is beyond the

basis for enterprisc success and definitively becomes the key to survival.

The new terms of global competition have forced corporations. particularly
those historically organized around vertical hierarchies. to reorient their high-level
strategies, from independent operations characterized by adversarial transactions
towards more articulated strategic partnerships. It can be generally alleged that the road
to success now depends on assembling a team of companies that can rise above arm’s
length relationships and work together to deliver greater value for consumers (Taylor.

2003).

1.2. Implementation problems of Supply Chain Management (SCM) and
Supply Chain Integration (SCI) initiatives

During the past few years, supply chain excellence, optimization. and integration
have become the focus and goal of many organizations worldwide. SCM and SCI have
received great attention in the past decades. Both terms appear frequently in both. the
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trade press and brochures for lcading professional programs. vet reality shows that very
lew companies have engaged in SCI. Indeed. few companies have adopted and
disseminated a formal SCM definition. Even fewer have met culously mapped out their
supply chains so that they know who their supplicrs™ suppliers or customers’™ customers
really are. Thus. a legitimate question arises: How do compaunies define and approach

supply chain integration today? (Fawcett and Magnan. 2002)

Implementation of SCM is not without problems. Interestingly enough, on one
hand there are many academic and trade publications. emphasizing the successful
application of SCM initiatives. Yet on the other hand. there are empirical studies
reporting many difficulties in SCM implementation. (Mentzer ct al.. 2000; Fawcett and
Magnan. 2002). The abovc-mentioned situation is amplilied in the absence of
theoretical and empirical developments linking the corresponding strategic management
notion of vertical integration with the applied concept of supply chain integration.
Svenson (2005) argues that given the scarcity of theoretical development on successful
SCM implementation. managers need further academic support at explaining, how can a
vertically integrated firm engage in the process of supply chain integration? And even
more. they lack contextual and practical guidelines that could orient their efforts at

achieving such nccessity.

As it has been shown above. vertically integrated (VI) firms. under strong
competitive and environmental pressures for disintegration and differentiation, have the
urge to evolve towards more participative SC approaches. Yet, there are forces both
external (environmental) and internal (managerial opposition to change), that delay. to
say the least, such evolution. For that matter, practitioners and managers alike have a
strong need for a framework. linking corporate strategy with effective supply chain

management that eventually could guide the integrative efforts of VI firms.

1.3. The purpose of the present research

The main purpose of this study is to attain a deepzr understanding about the
evolutionary process that vertically integrated firms need to undertake towards supply

chain integration. More specifically three particular objectives are proposed:
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I. Understand the main facilitators and inhibitors that affect VI firms in the process

ol supply chain integration.

2. Propose a prescriptive model that could guide managers of VI firms. in their

clforts to achieve strategic supply chain integration.

(OS]

Attempt to validate the congruence of such model and its applicability in the
contextual setting of “Fabrica de Alimentos™ (FA) a subsidiary of a large
vertically integrated firm “Productos Alimenticios” (PA) in the Mexican food

retail industry.

1.4 Rescarch Questions

The main questions addressed in the present research are:

1. What are the factors that enable SCI? What factors inhibit the establishment

of SCI practices in a VI firm? . and how can they be overcome?

2. How can a congruent prescriptive model be traced tc assist VI firms for their

successful evolution towards supply chain integration?

1.5. Unit of analysis and study settings:

In the present study the unit of analysis is a vertically integrated firm,
undertaking a supply chain integration process. The strategic context of the study of the
VI firm is defined by its apparent adherence to a specific value discipline: In this case,
and following Treacy and Wiersema (1993), either operational excellence or customer
intimacy. That is. whether the realized strategy of the firm appears to fall into one of the

value categories mentioned above (Mintzberg. 1978).

The specific contextual setting for the application of a prescriptive model for supply

chain integration is the food retail sector in Mexico. Retail is important because of the



dramatic changes that have transformed its landscape in recent times. The nature of
retail competition itself has changed. with an increase in business range and
concentration. From being a local activity. retailing for some companies has progressed
through the national. international and in certain cases to a global scale. Wal-Mart and
Carrefour, number 1 and 2 as worldwide leaders in their activity, have successfully
adopted SCM initiatives that have contributed towards widening the gap between them

and the rest. and lead the way for long overdue imitations on behalf of competitors.

The interest in the food retail sector resides in the co-existence of world class
retailers. -global leaders in SCM initiatives- with large VI firms, mainly family
business. that struggle trough cvolution towards SCI. Contrasting with the full extent of

SCI. the VI firm lags on SCM initiatives and continuously attzmpts to delay integration.

Interestingly enough. the strategy adopted by this lzter type of companies has
becn to resort to distribution channels. with low degrees of integration. actually similar
to their own. There is no nced to mention that this survival strategy is temporary and

only uselul for deferring business failure.

Large vertically integrated firms are common in the food and beverages industry
in Mexico. For the present research Fabrica de Alimentos a fully-owned subsidiary of a
large VI public group in the Mexican food industry named Productos Alimenticios is
considered a firm with a proper profile to be selected as the unity of analysis for this

study.

Prodictos Alimenticios: "The rertically integrated group

Productos Alimenticios is a large Mexican corporate group, dominant in the
pasta industry and with a stronghold in the flour processing, grain mill products. bakery.
manufacturing processed foods and packaging. It is a public company -with substantial
family ownership- that exhibits a vertical control corpcrate strategy, based on full

ownership of firms comprising their corresponding value chains.
Two important subsidiaries of PA are considered in this research. FA is part of

the biscuit division and operates in the baked snacks industrial segment. And Product

Distributorship PD, that operates the distribution of most of the corporation’s products
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Supply chains under stidy

Two supply chains were selected for this study. Supply chain number 1.
containing Snacks in cardboard exhibitors of 4.47 Kg is dedicated to manufacturing and
distributing various and differentiated baked snacks. individually wrapped. for sale

through PA’s distribution subsidiary PD.

Supply chain Number 2. namely Sweer Cookies in [ Kg cardboard boxes
manufactures the simplest type of baked products which are distributed through two
channels. In the first channel and using PA’s brand name. FA sells the product to PD
and delivers directly in appropriate warehouses. which in turn wholesale to regional
distributorships as in SC #1 above. with the exception of international sales that include

large scale retailers.

The second channel is directed by a world-class retailer. - the focal firm- who in
turn provides the operation guidelines and procedures to be followed by F4. marketing

the baked products under the retailer’s generic brand name for domestic consumption.

FA operates very differently under the two channels that comprise SC #2. In the
first channel all transactions between suppliers and customers are adversarial. But on
the second channel. the world-class retailer emerges as the focal firm and establishes

SCM initiatives leaving F4 to a role of simply another supplier. part of the chain.

It is convenient to emphasize that for the present research. the unit of analysis is
the vertically integrated firm and as such only the supply chains where F4 becomes the
focal firm would be studied, that is Supply Chain number | (Cardboard Exhibitors) and

Supply Chain number two (Sweet Cookies) distributing through PD.

Under the notion of the value discipline (Webster, 1994). the strategic operation
context of both SCs is operational excellence, where firms intend to lead the industry
both in price and convenience (Treacy and Wiersema. 1993). That is, competition takes

place with solid brands and strong corporate reputation as pre-requisites for high levels
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ol efficiency in production and distribution. particularly in chains dominated by a

world-class retailer. as it seems to be the norm in the market-place.

These two SCs were sclected as subjects of the present study because they are
representative of big family businesses. organized through vertical hicrarchies that
today are struggling to remain competitive under the new market conditions. PA until
now has managed to delay integration. yet today it is found at the crossroad for deciding
its next step. There are pending changes and decisions to be made and P4 has decided

to review its whole strategic approach. and closely considered integration.

Both the management and research teams are in the process of reviewing.
designing and implementing an organizational change towards a SC approach and
further through supply chain integration. The project initiates with the development ol a
SC balanced performance measurement system. and concludes with the proper design of
a prescriptive model of SCL. where VI firms find some guidelines about how to engage
in such integration process. It is important to mention that the present research project.
becomes a first-hand opportunity to reflect and orient. from within the firm. such

desired transformation.

1.6. Project description and deliverables

The concurrence of events being, the nature of the problem. the questions
envisioned. the purpose of the present study and above all the imperative of the firm to
engage in organizational change, towards an articulated approach to SCI provide the

ground for selecting Action Research (AR) as the appropriate rescarch method.

AR is initially characterized by four fundamental issues, which are clearly

reflected in the study (Coughlan and Coughlan, 2002; Eden and Huxman, 2002):

1. AR refers to research in action. A scientific approach is used for the resolution. in
this case. of an organizational problem jointly with those wko directly experience it.
2. AR is participative. Here management participates in the solution of the problem.

instead of simply being the object under scrutiny.
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(9]

AR is concurrent with action. Because organizational change takes place at the
same time when there are developments in the body of knowledge

4. AR is a sequential approach to problem solving. Members of the rescarch and
management teams jointly participate the solution of the problem and in the
research process itself, through various cycles of sequential steps of planning,

action and ecvaluation

On one hand. the current market conditions and on the other. the stated
objectives above. imply the engagement of the firm under study. in a reflection process
around its present VI strategy and the necessary steps —action- required to include SCM
initiatives in its operation and attempt to evolve through further stages of integration. in
order to remain competitive. This demands the interaction of the management and
research teams in a collaborative process of change in the organization. under different
roles. Practitioners under their organizational roles. plan. design and exccute the
intended change. whercas rescarchers act as lacilitators of the action and retlection
within an organization attempting to understand both the process and the impact of such
change. with a view to replication at another setting and with an ultimate perspective of
contributing to theoretical advancement in the leld (Coughlan and Coughlan. 2002,
p.227).

Therefore action research is selected as the proper methodology to respond to
the research questions. The present study is framed in a research program characterized
by two concurrent action rescarch projects in SCL The [irst is the Core Action
Research Project (CARP). involving the researcher in an organization, with the specific
purpose of contributing with management to the solution of a real-life problem, namely
the joint design of a Supply Chain Performance Measurement System (PMS) for PA

based on balanced measures.

And second. the Dissertation Action Research Project, (DARP) (Zuber-Skerrit
and Perry, 2002) where the candidate would concentrate on the thesis-writing, and its
main purpose would be to make a distinctive contribution to knowledge. in the context

of the strategic evolution of vertically integrated firms through SCI.

The relationship between CARP and DARP is graphically shown in Figure 1.6-

I bellow. Bearing the latter in mind. the project would be developed in at least two



reinforcing cycles of four sequential phases: Plan. act. observe and reflect in both AR
projects.
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Figure 1.6-1: The relationship between CARP and DARP. Adapted from (Zuber-Skerrit and Perry,
2002)

The deliverables. in the case of the CAR project are: A $SC based performance
measurcment system operating in the case of F4 and in the DAR Project. a proposed
prescriptive model for SCI applicable to VI firms with some guidelines about its
implementation and the co-validation of main elements in the [irst stages of SCI in the

case ol the firm under study.
1.7. Relevance and significance of rescarch

The study of the integration of VI firms is important for several reasons: First
the study has theoretical implications in the field of irtegration and SCM
implementation in the sense that there is a gap in research. attempting to explain the

evolution of a VI firm into more articulated forms of integration.
Second. the proposed model would provide new descriptive and prescriptive

tools for practitioners and managers alike, for attempting SCIL. considered to be a pre-

requisite for successtully implementing SCM initiatives.
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Third. by analyzing the adoption of integration by VI firms in emergent markets.
the study would provide richer contextual information about the development of SCM

activities.

Fourth. the contextual setting is relevant. Retail landscape has dramatically
changed in the last few years. and is now characterized by high concentration. extcnsive
use of information technologies and successful SCM initiatives. Nevertheless. and not
only in emergent markets but everywhere. highly integrated firms. articulated small and
medium enterprises (SME) and large VI firms (quite a few family-owned) concur in the
retail market-place. Competition favors the coordination of the former and vertically

integrated {irms would only strive for survival in the medium range.

And last. the study would vield readily contextual and aprlicable knowledge in

SCI in the case of the Mexican food retail industry. with focus on suppliers.
1.8. Dissertation Outline

As a result of the DAR project, this study would be structured along the
following lines. The first chapter is a general introduction for this project. The chapter
begins with an introduction to the problem under study from a historical perspective
where the change in business dynamics gives place to competition through supply
chains instead of firms. Vertically integrated firms have the urge to evolve. from arms-
length transactions to more collaborative relationships and partnerships. It recognizes
that managers and practitioners lack a framework linking SCI with strategic decisions

and overall performance, laying the groundwork for this research.

Moreover, the chapter defines the problem under study. the associated objectives
and research questions, the unit of analysis and the settings of the present study. It
further explains the research program in supply chain integration. which is made of two
concurrent projects: The core action research and the dissertation action research.

Expressly states the relevance and significance of this study.

Chapter two. references the theoretical framework for supply chain integration.

It deals with definitions of supply chain, supply chain orientation and supply chain
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management. It is argued that such concepts are widely used —and misused- in the
literature. leading to a certain level of conlusion. This chapter provides working

delinitions in use for this study.

The strategic perspective of SCM is also addressed in this second chapter. The
relationship between SCM and competitive advantage is observed through the lens of
stratcgic decisions in the {irm. Strategy is defined as a pattern in a stream of decisions.

over-riding the conllict between intended and realized strategy.

Further the notion of vertical integration is introduced. This concept is analyzed
under two main schools of thought. transaction costs economics {TCE) and the resource
bascd view of the firm (RBV). These perspectives are complemented through the core
competences argument and moreover vertical integration is defined as a multi-faceted

construct made of four related dimensions: breadth. stages. degree and forms.

Supply chain integration follows from the notion that its theoretical foundation
was initially based on the cconomic and financial theories of vertical integration,
therefore considering SCI as an application and extensicn of VI theory. A
complementary perspective for SCI stems from the works of Porter (1985) on its value
chain approach and the concept of transvection devised by Alderson (1957). It is argued
through the chapter. that SCI follows an evolving path. Based on the literature. a

positive relationship between SCI and performance is established.

Chapter three recognizes that SCI is itself a multi-faceted construct, and
describes how for the present study, this complex notion is identified and summarized
to establish three articulated dimensions: Organizational: information and coordination
structure. Hence, such dimensions comprise several stages. which are articulated and

interact to enhance the intensity of SCI.

The VI firm’s management must recognize two issues: i) That the engagement
in a SCI process implies advancement along the three articulated dimensions -which are
clarified as part of this chapter- and ii) the need of a specific [ramework that could assist

them in the identification of the concurrent steps to achieve such advancement.



Chapter four details the design of the study. describing and making sense of the
mcthods used for this research. Basically action research (AR) which is suitable for
analyzing and implementing organizational changes trough supply chain studics. The
nature of the rescarch. the paradigm selection. the data collection and analysis methods

are discussed in this chapter.

Chapter live explicitly deals with the data analysis process. It cxplains the interaction of
the literature review. the rescarch team’s experience as SC consultants, the data
gathered and the reflection process generated as part of AR and concludes with a

prescriptive model for evolving through SCI for VI firms.

The resulting model is based on an evolutionary approach and presents two
runways. On one hand SCI implies the transition from adversarial transactions 1o
relational exchanges and on the other the throughput from vertical disintegration to
supply chain integration. Integration intensity is modeled after a contingency approach.
where the contingent variables are: The focal company’s bargaining power. the

industry, business environment and the product type.

The model recognizes that the firm must diagnose the operation of its present VI
strategy and reflect about the necessity to adopt a supply chain orientation in order to
begin with the implementation of any SCM initiative. as a mean to overcome

organizational change resistance.

Chapter six explains the operation of the prescriptive model through its
application at Fdabrica de Alimentos a subsidiary of Productos Alimenticios. a large VI
publicly held group in Mexico. The firm is studied in its strategic context and the model

is validated on its congruence.

The guidelines for supply chain integration in Fabrica de Alimentos are set forth
as part of this research program and the chapter further discusses its generalization

potential in other VI firm related settings.

In Chapter seven, the main conclusions, delimitations, and the implications for

further research of the present study are set forth, followed by the appendices A and B
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comprising information about the field-work at F4 and a detail of communications

among the working committee.



2. Theotetical Framework for SCI
Supply Chain and Supply Chain Management are not only umbrella terms for
different understandings of such concepts, but also allow the application of different
research methodologies (Seuring et al.. 2005). The background of these two paramount
concepts -not only in management and logistics but in many other disciplines- can be

traced back to historical and theoretical developments in the ficld.

2.1. The notion of Supply Chain

The concept of Supply Chain (SC) developed from the historical evolution of
manufacturing into more specialized and complex operations. ““In the earliest versions
of the supply chain concept, firms sought to achieve vertical mtegration. that is, a firm
would establish control over the chain and obtain the desired efficiency and
responsiveness by ovwning each element of the chain” (Lal.onde and Masters. 1994,

p.39).

The dependence on suppliers, at first and consumers later, developed into a
chain of diverse links between organizations, brought together to fulfill the customers’

final demand.

Forrester (1958. p.37) introduced the theoretical notion of SC. He recognized
that successful industrial companies needed to understand the integrative nature of
organizational relationships arising from the interaction between flows of information,

materials, money, labor and capital equipment.

Researchers and managers alike demand a clear understanding of the notions of
supply chain and supply chain management. Various definitions emphasize some

characteristics of the supply chain, yet there is a need for an integrated working concept.

For example. Handfield and Nichols (2002) focusing on functionality along the
chain, define SC as including all activities associated with the flow and transformation

of goods from the raw materials stage, through to the end user. as well as the associated



information flows. I-urther Oliver and Webber (1992). state that a supply chain should

be viewed as a single entity that is “guided by strategic decision-making.™

The APICS Dictionary describes the supply chain as: /) the processes from the
initial vaw materials 1o the ultimate consumption of the finished product linking
across supplier user companies, and 2) the functions within and outside a company
that enable the value chain 1o make products and provide services to the customer
(Cox and Blackstone. 2001).(Cox. Blackstone et al., 1995; Lummus and Vokurka.
1999)L.ummus and Vokurka (1999) define SC as the network of entities through
which material flows. Among such entities suppliers. carriers, manufacturing sites.
distribution centers. retailers. and customers are included. Furthermore. Quinn (1997)
defines the supply chain as all activities associated with moving goods from the raw-
materials stage through to the end user. including sourcing and procurement.
production scheduling. order processing. inventory management. transportation.
warchousing. customer service and moreover it also embodies the information

systems necessary to monitor all of those activities.

As the literature reveals, there is a consistent lack of clarity in the definition of
such concepts as a consequence of its indiscriminate use in var ous disciplines yet, there

have been many attempts to conciliate on such differences (Harland. 1996).

Supply Chain: <1 definition for the present sindy
For the present study. following Mentzer et al. (2001. p.4) supply chain is
defined “...as a set of three or more entities (organizations or individuals) directly involved in
the upstream and downstream flow of products, services, finances, and information, [or all of
them], from a source to a cusiomer”. The authors further distinguish three degrees of
complexity: A direct supply chain -comprised by the focal firm and the firm’s suppliers
and customers: An cxiended chain-including supplier’s suppliers and customer’s

customers-; And the ultimate chain including all participants in the value chain.

The above-cited definition implies that customers and suppliers should work
together, yet in their own best interest, to trade and interact -based on their functions
and capabilities- first among themselves and eventually, in the creation of goods or

services requested by final demand.



Today. definitely supply chains exist. and firms are part of one or many of them.
Morcover their inclusion is not a decision to be made on their own. The participation of
a company in a particular supply chain is defined by either. supplicrs and middle and
high-end manufacturers -e.g. Original Equipment Manufacturers (OEM) and final

goods producers- or both. or by customers that buy such products or services.

2.2, Supply Chain Management
The term Supply Chain Management has received great attention in both
literature and practice. Research in the field of SCM has evolved from its core concerns
around logistics/ operations processes through the incorporation of theoretical concepts
and research in strategic management, industrial organ zation. institutional and
production economics -transaction costs-. inter-organizational relationships. knowledge

management and systems theory (Giannakis and Croom. 2004. p.29).

In the early literature, Jones and Riley (1985) defined SCM as the planning and
control of total materials flow from suppliers through customers. Later literature
rcferred to the management, not only of materials flow. but of both materials and
information flows. Houlihan (1985) argues that the explicit purpose of SCM is to meet
customer service objectives. while at the same time. minimizing inventory, reducing
waste and related costs. Underlying this goal has been the need to boost competitiveness

and profitability in increasingly tougher global markets.

A review of the supply chain management literature during the late 1980s and
the early 1990s reveals the interchangeable use of neologisms: logistics management,
network sourcing, supplier-base reduction, and inter-organizational integration. In the
late 1990s. to some extent, supply chain management supplanted the term “logistics™
(Rogers and Leuschner, 2004). SCM is considered to be a multi-faceted concept and the
tasks around its implementation are quite complex. It has been used by various
disciplines to represent different meanings. The broad scope of SCM enhances the
difficulty of finding a suitable definition. It generates confusion therefore limiting
possibilities in research, and forming barriers for its successful implementation by

managers.



The origin of the term “supply chain management” is thought to reside in the
work of consultants during the early 1980s. Oliver and Webber (1992) discussed the
potential benefits of integrating the internal business [unctions of purchasing.
manufacturing, sales and distribution along the organization. yet the concept was
extended beyond the firm’s boundaries to include "upstream™ production chains and
"downstream” distribution channels. Yu et al. (2001) consider that SCM emphasizes the
overall and long-time benefit of all parties on the chain “hrough cooperation and

information sharing

Harland (1996) describes a four-stage supply chain typology delimiting the main
uses for the concept of SCM and classifies such approaches and definition attempts

accordingly:

1. The internal supply chain which integrates business functions involved in the flow of

materials and information.(Stevens. 1989; Oliver and Webber, 1992: Foulihan. 1985).

o

The management of a dyad with immediate suppliers. (Christopher. 1992: Womack and
Jones. 1994).
The management of a chain of businesses including second t'er suppliers and customers

(Hayes and Wheelwright, 1984; Macbeth and Ferguson. 1984).

[U5]

4. The management of a network of interconnected businesses involved in the ultimate provision

of product and service packages required by end customers (Hakansson and Snehota, 1995)

Lambert and Cooper (2000) developed a conceptual framework. as graphically
presented in Figure 2.2-1 emphasizing the interrelated nature of SCM. It consists of
three closely interrelated elements: the supply chain network structure, the supply chain
business processes, and the supply chain management components. The supply chain
network structure consists of the member firms and the links between these firms.
Business processes are the activities that produce a specific output of value to the
customer. The management components are the managerial variables by which the

business processes are integrated and managed across the supply chain.

The first clement in Lambert’s framework represents a key decision issue in
SCM and answers the question with whom should the firm integrate? : The second
element answers the question about what business processes must be integrated? ; And

third. what level of integration is desired across the SC?



SCM Framework

3) What level of integration and
management should be applied
for each process link
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Processes

2) What processes should
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3) SCM
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1) SC Netwcrk
structure
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Lambert&Cooper 2000

Figure 2.2-1 SCM (ramework in (Lambert and Cooper, 2000, p.70)

In an effort to incorporate unity in the discussion of SCM. Mentzer et al. (2001)
arguc that the numerous definitions of SCM can be classilied into three categories.
namely: a management philosophy (Ellram and Cooper. 1990; Shapiro. 2004) . the
implementation of a management philosophy (Russell. 2001; Handfield and Nichols

1999a) , and a set of management processes (Sengupta and Turnbull. 1996).

Tan (2001) traces the evolution of SCM around two different paths: Purchasing
and supply activities; and the transportation and logistics functions with focus on

integration, visibility, cycle time reduction and streamlined channels.

Giannakis and Croom (2004. p.28) proposed the emergence of SCM as a new
discipline, supported by various research avenues, and that it can be characterized
following  [the 3-S] three dimensions of interest to supply chain scholars and

practitioners: The synthesis of the business and resources network; the characteristics of



synergy benveen different actors in the nenvork: and the syachronization of all
operational decisions related to the control of the production and delivery of goods and

services.

S COMMON GOALS
Synthesis: *'Naste Elimination
Business Synergy:
and Of Actors in *Increased efficiency
Resources networks
network
s
Synchronization
of operational
decisions
In the
network

Figure 2.2-2: The 3-S Framework for SCM, adapted from Giannakis and Croom (2004).

Notwithstanding the above-mentioned diverse perspectives, Tan et al. (2002)
assert that knowledge about SCM has matured and eventually merged into a unified

body of literature with a common goal of waste elimination and increased efficiency.

Supply Chain Managenrent: -1 definition for the present stidy
Mentzer et al. (2001) differentiate Supply Chain Orientation (SCO) from Supply
Chain management. On one hand. SCO is a construct closer to the first category-
management philosophy- and a pre-requisite for SCM. Therefore, SCO is defined as the
recognition by an organization of the systemic, strategic implications of the tactical
activities involved in managing the various flows in a supply chain. On the other hand,
SCM is more closely related with the overt management actions directed towards

implementing such management philosophy.

From that standpoint in this study, and following Mentzer et al. (2001, p.18)
SCM will be defined as ...the systemic, strategic coordination of the traditional business
Junctions within a particular company and across businesses within ihe supply chain, for the

purposes of improving the long-term performance of the individual companies and the supply
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chain as a whole, in a consistent manner with definitions also found on CSCMP (2005)

and Wisner (2003).
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Figure 2.2-3 Diagram of SCM, based on Mentzer et al. (2001)

2.3. The Strategic Nature of SCM:
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“The challenges associated with getting a product or service to the right

place at the right time intensified as competition in the 1990s did. In

today's manufacturing environment, one of the key challenges is to be both

efficient and contribute to high effectiveness”™

2005). p.379).

Perspectives on Competitive Adrantage

(Zailani and Rajagopal.

Early literature on competition serves antecedes the development of the concept

of Sustained Competitive Advantage (SCA). Alderson (1937) hinted at a basic tenet of

SCA. that a fundamental aspect of competitive adaptation is the specialization of

suppliers to meet variations in buyer’'s demand. This author was one of the first to

recognize that firms should strive for unique characteristics in order to distinguish

themselves from competitors in the eyes of the consumer.

[ listorical Perspective
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The idea of SCA surfaced when Day (1984) suggested types of strategies that
may help 1o "sustain the competitive advantage”. Barney (1991) argued that a {irm is
said 1o have a sustained competitive advantage when it is implementing a value creating
strategy not simultaneously being implemented by any current or potential competitors

and when these other firms are unable to duplicate the benetits of this strategy.

A more formal definition of SCA can be found in Hoffman (2000. p.102): —dn
SCA is the prolonged benefit of implementing some unigue value-creating strategy not
simultaneously Leing implemented by any current or potential competitors along with the

inability 1o duplicate the benefits of this strategy.”

SCA refevance in theory and practice

The concepts of competitiveness and compeltitive performance have assumed
increasing importance as a result of seminal contributions by Porter (1985) and Peters
and Waterman (1982). The actual term "SCA" emerged in 1985, when Porter discussed
the basic types of competitive strategies firms can possess (low-cost or differentiation)

to achieve SCA.

Attainment of competitive positions in markets depends on a variety of factors,
among them: increased productivity. market share. economics of scale. knowledge.
unique and value added products leveraged by distinct competences. to mention some.
Each and every factor to be considered has been studied as a source of SCA. which is a
central topic in the field of strategy and relates to the long term sustainable privileges.

that result in supra-normal profits and rents over the competition.

There are two initially dominant perspectives in the ficld of strategy. accounting

for the explanation of differences in performance across firms.

The first, the industry structure view -mostly associated with the work of
Michael Porter- using the industry as its unit of analysis. argues that rents are primarily
a function of a firm’s membership in an industry with favorable structural
characteristics. (That is. barriers to entry and relative bargaining power of the firms.

among others).
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The second one. the resource-based view of the firm (RBV) and its less formal
and more management-oriented derivative. the concept ol core competencies. (or
Competence-Based View CB) have become the leading research paradigms in the field

of strategic management.

RBV syntheticaily considers the firm. its unit of analysis. as a collection of
resources. For that matter those firms that are able to accumulate resources and
capabilities that are rare. valuable, non-substitutable and difficult to imitate will achieve
a competitive advantage over firms and will earn extraordinary rents (Wernerfelt. 1984:
Rumelt 1991). From the marketing perspective a similar argument can be found in

(Day. 1984: Day and Wensley. 1988).

Meanwhile (CB). extends the above-mentioned argument Lo incorporate the idea
that in order to become successful. the firm has to be in a position to make use of the
available resources more effectively and efficiently than its competitors (Tecce. Pisano

ctal.. 1997).

A key difterence between RBV and CB is the chain of causality (Freiling. 2004).
RBV concludes that superior resources will cause performance differences among
companies. CB prefers a more subtle reasoning where homogeneous assets and
heterogenecous resources are the starting point of the chain. However. the resource
endowment is not cnough in order to explain performance differences. The firm itself
has to be in a position to make use of these resources in a goal- and market-oriented

way. This is only possible in case of available action-related competences.

Critical resources extend beyond the firm’s boundaries. Dyer (1996) found that
productivity gains in the value chain were possible when trading partners are willing to

make relation-specific investments and combine resources in unique ways.

More in line with recent developments in business dynamics. both in theory and
practice. a third perspective the relational view argues that idiosyncratic inter-firm
linkages are a source of “relational rents™ and SCA (Dyer and Singh, 1998). The

relational view focuses on a dyad/network as a unit of analysis and considers four
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categories to develop relational rents. which are only crcated through idiosyncratic

contribution of the specific alliance partners.

1. Investments in relation-specific assets (Williamson. 1981: Perry. 1989: Dyer, 1996).

[ R

Knowledge sharing routines (Dyer and Nobeoka. 2000)

(S}

Complementary resources/capabilities (Harrigan. 1985)
4. Effective governance leading to lower transaction costs than competitors (Williamson,

1985)

Morcover. under the latter perspective. recent alternarive explanations regarding
the source and attainment of SCA have emerged. Hax and Wilde (2001) argue that
previous strategic models have focused on rivalry and do not account for the more
complex economic forces and business relationships in today’s networked

environments.

Based on their consulting work. the authors propose a Delta model based on
bonding, where companies forge new relationships with customers, suppliers.
competitors, substitutes. and complementors. The authors describe competition based
upon product. customer, and system economics. the thrce distinct and sequential

strategic options of the Delta model's Triangle. (Figure 2.3-1)

In another line of argumentation, Poirier (1999) suggests that rents derived from
CA are temporary, therefore the validity of a particular initiative is determined by the
clock-speed of the industry. which reflects the rate of change in products, processes.

technologies, and organizational structures in that industry (Fine. 1999).
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Figure 2.3-1 The Delta Model, adapted from Hax and Wilde (2001, p.10)

SCM and sirategy
The relationship between these two fields reside. on one hand. on the
advancement of theoretical research in the field of SC. and multiple successful
applications in practice that suggest that SCM efforts geared toward generating value
and customer satisfaction, can and must be levered into significant competitive

advantages for firms Gulati. 1998; Poirier. 1999).

And on the other hand. where SCM research has incorporated theories and
methodologies from other disciplines such as marketing and operations (Stock. 1997).
As SCM has been considered fundamental in achieving such competitive advantages.
more strategy researchers have turned over the study of more specific advantage-
generating activities, in their search of sources of SCA (Wisnar, 2003: Bowersox. et al.,
2000). The bottom line is that competitive advantage is embedded in the concept of

relative performance (Giménez and Ventura, 2003).

From the above considerations and as a two way street, it can be asserted that

strategy theory is relevant -as an academic perspective- in the study and or research of

SCM (Cheng and Grimm, 2006).



Lnsiohts on the stratesic natnre of SCM

Richardson (1972) from the economic theory perspective stressed the
importance of relationships between firms. by arguing that planned coordination does
not stop at the firm’s boundaries. Complementary and dissimilar activities must be
coordinated through relationships which in turn become mechanisms alternative to
hierarchy (directed coordination) and market (spontaneous coordination). A systemic
perspective sets forth that SCM must optimize globally across al the chain. leaving

behind local optimization of business units (Heikkila . 2000).

The strategic integration of business units involves the coordination of separate
clements of each SBU so that efficiency or market prominence can be achieved. In
today’s changing environment. many firms strive to respond with different counter-
acling initiatives. integration is one of them. yet they fail (o accomplish the desired
levels of competitive advantages. Fuchs et al. (2000) argue that for such initiatives to
become successful they need to integrate into a cohesive strategy. That is the
organization's direction. product market focus. and execution capabilities must fit

together.

The notion of strategic fit

Philosophy

Corporate
Slrategy

Operation:|
Strategy

congruency
Supply Chail
Orientalion
SCO
Intent

Figure 2.3-2: The notion of Strategic Fit

It has been argued that effective integration of suppliers into product

value/supply chains will be a key factor for some manufacturers in achieving the
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improvements nccessary to remain competitive (Ragatz. andfield et al.. 1997). The
strategic importance ol integrating suppliers. manufacturers and customers has been
analyzed by diverse researchers (Bowersox et al.. 1989: Canmmish and Keough. 1991:

Barrat and Oliveira. 2001: Clinton and Closs. 1997 and Shapiro, 2001).

The Supply-Chain Operations Reference (SCOR) model provides a framework
[or characterizing supply-chain management practices and processes that result in best-
in-class performance (Lockamy and McCormack. 2004a). Morcover the SCOR model
cmphasizes the strategic importance of integration assuming that all business must
include sourcing. making and delivering process strategically linking suppliers and

customers to manufacturers.

Strategy is a prerequisite for implementing a SCM initiative in any firm and it is
crucial. since it gives direction to any program (Varma. Wadhwa et al.. 2006). At the
same time. SCM is strongly embedded in corporate strategy. Mentzer et al. (2001)
(Mentzer. DeWitt et al.. 200!)propose that the only way that competitive advantages
could be attained. is when all SCM efforts are coordinated -strategic orientation-
throughout the entire supply chain -systemic perspective-. All supply chain’s
relationships and processes, at the tactical and operative levels, must be continuously
integrated and aligned with corporate strategy in order for value to be created for the
customer and partially appropriated by the firm (Morash and Clinton. 1998). Further.
Tan (2001) argues that a customer-focus corporate vision driving change -throughout a

firm’s internal and external linkages- is an important facilitator for SCM evolution.

Even though. there is a diversity in SCM perspectives, it is clear by now, that the
unifying concept around the successful implementation of strategic SCM is alignment

(Chen and Paulraj. 2004).

2.4. The antecedent for Supply Chain Integration: Vertical Integration

The determination of a firm's boundaries poses important theoretical and
practical inquiries. Extant literature -from different perspectives- has addressed the
problem. The basis for integration can be found in Lawrence and Lorsch (1967) and in

Thompson (1967).
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The cconomics” view  studies the boundaries of the firm beginning with the
question raised by Coase (1937). of why we observe intense cconomic activity inside a
firm if markets are the most powerful and efficient mechanisms for resource allocation.
Some possible explanations came from the transaction costs approach (TCE) that
asscrted that if transacting in a world of incomplete information was costly then firms

might be better ofl by coordinating production in-house.

The limit of the firm was considered a decision variab.e under evaluation by the
company. Williamson (1973) follows on from Coase in treating vertical integration as
being the result of market failure. The question is when a firm decides to integrate and

when instead. rely on the market? (Williamson. 1981)

The boundaries problem describes how the information and coordination
advantages associated with integration may provide scale and scope benefits (Chandler.
1962). reduce transaction costs (Williamson. 1973: Coase. 1937). align incentives
(Grossman and Hart. 1986), exploit powerful relationships (Pfeffer and Salancik. 1978).
and allow an organization to reduce its dependence on buyers and suppliers (Pfeffer and

Salancik, 1978; Leiblein and Miller, 2003).

Muain Theoretical perspectives abont Integration

Integration: A view from Transaction Cost conomicy (I'CIL2).

The issue of vertical firm boundaries continues to attract a great deal of interest
from cconomics and management research (Mota and de Castro, 2004). The dominant
perspective of TCE literature emphasizes transaction-specific assets and opportunism in
order to explain discrete “make-or-buy’ decisions (Williamson. 1985). TCE poscs that
such make-buy decisions are also influenced by characteristics associated with the
efficiency of the chosen form of organization, where efficiency is assumed to be
inversely related to the magnitude of the costs of organizing the economic system or.
more specifically. the costs of adversarial transactions (Klein et al., 1978) and contracts
and the associated costs with monitoring and enforcing such contractual relationships

(Klein and Murphy. 1997).
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Williamson argued that the optimal form of organization is primarily a function
of the characteristics underlying a given exchange. Under the assumption that economic
actors make decisions under bounded rationality (Simon. 1976) and are potentially
opportunistic, TCE explains how unfavorable exchange conditicns can increase the cost

of writing enforceable contracts and create ex post mal-adaptation and hold-up

problems (Williamson. 1985).

Moreover. TCE asserts that in these unfavorable situations. a hicrarchical
organization will be beneficial because it aligns the interests of exchange parties.
provides for the reconciliation of differences via fiat. and permits a more effective.
sequentially adaptive decision-making process (Williamson. 1973) This logic has been
used to argue that integration will be a more efficient form of organization than market
contracting in transactions that involve either highly specific assets or high levels of

uncertainty (Klein et al.. 1978; Williamson. 1973: Levy. 1985).

The Resonrce Based 1 iew of the L'irm (RB17) and Lutegration.

Synthetically RBV consider the firm as a collection of resources. therefore those

firms with superior resources will earn extraordinary rents (Wernerfelt. 1984) and

(Rumelt, 1991).

The VI decision is based on two important conditions under the RBV
perspective: The first is that firms are largely heterogeneous in “erms of their resources
and capabilities (Wernerfelt, 1984), the second is that some of these resources and
capabilities are limited in supply or costly to imitate (Barney. 1991: Dierickx and Cool.
1989). Therefore RBV argues that firms' governance choices are directed by their

attempts to leverage and protect unique capabilities (Barney. 1999).

While TCE focuses on the relationship between characteristics of isolated
transactions and the likelihood of ex-post opportunistic behavio-. the RBV emphasizes
how the opportunity to create competitive advantage by exploiting unique firm-level

attributes affects the value of the incentives. administrative controls. and adaptation

mechanisms offered by competing forms of organization.

As an alternative between markets and hierarchies and beyond the
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recommendations ol the above mentioned theoretical perspectives. Powell (1987)
argues that external pressures toward efficiency and flexibility are pushing more and
more firms to experiment with hybrid arrangements. These arrengements use resources
and governance structures or both, from more than one existing organization -Alliances.
mergers. license agreements and networks among others- (Borys. 1989). Hybrids are
relevant for managers since they become an alternative for expanding the capabilities of

organizations.

From an integrative perspective. the supply network combine the best of both
arrangements -markets and hierarchies- (Powell. 1990). This hybrid structure. based in
collaboration. allows an efficient exchange of information and provides the means for a

reliable flow of goods.

The strategic chodce: 1 ertical Inteoration (171)
The econemics perspective considered vertical integration or vertical control as
an attempt to earn monopoly charges by gaining control of input markets or distribution

channels (Klein, 2004).

Definition attermpts for 171

Vertical integration is broadly defined as a high degree of internal transfers of
goods (D Aveni and Ravenscraft, 1994). In earlier research Adelman (1955) stated that
vertical integration exists whenever a company transmits from one of its departments to

another a good or service which could, without major adaptation. be sold in the market.

The vertical scope of an industry is schematically shown on Figure 2.3-1, and
V1 is the division of these stages between a company and its suppliers and customers
(Porter, 1985). I an industry consists of the above four stages, then companies
operating in this industry have the choice as to which stages tc incorporate internally

and which stages to purchase from outside suppliers (Nugent and Hamblin. 1996).

48



Distribution

T

Final assembly

5

Component manufacture

Raw material processing

Figure 2.4-1 Vertical scope of an industry in Nugent and Hamblin (1996)

Harrigan (1985. p.37) defines VI as “...imvolving a variety of decisions concerning
whether corporations, trough their business units, should provide certain goods or services in-

house or purchase them from outsiders instead™

More recently Cox and Blackstone (2001) defined VI as the degree to which a
firm chooses to produce in multiple value-adding stages from raw material to the
ultimate consumer. Important to mention that such definition emphasizes the choices
and trade-offs resulting from managing all said activities. Forward integration implies
control over the activities of customers, while backward integration involves certain

degree of control over suppliers.

e VA strateorc decrsion

Various theoretical rationale support vertical integration. including the
economies of pro-rating management and overhead costs across a greater range of
production/distribution processes and the efficiencies of communication among serially-

related activities (Stonebraker and Liao. 2004. p.1037).

Baumol (1997. p. 27) discusses that aside from the issue of economies of scope,
the analysis of the grounds for vertical integration are formally identical with the theory
of market failure, suggesting “...that analysis of the optimal degree of vertical
integration in a particular firm or industry can profitably be studied with the aid of
three bodies of literature: welfare economics, transactions-cost theory and the theory of

multi-product firms and industries™. Furthermore he argues that there is no such thing as
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a completely integrated or a completely un-integrated (irm. Thus the issue is not a
choice between these two polar alternatives. Rather. it is a matter of selecting the

optimal degree of vertical integration.

L as a mudtifaceted concept

Based on the notion that: a) vertical control does not require full ownership. b)
all output produced does not need to be transferred internally. ¢) the firm does not need
to perform a varicty of integrated activities at any particular processing stage and d) and
that firms may engage in some stages of production ranging {from materials to the
ultimate consumer. Harrigan (1985. pp.400-402) considers that VI is a multi-dimension

strategy compelling four dimensions:

1. Stages of integration refers (o The number of steps in the chain of processing which a firm

engages in-from ultra-raw materials to the final consumer.

2. Breadth of integration defined as the number of activities that firms perform in-house at any
particular level of the vertical chain.
3. Degree of integration is conceptualized as the percentage of total production outputs

exchanged with sister units.
4. Form of integration means ownership of integrated units or quasi-integrated arrangements

to control a business unit, such as shared ownership with other firms.

Ve

DEGREE

VERTICAL
STAGES . #—— BREADTH

FORMS

Figure 2.4-2: Dimensions of vertical integration. Adapted from Harrigan (1985)
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A contingency approach towards 11

Moreover Harrigan (1985) suggests a contingency approach to VI where the
variables to be considered are: a) The phase of industry developments. b) industry
volatility. ¢) asymmetries in bargaining positions of participants: and d) a firm’s

strategy objectives.

|ndustry
/\\

Vola’\
Bargaining

Positionof VI -
AN

participants

Figure 2.4-3: A contingency approach to V1. Harrigan (1985)

In a further elaboration Harrigan (1985) poses that corporate strategy objectives
and the industry phase have a strong influence over the number of stages involved.
whereas  volatility of competition (Bernhardt. 1977) and the bargaining power
(dominance). influence the degree of internal transfers. The form is affected by the
phase of the industry and dominance and the breadth of integration within a business
unit is influenced by the phase of the industry and the nature of competition (DAveni

and llinitch, 1992).
2.5. Supply Chain Integration

The concept of integration is paramount for SCM, yet it is not clear in the
literature whether integration is an activity, (Mintzberg and Quinn. 1991). a process
(Harmon and Mayer. 1986) or a result of an organizational structure (Lawrence and

Lorsch . 1967).



in the carliest versions of the supply chain concept. fi'ms sought to achieve
vertical integration. That is. a firm would establish control over the chain and obtain the

desired efliciency and responsiveness by owning cach element of the chain.

On that line of thought. this study is based upon the notion that the foundations
of supply chain integration theory initially lies on a) the economic and financial theories
of vertical integration (Stonebraker and Liao. 2006) and is complemented with b) the
evolving notions of the value chain approach (Porter. 1985) and the transvection
concept of (Alderson. 1957). For that matter in the present studyv. SCI is considered as

an application and extension —particular case-of vertical integration theory.

The erolving path towards SCI

Early supply chain integration efforts. usually involving [ull ownership. were
olten catled —vertical integration™. However. more recently. increasingly dynamic
competitive environments have required the greater (lexibility of non-full ownership
based relationships. such as partial and joint ownership. lcng-term supplier and
customer contracts. or shared process. product, or infcrmation technologies
(Stonebraker and Afifi. 2004). Actors along the supply chain identified tradeoffs.
forward with customers and backward with suppliers in order 1o reduce supply chain
duplication and eliminate non value-adding work. Therefore integration through a
participative approach. allows the organization to focus on what is offered to the end

customer in terms of cost and service (Huang. Uppal et al.. 2002).

Since efficiency and internal excellence are not enough in today’s changing
business environment (Defee and Stank, 2005). the need to collaborate with
customers/suppliers across the chain seems to be the next critical step. The major
advantage of the supply chain concept is to make the firms -closely interacting in the
process of creating value- aware of the existence of potential sources of inefficiency at
certain interfaces. and of the urgency of a strategic determination to eliminate them
(Mentzer et al., 2001). this in turn will very likely lead to the design of new logistical
combinations, whose philosophy would be based on a "thcory of optimization"

(Fulconis and Pache. 2005).



SCA frow bistorical/ progressire perspectives

In the carly years. integration meant integrated decision making across the
[unctional areas of the firm. Stevens (1989) [irst suggested an evolutionary path in the
direction of supply chain integration. by identifying four scquential stages. ranging from
adversarial-transactions -market based- to relational exchanges —partnerships-. In the
bascline. stage onc the functional areas operate as separate and independent entities,
comprising the status quo. On the second stage or functional integration the emphasis is
on the inward flow of goods. Here procurement and material inventories combine into
materials management. Production is then manufacturing management and sales and
distribution merge into what is called as the distribution function. All activities focus on
cost reduction rather than performance improvement. and arcas are separated through
bulfer inventories. In the internal integration. stage three the inventory bullers are
removed and distribution visibility through purchasing begirs. There is an initial
systemic approach in the SC that reacts to final demand. instead of managing customer
relations. Extenstve use of IT allows communication between cl ents and manulacturer.
Finally internal integration is extended to suppliers and customers. thus creating inter-
[irm relations (networks) based on long-term partnerships. The fourth. external

integration. stage exists where full SCI actually occurs.

Based on a TCE approach, Hobbs (1996) proposed an alternative to Stevens’
path for integration. where vertical coordination can be viewed as a continuum. At one
extreme lie spot markets where goods are exchanged between multiple buyers and
sellers in the current time period, with price as the sole determinant of the final
transaction and at the other end, lies full vertical integration. where products move
between various stages of the production-processing-distribution chain as a result of

within-firm managerial orders rather than at the direction of prices.

l.aLonde and Masters (1994) described the historical evolution of the logistics
profession and of supply chain into three phases; functional management (1960-70s);
Internal integration (1980s); And external integration (1990s). Mourits and Evers (1995)
describe four stages of development such as: Arrangement. deployment, flow and

operation. Supporting such arguments, Ellram (1991) poses that SCM. is a way of



combining many of the advantages of vertical integration and obligation contracts.

while overcoming some of their disadvantages.

Poirier (1999) proposed a progressive framework consisting of five levels of
supply chain optimization and included both, activities and processes and organizational
integration. The initial -Level 0- Pre-Supply Chain is characterized by continuous
improvement and focuses upon the findings of the organizaticn’s previous efforts of
improvement. Next. the first two levels of progress. “sourcing and logistics™ and
“internal excellence™. focus on internal integration. whereas the ‘ast two levels “nenvork
construction” and “industry leadership™ reflect the collaborative efforts among

participating members.

Strategic inteoration of aclivities/ functions

Bowersox et al.. (1985) described the integrated materials logistics management
concept. focusing on the coordination and cost trade-olfs between the diverse functional
areas originating the integrated logistics concept suggested by Lambert and Stock
(1987). Moreover. Bowersox et al. (2000) argue that SCI is a competency that links the
enterprise with its customers and suppliers and involves both internal and external
integration. The authors classify SCI into six types: Custorner integration, internal
integration. material and services supplier integration. measurement integration and
relationship integration. Whereas Lambert et al. (1998) pose that internal integration
refers to the coordination. collaboration and integration of logistics with other
functional areas. while external integration refers to the integration of a firm's logistics

activities with those of their customers and suppliers.

In a further theoretical argument, in the farthest end of the continuum,
collaboration in the supply chain is defined, as two or more companies working together
to create a competitive advantage and higher profits than can be achieved by acting
alone. The concept of collaboration is based on the idea that customer’s demand can be

effectively fulfilled at less cost, the stated goal for SCM (Houlihan, 1985).

Beyond these theoretical considerations. two fundamental questions arise in the
manager’s minds regarding integration. The first one relates to the sense of integration:

In which direction must the firm integrate? Would it be with customers or with
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supplicrs: and the second onc. of degree. to what extent must shared activities be
developed? (Frohlich and Westbrook. 2001) In part. the answer to these basic questions

sets the ground for the prescriptive model to be developed in the present study.

SCT as a pulti-faceted concept

Lee (2000) considers the multi-dimensionality of SCI and outlines its three key
dimensions: Information integration. coordination. and organizational relationships
linkages. Information integration refers to the sharing of information and knowledge
among members of the supply chain. Coordination refers to the redeployment of
decision rights. work. and resources to the best positioned supply chain member.
Organizational linkages include the channels employed for communication. supply
chain performance metrics and implementation of measurement systems and objectives

and incentives alignment.

Simatupang and Sridharan (2005) define five interacting dimensions that

constitute collaboration. the ultimate end in SCI

1. A collaborative performance system (CPS).

|8

Decision synchronization,

Incentive alignment,

()

4. Integrated supply chain process, and

5. Information sharing

The strategic integration of business units (SBU) involves the coordination of
separate elements of each SBU, so that efficiency or market prominence can be
achicved. In today’s changing environment, many firms strive to respond with different
counter-acting initiatives. being integration one of them, yet they fail to accomplish the
desired levels of competitive advantage. Fuchs et al., (2000) argue that for such
initiatives to become successful they need to integrate into a cohesive strategy. That is
the organization's direction, product market focus. and execution capabilities must fit

together.
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The bottom line is that vertically integrated firms are initially interested in
attenuating the bullwhip effect (L.ce. Padmanabhan et al.. 1997a) reducing both
inefTiciencies and production. distribution and inventory variability and higher costs and

conscquently improving customer service.

All of the above-mentioned objectives are driven by rthe need of improved
sustainable competitive positions and even more, for mere survival. Lach organization
nceds to capitalize on supply chain capabilities and resources to bring products and
services to the market faster. at the lowest possible cost. with the appropriate product or
service features. and with the best overall value {Hamel & Prahalad 1989
#630} (Gunasekaran. Patel et al.. 2001). for that matter, supply chain integration seems

to be the key.

Anteceding SCI frameworfes in the liferatnre
As diverse frameworks atltempt to organize and explain the multi-dimensionality
ol SCI. the evolution ol SCI process can be generally characterized in the following five

ways:

1. Business Focus: from process control to customer satisfaction;

[N

Competitive priority: from cost, to cost/quality, to cost/quality/ flexibility, and finally to
cost/quality/flexibility/time

Methods of improvement: from large-scale. large-lot, process-focused. and analytic and

[#9)

engineering emphases to small-scale, optimized lot size, systzmatic. incremental, and
continuous emphases:

4. Supply chain relations: from short-term adversarial to longer-term relational efforts,
with recent increases in the extent and type of sharing; and

5. Human involvement: from untrusting attitudes, centralizec decision making, and
narrow. mechanistic and unit-based tasks in tall structures by untrained employees to
systemic trust. distributed decision-making and broader, more participative, organic

tasks in flatter structures by continuously trained employees. (Stonebraker and Afifi,

2004)

In their study of partnerships Lambert et al. (1996) propose six types of
relationships ranging from adversarial (arms-length) transactions to joint-ventures and

vertical integration between two firms. Whereas in the middie lie three types of
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partnerships: limited. long-term coordination and significant level of operational

integration.

~Urtrentating SCL dimensions

As evidenced above. previous research on collaborative approaches towards SCI
is deemed to be unilateral and emphasizes individual [eatures ol Supply Chain
Integration contributing to a poor understanding of the complex concept of
collaboration. Simatupang and Sridharan (2005. pp.258-260) pose that a reciprocal
approach is more appropriate for defining supply chain collaboration because it
explicitly reveals the interaction of various features that determine the concept. in the
process of improving overall performance in the SC. The reciprocal approach intends to
assure that the key features match or complement each other and become the base for a

dialog between the SC agents in order to design a mutually beneficial SCI agreement.

Collaborative
Performance
System

Decision
Synchronizas

......... il nformsﬁon
Sharing

Incentive
Alignment

Integrated
Sapply Chain
Processes

Figure 2.5-1: Reciprocal approach to understand the interacting dimensions of SC collaboration

adapted from (Simatupang and Sridharan, 2005)

A contingency approach towards SCI

Bagchi and Skjoett-Larsen (2002a) propose a contingency approach to SCI.
arguing that factors such as dominance versus balanced power in the supply chain, the
degree of competition in the industry, the maturity of the industry. and the nature of the
products may determine the desired level of integration in a supply chain. Analyzing

firms in the European manufacturing sector, and based on two dimensions: Information



and organizational integration. the authors developed a framework for studying the

scope and intensity in SCI.

Contingency Approach

COMPANY'S BARGAINING POWER

INDUSTRY 3USINESS
EMVIRONMENT
Stable, Low
competition
o Responsive |

PRODUCT TYPE Fisher 97

Figure 2.5-2: A contingency approach to Supply Chain Integration adapted from Bagchi and Skjoeti-
Larsen (2002b)

Their framework measures three intensity levels: High, Medium and Low across
such dimensions which are attributable to observed characteristics. Notwithstanding the
subjective and somewhat arbitrary notion of their scales. the authors could classify the
firm’s relative standing with respect to SCI, sketching a possible migration path for its

fulfillment.

Stonebraker and Liao (2004) found evidence of a positive influence of variables
such as environmental turbulence (Quinn, 1997; Miles and Snow. 1986) and strategic
orientation over SCI, moderated by the core production technology. On one hand.
environmental turbulence refers to changes on both, industry structure and competition
(Caves and Porter, 1977) and on the other a firm’s stratcgic orientation looks for
possible explanations as to how an organization uses strategy to adapt and change

aspects of its environment for a more favorable alignment (Manu and Sriram. 1996).

Fisher (1997) found that supply-chain performance problems derive from the
mismatch between characteristics of products and their supply chains. He further

characterized supply chains from the demand perspective. where the products are either
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functional or innovative. where the first require more efficient processes (supply side
capabilitics) and the later. responsive processes (demand-side capabilities). Moreover
Treacy and Wicrsema (1993) support such perspective by arguing that “customer
intimacy” -tightly related with innovative products- requires closencss with customers
in order to satisfy ever-changing needs and is favored by a more collaborative
environment (Morash. 2001). Moreover Gimenez (2006) suggests that Spanish food

manufacturers seem to initiate integration by coordinating logistics and production.
Supply Chain Integration and perfornance: a strategee approach.

Even though there is a relative wide acceptance of the strategic importance of
SCI (Christopher. 1998: Christopher and Ryals. 1999: Ellram and Cooper. 1990: Zailani
and Rajagopal. 2005) there are lew studies that actually deal spccifically with the
empirical analysis about the influence of such integration —both internal and external-
over performance. Stank et al. (2001) and Giméncz and Ventura (2003) conclude that
internal collaboration improves perlformance and as such is a source of competitive
advantage. yet only in the later. external integration. in the casc of the Spanish grocery
sector proved to be a positive influence over performance. A possible account for such a
difference lies in the sample of industries under study. Stank ct al. (2001) considered
very heterogeneous industries in the same model, and this could be the reason why they

failed to demonstrate that external integration leads to a better relative performance.

Allowing for industry specificity might prove different conclusions. for example.
Stank et al. (1999) conducted a similar study in the food industry. and they found that
inter-firm supply chain coordination (external integration) led to a better absolute and
relative performance. Giménez and Ventura (2003) considered that collaborative
practices in the auto industry are essential for survival but rot cnough to attain

competitive advantage.

As evidenced above, the literature review does support a contingency approach
towards implementation of SCI (Stonebraker and Liao, 2004; 2006: Bagchi and Skjoett-
Larsen, 2002b; Harrigan. 1986). This perspective would be in place in the design of the

prescriptive model. purpose of the present study.
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Alemment bebween corporate strategres, SUpply chain stratesses and capabilities:

Where the probless way: arise?

Lven though there is wide acceptance of SCM among practitioners and
academics. and vast literature supporting the relationship between. SCM efforts and

performance. many problems arise from integration and collaboration.

In a study of fifty supply chains. Narayanan and Raman (2004) found low
performance because companies often didn't act in ways that maximized the network's
profits. Managerial problems. among them. misalignment of corapanies' incentives and
dilficulties in coordinating actions across firms. caused excess inventory. stock-outs.

incorrect forecasts. inadequate sales efforts. and even poor customer service.

Fawcett and Magnan (2002) found that the great enthusiasm. in theory. for SCM
is not well reflected in practice. Other studies that support simi.ar claims can be found

in (Ncuman and Samuels. 1996: Mouritsen. Skjot-Larsen ct al.. 2003)

For that matter an important step to a more effective implementation of
SCM is the understanding of the notion of alignment. ~In order to create value for the
consumers. and furthermore capture value for the firm. supply chain’s relationships and
processes must be continuously integrated and aligned with strategy™ (Morash and
Clinton, 1998) The alignment of the firm’s strategic priorities ard market positions with
supply chain capabilities would allow them to unlock the many benefits derived [rom
supply chain management (Cousins., 2005). But this process is not without problems.
because even though the principle of aligning practices with strategy appears
straightforward. the success rate of actually implementing this principle is a mixed bag

at best (Tamas, 2000).

SCT a unified approach, gronnd for the present work

Even though perspectives and definitions of integration vary across disciplines
(Glouberman and Mintzberg. 2001; Lee and Billington. 1993; Chandra and Kumar,
2001) a broadly unified approach can be initially identificd in the work of Lawrence and

Lorsch (1967). Accordingly the authors define integration as the process, and
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necessarily the outcome of achieving unity of effort among the various subsystems in
the accomplishment of the organization’s task. Such notion must be enhanced in order
to account for integration. not only within. but across the boundaries of the firm in what

is known as supply chain.

As cvidenced above. the literature supports that integration. in gencral is
progressive and it does refer to the coordination of a set of activities and the
management of their inter-dependencies. and furthermore, it supports the claim that

integration is indeed a multifaceted concept.

With an evolutionary perspective in mind and for the purpose of the present
study. Supply Chain Integration will be defined as the comprehensive collaboration
among SC nevwork members in strategic. tactical and operational SCM. In that sense
the degree ol advancement [rom adversarial relationships to full collaboration across
channel members in the SC. along multiple dimensions. will account for the inrensity of

supply: chain integraiion.

For that matter. in the present rescarch and following Lee (2000). Bagchi et al..
(2002a) and Simatupang and Sridharan (2005), SCI will be characterized by three
articulated dimensions:

a. Organizational Integration
b. Information integration

¢. Coordination Structure and Resource Sharing Integration

The study of the articulation of such dimensions would be based on a reciprocal
approach. (Simatupang and Sridharan, 2005, pp.258-260), where it is deemed necessary
to consider the interaction of the three proposed SCI dimensions to ensure the proper
alignment required to achieve improved levels of performance across the SC and would
provide the analytical ground for measuring SCI intensity in the prescriptive model

resulting from this research.
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3. The Multi-dimensional transition {from VI to SCI

As shown before. carlier literature supports the notion that integration in general.
does reler 1o the coordination of a set of activities and the management of their inter-
dependencies and furthermore it backs the claim that integration is indeed a
multifaceted concept consisting of various articulated dimensions and features as it
would be explained bellow (Harrigan 1985: Stonebraker ct al.. 2004; Bagchi et al..
2002b: Simatupang and Sridharan 2005).

3.1. Organizational Integration in the present study
In their seminal work Lawrence and Lorsch (1967) defined the organization as a
system of interrelated behaviors of people who are performing a task that has been
differentiated into several distinct subsystems. Each subsystem performs a portion of
the task and the efforts ol each are integrated to achicve effective performance of the

system. From that perspective. there is extant literature around this dimension.

Perspectives on Organizational Integration

Barki and Pinsonneault (2005) coined a particular concept labeled as
organizational integration (Ol) and defined it as the extent to which distinct and
interdependent organizational components constitute a unified whole. where the term
component refers to organizational units, departments, or partners and includes the

business processes. people. and technology involved.

Porter (1985) proposed the notion of the value chain. both as the surroundings of
the firm and as an analytical tool for desegregating businesses into strategically relevant
activities. allowing the identification of the source of CA by performing such activities

more cheaply or better than the competition (Brown. 1997).

Organizational relationships tie firms to each other and eventually may link their
success to the chain as a whole (Schary and Skjott-Larsen, 1995). Chandra and Kumar

(2001) consider that integration across the supply chain is achieved through
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synchronization ol activities at the member entity and aggregating its impact through
process. function. business. and on to enterprise levels. either al the member entity or

the group entity.

LLec (2000) proposes that the organizational linkages. a third stage in SC
intecgration -according to his framework- includes communication channels.

performance measurement and objectives and incentives alignment

Bagchi and Skjoett-Larsen (2002b, p.92) argue that Ol encourages unity among
partners and instills a sense of belonging to the SC. With Ol it becomes casier 1o generate
trust, which in turn promotes collaboration and decision delegation, reduces irrational

behavior and “second guessing”, thus paving the way to avoid the bulhvhip effect.

Oreanizational Lntegration: Warking definitions for tle present stidy

The concept of organizational integration is based on the identity of the channel
members with the supply chain. Thus Ol paves the way for individual members of the
chain to behave more like one unified entity. sharing ideas. skills, and culture alike
(Bagchi and Skjoett-larsen, 2002a). If SCM is going to positively affect overall
performance. then all the company goals -supply chain alignment- must be systemically
dirccted towards maximizing the long-term performance of each partner in the supply

chain.

Stages of Orgunizational Integration

For the present study, organizational integration would revolve around three

main stages:

1. The attitudinal perspective towards SCM (Khan and Mentzer, 1996; Bowersox et al.. 2003;
Mentzer et al.. 2001).

2. A Collaborative Performance System (CPS) (Simatupang and Sridharan, 2005)

Organization Characteristics (Lee , 2000; Bagchi et al., 2002a)
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Figure 3.1-1: Dimensions of Organizational Integration

The process ol defining Ol in this study is based on previous work by Bagchi et

al. (2002a) where they argue that the organizational integration achieved. would fall

under three levels: High. Medium and Low as observed in Table 3.1-1 bellow and can

be classilied according to some broad-base observed characteristics.

Integration through

Commitment of channel
members with SCM

Attitude of top level
management with SCM

Responsibility: Design
and application of SC
performance
measurement systems

The application of
Supply Chain Metrics

ORGANIZATIONAL INTEGRATION
STAGES OF ATTITUDINAL PERSPECTIVE, COLLABORATIVE PERFORMANCE SYSTEMS AND
ORGANIZATION CHARACTERISTICS

LOW Integration

MEDIUM Integration

The attitudinal perspective towards SCM

Non existing

SCM is not a critical
managerial issue

Declared (SCO) by
channel members.

Top management
asserts a substantial
degree of SCO

Collaborative Performance System (CPS)

Isolated measurement
systems at the firm's
level

Measurement of
delivery service and

Unsystematic design
and application of global
operational and financial
indicators.

Not associated with
strategic alignment

The measurement of
order lead time, logistics

HIGH Integration

Total commitment to
SCM.
Sharing mutual goals
and values.

Top Management leads
SCM process. Cross-
Enterprise
Collaboration.

Balanced performance
measurement systems
as a result of
collaborative efforts
across SC.

All processes are
measured for

64



inventory levels in some  costs and service levels.  performance and
parts of the supply chain  Joint Measurement in shared across the SC.
some interfaces. KPI's.
Operational Indicators Global Scorecards.
Focus on end-customer
value. Aim at incentive
alignment
Organization Characteristics
Status of Logistics/SCM  Logistics sub-function. Unified logistics function  Logistics/SCM

in the Organization Not part of senior under one organizational  member of corporate
Management entity management group
Degree of Integration Fragmented logistics Internal Integration Integrated across
activities across functions supply chain/process
oriented
Importance of Logistics  Logistics not considered  Logistics considered a Logistics/SCM
a core competence critical activity considered a core
competence
Communication Across  Few contact points Regular contact at Mulliple contact points
Agents in the Supply between companies in  top/senior levels-rare at all management
Chain the supply chain operational level contact  levels
Governance Structure Arm's length Partnership only at Multiple contact points
relationship-market- selected areas and levels  at all management
based Rare operational level levels
contact
The existence of Formal ~ No cross-functional Cross-functional teams in ~ Teams across the
Lateral Organizations teams some areas. Key account  supply chain-regular
managers interaction

Table 3.1-1: Stages of Organizational Integration

The forst stage: Ihe attitudinal perspective towards SCI

The first stage of organizational integration relers to two comprising elements:
On one hand to the level of commitment of channel members to the collaborative
aspects of supply chain management. and on the other, to the role of senior level

executives in leading the process of SCI.

Theoretical foundations for the attitudinal perspective
Even though much has been written on the need to focus on supply chains and
create more cooperative and integrative relationships with key organizations in the
supply chain (Fawcett and Magnan, 2001; Cooper et al., 1997. Scott and Westbrook,
1991; Bechtel and Jayaram, 1997) relatively less has been studied regarding supply

chain commitment (Fawcett. Magnan et al.. 2006)
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Commitirent
The first clement. commitment in SC relers to the member’s willingness to
compromise in the short term in order to maintain a stable partnership relation in the
long term. Fawcetl et al. (2006) laid out four distinct types of commitiment necessary
for SCM implementation: top management commitment, broad-based functional
support. channel support. and a commitment to infrastructural development and

governance.

Attaining CA through integration requires a strong managerial commitment to
SCM (Kuglin. 1998) where high-echelon management, all the way to the CEO. must
endorse SCM initiatives and provide the necessary resources (Marien. 2000; Stalk et al..

1992).

(Wu. Chaig et al.. 2004) Wu et al. (2004) proposz that commitment is
influenced by both marketing and behavioral determinants. Among the first. asset
specificity. product salability and dependence can be found. Whereas the behavioral
components include such important dimensions as continuity (Heide, 1990),
communication (Anderson and Narus, 1990), power (Cox. 2C0l) and trust (So and

Sculli. 2002).

Even though. the analysis of behavioral and market determinants of SCI are out
of the scope of this study. commitment itself is a (undamental building block for
organizational integration and as such it would be incorporated in its observable

approach as part of SCI intensity.

Characterisation
For the present study and in that line of thought, a low level of organizational
integration is characterized by the total absence of a supply chain perspective therefore
any commitment on collaborative initiatives is in practice. nor-existent. On the other
end of the range. channel members share common goals and a unified vision of

business.
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Mttitude of "Top 1erel Managenent
The second part analyzed in this stage deals with the relevance of the
management’s role towards SCM. This element has been otherwise studied in the
literature (Van-Hock. Chatham et al.. 2002). Monczka et al.. (1993) argue that the role
of top management in understanding the complexities and willingness to support

changes in the existing supply chain is a critical requirement.

With respect to the leadership role of senior management. it is important to
consider that integration -as the implementation of any other SC initiative- follows a

lop-down approach and must be supported by top level executives.

Regarding risks. benefits and rewards of any collaborative initiative. it is
important to say that partners need not share all business perspectives. rather they do
become quite selective on deciding: Where and with whom are they going to partner?;
What activitics must be shared across the value chain?; and what are the elements of

collaboration? (Barratt. 2004)

Characterization

For this study low levels of managerial attitude imply that SCM is not a critical
issuc for management. whereas the intermediate level requires the explicit recognition
of the importance of SCM, in essence as a management philosophy. Mentzer et al.
(2001) define Supply Chain orientation (SCO) as the recognition by an organization of
the systemic. strategic implications of the tactical activitics involved in managing the
various flows in a supply chain. Indeed SCO is a pre-requisitz for SCM. Yet on the
high-end integration level. senior management internalizes SCM across the channel
members and contributes to true cross-enterprise collaboration (Bowersox, Closs et al.,

2003).

The second stage: "Ihe collaborative performance systerz

The second stage of organizational integration deals with the adoption of a
Collaborative Performance System (CPS). Lee (2000) argues that organizational
relationships integration starts with the right set of performance measures used across

the supply chain and old sayings such as “You get what you measure™ or “People perform
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the way thev are measured” cmphasize the importance ol a proper performance

management system and illustratc how outcomes are derived {rom measurement.

Design and application of the C.PS
A CPS is defined as the process of devising and implementing integrated
performance metrics implied in a measurement system (PMS) that could guide the chain
members towards the improvement of overall performance. The CPS needs to answer
two basic questions: The first being who should be involved in determining the mutual
objective? And the sccond. what performance metrics should be specified with respect

to the mutual objective?

Characterization
In that line of thought. regarding the process of devising the PMS, an observed
low level of integration implies the absence of a systematic performance appraisal ol the
SC. Whereas high integration. implies the existence of a balanced performance
measurement across the whole SC. (Brewer and Speh, 2000) dealing with all processes.

emphasizing on incentive alignment and focusing on end-customer value.

Regarding the application of the PMS. the lowest end of the continuum is
characterized by the measurement of isolated performance indicators at the firm level
related to delivery scrvice and inventories. whereas high integration means the balanced
measurement of all shared processes and the identification and measurement of key

performance indicators across the SC.

The third stage: Oreanisation Characteristics

Following Bagchi et al.., (2002a) this third stage deals with the necessary
organizational characteristics and the observed maturity of the organization, as required
for the best implementation of the integrated logistics function in the SC. It can be

assessed through five observable elements namely:

a) Status of Logistics and SCM in the organization
b) Degree of Integration
c) lmportance of Logistics

d) Communication Across Agents in the Supply Chain
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¢) Governance Structure and;

) The existence of Formal Lateral Organizations.

Comprising the organization characteristics pha.e

ltems a) status of the logistics function within the organization and ¢) the
importance of logistics. deal with the formality of the organization structure regarding
an SCM approach. Furthermore, the degree of integration (itern b) express the unity of
processes and activities across the SC. Item d) the communication channels. [oster
organizational coordination by means of extensive avenues for information exchange
and coordination at all levels of hierarchy. The governance structure (item ¢) deals with
the realignment of activities in a SC. Based on TCE (Williamson. 1985). it is
recommended that in situations with transaction-specific investments. the activities
should be performed within the hierarchy of the VI firm. whereas situations with low
asset specificity should be performed in the market. Leaving @ middle road for hybrid
organizations (Powell, 1987) in the case of medium asset specificity situations. Last
item f). implies that task uncertainty can be reduced by the existence of formal lateral
linkages, where the direct contact between managers at different levels and from
different functions or organizations can establish project teams and liaisons in the

company (Bagchi et al., 2002a; Galbraith, 1983).

Characterssation

As above and as a means of diagnostic, the organizations characteristics contrast
against an ideal continuum where, on one hand. the low end implies that logistics is not
part of senior management, its activities are fragmented and it is not considered a core
competence. There are few contact points between companics in the supply chain.
relationships between firms and even between departments are adversarial, and cross-
functional teams are nonexistent. And on the other hand. high integration implies that
logistics is internalized and becomes part of the corporate management group, activities
are integrated across the SC and the logistics function is considered a core competence.
For that matter, the SC provides multiple contact points at all management levels and

SC teams interact frequently.
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3.2. Information integration in the present study
The importance of information sharing across the SC is highlighted by Lee
(2000. p.32) where he stresses that:  “Because of the nenvork complexity, communication
benveen entities and accurate and timely transfer of information can be extremely difficult. In
particular, the multiple layers in a supply chain can distort demand mformation. This distortion
can lead to excessive inventory, idle capacity, high manufacturing and transportation costs —
and increasingly dissatisfied customers. Achieving supply chain efficiency requires accurate

and timely information. And the more complicated the chain, the greater the requirement.”

Perspectives on Infornmation integration

In earlier conceptions, and within the boundaries of the irm. Wyse and Higgins
(1993) define Information systems (IS) integration. as the intcgrated technology that
allows sharing of information and applications. being its main purpose to provide
consistent information support throughout the organization. responding to dynamic
challenges in the markets. Mudie and Schafer (1985) analyzed 1S integration in process
terms. as they believe IS integration should not only [acilitate the consistent use of data
and applications but also provide the flexibility to mect {uture business demands in

information and applications.

Madnick (1995) conceptualized [S as a multidimensional phenomenon
consisting of two interrelated dimensions. that is. data integrat-on and communication
network integration. Communication networks integration is further decomposed into
communication networks connectivity, and communication networks {lexibility.
(Madnick 1995; (Wyse and Higgins, 1993). Thus. IS integration is measured through
data integration, communication networks connectivity and communication networks

flexibility (Bhatt and Troutt. 2005).

IV orking definitions for Information Integration and its managerial implications
Simatupang and Sridharan (2005) consider information sharing as the access to
private data in all partners’ systems enabling the monitoring of the progress of products
as they pass through each process in the supply chain. The activities included are: data
acquisition, processing. representation. storage. and dissemination of demand
conditions, end-to-end inventory status and locations, order status. cost-related data, and

performance status.
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For that matter in this study. and following Lec (20€0. p.32) the concept of
Information Integration refers 1o the ... “sharing of basic informaiion and knowledge antong
members of the supply chain. | The participants in the SCJ... share demand information and
Sorecasts, inventory information, capacity, production and promotion plans, and shipment

schedules and also coordinate forecasting and replenishment.”

Information integration allows management to examine the operations of the
organization in totality and not in a fragmented. (unctionally isolated manner and by
making inventory and production visible through the SC. contribute for a better climate
for collaborative planning and forecasting (Bagchi and Skjoet:-Larsen. 2002a. p.91).
Interestingly enough. total visibility is cited as one of the best practices of outstanding
SC. It demands complete information sharing and efticient and open communication

across SC channels.

Efforts in this area. between manulacturers and retalers. in the form of
information sharing. synchronized replenishment, and collaborative product design and
development. have been cited as SCM major means to improve supply chain
performance (Stank et al., 1999: Lambert and Cooper, 2000: Lau and Lee, 2000:
Walker, 1994; Sahin and Powell, 2002). The fruits of information integration such as
reduced cycle time. increased visibility of transactions, better tracking and tracing,
reduced transaction costs and enhanced customer service offer greater CA for all

participants in the SC (Bagchi and Skjoett-Larsen. 2002a).

For that matter, and in this line of thought. Kulp et al. (2004) propose two
levels of information integration. being a) demand-driven information sharing,
considered, among other things, as a step forward to the solution of the bullwhip effect
and a positive influence on performance trough waste and cost reduction (Stank et al.,
1996) (Stank, Daugherty et al., 1996)and b) exchange of knowledge as the basis for
CPFR programs in the industry (Lee, 2000). The above-mentioned levels are
complemented with a third one, Collaborative Planning., which refers to the
coordination of the design. development. and introduction of new products and services

as well as the reverse logistics system (Kulp et al., 2004).
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This last level introduces. among other things. the ground-work for the
implementation of such initiatives generically known as VMI. (Disney and Towill.
2003). and more recently developed techniques such as the Coatinuous Replenishment
Program (CRP) which emerged as a business practice in carly 1990s attempting to
address and improve the Efficient Consumer Response Movement (ECR’s) four core

strategies (Barratt and Oliveira. 2001).

Licidence of Information and Commumication echuelogy (1C1) in SCT
Building intcgrated information systems which allow efficient data transmission
across its boundaries. is paramount for the companies’ cfforts towards activities
coordination. decision synchronization and effective management of materials (Tow

trough the SC.

Handficld and Nichols (1999) posc that I'T encompasses the information that
business creates and use as well as a wide spectrum of increasingly convergent and
linked technologies that process the information. I'T has changed the way firms conduct
transactions. particularly in understanding and relating with other channel members.
Among some relationships. business-to business (B2B). business-to-consumer (B2C).
consumer-to business (C2B). and consumer-to-consumer (C2C) are identified. IT is
considered a very important strategic factor in managing supply chains; it acts as the
disseminator and enabler (Fulconis and Pache. 2005) for process and product
communication along with reducing paperwork and lead times (Handfield and Nichols.

1999).

Rapid devclopments in technology have created numerous choices from
information technology software (Tummala et al.. 2006)(Tummala, Phillips et al..
2006). Yet the adoption of a specific technology per se. is not as important as it is the
analysis about how effectively it is coordinated with internal znd external supply chain
partners: along with its compatibility with other relevant technologies used by them, and
furthermore the organization's ability to adapt its structure to exploit the insights which

these systems provide (Shapiro. 1991).



Stages of Informeation Integration
Broadly speaking. in the present study. information integration would be

consolidated into two main stages:

1) The adoption and use of IT in information integration (Lce. 2000) (Bagchi and
Skjoett-Larsen. 2002a) and:

2) Information sharing for SC visibility.

As stated before and tollowing Bagchi and Skjoett-Larsen (2002a) the
information integration achieved. given some general and observable characteristics.
can be classified according to three levels: High, Medium ard Low as presented on

Table 3.2-1.

The first stqee: The adoption and use of I'I'

The first stage analyzed the adoption of IT along the transaction systems.
communications and tracing and tracking tools. Both transaction and tracking and
tracing systems provide visibility in the inventory and production information
throughout the SC creating a more congenial climate for collaborative planning and
forecasting. Moreover a reliable communication infrastructure paves the way for timely
and efficient information exchange among partners. For example the use of EDI by
manufacturers provides timely information about their procurement needs to suppliers
and product availability 1o customers. Even more, vendors can arrange deliveries

without paper records facilitating the process (Bagchi and Skjoett-Larsen. 2002a).

USEAND

INFORMATION
INTEGRATION

INFORMATION *
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Figure 3.2-1: Information Integration dimension

INFORMATION INTEGRATION
STAGES OF ITADOPTION AND INFORMATION SHARING FOR SC VISIBILITY

Supply Chain
Integration Using:

LOW integration

MEDIUM Integration

HIGH integration

‘Transactions System-si

Information Tec|

hnology Adoption

MRP II Systems
Legacy Systems

ERP Systems

e Intra-company

¢ Rigid interfaces
Value: Mechanization of
existing processes

ERP and Supply Chain
Planning (SCP) systems
 Inter-company
integration
o Flexible interfaces
Value: Process
Improvement

Communication

Limited use of E-

Few ED/Internet links to

Extensive use of

Systems, mail/Fax/Phone customers/suppliers EDlInternet/XML links
Internet/Extranet Internet/Extranet Extranet within supply chain
Bar-coding and Track- | Only Bar-coding of More extensive bar- Bar-coding from entry to

and-trace Systems,
Electronic POS (point-
of-sale) Data Capture,
Inventory Visibility

finished products
Track-and-trace and
Electronic POS not
used

coding, automated e-mail
updates and
confirmations

dispatch Track-and-
trace throughout the SC
Key suppliers and
customers connected

Information shar

ing for SC visibility

Use of tools for Not used Experimental stage witt | Decision models and IT
Collaborative Planning, one or a few strategies. Strategic
Forecasting and suppliers/customers suppliers have access
Replenishment (CPFR), to production plans,
Customer Relationship materials requirements,
Management (CRM), sales Forecasts and
among others. orders. CPFR with key
suppliers/ customers
CRM with key
customers.
Information sharing Information Simple Data exchange. End-to-end supply chain
about consumer needs; | Misalignment. Information enrichment visibility
store and warehouse One way
inventory levels. communication
Actual orders from
immediate customers.

Table 3.2-1: Stages of Information Integration

Characterisation

The first stage of information integration, analyzes the adoption and use of I'T in

the supply chain.

As an example a firm still using MRP Il type systems and with
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fimited use of c¢-tools for communicating with SC partners. can be considered as
presenting low levels of information integration. Whereas a company using [nterprise
Resource Planning (ERP) and Supply Chain Planning (SCP) systems. extensive
application of bar codes. Electronic Data Integration (I:DI) and XMI. technologies and
providing on-line access to production. inventory and shipment data to partners (supply

chain visibility) can be regarded as presenting a high level of information integration.

Information sharing for SCI risibility

Customer focus refers to organizational commitment to identily and satisfy
customer concerns about the quality and timeliness of their orders as well as mect their
demands in new products in services (Pine. Victor et al.. 1993). Bearing the later in
mind. this second stage. on one hand analyzes the application of IT and decision
models for information sharing -not only about business processes in the supply chain
but also about customer’s behaviors and needs- and on the other hand. the way this
information actually flows and is shared across the supply chain. The main idea behind

this information exchange is supply chain visibility.

Supply chain visibility is defined as “the sharing of all relevant information between
supply chain partners, also over echelons, in the chain™ (Kaipia and lartiala. 2006) and
includes sharing proprietary data such as strategic planning, market research. product

blueprint. and sensitive costs-related data (Fisher, 1997).

Characterization
As stated before, regarding the use of tools for collaborative information
exchange. the range begins with the absence of such models, through its selective use at
a experimental stage. and concludes with decision models where strategic suppliers
have full access to production, procurement, sales and distribution information.

allowing to engage the SC in SCM collaborative initiatives..

Regarding the data itself, the lowest end of the continuum implies the exchange
of data comprising only actual orders by immediate customers (Sahin and Powell. 2002)
generating information misalignment, when information necessary to support decision-

making processes is not readily available, not usable or incorrect. (Piplani and Fu. 2005)
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In the mid-range the application of sales information (information enrichment)
into the integration process. is considered one of the first steps teward completion of the
information integration dimension (Mason-Jones and Towill, 1997). Whereas the full
extent of information integration 1s achieved in what would be called. end-to end supply

chain visibility.

3.3. Coordination structure integration in the present study

Thompson (1967). in his early work. pioneered the study of coordination
concerned with the forms of task interdependence between groups. He conceptualized
task interdependence as the extent to which the relationship between groups could be
characterized into one of the three patterns of workflow that exist between them. The
three forms of interdependence among actors arc pooled. scquential. and reciprocal and
for each form. the author identified threce generic coordination mechanisms:

standardization or rules. plans and schedules. and mutual adjustment.

A general definition of coordination can be found in Malone and Crowston
(1994) as being the act of managing interdependencies between activities performed to
achieve a goal. Interdependences are paramount for coordination (Lawrence and Lorsch

. 1967).

Perspectires on Coordination Striclnre
Coordination theory is based on an idea of conceptual separation of two types of
activities that are present within a process: activities that directly contribute to the
output of the process or task. and additional activities called coordination mechanism,
which must be carried out in order to synchronize the decisions of different agents. by
taking into account their associated dependencies among activities and resources

(Malone and Crowston, 1994).

In the supply chain context, coordination can be viewed as an act of properly
combining (relating, harmonizing, adjusting, aligning) a number of objects (actions.
objectives, decisions, information, knowledge. funds) for the achievement ot the chain

goal (Simatupang et al. 2002). Under shared decision-making in the SC. the
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responsibility for different decision variables relies on cach individual member and
basced on diverse information. Therefore. addressing the problem of coordination means
the recognition of three kinds of diversity along SC: (1) a diversity of decision rights:
(2) a diversity ol private information: and (3) a diversity of incentive. Furthermore.
according to Simatupang and Sridharan (2005. p.359) the problem of coordination can
be summarized as: .10 choose a coordination structure which energizes the chain members
10 pursue competitive outcomes, recognizing the constraints imposed by the diversity of decision

rights. private information, and incentives among the chain members™.

There is abundant literature arguing about the positive ircidence of coordination
and integration in supply chain performance (Cooper et al.. 1997: Morash et al.. 1996).
Defee et al. (2005) posc that when managers understood that optimization of single {irm
operations did not provide substantial system improvements. their organizations strived
for closer coordination and integration with supplicrs than was possible through
transactional relationships. in order to enhance performance. Empirical studies in the
Turkish automobile industry showed that business performance achieved through
eltective functional coordination was higher than the performance achieved when the
tasks are performed individually (Sezen, 2005). Such results are in line with other

studies about the positive effect of coordination on performance (Ellinger et al., 2000).

Coordination Structure Integration: Working definition
For the purpose of the present study and following Simatupang and Sridharan
(2005) a coordination structure is defined as a strategic choice of shared responsibility
of decision rights and levels of incentive alignment in order to enhance the overall
mutual benefits of the collaboration. such as increasing customer value and lowering

total supply chain costs.

In addition to the realignment of decision rights and work, supply chain partners
can coordinate and share their resources jointly to gain synergistic advantages. Pfohl
and Gareis (2005) in their study about the generalized spread of supplier parks in
Germany. argue that the dynamic and complex environment of today's markets. forces
companies to concentrate on their core competences and to transform fixed into variable
costs. Araujo-De Souza et al. (2003) analyzed infrastructure sharing in the shipping

industry. Further examples of shared resources such as warehouses, inventories and
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supplicr hubs can be found in Lee (2000).

Steages of Coordination Strictire

In the present work coordination structure integration would consolidate into six

main stages. as shown below:

a)

Decision Synchronization

b) Shared Business Processes

<)

Incentive alignment

d) Redeployment of decision rights

¢)

1) Shared resources

Work realignment decistons

S eason

” DECISION

SYNCHR
O i

/_\\

SHARED
BUSINESS
PROCESSES

\\\\\\ coORmNANOJ //////

ONIZA-

INCENTIVE
ALIGNME

STRUCTURE
AND
RESOURCE

SHARING

REDEPLOYMENT

OF
DECISION
RIGHTS

Figure 3.3-1: Coordination Structure Integration

*Siupply Chain Inlegral'i(')_n
using

COORDINATION STRUCTURE INTEGRATION
STAGES OF DECISION SYNCHRONIZATION, BUSINESS PROCESS INTEGRATION,
INCENTIVE ALIGNMENT, REDEPLOYMENT OF DECISION RIGHTS,

WORK REALIGNMENT DECISIONS AND RESOURCE SHARING

RN

LOW Integration

MEDIUM Integration

HIGH Integration .

Decision synchronization

Intensity of decision
synchronization

independent decision-
making (i.e. no allocation of
decision rights)

Consultative decision
making (i.e. joint exercise
of decision rights and
responsibilities)

Synchronized decision-
making (i.e. redesigning

decision rights and
responsibilities
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Shared Business

Process Integration

Formal Demand
Forecasting/ Planning
aclivities

Lack of shared vision across
SC. Planning/ Forecasting

|_activities at the firm level.

Joint planning/ demand
forecasting across firms

Shared objectives across
such processes in the SC.

Produc-tﬁasign &
Development

Independent design
/development process

Participative design
process. Partial
Involvement. Experimental
stage with one or a few
suppliers/customers

Joint Product design/
development. Strategic
suppliers/customers
participate in the process
in order to reduce time to
market.

Joint inventory
management

Independent decision
making. Conflicting
objectives.

Consultative decision
making

Synchronized decision
making. Shared
performance
measurement.

Customer relationships

Independent decision

Consultative decision

Synchronized decision

management making. Conflicting making making. Shared

objectives. performance

measurement.

Demand management Independent decision Consultative decision Synchronized decision

making. Conflicting making making. Shared

objectives. performance

measurement.

Incentive Alignment
Incentive systems and From non-existent to Professional Sophisticated

alignment: cost, risk and
benefits sharing

Elementary

Redeployment of decision rights (delegation) Policies of:

Inventory management | Not Used Experimental stage with one | Strategic Suppliers access

through the adoption of or a few suppliers/customers | production plans,

VM| materials requirements,
sales forecasts and orders
VMI with key suppliers/
customers

Production through the | Not Used Experimental stage with one | Strategic Suppliers access

adoption of CPFR or a few suppliers/customers | to production plans,
materials requirements,
sales forecasts and order.
CPFR with key
suppliers/customers

Demandé& Client Not Used Experimental stage with ore | CRM with key customers

Relationships or a few suppliers/customers

Management through

CRM systems.

Work realignment decisions

Transferring activities Not Used Experimental stage with one | Chanel production

across the chain (best or afew configuration.

positioned member) suppliers/customers. Outsourcing.

Some outsourcing.
Shared resources Policies of:
Shared warehouses, Not Used Experimental stage with one | Full resource share across

inventory pooling, and
supplier hubs

orafew

suppliers/customers..

the SC.

Table 3.3-1 Stages of Coordination Structure

The stage of Dectsion Synchronization
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The first stage. Decision Synchronization. is based on Simatupang and Sridharan
(2005) and is defined as the degree of cooperative decisior-making amongst chain
members. that jointly determine areas of responsibilities. allocation of decision rights.
and orchestrate critical decisions at the planning and exccution levels for optimizing

supply chain profitability.

Characterization

The intensity of decision synchronization ranges in the low end. from
independent decision-making (i.e. no allocation of decision rights) to consultative
decision-making (i.e. joint exercise of decision rights and responsibilities). and
concludes with synchronized decision-making (That is. redesigning decision rights and

responsibilities) when achieving the full extent of SCI over this dimension.

e stage of shared processes

As per the literature review, the stage of Shared Business Processes.
encompasses both, shared supply chain processes and coordination (Piplani and Iu..
2005: Wu ct al.. 2004). The main processes under study are: Formal demand forecasting
and planning activities, product design and development. joint inventory management.

customer relationships management and demand management.

Characterization

The low-end of the continuum implies independent activities and a lack of a
shared vision. whereas the middle-end is characterized by consultative and participative
decision making on behalf of channel members. The achievement of full integration
requires shared objectives, decision synchronization and shared performance measures

on such matters.

[ he stage of incentive alignment

The stage of Incentive alignment refers to the process of sharing costs, risks, and

benefits among the participating members. The theory underlying incentive alignment
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assumes that an individual chain member tends to act in a certain way based on the
expectation that the act will result in a mutual benefit and on the attractiveness of that

benelit to individual chain members (Simatupang et al.. 2002).

This scheme motivates the members to act in a manner consistent with their
mutual strategic objectives. including making decisions that are optimal for the overall
supply chain and revealing truthful private information. It covers calculating costs.
risks. and benefits as well as formulating incentive schemes that promote compensation
fairness. That is, ensures that aligned incentives motivate the chain members to share

equitably the loads and benefits that result from collaborative efforts

Characterization

As above the incentive systems range from non-existent and elementary or both
to sophisticated incentives inducements. An clementary scheme consists mainly of
transfer payments based on current market mechanisms - such as zoning. quota. rebates.
warranties, price discount, quantity discount. and so on - necessary to move products
swiftly to end customers (Buzzell et al.. 1990). A professional scheme attempts to share
costs and benefits tied to mutual objectives. Options can be made more economically
attractive by applying inducements — such as accurate forecast. quick response (e.g. on-
time or responsiveness related payment), shared cost-savings. and gain sharing — based
on improved performance (Chopra and Meindl. 2001). A sophisticated scheme is a
change of priorities within the partners’ decision framework of risk sharing (Billington

et al.. 2003) and it clearly spells out obligations. expectations. and remedies.

The stages of Redeployment of decision rights, work realionnrent decisions and

Shared resonrces

The fourth, fifth and sixth stages follow from Lee (2000). For the author,
coordination refers to the redeployment of decision rights. work. and resources to the

best-positioned supply chain member.

In that line of thought, through coordination, channel members decide who can

better perform an activity creating and enhancing value for the rest of the SC. For that
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matter programs SCM initiatives like VMI. CPFR or CRM are put in place by channcl

members.

Characterization
At the first mentioned stage. the range of integration is quite simple. The lowest end
implies that such programs are non-existent. with experimental implementation at the

middle and in the highest end of the continuum. fully in place with key chain agents.

Regarding Work Realignment Decisions and Shared Resources the transfer of
activities and polices of common resource allocation range [rom non-existing to total

channel production configuration and full resource share across the SC.

34. A reciprocal approach to the study of SCI
The threc dimensions that characterize the intensity of SCI: Organizational.
information and coordination structure. intcract among cach other. reinforcing the

integration effect and its incidence over corporate performance.

ORGANIZATIONAL

lNTEGRATlON Attitudinal Perspective
-CPS

«Organization Characteristics

INFORMATION COORDINATION
INTEGRATION STRUCTURE
INTEGRATION
«IT adoption o
+Info Sharing for ‘Decision sync.
SC visibility -BP Inlegration

-Incentive alignment
-Decision rights
‘Work realignment
‘Shared resources

Figure 3.4-1: Interacting dimensions of Supply Chain Integration

For that matter. participants in the SC require a better understanding of the
complexity behind the SCI process, in order to evaluate the benefits gained through
coordination and collaboration and their particular contribution to improved operation.
A reciprocal approach would consider such interactions and constitute a balancing

activity, identifying the factors that guide and enable the integration process. where
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chain members must be able to coordinate and match such integration dimensions.

becoming. then. a problem of strategic alignment (Simatupang and Sridharan. 2005).

Fhe tnteracting dimensions in the present sty
Starting with organizational integration as the guiding force. and a focus on
wasle reduction and increased efficiency. the top level management as part of its
strategic approach adopts an SCO perspective and reflects about various decisions

regarding SCI’s possible contribution to improved performance.

Moreover. the conformation of SCM initiatives into a real SCI approach
requires. {from the top cchelons of management. further decision making over the two
other -enabling- dimensions of integration. namecly information and coordination

structure and resource sharing.

As a result of such a reflection process. four fundamental questions arising in the

manager’s minds must be solved (Frohlich and Westbrook, 2001):

a) Who must the firm integrate with?
b) What processes are going to be integrated?
¢) What information must be shared? : And overall

d) How much integration is required? [ntensity (Lee. 2000);

For the present study the above-mentioned interactions are summarized in
matrix form in the following Table 3.4-1. Stages for each dimension are labeled
accordingly with letters (from a to f) in rows and with numbers (from / through 6) in
columns. At every cell the main impact of the corresponding stage over the others is

briefly described.



COLUMNS (numbers)

ROWS (letters)

Organizational

1) Attitudinal Perspective

2) Collaborative performance System
3) Organization Characteristics

Information
1) Adoption of IT
2) Information sharing for SC visibility

Coord. Structure
1} Decision synchronization
2) Business process Integration
3) Incentive alignment
4)  Decision rights
3)  Work realignment decisions
6) Shared resources

Organizational
a) Attitudinal Perspective

b) Collaborative performance
System
¢) Organization Characteristics

Stage a): Provides the appropriate
organizational context for 1) SCO:
influencing over the design of the CPS,
2), and the communications across the
SC, the governance and the
organization forms 3).

Stage a): Provides the organization
with an adequate CPS b) that would
re-define the processes of 1) data
collection, 2) information sharing, IT
and Knowledge management across
the SC.

Through coordination, CPS Stage b),
joint  planning, organization and
formal agreements, Stages a) & c¢):
provide the Dbasis and content
definition for stages 1) through 6).

Information
a) Adoption ot IT
b) Information sharing for SC
visibility

Stages a) & b): provide management

with the relevant, accurate and timely
information for decision making at the
three levels: corporate (top), tactical

Stage b): Lays the ground for the
definition of IT policy 1) and
information coordination ACross
channel members, with a focus on SC

Stages a) & b): Provide the necessary
visibility across the SC, as a
fundamental ground [for decision
making in Stages 1) through 6). In

and operational influencing the | visibility 2). particular, they provide a solid
monitoring and re-appraisal processes foundation for stage 3).
2) & 3)
Coordination Structure The interaction of stages a) through {), | Stages a) & b): Influence the design of | Stage _a): Guides decisions about
a) Decision synchronization enables management of the | 1T 1) and the contents to be appraised | integrated processes 2) such as
b) Business process Integration participating  SC members  to | and incorporated under stage 2). inventories, logistics and customer

¢) Incentive alignment

d) Decision rights

e) Work realignment decisions
) Shared resources

orchestrate decisions concerning the
achievement of SC overall
performance 2), reinforce SCO 1) and
shape organization characteristics 3)
towards the ultimate goal of SCI.

In general stages a) through f) define

when, what, and how is to be
relevantly  measured under an
integrated SC performance
framework.

service and jointly with ¢) shapes
content definition and decision making
in stages 4) through 6).

Table 3.4-1: A matrix form summary of the interacting dimensions of SCI: A reciprocal approach
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1. Methodology

The main goal of this study is to gain a better understanding about the processes
undertaken by VI firms in order to achieve SCI and remain competitive under a
changing business environment. Moreover, the interest of the resecarcher resides not
only on organizational change. but on obtaining specific knowledge about SCI that
could be useful in future settings. For that matter. as expressed in section 1.6. action

rescarch is the appropriate method for the present study.

4.1. Action research

Action rescarch originates in the work of Kurt Lewin and his colleagues in the
decade of the 1940s and is an approach to research that considers taking action and
creating knowledge about that action (Coughlan and Coughlan, 2002. p.220). It aims at
solving specific problems within an organization and explicitly and purposcfully
becomes part of the change process by engaging people in the organization to study

their own problems in order to find a solution (Patton, 2002)

Rather than attempting a formal definition of Action Research (AR). Eden and
Huxman (2002. p.255) present the boundaries of the method. where “/AR]...involves the
researcher in working with members of organizations over a matter which is of genuine concern
to them and in which there is an intent by the organization memberss to take action based on the

intervention™.

Comprising Action Research in the present study
This research program on SCI includes two concurrent projects: The Core

Action Research and a Dissertation Action Research.

The main goal of the CARP was the determination of efficiency and efficacy in
the operation of Productos Alimenticios. The purpose of the generalizing project or
DARP was to provide the means for a distinctive contribution to knowledge in the field
of SCI. in particular the design of a prescriptive model for SCI. This model would

eventually offer the necessary guidelines for the integration of VI firms in the context of
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the Mexican food retail industry and contribute to the completion of the present

dissertation.

AR oyl
The research methods for both. the CAR and the DAR projects would include
two full spiral cvcles of the main sequential stages of AR. (McKay and Marshall. 2001)

namely:

a) Planning
b) Action
¢) Observation and

d) Reflection over the results

Lmplenrentine - 1R

Following Coughlan and Coughlan (2002, p.230). the implementation of the four

stages of the AR cycles comprises three types of steps (Figure 4.1-1):
. A pre-understanding step- to provide context and purpose ‘or the research;

2. Six main steps- to gather. feed back and analyze data, and to plan, implement and

evaluate action.

A meta-step to monitor. the focus of the dissertation. where the AR project inquires

(OS]

about the enactment of the organizational cycles.

Natnre of the research: Paradigm Selection

The selection of the appropriate techniques and methodologies is driven initially
by the beliefs about the nature of reality (ontology) within a paradigm, which in term
defines how knowledge about that reality is attained (epistemology). In that sense.
paradigms are not correct or incorrect they simply reflect the researcher’s beliefs about

existence (Thompson and Perry, 2004, p.403).
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Context and Observation

Purpose
™~
Data Fee
Evaluati
valuation back
Reflection
Data
Action Analysis
Action I
\ Planning //

Planning

Figure 4.1-1: Action Research Cycle implementaton. (Coughlan and Coughlan, 2002)

The CAR project is rooted in the critical theory paradigm. given the fact that
reality is nonetheless deemed as virrwal and reflects the social, political cultural and
power dimensions of the participating key actors. morc specifically top-management in
the VI firm. The mecthodology suggested is intellectual transformation (Thompson and

Perry. 2004).

The generalizing project. DARP. is strongly rooted in the phenomenological
paradigm, more precisely under realism which is the preferred paradigm for action
rescarch. (Healy and Perry. 2000). Here reality is considered as real but ditficult to
apprehend. Findings are probabilistically true, and the appropriate techniques that
would be used are: convergent interviewing. triangulation and qualitative and

quantitative interpretation ol research issues.
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A-priori theory has a central function in the design of the case study and analysis
of its data. Just as purc induction can possibly prevent the rescarcher from benefiting
Irom existing theory. pure deduction might prevent the development of new and useful
theory (Perry. 1998). Therefore this study follows an inductive-deductive spiral

research cycle. joining preliminary theoretical perspectives with emergent theory.

The present study can be characterized as research-driven initiation. (Avison et
al.. 2001) given that the researcher started with a general theorctical approach of supply
chain characterization. in the sense of a seamless pipeline. as presented in the literature

and further confirmed in the pre-understanding stage by Mr. HC.

Moreover. the use of conceptual research methods offers a significant
improvement in our ability to build valid theories in operations management. They lead
naturally to synthesizing previous research, thus building on earlier studies. and depend
heavily on real-world description. thereby serving as a check on the external validity of

the research findings.

Rote of Pre-nnderstanding in -1R
Action research requires a breadth of pre-understanding of the corporate
environment. the condition of business, the structure and dynamics of operating systems
and the theoretical underpinnings of such systems (Coughlan and Coughlan, 2002). So
cven-though the researcher must refrain for bringing bias to the study. still there is some

A-priori knowledge that is incorporated in the same (Gummesson. 2006).

In this case the initial knowledge, mostly included the experience of the
researcher’s team members associated with the necessary alignment —fit- between
strategies, actions, tactics and resource allocation along the SC as a mean for attaining
CA. Moreover it also considered the need, for a comprehensive and balanced PMS for
application along the entire SC. yet simple and manageable for corporate use. The
importance ol these PMS requirements was reinforced through the review of literature.
the previous engagement of the researcher’s team engagement in other consultancy

projects and confirmed in the pre-understanding stage of this AR project.

More specifically, the balanced measures notion was based on a the application

of the Balanced Scorecard approach for supply chain (Brewer and Speh. 2000) and the
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reduction process for attaining a unifying performance measure. based on a single
cfficiency indicator. through the Data Envelopment Approach (DEA), (Charnes et al..
1978). As expressed in the Corporate Presentation Document as referred in Appendix
B. the initial objective of the research project was the design, measurement and

corporate implementation for such a PMS in supply chains.

4.2. The subject of study: A detailed account of PA

Both management and researcher teams agreed on the profile of Fdbrica de
Alimentos (FA) a fully-owned subsidiary of a large VI public group in the Mexican food
industry named Productos Alimenticios (PA). to be considered as the subject of
research. having reviewed the criterion for the unit of analysis selection in this AR

study.

Aecess Nevotiation:
The engagement process of PA in the AR program was an interesting
opportunity for gaining contextual information about the SCI process to be undertaken.
Methodologically access negotiation was based on the following six issues (Lewis,

2003, p.62).

1.-Sensitivity to hicrarchy or organizational structure |... getting clearance from ... the
gatekeepers] (Rossman and Rallis, 2003).

2.-Developing formal and unique contacts with the organization rescarched.

For that account, PA was accessed through its CFO, Mr. GB, a person with a
strong recognition in both the researched (PA) and the research-host (ITESM)
institutions. By becoming the research program facilitator. he provided the much needed
access to PA’s hierarchy. Mr. GB developed all the formal contacts between the
research team, the steering committee, the working committee and all operational and

managerial instances at both institutions.
3.-Proviston of clear information about the scope and purpose of the research

4-Iixplanation of how the findings would be vsed -effective management

confidentiality and responsibility issues- (reporting, deliverables and research purpose).
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Through diverse instances. proposals. briefings and meetings every cffort was
madc to assure the understanding of both the higher echelons of management and the
opcrative agents about the very nature of the research project and precisely how the
results would be included. not only on the problem solving research. fundamental for
the CAR project. but as part of the necessary information for the thesis. as part of the

DAR project.

5.-Being flexible about rescarch and accepting advice

Every effort was made to include the corporation main concerns in both the
DAR and CAR projects. in particular regarding Fdbrica de Alimentos. as part of a
vertically integrated operation. The Board of Directors integrated the steering

committee. and acted as senior advisors for the CAR project.

6.-Retlection and preliminary results sharing

Through the formal contacts, every effort to share information -even in its early
stages- was made. Briefings and thorough discussion. lead to collaborative and adaptive
processes and results, across the extended research team —including participation from
PA agents- providing the necessary additional insight into problem formulation and

solution.

As a result of this activity, the Board of Directors of the PA Group. jointly with
the researcher’s team defined two SCs that would be under study. accredited all the
clearances. established the working committee, provided the necessary support and
commitment for engaging in such a research program and, furthermore they provided a
practitioner’s perspective, from the owners and managers point of view. towards the
study of supply chain initiatives, in particular SCI, the basis for the present DAR

project.
-1 detailed perspective on Productos - 1imenticios
Productos Alimenticios is a large Mexican corporate group with over 500

million dollars in market capitalization and 3,700 employees on average. This
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organization is dominant in the pasta industry and posscsses a stronghold in the flour
processing. grain mill products. bakery, manufacturing processed foods and packaging
business segments. The company is classified in the industry according to the following

SIC codes:

SIC Description
Code

2098 | Macaroni and spaghetti
2052 | Cookies and crackers
2099 | 'ood preparations.

0119 | Cash grains.

0139 | Iield crops, except cash grains.

2041 I'lour and other grain mill products
2671 Paper coated & laminated. packaging
8742 Management consulting services

Table 4.2-1: Industnal classification of Productos Alimenticios according to SIC codes adapted from
information presented by W/D Partners World scope in Lexis Nexis Academic Universe, accessed on
26 March 2007

The Group's principal activities are carried out through five divisions. namely:
pasta. biscuits. mills. packaging and services. The Pasta division is into manulacturing
different kinds of pasta such as short. long. fancy. instant. pellets. packaged and ramen
type soups and pasta with fiber. It has five production plants: Estado de Mexico. Jalisco.
Coahuila and Durango and one abroad in Guatemala. CA. as well as five distribution

centers in the cities of Toluca. Guadalajara, Laguna. Saltillo and Laredo.

The group holds a good reputation and well positioned brands. Mills is into
milling wheat for the production of bread and biscuit flour. semolina flour and by-
products of wheat and rice (lour. Packaging is into producing flexible wrappers and
cardboard boxes. With respect to services PA is into providing administrative.
commercial and IT consultation services. Productos Alimenticios has adopted a vertical
control corporate strategy, based on full ownership of firms comprising their
corresponding value chains. This company evolved in ownership from being a large
family business to a publicly held company with still a great d=al of control on behalf of

the original MY family.
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Figure 4.2-1: PA’s stream of operations. FA in the value chain

Mapping the supply chains under stidy
Derived both. from the main corporate concerns of Productos Alimenticios and
from the interest of the researcher’s team members to work with two contrasting types
of supply chains, characterized by different levels of complexity in their operation. two

of them were selected for study.

Chain Number 1: Snacks in cardboard exhibitor: of 447 Ke.

The first selected chain is dedicated to manufacturing and distributing various
and differentiated baked snacks, individually wrapped. for sale in cardboard exhibitors.
Production is relatively complex given the nature of the different processes for each
individual item, in terms of ingredients. molding. baking procedures. fillings. oven

times and packaging.
The distribution of these snacks is made through “Product Distributorship

Mexico ™ (PD) a subsidiary of PA. The focal firm, FA, directly sells the product to D

and delivers directly in the appropriate warchouse. PD in turn wholesales to low-
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integration distributors that attend final customers which consists basically of school

age children.

Interestingly enough F4 does not rely on sales forecasts for its manufacturing
plan. in particular those elaborated by PD. which has extensive contact with the end-

customer and it is better positioned to gauge consumer demand.

Regarding materials procurement. flour is supplied directly from P4 and butter.

shortening and other oils are obtained through market transactions.
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Figure 4.2-2: SC number 1 (cardboard exhibitors)

In this case, the relevant supply chain includes. as first-tier. ten different package
suppliers, belonging to Packaging Co another fully-owned subsidiary of PA, each
representing one adversarial transaction with FA. The later firm in turn manufactures as
four units: Laguna, Saltillo. Toluca and Guadalajara. and sells directly to PD. -first tier
customer- delivering directly in the appropriate warehouses located in Toluca,

Guadalajara, Saltillo and Gomez Palacio.
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PD wholesales to small and medium regional distributors. Indeed it was lound
that consumer’s demand is quite variable and seasonal. with a strong center in school

days. as i1t would be expected.

Chain Number 2: Sngar Cookies in | Ko cardboard boxes

In the second SC studied. F4 manufactures the simplest type of baked products.
-sugar cookies- where production and packaging is quite straightforward. These items

are distributed in two channels:

a) In the first channel. using ’4’s brand name. as in SC #1. F4 sells the product
to PD and delivers directly in warehouses located in Laguna. Toluca. Saltillo.
Guadalajara and lLaredo in the border. This last one handles international sales. mainly
to Hispanic markets in the US. In turn each warehouse wholesales to medium size
regional distributors that sell in cash to smaller stores. with the exception of

international sales that might include large scale retailers.

b) In the second channel. FA forfeits its decision rights to a world-class retailer,
which directs both the production and distribution processes becoming the focal firm
instead. For that matter this segment of the chain operates wholly under a different set

of rules and it is not considered as part of the unit of study.

Under the terms of the study. this SC was selected. besides for its low level of
complexity, because of the fact that it operates completely different across the two
channels. In the first channel all exchanges, even those among subsidiaries of P4, are
based on adversarial transactions. In this case, only one package type -provided by
outsiders- is required. Both procurement and distribution follow the same patterns as in
SC number one above. where F4 obtains supplementary materials in the market and

distributes through PD
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Snack 1: Sugar Cookies
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Figure 4.2-3: SC number two (Sugar Cookies)

Under the terms of the study, this SC was selected. besides for its low level of
complexity, because of the fact that it operates completely different across the two
channels. In the first channel all exchanges. even those among subsidiaries of P’A. are
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