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Abstract

The globalization of markets coupled with rapid and revolutionary advances in technology-
based communication have been allowed many global organizations to work across corporate
boundaries to undertake, manage, and succeed in their supply chain efforts. Under this new
scenario the traditional project management has begun to change in favour of more
collaborative project management, focused on tracking project work processes, with
geographically dispersed project team members not belonging to the same organization, and
efficient and effective sharing of information and knowledge among its project team
members.

Many academics and practitioners have studied different aspects of this new collaborative
project management scenario. However, it appears clear that empirical studies have not paid
much attention to the contributory factors that enable collaborative relationships in the Supply
Chain Distributed Project domain. The Collaboration Characterization Project Management
model proposed in this study constitutes a practical tool that can be used to both characterize
and understand collaborative relationships among Project Team Roles and to appraise the
influence of the contributory factors into the shaping of the overall structure of the
Collaboration Intensity Network.

To validate the postulates proposed in this contribution, three empirical case studies by means
of a Social Network Analysis were conducted. Two approaches were used: first, visual and
descriptive analyses were conducted to depict and describe the main properties and
characteristics of the network formed by Project Team Roles in a Supply Chain Distributed
Project, as well as to recognize subgroups of actors working together in those networks.
Second, Exponential Random Graph Models were used both to test inferences from certain
network sub-structures (endogenous factors) and to test positive influence of the contributory
attributes (exogenous factors) on the Intensity of Collaboration dimension.

The visual and descriptive analysis results shows that Project Managers in the three networks
analysed were the main source of relationships coming into and leading out of the node.
Moreover, they were the most active, the closest to other actors, had the greatest authority, as
well as being the most intermediate and nearest to all actors in the network. The Exponential
Random Graph Models results provide a line of empirical evidence that indicate that the set of
attributes proposed in this research (except Employee’s Seniority) perform well in capturing
the heterogeneity of the actor through the nodal attributes, as well as in capturing the local
forces gave rise to the formation of edges in the Collaboration Intensity Network. Moreover,
the modelling results indicate that actors matching on exogenous attributes, as well as actors
forming partnerships on the basis of existing shared partners, can be associated with greater-
than-chance probabilities to exhibit collaborative behaviours. It is worth noting that the results
indicate that the longer the duration of the project, the higher the likelihood that complex
collaborative behaviours will be exhibited in a network.
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Problem Statement and Objectives

1 Problem Statement and Objectives

1.1 Introduction

In the past few years, many businesses have tried to address the increasing pressure of
markets, customer requirements for more flexibility and quicker response, and decreasing
economic growth, with cost-cutting programs and greater concentration on core
competencies.” Nowadays, due to the globalization of markets, business is undergoing a
transformation from the industrial to the information age, where revolutionary advances in
information and communication technologies have led to a new and more competitive,
unstable, and complex environment. In this new business environment, there is greater
pressure than ever before to control and reduce costs, to increase flexibility, to deliver
products with excellent quality on time, and to focus on core competencies while increasing
customer satisfaction. Survival in this environment in which organizations must operate
demands a new approach as a strategy to compete.

In this context, efficient and optimized business practices must be built on a foundation of
standardized business processes that are themselves based in collaborative practices and
efficient and standardized means of communicating business data.” It is worthwhile to
highlight the role played by new Information and Communication Technologies (ICTs) in this
new environment, as a communication and collaboration-supporting mechanism to bridge the
spatial distance between trading partners.3

This environment has led to a change in the project management paradigm. Traditional
project management—encompassing single projects at a single location and more concerned
with a top-down management view, scheduling, and project input and outputs than with
project process—has begun to change in favour of more collaborative project management.
Under this new paradigm, project management is more focused on tracking project work
processes and efficient and effective sharing of information and knowledge among project
team members. Task interdependence and member distribution across time will make high
levels of collaboration essential to project success.

Supply chain efforts pushed by this new technological paradigm have given organizations the
opportunity to bring together their distributed workforce and work together despite being
physically separated. Indeed, an increasing number of supply chain efforts (in the form of
projects, programs or portfolios) have allowed the formation of distributed project teams with
skilled team members from different locations, organizations, and cultures.’ The use of the
new ICTs, as Bardhan er al.’ suggest, can reduce the negative effects of physical team

! Prahalad and Hamel (1990)
% Seifert (2003)

3 Amaral ez al. (2011)

* Chen et al. (2003)

5 Jonsson et al. (2001)

® Bardhan et al. (2012)
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Problem Statement and Objectives

dispersion on project performance by enabling information exchange and close collaboration
among project team members.

Taken together, globalization pressures coupled with rapid and revolutionary advances in
technology-based communication are allowing many global organizations to work across
corporate boundaries to undertake, manage, and succeed in their supply chain efforts. Supply
Chain Distributed Projects (SCDPs’) with team members belonging to different organizations
and located in more than one geographic location and time zone, contributing to different
phases of a project, are a growing practice in many organizations and industrial sectors.®

The Collaboration Characterization Project Management (CCPM) model proposed in this
study constitutes a practical tool that can be used to evaluate the positive correlation between
contributory factors and the Intensity of Collaboration dimension. Put another way, this model
should allow companies to assess both the ability of the Project Team Roles (PTRs) to work
collaboratively and to appraise the impact of the contributory factors in shaping the
Collaboration Intensity Network® formed by PTRs. To validate both the postulates and the
model here proposed, some empirical case studies of SCDPs (in this case, warehouse
implementation projects) were conducted. The relationship between PTRs and the
characteristics of the associated ties between them were evaluated by means of a Social
Network Analysis (SNA). In order to do that, two approaches were used: first, a visual and
descriptive analysis, and second, a stochastic network method using Exponential Random
Graph Models (ERGMs). Visual and descriptive analyses were conducted to depict and
describe the main properties and characteristics of the network formed by PTRs in a SCDP, as
well as to recognize subgroups of PTRs working together in this network. ERGMs were used
both to test inferences from certain network sub-structures (endogenous factors) and to test
positive influence of the contributory attributes (exogenous factors) on the Intensity of
Collaboration dimension.

1.2 Research Question

In the past years many researchers have been interested in collaborative relationships between
project teams in a company as well as across companies along the Supply Chain. Distributed
projects are difficult to manage; therefore effective management of business processes is
needed, as well as the tuning of ICTs in order to support the project management teams in the
distribution and creation of shared information and understanding. "

The role of ICTs as essential mechanisms to enhance collaborative relationships among
distributed project team members has received greater researcher interest in the last decade.
For instance, Qureshi suggested a model of project management with special focus on ICTs as
support for collaborative relationships. Thus, an organization in a distributed project can focus
on those functions that it does best (core functions) and rely on the distributed partner to carry

” An organizational forms characterized by a temporary group of geographically dispersed individuals not belonging to the same organization
that work together towards a common goal

¥ Bala et al. (2010)

® Collaboration Intensity Network is defined in this research as the degree or measure of closeness or strength of the Collaborative
Relationship Ties (edges and non-edges) among partners in collaboration (PTRs belonging to a SCDP)

1% Mohammad Jafari ef al. (2010)
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out the other functions. Moreover, for efficient and effective outputs, it requires cooperative
attitudes; clear understanding of main objectives; communication and information exchange
support by ICTs; adaptations; and flexible procedures, cultures and team members.'
Effective communication was found to play an essential role in Distributed project team
performance.'” By the same token, Baker suggests that the inclusion of video to audio-based
communication can result in a significant improvement in decision making."> As the business
process are supposed to be performed by many companies distributed along the supply chain,
the management of these process is becoming complex and makes it almost impossible for a
single user to manage the process. Thus, supporting tools like a decision support system
(DSS) for team members will be needed.'*

In recent years, there has also been more research attention paid to the networking concept as
applied to the business context. For instance, the results of the Two THINKCcreative
workshops held in Portugal and a panel held in association with the BASYS’02 conference in
Mexico have contributed to the identification of potential modelling approaches for
Collaborative Networked Organizations (CNOs), and have also identified a major challenge
in how to model and understand social networks formed by virtual members. Some examples
of research topics in this direction are: Graph Theory; Semiotics, Normative Models and
Multi-agents; Network Analysis; Game Theory; Temporal and Modal Logic; Metaphors;
Theories of Complexity; and Dynamic Ontologies.'”” Another important finding of these
workshops was the clear necessity for future research in the area of CNOs. For instance it was
concluded that CNOs can be discussed from many perspectives and that there is no single
modelling approach that can efficiently support all perspectives. Thus, the main intended and
required characteristics to be modelled must be clearly understood before an appropriate
modelling approach can be chosen. Put differently, future research must be pursued directed
toward adapting existing modelling tools as well as understanding their applicability for the
domain of CNOs.

Many academics and practitioners have studied different aspects of distributed project teams.
However, it appears clear that empirical studies, based on a social network viewpoint, have
not paid much attention to the contributory factors that enable collaborative relationships in
the SCDP domain. Modelling collaborative relationships through the use of SNA has the
advantage of allowing the researchers to include emphasis on both technical issues and on
social and organizational aspects of the interactions in the same analysis.

This study is particularly interested in modelling collaborative networks where interactions
are strongly supported by information technology and systems. The domains of interest and of
relevance to this research are SCDPs, collaborative relationships and SNA. This study focuses
especially on how to characterize and understand collaborative relationships in SCDPs in
which their team members are dispersed across multiple organizations, space and time, as
well as overcoming the gaps found in the literature regarding the applicability of SNA
modelling tools for CNOs, specifically in SCDPs.

1 Qureshi (2006)

12 Willcocks (2003)

13 Baker (2002)

4 Pereira er al. (2001)

15 Camarinha-Matos and Afsarmanesh (2004)
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The research question arises from challenges observed in the Supply Chain Management
(SCM) domain, and specifically those influenced by globalization and rapid advances in
ICTs. So, the research was carried out to answer the following two questions:

* How can collaborative relationships among Project Team Roles in Supply Chain
Distributed Projects be characterized and understood?

e Which attributes enable Collaborative Relationship among Project Team Roles in
Supply Chain Distributed Projects?

To answer these questions, the Collaboration Characterization Project Management (CCPM)
model to assess collaborative relationships is proposed in this study. This model, together
with the methodology applied, constitutes a practical tool that can be used to both characterize
and understand collaborative relationships among PTRs in SCDPs and to evaluate the
influence of the contributory factors into the shaping of the overall structure of the
Collaboration Intensity Network.

As the main purpose of this study is to describe and understand the collaborative relationships
among project team members in SCDPs and to find empirical evidence of the positive
influence of the contributory factors identified in the literature review on the Intensity of
Collaboration among dispersed project team members, a SNA modelling approach was
selected. Social Network Relationships among project team members can be modelled as
social networks in which the nodes of the network represent people and the links of the
network represent the mode in which activities are coordinated, from single information
sharing to real collaboration in which members in the relationship—formally and informally,
through repeated sequences of interactions—jointly seek and implement solutions.

In summary, “this model, together with the methodology applied, constitutes a practical tool
that can be used to assess both the ability of its PTRs to work collaboratively and to appraise
the impact of contributory factors on the shaping of the Collaboration Intensity Network
formed by the PTRs.

1.3 Research Objectives
The overall objective of this research is to:
® Develop and validate a theoretical framework that can be used to characterize and
understand collaborative relationships among project team roles in Supply Chain
Distributed Projects.
Specific objectives include:
¢ Identification of contributory factors (attributes) that, according to the existing

literature, enable the development of collaborative relationships among supply chain
trading partners.
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¢ Building a theoretical framework to characterize and measure collaborative
relationships among project team roles in Supply Chain Distributed Projects.

e Validation of the theoretical framework through the examination of some empirical case
studies.

1.4 Organization of the Thesis

The outline of this thesis is organized in chapters 1-6 as follows: First, chapter 1 introduces
the problem statement and objectives as well as the organization of the thesis and
contributions of this research to theory and practice.

In chapter 2, a literature review is conducted to gain an understanding of the meaning of
collaboration and the influence of collaborative relationships on supply chain performance.
Then, a discussion about SCM as well as project management knowledge and practices is
presented. With globalization pressures and the advances of ICTs, a new paradigm has
emerged whereby companies are utilizing skilled team members dispersed around the world
to manage global distributed projects in a collaborative manner. So, a discussion focused on
how the supply chain should face this paradigm shift, encompassing distributed projects in
which their team members are dispersed across multiple organizations and separated by
distance and time zones is presented. Finally this section explores the evolution of a variety of
collaborative planning initiatives such as supply chain collaboration efforts and maturity
models. These have been proposed as an attempt to address to what extent organizations, as
well as the supply chain as a whole, are managing their business processes supported by
sustained collaboration practices.

Chapter 3 identifies key success factors, which according to the existing literature have
influenced the development of sustained collaborative relationships along the supply chain.
Based on those contributory factors identified in this section, a theoretical framework (the
CCPM model) to characterize and measure collaborative relationships along SCDPs is
proposed.

In chapter 4 a case study research is carried out as a mechanism to validate the theoretical
model presented in chapter 3. The empirical research was carried out using a case study
methodology. Three case studies were performed, the purpose of which is to: 1) describe the
main characteristics of the observed project networks—i.e. which are the key actors in the
networks, who is collaborating with whom—and give a line of graphical evidence on the
effects of the identified attributes in the Collaboration Intensity Network formed by the PTRs;
and to 2) assess the influence of the contributory factors in shaping the overall structure of the
Collaboration Intensity Network formed by the PTRs, i.e. to find what explains collaboration
among project team members.

The explorative empirical research analysis followed two approaches: First, some visual and
descriptive analyses were conducted. The empirical data were collected from email
relationships and from calendaring and scheduling information data stored in the database
module of a Lotus Notes application. Then a pseudo-code programmed in Mathematica was
used to depurate and build the collaborative network. Finally, the software Gephi was used to
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depict and describe the main properties and characteristics of the network formed by PTRs in
a SCDP. Second, stochastic modelling using ERGMs was performed to evaluate the positive
correlation between contributory factors and the Collaboration Intensity Network formed by
the PTRs.

Chapter 5 summarizes the main results of the explorative empirical research. They offer a line
of empirical evidence that both local structural dependencies (endogenous factors such as
Joint Actions, Information Sharing Structure, and Mutuality) and nodal attributes (exogenous
factors such as Organization, Level of Management, Trust and Cultural Diversity and
Background) proposed in the theoretical model strengthen the probability that PTRs will
succeed in establishing collaborative relationships.

Finally, Chapter 6 provides some discussion and principal findings of this research as well as
highlighting fields for future research in supply chain collaborative domains. Figure 1 depicts
the research design of this work.

Figure 1: Research design

1. Problem Statement and
Contribution to the

Science
2. State of the Art in 3. Collaboration
Collaboration & Supply Chain Characterization Project Model
Distributed Projects (SCDPs) (CCPM)

|

4. Empirical Research

!
5. Finding and

Discussions

!

6. Conclusion and
Further Works

Source: Original research

1.5 Contributions of the Research

1.5.1 Theoretical Contributions of the Research

The primary contribution of this research to the body of knowledge is centred on the
development and validation of a conceptual framework: the CCPM model. Having examined
each of the three cases, the results from the SNA have validated the CCPM model proposed in
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section 3.2. Thus, the proposed model can be used to understand collaborative relationships
between PTRs and the characteristics of the associated Collaborative Relationship Ties
between them in SCDPs. In addition, as the Hypothesis “Higher levels in the attributes to
enable collaborative relationships increase the Intensity of Collaboration among the PTRs in
SCDPs” was validated: It appears that the presence of the entire set of attributes in all the
dimensions proposed16 strengthens the probability that PTRs will succeed in establishing
collaborative relationships. That means, those attributes on the three dimensions proposed
(strategic, tactical and interpersonal) are associated with a higher probability of PTRs
exhibiting collaborative behaviours and therefore need to be addressed to successfully
manage collaborative relationships in SCDPs.

Traditional analytical modelling approaches have primarily focused on how to gain
understanding of the technical aspects of a particular system, while the social aspects of the
system have not been taken into account. These approaches, however, are not well suited to
modelling the structural and behavioural intricacies of complex systems. This gap, according
to Bellamy and Basole,'” can be overcome through the use of network analysis approaches.

Following the gap found by Bellamy and Basole, another important contribution of this
research is posited: the application of SNA as a methodological approach to understand how
networking and collaborative relationships occur in the field of SCDPs. SNA is a widely-used
tool in fields with complex relationships within entities, but it has not been applied to the field
of SCDPs. A Google search of “SNA” (as of August 2015) results in about 1,240,000,000
hits, an impressively large number. But a quick perusal of those hits show comparatively little
in the domain of either SCM or project management, despite the popularity of SNA in the
academic world, particularly in the field of sociology. On the other hand, SNA has been
gaining acceptance among business consultants as a dynamic and effective tool to explore and
exploit complex datasets with the objective of revealing the hidden connections that drive
how work gets done. There is a growing recognition by academics and practitioners of the
SCM community of the benefits social networks analytics can provide to understand the
structural and behavioural aspects of a complex system like a supply chain network. For
instance, Rozwell'® argues that SNA can help organizations to gather business intelligence on
employee relationships, depict information flows and value exchanges inside their
organizations and help supply chains to proactively seek patterns that can be used to
determine if they correspond to business opportunities or disruptions. It seems that SNA will
emerge as an innovative approach with many potential applications in the fields of logistics
and SCM over the next years. SNA applies to a wide range of business problems, including,
among others: Knowledge Management and Collaboration; Team-building; Human
Resources; Sales and Marketing; and Strategy.

It is worth highlighting that the framework proposed and validated in this research not only
aids the project management community (academics as well as practitioners) to evaluate the
influence of contributory factors to enable collaborative behaviours in SCDPs, but can also be
used in many other fields interested in understanding how networking and collaborative
relationships occurs between actors in network communities.

'¢ with the exception of the attribute of employee seniority; there was not compelling evidence to confirm or reject
' Bellamy and Basolle (2012)
18 Rozwell (2009)
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1.5.2 Practical Contributions of the Research

The modelling of SCDPs’ networks can help to (1) depict the principal properties and
characteristics of a distributed project network; (2) provide insight on how the collaboration is
structured in a SCDP and what explains collaboration between PTR; and (3) give a line of
empirical evidence regarding the associated effects of the attributes in the Collaboration
Intensity Network formed by the PTRs. Thus, this contribution, through the modelling of
Collaborative Networks, helps to provide a set of metrics that would allow managers to
identify collaborative links among PTRs, to recognize PTRs perceived as leaders and the role
they play within in the network, and to recognize subgroups of PTRS working together (i.e.,
connected components, bi-connected components, triads, clusters and communities).

The current procedure and methodological steps used in this dissertation to debug, depict,
characterize and understand collaborative relationships among PTRs in SCDPs, constitute
another important practical contribution of this research. Firstly, email relationships, as well
as calendaring and scheduling information data stored in the database modules of application
suites like Lotus Notes, were used as a main source for social network data; this information
was exported to a Flat File (.dat). Secondly, using the software Mathematica and its
manipulation functions, a Pseudo-code was developed to debug the initial data and depict the
social network of a SCDP (PTRs and their relationships with other PTRs in the network).
Thus, key information data regarding the number of nodes in each network and collaborative
relationship biased in one direction or another among PTRs was extracted using the Pseudo-
code presented in section 4.1.1. Finally, using the software Excel, Gephi, and R, some visual
and descriptive analysis and ERGM were applied in order to understand the main
characteristics of a project network, as well as to gain understanding of the local structural
forces and nodal attributes that influence the creation of Collaborative Relationship Ties over
an entire Distributed project network.
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2 Literature Review

This literature review provides an overview of the concepts that are relevant for this study.
Firstly, it outlines a review about concepts of collaborative relationships in the business
context and how they have been influencing supply chain performance. Based on these
statements, this work adopts a definition for collaborative relationships. Then next section
describes some of the most common definitions about the concepts of SCM found in
literature, a work definition for the concept of SCM as it is understood in this study is
presented as well as six drivers of change for the supply chain as improvement issues to be
managed for the Supply Chain Projects are identified. Many authors have claimed that due to
globalization and the rapid advances in ICTs a paradigm shift has appeared whereby the
supply chain requires new ways of doing old tasks. The next part of this section outlines a
new way of working for the SCM in which a structured, collaborative and measurable
approach that exploit project management knowledge and technics should be applied as a
means of achieving the operationalization of the supply chain improvements strategies. So, a
discussion focused on how the supply chain is facing this new environment, encompassing
distributed projects formed by skilled team members dispersed across multiple organizations
and worldwide is presented. The last part of this section presents a discussion about the
evolution of a variety of collaborative planning initiatives such as supply chain collaboration
efforts and maturity models, which have been proposed as an attempt to address to which
extend organizations as well as the supply chain as a whole are managing their business
process supported by sustained collaboration practices.

2.1 Collaborative Business Relationship Concept

The concept of collaboration is derived from the Late Latin “collaborare”, from the Latin

word com- together + laborare to work, meaning “fo work together”. 19

In order to understand and model Collaborative relationships in the context of business, it is
compulsory to first focus on the very base notion of collaboration. Although almost
everybody has a general notion about what collaboration is, this concept is often confused
with other terms like cooperation, coordination and communication.

In an attempt to bring a base concept of CR and distinguish its differences with respect to the
other related concepts, some definitions of collaboration in supply chain are presented in the

table 1 below.

Table 1: Definitions of the concept of collaboration

Source Definition / Main characteristics
Narus and | As the cooperation between independent but related organizations
Anderson (1996) sharing resources and potentialities to achieve the most

extraordinary customer needs.

Lambert et al. | Understand collaboration as a particular degree of relationship
(1999) between supply chain partners as a vehicle to share risk and

19 Collins English Dictionary ~Compete & Unabridged 10™ Edition
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benefits that results in greater success for the firms in relationship
than would be achieved when acting in isolation.

Simatupang  and | Two or more organizations working together to plan and execute

Sridharan (2002) their operations with higher profits than can be achieved by acting
alone.

Bowersox et al | Originates when two or more organizations freely agree to

(2003)

integrate human, financial, and/or technical resources in an effort
to create a new, more efficient, effective or relevant business
mode.

Stank et al. (2003)

A decision process among interrelated actors, involving the joint
ownership of decisions and collective responsibility for outcomes.

Bititci et al. (2004)

Collaboration refers as a group of independent organizations
working together, sharing resources, information, systems and risk
for achieving common goals and mutual benefits.

Crum and

Palmatier (2004)

Collaboration is characterized as “cooperative behaviour” or “joint
decision making” between companies, and encompasses a
willingness, versus a requirement, to engage in inter organizational
efforts.

Supply Chain
Council’s SCOR
Collaboration
Technical
Committee”

Define collaboration as "a relationship built on trust that is
benchmarked by the commitment to the team objective and where
consensus may not always be achievable but where nothing takes
place without the commitment of all involved”. Three levels of
collaboration are defined:

- Data exchange collaboration: when partners in collaboration
(intern or extern) exchange information, mainly to complete day-
to-day requirements. Information Sharing can be one way or two
ways.

- Cooperative Collaboration: when partners in collaboration
(intern or extern) share information systems and tools having all
of them access to information at the same time.

- Cognitive Collaboration: this is the highest level and involves
“work together requiring intellectual skills and cognitive
activities among the partners.

Golicic et al
(2003) and Parung and
Bititci (2005)

Defining different levels of collaborations which can be associated
to the use of different levels of resources, risk and benefits sharing.
These are:

- Coordination: involves communication and information sharing
with small aligning and mutual agreements so that more efficient
results are achieved.

- Cooperation: involves resource sharing with medium levels of
mutual agreements for achieving compatible goals.

- Collaboration: it implies, sharing information, resources, risks,
responsibilities and benefits sharing with high levels of mutual
agreements. Actors are more closely aligned looking to achieve
common goals and desired outcomes.

Finley and Srikanth
(2005)

Comprise diverse units working together, sharing processes,
technologies, and data to maximize value for the entire group and
the customers they serve.

20 Ayers (2004), in Chapter 8
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Min et al. (2005)

Encompass two or more organizations sharing the responsibility of
exchanging common planning, management, execution, and
performance measurement information.

Sanders and

Premus (2005)

Represents an affective, mutually shared process where two or
more organizations work together, have mutual understanding,
have a common vision, share resources, and achieve collective
goals.

Kahn et al. (2006)

Involves a process based on trust, mutual respect, information
sharing, joint ownership of decisions, and collective responsibility
for outcomes.

ECOLEAD
Consortium (2007)

This initiative introduces an additional level to the three previous
levels described above by Golicic et al. (2003) and Parung and
Bititci.,, (2005). Thus, networking level is added. It involves
communication and information exchange for mutual benefits.
Furthermore each of the above concepts constitutes a “building
block™ for the next definition. So, coordination extents networking;
cooperation extents coordination; and collaboration extents
cooperation.

Bititci et al. (2009)

Collaboration provides an instrument by which opportunities are
maximised and at the same time risks are minimised by bringing
together the right mix of competences and creating critical mass to
increase the competitive advantage of the organizations involved.

Bahinipati et al. | A business agreement between two or more companies at the same

(2009) level in the Supply chain or network in order to allow greater ease
of work and cooperation towards achieving a common objective.

Shuman and | Collaboration wraps up coordinating specific activities and

Twombly (2010). exchanging of appropriate information to leverage resources

having the purpose to seek the objectives among counterparts.
Collaboration brings the possibility of accessing hard and soft
issues (resources, knowledge, relationships), others have and using
each party’s resources to achieve common goals and benefits.

Several studies in extant literature have established some main requirements for collaborative
relationships. A summary of these requirements are presented in table 2.

Table 2: Requirements for collaboration

Source

Requirement for Collaboration

Shuman and Twombly
(2009)

« Must have a purpose.

« Requires an environment of trust and transparency.

« Relationships currencies. In fact, parties must believe that they
give and get balance over the time.

« Takes place in networks.

ECOLEAD
Consortium (2007)

« Parties share a common goal.

» Takes time, effort and dedication.

« As a process requires setting standard steps e.g. definition of
scope, structure, policies, assessment measures, identify risks and

Carlos Meisel
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plan contingencies, among others and establish commitment to
collaborate.”!

« Parties share responsibilities, information, resources, benefits and
risks. Notice that sharing does not mean equality.

« Parties share a mutual trust.

« Collaboration occurs in a “collaboration space”. It can take place
at the same time (synchronous collaboration) or at different times
(asynchronous collaboration). It may also happen in the same
place (collocated environment) or in different places (remote or
virtual environrnent).22

The Technical Committee of the Supply-Chain Council® has defined 5 levels of motivation
for collaboration in terms of a ‘“hierarchy of business needs”. These levels are similar to
Maslow’s hierarchy of needs (see figure 2). If the customer forces the change (customer pull),
the power of decision of an organization is constrained and the motivating force is likely to be
at level one or two in the pyramid. On the contrary, is one organization is pushing the change,
the motivating forces might be at levels 3, 4 and 5 and might drive the creation of a new niche
in the supply chain and its projects are moving beyond cost reduction to increase market
shares and incomes.

Figure 2: Motivation for collaboration in terms of hierarchy of needs

Value Chain
Leadership

Channel Master
Control
Sustained Grow and Market
Recognition
/ Sustained Business Activity \
/ Business Survival \

Source: ECOLEAD Consortium (2007)

Based on the concepts above mentioned, and in order to understand and model collaborative
relationships in the context of business, this endeavour agrees on the definition presented by
ECOLEAD Consortium®* and proposed the following working definition for collaborative
relationships:

2L Giesen (2002)

2 Winkler (2002)

2 Ayers (2004), Chapter 8
2 Viera et al. (2009)
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So, collaborative relationships are defined as the highest and demanding form of integration.
Thus collaboration extents and includes all the other integration concepts (see figure 3).
Therefore, networking, coordination and cooperation are included in the concept of
collaboration.

Networking, as the less demanding form of integration, involves only communication and
information exchange for mutual benefits. Then coordination extends networking. So, this
level of integration in addition to communication and information exchange, wraps up some
tuning /alignment of activities, so more efficient outcomes are achieved.

A more demanding joint endeavour is cooperation. It also extends coordination. Therefore, in
addition to the information exchange and tuning of activities it involves sharing and
leveraging resources for achieving common benefits and goals. Indeed, cooperation is
achieved by division of some work package activities among the partners in relationships. The
traditional supply chain represents a good example of a cooperation process.

Finally, the most demanding joint endeavour is collaboration. It extends the previous forms of
integration. Thus collaboration is an interactive, constructive, and knowledge-based process
in which partners in relationship communicate and share information, leverage resources and
coordinate activities to plant, implement and controlling together a set of activities to achieve
a common goal beyond what the partners’ capacity would allow them individually to
accomplish. *

Figure 3: Examples of joint endeavour

Sharing and
leveraging
resources
working together

Integration
Level

Sharing a.nc;i leveraging
resources - working alone

Alignment
of activities

Comunication &
Information Exchange

Joint

Networking  Coordination Cooperation Collaboration Activits
ctivity

Source: ECOLEAD Consortium (2007)

» Hartono and Holsapple (2004)
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This definition implies mutual engagement of two or more partners, coordinating specific
activities, and exchanging of appropriate information to leverage resources having a defined
purpose. This purpose is usually translated to a joint goal or a problem to be solved by
partners in relationships. It requires an environment of trust, reciprocity, flexibility,
interdependence and commitment%, and thus takes time, effort and dedication. Likewise,
parties in collaboration must believe that they give and get balance over the time, in order to
build trust, reciprocity and commitment.

In fact, collaboration can be seen as a process of relationship currencies, in which the partners
in collaboration could have the possibility of accessing the resources, knowledge and
relationships others network members have and using each party’s resources for mutual
benefits?’. However, collaboration did not happen all the time. So there are periods, where the
members work cooperatively. Thus they work alone and independently on their assigned
work packages. Then come periods where they joint together (physically or virtually) to
integrate their results and get further in order to solve the joint problem or to achieve the
common goal. Thus, collaboration and cooperation differs in terms of their depth of
interaction, integration, commitment, and complexity. Likewise, collaboration occurs over
time as members in relationship formally and informally through repetitive sequences of
interactions search and implements solutions jointly.

2.2 Collaborative Network Scenarios

Globalization trends and new advances in information and communication technologies have
defined new frontiers in business environment scenarios. In fact this trend has been playing an
important role for organizations in terms of integrations and flexibility requirements.

Collaborative Networks have emerged in this sequence as an organizational form consisting
of a variety of members (e.g. organizations and people) that are largely self-governing,
geographically distributed, and heterogeneous in terms of their operating environment,
culture, social capital and goals. A main characteristic of these networks is that their members
collaborate in order to solve the joint problem or to achieve common or compatible goals,
supported by the shared belief that together can achieve goals and better benefits that would
not be possible when acting in isolation.”®

During the last years, various manifestations of Collaborative Networks in different
application domains have emerged. Due to this and in an attempt to consolidate this
knowledge the ECOLEAD Consortium has developed a taxonomy to address and consolidate
the different collaborative networks manifestations. As a result of this endeavour, 14 different
organizational forms of collaborative networks were identified.

Although not all Collaborative Networks involve some kind of formal organizational
structure, most of them are characterized by having defined roles and responsibilities, and
some governance rules for their members. These kinds of networks are called “Collaborative

% Ibid,
2" Shuman and Twombly (2010)
28 Camarinha-Matos and Afsarmanesh (2005)
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Networked Organizations (CNOs)”. On the other hand, there are other more improvised forms
of collaboration in networks, in which their members may volunteer to collaborate forming
virtual communities (e.g., network formed in case of a natural disasters, or members working
together hoping to achieve a social cause). These kinds of Collaborative Networks are
characterized by both lack of an organizational structure and pre-plans, as well as absence of
rules and procedures on how activities should proceed. Thus, roles and responsibilities are not
always clearly defined. These spontaneous not business-oriented manifestations of
collaboration in networks can be called “ad hoc forms of collaborations” (see figure 4).

Among the CNOs, some networks are characterized by the high levels of intense
collaboration among its members and usually are oriented toward a common goal. These are
called Goal-oriented CNOs. As opposed to the previous ones, are defined the long-term
strategic CNOs as another type of integration focused on providing the basic infrastructure
and environment to support the agile and fluid arrangement of collaboration networks when
business opportunities arise. Indeed, in this special type of integration low levels of
collaboration, but mostly cooperation is practiced among their members. VO breeding
environments and professional virtual communities represent these kinds of networks.

Figure 4: Examples of Collaborative Networks
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Source: ECOLEAD Consortium (2007)

Among the various types of CNOs distinguish by the ECOLEAD Consortium, of special
relevance for this work are Goal-oriented CNOs. The Goal-oriented CNOs can themselves be
either governed by on-going production/service provision activities, or governed by the aim
of catching a single opportunity. Examples of these networks in table 3 and table 4 are
presented.
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Source

Definition

Main characteristics

Collaborative
Supply Chain
(CSO)

A long-term network of different interrelated
enterprises each having clear roles in the
manufacturing value chain and directly linked by
one or more of the upstream and downstream non-
linear network of relationships having the purpose
to serve the final customer. Supply chain members
working jointly with the objective to plan, execute
and control supply chain processes with greater
success than when acting in isolation.”’

- Goal-oriented
constellation.

- Long-term duration.

- Driven by on-going
production
activities.

Virtual
Government

Delineate an alliance of governmental organizations
that come together to combine their services to
bring integrated services to the citizen through a
common front-end.*’

- Goal-oriented
constellation.

- Long-term duration.

- Driven by service

provision activities.

The first case of CNOs labelled as Continuous Production-Driven, in figure 4 includes those
networks that have long-term durations as the case of supply chains. These networks remain
relatively stable relationships between their members during its life cycle. Clear definitions of
roles and responsibilities characterize these types of integrations.

In this research special attention is devoted to CSC networks and therefore some additional
definitions are presented. For instance, Narus and Anderson, state a CSC network as the
relationship among independent but interrelated firms to share resources and logistics
capabilities to meet the customer needs and at the same time, each trading member can exploit
profit-making opportunities that they cannot create alone™. Lambert et al. defines a CSC
network as a two or more supply chain members who work jointly within a particular degree
of relationship as a means to sharing risks and rewards and in return for its contributions, each
member involved achieve higher business performance than would be achieved by firms
individually.3 2 In a similar vein, Simatupang and Sridharan state that a CSC is the network of
different interrelated firms directly linked by one or more of the upstream and downstream
flows of products, services, finances and information working jointly with the objective to
plan, execute and control supply chain processes with greater success than when acting in
isolation. Supply chain members, through close cooperation, can effectively match demand
and supply increasing the overall performance of the supply chain and at the same time
improves dramatically the customer service.”

The second case of CNOs within the Goal-oriented networks, the so-called Opportunity-based
CNOs in Fig. 3 are short-term networks triggered by a specific collaboration opportunity as
the case of a virtual enterprise. That kind of networks will dissolve once their objective is
accomplished. The term “‘virtual” here used for these organizations, responses to the fact that

¥ Cox et al. (2001)

30 Camarinha-Matos and Afsarmanesh (2006)
31 Narus and Anderson (1996)

32 Lambert et al. (1999)

33 Simatupang and Sridharan (2002)
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these networks acts or pretend to act as a single unit when on the reality they are not a single
legal entity and, are commonly geographically distributed. Examples of these networks are
presented in table 4.

Table 4: Examples of Opportunity-based CNOs

Source Definition Main characteristics
Virtual Delineate a temporary joint of independent | - Goal-oriented
Organization enterprises in one whose members are | constellation
(VO) geographically apart but that come together to | - Temporary network

share resources and skills to achieve its |- Triggered by a specific
mission/objective and whose relationships are | collaboration
supported by information and communication | opportunity
technologies. Appearing to others to
Virtual Delineate a temporary or semi-temporary | be a single, unified
Enterprise (VE) | network of independent enterprises in one | organization with a
whose members are geographically apart but | unique real physical
that come together to communicate, share location.
resources, skills and core competences and | - Widely  usage  of
cooperate in order to achieve a business | communication  and
opportunities or goals and to share the | coordination
achieved revenues. A virtual enterprise is in | mechanisms enabled
fact treated as a particular case of a virtual | by information
organization. technologies.
Extended Characterize organizations in which a leading
Enterprise (EE) | organization extends its line of influence to all
or some of its suppliers. An EE can be
associated as a particular case of a VE.
Virtual  Team | Refers to a organizational form characterized
(VD) by a temporary group of geographically
dispersed individuals not belonging to the
same organization that work together towards
a common goal such as realizing a
consultancy job, a joint project, etc. Usually
this kind of network, use Information and
communication technologies as their main
interaction environment.

Source: Based on Camarinha-Matos and Afsarmanesh (2006)

2.3 SCM Knowledge

231

The term SCM appears to have been coined in the early 1980s by R.K. Oliver and M.D.
Webber;** they bring up the benefits of integrating the internal functional areas of
procurement, manufacturing and sales distribution. In the same direction, various definitions
of a SCM, considering only an internal supply chain that orchestrate functional departments

Defining SCM

3% Oliver and Webber (1982)
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involved in the flow of materials and information from inward to outwards ends of the
business were adopted in the past several years3 > La Londe and Master and Lambert et al.*®
define a SCM as the alignment of independent firms involved in manufacturing and bringing
products or services to the end customer. Meanwhile, Harland et al. 37 differentiate the
traditional supply chain concept from the supply network concept. They argue that, whilst a
traditional SCM tends to concentrate on linear flows of material, services and related
information, supply chain network encircle the complexity of networks involving all tiers
from the initial supplier to end-consumer. More so, they have extended the traditional internal
supply chain concept (intra-business concept) to the concepts of Supply Network (inter-
business concept). So they are considering three additional levels of management: Dyadic
Relationship with immediate partners, Chain Relationships including relationships from the
supplier’s supplier to the customer’s customer, and the Network Relationships of
interconnected companies. By the same token, Christopher’® recognizes, a lack of precision in
the term “Chain”, suggesting that the supply chain is the network of organizations that are
involved through downstream linkages (i.e., supply) and upstream linkages (i.e., distribution),
to produce products and services to the final consumers. He further emphasizes that the key to
success is the way that firms manage these relationships with suppliers and customers on an
integrated basis. Stock and Lambert™ reinforce this idea, by arguing that the way to achieve
competitive advantage lies on partnerships based on mutual trust and the desire to increase the
overall performance of both the individual companies and the supply chain as whole whilst
simultaneously achieving the customer requirements.

As defined by the Council of SCM Professionals*’, SCM includes planning and management
of all activities involved in sourcing and procurement, transformation, and logistics
management activities. Special remarks are given to alignment of the collaborative
relationships with supply chain partners, which can be suppliers, intermediaries, third party
service providers, retailers and customers to facilitate integration of supply and demand
management within and across companies.

Moreover, Mejza and Wisner, in their exploratory study offer empirical evidence to support
the notion of a SCM as an umbrella business discipline that deals with the building of inter-
organizational relationships throughout the integration of a wide scope of supply chain
processes’’. By the same token, Mentzer ef al. are portraying SCM as a strategic level
concept, considering SCM to be "the systemic, strategic coordination of the traditional
business functions within a particular company and across businesses within the supply chain,
for the purposes of improving the long-term performance of the individual companies and the

supply chain as a whole".*?

More so, some authors believe that the new concept of SCM is an evolutionary concept that
includes previous concepts like procurement management, physical distribution, strategic

35 Houlihan (1984); Jones and Riley (1985); Stevens (1989); Saunders (1994)
36 1a Londe and Masters (1994); Lambert et al. (1998)

37 Harland et al. (2001)

38 Christopher (1992)

% Stock and Lambert (1992)

40 Council of Supply Chain Management Professionals (CSCMP)

4 Mejza and Wisner (2001)

42 Mentzer et al. (2000)
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planning, and finance (see figure 5). It is worthwhile to highlight that coordination,
integration, collaboration and relationships building both across functional departments within
an organization and throughout multiple supply chain trading partners seem to be within the
purview of SCM.

Lambert, Cooper, and Pagh go further and understand SCM as the integration and managing
of key business processes linked across the functional areas within a company and along the
upstream and downstream activities of a supply chain from end customer through original
supplier. These processes interact throughout the different supply channel members for the
purpose of adding value for end consumers and stakeholders.”> They propose a SCM three-
component framework to encompass the essence of SCM: the structure of the supply chain,
the supply chain business processes, and the SCM components (see figure 6).

Figure 5: Evolution of supply chain management
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This supply chain network structure encompasses three structural aspects: (1) the members of
the supply chain, (2) the structural dimension of the network, and (3) the different types of
processes links across the supply chain (see figure 7). When determining the network
structure of a supply chain three structural elements should be identified. First of all, it is
necessary to identify who the members of the supply chain are and distinguish them between
primary and supporting members. Thus, to identify who should be considered as key member
of the supply chain. Then, the structural dimensions of the supply chain allows the focal
company to identify the horizontal structure (number of tiers across the supply chain), vertical
structure (number of suppliers and/or customer at each tier level), and the horizontal position

43 Lambert ef al. (1998)
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of the focal company in the network. Finally the executives should decide how closely they
should integrate and manage the different types of business process links identified in this

model.

Figure 6: Supply chain management framework: processes, network structure and key links
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Figure 7: Generic structure of a supply chain network
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The second component of the above model here explained, is oriented to the matter that the
executives should thoroughly identify, analyse and decide which key supply chain business
process to integrate and manage. As a starting point the member of the Global Supply Chain
forum identified seven key business processes that could be linked across the supply chain.
By the same token, Gruat la Forme er al.** have identified nine relevant processes at 4
different levels for the supply chain (see figure 8).

* Gruat La Forme e al. (2007)
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Figure 8: Supply Chain management collaboration processes
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The SCM components, is the third element of the SCM framework (see figure 9).
Management components are the joint activities that management establishes to integrate and
manage each process link through the live of the relationship. Lambert et al. propose 9
components classified in two groups. The first group includes the physical and technical
components e.g. planning and operating controls, work flow/activity structure, organization
structure, communication and information flow facility structure and product flow facility
structure. The second group is comprises by the managerial and behavioural components e.g.
management methods, power and leadership structure, risk and reward structure sharing and
culture and attitude. The scope of integration and management to apply for a business process
link depends on the number and intensity level, ranging from low to high, of components
added to the link. Put differently, since the drivers for integration are dynamic and differs
from process link to process link, the level of integration should vary depending on the
criticality of the process and over the time.*

Encompassed within this trend, Ballou distinguish three different levels in SCM, namely:
logistics operations, cross-functional coordination, and inter-organizational coordination (see
figure 10). Logistics operations as that part of the supply chain processes that includes
managing activities and processes such as planning, procurement, material flow management,
operations, inventory management, transportation, warehousing, distribution, customer
service and all the related information systems used to monitor these activities from the point
of origin to the point of consumption and final disposal, to comply with the customer
requirements. Cross-functional coordination referred as a horizontal business function focused
on building collaborative relationships with other traditional business functions within a
particular firm. Finally, inter-organizational coordination has to do with coordinating and
collaborating products flow among (forward and backward) supply chain trading partners.46

4 Lambert, Emmelhainz and Gardner (1996)
%8 Ballou (2007)
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Figure 9: Supply chain management fundamental components
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All of the above definitions suggest that the SCM is not only concerned with more than
simply the process of management the efficient, effective movement and storage of materials
and related information from the supplier’s supplier to the customer’s customer, but also with
the need to create closer relationships both across functional departments within an
organization and between the supply trading partners. Put another way, this endeavour
understand that the domain of SC is broader. It domain not only include two or more different
but interrelated firms which often become involved in supply chain processes to integrate the
purchasing, manufacturing, warehousing, transportation, customer service, demand planning,
supply planning across the supply chain to control the effective flow of goods and services,
related information and associated funds from end user to source of origin, but also should
include the understanding and alignment of collaborative relationships with supply chain
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partners to facilitate integration of supply and demand management within and across
companies.

In the last decades, changes in the business environment have contributed to the development
of SCNs. Thus, some actors have viewed SCM as an inter-organizational Supply Chain
Network (SCN) of autonomous or semi-autonomous business entities involved, through
upstream, cross-functional and downstream links, in the relevant business process that work
together to design, produce, deliver goods or services to the end customer.*’ Is a new vision of
the SCM as the management of the integral network of interconnected business processes by
keeping the oversight of materials, information, and finances as they move in a process from
supplier to manufacturer to wholesaler to retailer and finally to customer. It involves
coordinating and integrating flows within and among companies.48

This leads to the conclusion that the term “SCM” is increasingly giving place to “SCN”,
where the supply chain thinking must incorporate a holistic and systemic understanding of
both downstream and upstream non-linear network of relationships serving the final customer.

2.3.2  Dirivers of SC Change

The Project Management Institute (PMI)* has described SCM as an application area for
project management knowledge and practice. By the same token, Ayers50 argue that SCM
relies on project management knowledge and practices to better achieve strategic goals. The
author of this study affirm that without a doubt, effective supply chain managers will be the
ones that combine supply chain daily work with application of the project management
knowledge and practice to develop and execute supply chain strategies. In this direction the
author presents a framework to model a connection among the six supply chain drivers
identified: Innovation, Extended Products, Globalization, Flexibility, Process-centred
management and Collaboration (see figure 11).

The first driver identified is Innovation, in either product or process. This driver is considered
the engine of change in a supply chain. It is well known that a totally new product will require
new suppliers as well as new distribution channels for the product. Changes in process
technology (process innovation) may alter the way that the product is produced. Certainly,
innovation pushes supply chain change. This need of change come annually in the strategic
planning process or when things are no longer work well and the company is forced to react.
Then three drivers are identified as the ones that shape the direction, scope and form of the
products and services as well as the supply chains required to deliver them: Extended
Products, Globalization and Flexibility.

47 Lee and Billington (1993); Lambert, Cooper and Pagh (1998)

8 Krajewsky and Ritzman (1999); Schroeder (2015)

4 The Project Management Institute is the world’s leading not-for-profit professional membership association for the project, program and
portfolio management profession. www.pmi.org.

50 Ayers (2004)
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Figure 11: Drivers of supply chain management change
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Customer buying decision begins with a need for the base product, but quickly moves to
extended product. The hand book of SCM provides a definition of base and extended
products. The base product is the physical form of the product. The extended product includes
other characteristics that influence a purchase decision like availability, delivery, service,
reputation, among others.”’ Supply chain managers should monitor when the output of
product and process innovation create needs to change an existing supply chain, then design a
supply chain to fit the innovation or at least to incorporate the innovation into the best fit
supply chain already functioning in the company. However this is challenging, because base
product and extend product management usually are likely managed by separated departments
in a company. This division of responsibilities constitutes a barrier for a company to be
effective in the implementation of changes.

Business today is becoming borderless and firms and their supply chains cannot ignore the
influence of external global factors such as market forces, technological forces, cost forces
and political and macroeconomic forces. These factors are shaping the global environment
and are driving the development of the supply chain competitive strategy (see figure 12). In
the field of supply chain projects three related drivers are recognized: new sources, new
market and rationalization. New sources force changes upstream in the supply chain. New
Markets do the same downstream. Rationalization suggest that the business must look
continuously for opportunities to optimize business processes, diminish cost, increase
customer satisfaction, gain a competitive advantage, and face any breakdown caused by

ST Ayers (2006)
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uncertainties in the global market.”> It is seems for many supply chain managers that
globalization influences range from upstream suppliers to downstream customer.

Figure 12: The four driving forces of the globalization process
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The last driver emerging from the outputs innovation is the supply chain flexibility.
Flexibility reflects the ability of a system to change or react with little penalty in time, efforts,
cost or perform‘cmce.53 According to Ayers, a broader spectrum of the flexibility incorporate
three levels of flexibility: management mind set, long term and short term. As product,
process and markets changed, the supply chain must face the changes otherwise can put in
dangerous the company’s’ future. Thus, Flexibility has to be a real priority in the minds of the
managers. Long term flexibility is understood as the matching between the supply chain
design and customer requirements. Short term flexibility corresponds to the response time and
production flexibility. It is worth to highlight that these three levels are interdependent. Thus
means flexibility muss be recognized as a real priority in the minds of supply chain manager
to achieve long term flexibility; and long term flexibility is a pre-requisite to get short term
flexibility.”* Meanwhile SCOR define Agility (include Flexibility and Adaptability) as the
ability to respond to external influences and market changes in order to gain or maintain a
competitive advantage. It is defined as a performance metric at the strategic level 1 in the
Supply Chain Operation Reference Model and measure by four metrics: Upside supply chain
flexibility, upside supply chain adaptability, downside supply chain adaptability, and overall
value at risk.”® Zhang et al. split up flexibility in to two dimensions: flexible competencies
(defined internally at the organization) and flexible capabilities (perceived by the customer). *°

52 Ayers (2004)

53 Upton (1994)

3% Ayers (2004)

53 SCOR 10 (2010)
5 Zhang et al. (2003)
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Sanchez and Perez develop a framework of supply chain flexibility which includes three
levels of flexibility: basis, system and aggregate. The basic level of flexibility comprises shop
floor capabilities that have impact on supply chain. It includes three flexibility dimensions:
Product, Volume and Routing. The following level of flexibility (system flexibility) includes
three flexibility dimensions: Delivery, Transshipment and Delivery. The top level of
flexibility (aggregate flexibility) is linked to the customer supplier relationships; it includes
four flexibility dimensions: Launch, Sourcing, Response and Access. In addition they include
two main aspect of the flexibility: process flexibility of each supply chain plant and logistics
flexibility, related to different logistics strategies adopted either to distribute product to the
market or to procure a component from a supplier (see figure 13).

Figure 13: Supply chain flexibility dimensions

ﬂggregate — Chain \

* Launch
+ Sourcing Logistics
+ Response Flexibility

+ Access

System — Company

+ Delivery Process/
+ Transshipment Logistics
Postponement Flexibility

Basic — Shop floor

+ Product Process
- Volume Flexibility

= P

Source: Adapted from Sanchez and Perez (2005)

The output of product and process innovation is processed and transformed in requirements
for SCM processes and collaboration; the last two drivers presented in the model. The
importance of a process-centred management approach is not new. Reengineering, Quality
Management Systems, Total Quality Management, Sic-Sigma among others were successful
process-oriented movements in the last decade. Ayers’’ tackles three scenarios to manage
projects for supply chain improvements: 1) bottom-up projects originating in a functional
department, claiming for local savings; 2) Top-down projects coming from business top level,
crossing department boundaries, claiming success for the entire organization; and 3) projects
beyond top-down (i.e., those that extent organizational boundaries).

Projects in this last category seek to reduce costs, optimize processes and increase customer
satisfaction in the supply chain; (i.e., look to leverage and improve the supply chain
competitiveness). However, there are many obstacles to projects of this type, such as physical
dispersion, lack of trust, poor cost accounting, pointless performance measures, and lack of
skills among others. In fact, involving all shareholders in a tight collaboration, seeking to
solve problems and bring mutual benefits to all supply chain partners is not an easy task.
Today’s marketplace requires organizations to be based not around tasks, but process

57 Ayers (2004)
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oriented. This new scenario is giving way to “virtual organizations” that are created to
accomplish a strategic goals or to achieve business opportunities and then are dispersed when
their objectives are achieved.™

Collaboration is recognized for practitioners and academics as a highly adopted practice in
supply chain field.” Collaborative practices have become a well-established research
domain.”® There are enough evidences about the need of collaboration in building and
improving efficient and sustainable supply chains. By the same token the Supply Chain
Council’s has incorporated collaboration in its SCOR model as one of the key activity at level
3 processes (Process Element Level) that can support companies to compete companies in its
chosen markets. Another good example of an industry’s response to the need for supply chain
collaboration efforts is the CPFR reference model for the retail industry provided by the VICS
CPFR committee. Based on this general framework, CPFR discusses its four collaboration
scenarios (Retail event collaboration, DC replenishment collaboration, store replenishment
collaboration and collaborative assortment planning); collaboration roles (who of the partners
in collaboration is responsible for collaboration task) and organizational implications to
integrate collaborative process across corporate boundaries.’’

Many researchers have recognized collaboration as a vehicle to establish closer and long term
partnership relationships within supplier and customer along the supply chain®. Goffing et al.
emphasize the need for identifying potential supply chain partners with whom an organization
should liaise with®. However, a good selection about the partners with whom working closely
should be performed®. According to Horvath and Spekman et al. supply chain collaboration
has been recognized as a means of achieving competitive advantages“. The existing literature
describes two types of collaboration within the supply chain context: First the intra-firm
collaborative efforts among functional departments within a firm66; second, cross-
organizational collaborative efforts among supply chain partners.®’ Elaborating on this, Ayers
state, that effective performance of both internal collaboration and partnership between supply
chain members, allows collaboration leading to innovation, the first drivers of supply chain
change above presented.®®

So, to be competitive at the new supply chain scenario, supply chain managers must monitor
and examine each supply chain driver and its impacts as driving forces of change, and then
been proactive in managing the drivers rather than having them manage you. Thus, the supply
chain managers must evaluate whether the organization’s project portfolio is enough in term
of dealing with the drivers. It is worthwhile to mention than the drivers for a change
(innovation, extended products, flexibility and globalization) are all issues to be taken into
account in supply chain strategic planning which usually are at the bottom of many supply

58 Ross (1998)

5 Simatupang and Sridharan (2005)

60 pagell (2004)

61 VICS CPFR (2004)

%2 Gattorna and Walters (1996); Christopher (2011); Gunasekaran et al. (2001)
%3 Goffin et al. (2006)

64 Vereecke and Muylle (2006)

%5 Horvath (2001); Spekman et al. (1998)

% Dieh (2001); Wilson (2001)

87 Ireland and Bruce (2000); Barrat and Oliveira (2001)
% Ayers (2004)
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chain project. Thus, project are taking an increasing share of the companies works, displacing
ongoing and repetitive operations. Put differently, there is a tendency for the SCM knowledge
areas to structure the continuous improvement based on “management by projects”.

2.4 Distributed Supply Chain Management Projects

2.4.1 Supply Chain Management Projects

Turner® defines a project as: “An endeavour in which human, (or machine), material and
financial resources are organized in a novel way, to undertake a unique scope of work, of
given specification, within constraints of cost and time, so as to deliver beneficial change
defined by quantitative and qualitative objectives” .

The Project Management Institute’s guide to the Project Management Body of Knowledge
(PMBOK)" defines a project as a temporary endeavour leading to provide a unique product,
service or result. The word temporary refers that any project must have defined start and end
dates. The end is achieved when the project’s objectives has been completed, or when the
project is finished, because the objectives cannot be achieve, or when the project need does
not longer exists.

However it is worthwhile to realize that the handover of the project is not the same as the end

of the goods or services that the project delivers. Put differently, project management success
and project success are not necessarily directly related (see figure 14).

Figure 14: Stages in a project life cycle
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Source: Adapted from Munns and Bjeirmi (1996)

% Turner (2008)
" PMBOK® Guide (2008)
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According to Munns and Bjeirmi’', the focus, of project will tend to be of a long-term nature,
pointing to the expected total life of the project. In contracts, project management is focused
to the short-term life, until delivery of the project for use; therefore more concerned with the
planning, production and control looking to succeed in delivering projects with appropriate
performance standards, on time and within the budget (the triple constraint).

In attempt to bring a base concept of project management applied to supply chain context,
some definitions of project management are presented in the table 5.

Table 5: Definitions of the concept of project management
Source Definition- Main characteristics

Oisen (1971) PM encompass “the application of a collection of tools and
techniques to direct the use of diverse resources toward the
accomplishment of a unique, complex, one-time task within time,
cost and quality constraints. Each task requires a particular mix of
these tools and techniques structured to fit the task environment
and life cycle (from conception to completion) of the task”.

British Standard for | Defined PM as: “The planning, monitoring and control of all
Project Management | aspects of a project and the motivation of all those involved in it to
BS60794 (1996) achieve the project objectives on time and to the specified cost,
quality and performance” .

UK Association of | Understand PM as: “The planning, organization, monitoring and
Project Management | control of all aspects of a project and the motivation of all
(APM), (1995) involved to achieve the project objectives safely and within agreed
time, cost and performance criteria. The project manager is the
single point of responsibility for achieving this”.

Burke (1993) Understand PM as a specialized management technique, used to
plan and control projects under a strong single point of
responsibility.

Morris ( 1997) PM include “the process of integrating everything that needs to be

done (typically using a number of special PM techniques) as the
project evolves through its life cycle (from concept to handover) in
order to meet the project's objectives” .

PMBOK Guide | Describes a PM as “The application of knowledge, skills, tools and
(2008) techniques to project activities in order to meet stakeholder's needs
and expectations from a project."

As a summary from the previous definitions, a Project can be considered as a temporary
endeavour devoted to be the achievement of some specific objectives, in which human,
machines, material and financial resources are organized, to undertake a unique product,
service or result, within constraints of cost and time. It has to be completed within a set of
specifications, having defines start and end dates. In contrast, PM can be defined as the
process of planning, organization, monitoring and controlling of all aspects of a project and
the motivation of all the actors involved in it (typically using a number of PM tool and
techniques), in order to meet stakeholder’s need and achieve the project objectives, within

! Munns and Bjeirmi (1996)
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agreed time, cost and performance criteria. In summary, the author of this study agrees with
Munns and Bjeirmi in distinguish between project and project management.72

The result of any project usually are measured in terms of three essential success criteria,
called golden triangle (cost, time and performance), thus the success of a project relies on the
punctual, accurate to quality and cost-effective delivery of materials, system and facilities.
Typically, inside a mayor project there are many partner companies, stakeholders, suppliers,
contractor involved. So, supply chain methodologies and processes can be applied to project
management to ensure that the material, information and resources will be delivered as
required, reducing delays and costs and promoting a successful result for the whole project.73

Following the contributions from Ayers’, a Supply Chain Management Project (SCMP) in
this research is outlined as an extension of the organization’s overall strategy, conceived as
the focal point of that strategy. Similarly, have the same three essential success criteria
defined for normal projects. Thus, the success of a SCMP relies on the punctual, accurate to
quality and cost-effective delivery of products, services or results. In addition have some
additional characteristics:

1) Are strategic and important for the future of the business.

2) Require PM cross-functional coordination.

3) Projects are multicompany participation and broad sponsorship, so project
management coordination across company borders is needed. New integration
skills and knowledge is demanding.

4) Participants (internal departments, customers and suppliers are more likely to be
described as partners instead of not uninvolved buyers and sellers.

5) In some cases, they have ambiguous deliverables. This requires special SCM
knowledge and expertise to evaluate the deliverables for completion and to
develop appropriate control responses.

2.4.2 SCM Project Knowledge Areas

In the section above a distinction between the project and project management, as well as how
in the SCM domain a special area is being devote to the continuous improvement and
achievement of the strategic goals through the use of project management technics were
presented. In this section, further discussions will be devote to describe the nine knowledge
areas of expertise and related knowledge requirements required for a project team in order to
be successful on the context of project management but with a special focus on how project
management technics can be applied as a means of achieving strategic plans for the supply
chain improvements.

Regarding the nine knowledge areas of expertise, the PMBOK guide identifies four core
elements which determine the deliverable objectives of the project: scope, time, cost and
quality. Likewise, identify 5 additional areas, which provide the means of achieving the

2 Munns and Bjeirmi (1996)
73 Basu (2011)
™ Ayers (2004)
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deliverable objectives; namely: Integration, Human Resources, Communication, Risk, and
Procurement. The following tables list the PMBOK processes for each knowledge area
together with the process group to which the process is assigned.

2.4.2.1 Project Integration Management

According to the PMBOK guide, this knowledge area coordinate all aspects of the project
(processes and tasks within the PM process groups) that are crucial to project completion,
successfully engage stakeholders and meet project requirements. It, when properly performed,
ensures that all processes in a project run smoothly (see table 6).

Table 6: Overview of project integration management processes

Knowledge Area / PMBOK Management Processes
Process Group
Initiating - Project Charter Development: produce a document that formally

authorizes the start of a project and document the initial
requirements and expectation from the stakeholders

Planning - Plan Development: use information from other planning
processes, like strategic planning and return a project plan that is
modified as the project proceeds. This plan provides baseline
about how the project will be planned, executes, controlled, and

closed.
Execution - Plan Execution: control performance of the work defined in the
PM plan and provides appropriated feedback to change it.
Controlling - Control Project Work: encompass the tracking and reviewing the

progress to achieve the deliverables defined in the project plan.

- Integrate Change Control: process of reviewing all changes
requests, approving changes and changes to the deliveries. It
produces corrective actions that have to be incorporated into
project plans, assuring that work results meet requirements.

Closing - Close Project: delineate all the necessary activities to formally
complete the project. It includes the acceptance of the product,
service or result transition.

Source: Adapted from PMBOK® Guide (2008) and Ayers (2004)

2.4.2.2 Project Scope Management

Processes in this knowledge area are ranked with a special importance to the SCM
improvement projects. Two questions regarding the scope of supply chain projects usually
need to be addressed: 1) How to divide programs into project or project into phases, 2) what
supply chain level set better for the supply chain project, thus whether it’s departmental,
business unit, or supply chain. The Management processed in this knowledge area are
presented in the table 7 below.
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Table 7: Overview of project scope management processes

Knowledge Area / PMBOK Management Processes
Process Group
Initiating - Description of the project deliverable: a detailed description of the

project deliverable is required. So this process encompasses the

definition of supply chain improvement’s deliverable, which can

be a product, a service or a result.

Planning - Scope Planning: during the project plan development process
ongoing analysis of the project is performed. As a result the
project scope of a supply chain project is adjusted with greater
specificity as more information about the project is known.

- Scope Definition: Using the output of the project plan, a refined
work breakdown structure (WBS) is performed. The WBS split up
the project into task and smaller and more manageable
components or tasks. Thus WBS structures and defined the total
scope of the project.

Controlling - Scope Verification: is the process of formalizing acceptance of the
deliveries of the project with the executive authority (steering
committee).

- Scope change Control: is the process of continuous monitoring
and reviewing the status of the project and deliverables and
changing the scope baseline.

Source: Adapted from PMBOK® Guide (2008) and Ayers (2004)

2.4.2.3 Project Time Management

Time management approach for the supply chain projects is similar to those needed for other
types of project and encompasses the process required to do an effective time management of
the project. The processes in this knowledge area outlines in the table 8 below.

Table 8: Overview of project time management processes

Knowledge Area PMBOK Management Processes
/ Process Group
Planning - Activity Definition: using the outputs of the WBS, this process

defines the specific project activities to be performed to carry out
the project deliverables.

- Activity Sequencing: this process encompasses the identification
and documenting of relationship and dependencies among the
project activities sequencing them in the order they are performed.
An output of this process is a Project Network Diagram.

- Resource Estimation: the purpose of this process is to estimate the
type and quantity of the resources required to accomplish the
a