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Abstract 
Companies are traditionally divided in specialised areas in a hierarchical organisation, usually 
referred to as functions. On the other hand, during the last decade companies have realised the 
importance of their processes. When they change towards a "process orientation" they must 
overcome some organisational problems to integrate the new process orientation into the 
already existing functional organisation. Besides, more and more importance is given to the 
specific characteristics of products, leading to product-driven manufacturing e.g. focussing on 
the product life cycles. Thus, one may find companies dealing with three different ways of 
working at the same time: product orientation, function orientation and process orientation. 

This paper addresses how product, process and functional orientations can be integrated, 
with the purpose of improving collaborative production management. In supply chains and 
networks it is of vital importance that concepts and terminology are shared among the 
collaborative partners. Even though this paper focuses on these issues for internal operations, 
the results can easily be transferred to multi-plant collaborative production environments. The 
proposed framework aims at providing a bridge between the Enterprise Integration and 
Operation Management fields. We identify important issues and factors to be considered, as 
well as point to approaches for analysing production systems based on an integrative view. 
Specifically we discuss the application of "model views" in analysing product, process and 
functional orientations in an empirical study of a large telecommunications company. The 
analysis is based on process modelling from the perspective that a process is performed by 
resources from the functions to produce products along their life cycles. The process analysis 
forms the basis for integration of these three perspectives. We also compare this approach to 
the GERAM enterprise integration approach, which uses four views: resource, information, 
organisation and function as the means for studying different parts of the enterprise. As a 
result the term orientation is defined and explained, and its inclusion in GERAM is analysed. 
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INTRODUCTION 

Enterprises are more than ever facing severe competition in the global 
marketplace. Most companies operate in worldwide markets. Their products are 
customized to individual specifications and delivered according to imposed due 
dates. Time-based competition leads to the need to reduce the time to technology 
(TTT), i.e. the technology development time, time-to-market (TTM), i.e. the new 
product development time, as well as the time-to-customer (TTC), i.e. the time to 
deliver a customer order. Product life cycles are becoming shorter. Agility is 
required to adapt quickly to changes in the market and manufacturing environment. 
Consequently, efficient operations and innovative management of change are 
essential for surviving and competing in the future. 

New manufacturing concepts have successively emerged such as CIM, JIT, 
TOC, TQM, ERP, BPR, lean manufacturing, concurrent engineering, extended 
enterprise, supply chain management, and many others. They have all claimed to 
have the key for success in the new competitive environment. Still, not one of these 
concepts offers "the final solution" since each is constantly challenged by new ideas. 

Recently, the concept of enterprise integration (EI) has emerged, which draws 
on ideas from previous concepts. Even though the concept is relatively new, there 
already exists a considerable amount of literature on the matter, explaining different 
architectures and related methodologies, concepts as well as tools; see e.g. Vemadat 
(1996) and Bemus et al. (1996). Comparisons are found in e.g. Kosanke et al. 
(1997) and Bemus et al. (1996). Efforts to establish standards are found in e.g. ENV 
40 003 (1990), ISO 15 704 (1999), and ENV 12 204 (1995). When reviewing the 
literature on EI, it is notable that this concept has emerged from the computer 
integrated manufacturing (CIM) field, wherefore the language used is to a large 
extent related to the automation, automatic control, and computer science fields. 
Today, the EI concept is wider than CIM and involves the entire enterprise, although 
most of its terms and vocabulary still belong to the CIM field, raising some 
difficulties.when applying them. · 

The standards in ENV 40 003 (1990) provide a framework for modelling and 
analysing enterprises, choosing three dimensions for defining the scope and content 
of enterprise modelling. These dimensions have been selected for their ability to 
include all concepts needed. One dimension is concerned with the life cycle of the 
model starting from the statement of new product requirements to a processable 
model. This life cycle refers to the enterprise entity or system and must not be mixed 
up with the product life cycle see ISO/DIS 15704, (1998). Another dimension is 
concerned with the degree of particularization process from generic through partial 
to particular models. The third dimension is concerned with the structure and 
behaviour of a model, which considers appropriate aspects of an enterprise. This 
dimension provides a controlled visualization of specific views of the enterprise 
model and express key aspects of it. A model content view is defined as a selective 
perception of an enterprise, which emphasises some particular aspect and disregards 
others; see ENV 12204 (1995) and ISO/DIS 15704, (1998). Four different views 
have been defined: function (closely related to the process and activity concepts), 
information, organisation and resource. 
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Traditionally, companies are divided into specialised areas in a hierarchical 
organisation, corresponding to functions. Notice that this term is used completely 
different here as it is used in EI field. During the last decade companies have 
realised the importance of their processes and many changed towards "process 
orientation" overcoming some organisational problems to integrate the new process 
orientation into the already existing functional organisation. Besides, more and more 
importance is given to the specific characteristics of products, leading to product
driven manufacturing e.g. focussing on the product life cycles. Thus, one may find 
companies dealing with three different ways of working at the same time: product 
orientation, functional orientation and process orientation. In other words, they are 
interested in ways to integrate these three different perspectives finding them all 
important. This was the situation of the company in the case study. 

This paper is a result of trying to apply the standards of "views" for enterprise 
integration in a large telecommunications company. It highlights some 
considerations in the Enterprise Integration (EI) field to adapt and use many of its 
already developed and accepted concepts described in the literature when integrating 
new perspectives such as function, process and product orientations. This paper is 
meant to provide a bridge from the EI field to the Operation Management (OM) 
field. 

The research questions are: How do process and functional orientations relate to 
the standard views? How might a "product-driven manufacturing" (focused on 
product life cycles) be considered in the dimensions when modelling the enterprise? 
How can these three perspectives be analysed taking advantage of the established EI 
concepts? 

This paper uses a case study highlighting the need for new perspectives on EI, 
particularly the product orientation (based on the product life cycle), and then 
generalises the principles of functional, process and product orientations for El. 
First, we present some theory as a basis for the analysis of enterprise integration. 
Then we describe the case study. Our research questions are addressed in the 
Following sections. Next section focuses on process and functional orientations and 
their relation to the standards, where a proposal of the use of "perspectives" and its 
advantages are discussed. This is followed by the product orientation analysis and 
then the process modelling as the key for the integrated approach is presented. 

ENTERPRISE INTEGRATION AND DIMENSIONS 

First we will define some terminology that is used in the paper. Enterprise 
integration (EI) is concerned with facilitating information, control, decision and 
material flows across organisational boundaries by connecting all the necessary 
functions and heterogeneous functional entities in order to improve communication, 
cooperation, and coordination within this enterprise so that the enterprise behaves as 
an integrated whole, being aligned to its own strategy; see e.g. Ortiz (1998), thereby 
enhancing its overall productivity, flexibility, and capacity for management of 
change. 

The IFIPIIFAC (Task Force on Architectures for Enterprise Integration> has 
developed the definition of a complete, generalised enterprise-reference architecture 
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and methodology and has called it GERAM, see ISO/DIS 15704 (1998), which is 
capable of supporting those who plan, design, and implement complex enterprise
integration projects. GERAM is intended to facilitate the unification of methods of 
several disciplines used in the change process, such as methods of industrial 
engineering, management science, control engineering, communication and 
information technology. It provides a description of all the elements recommended 
in enterprise engineering and integration, viewing enterprise models as an essential 
component. GERAM works with entities, which require a set of activities to develop 
the concepts of the underlying entity. These concepts include the definition of the 
entity's mission, vision, values, strategies, objectives, operational concepts, policies, 
business plans and so forth. Enterprises are seen as entities. GERAM introduces as 
well the concept of entity types and the relations between those types. This is of vital 
importance later on when analysing the integration of the product orientation since 
products are also seen as entities. Many categories of enterprise entities are defined: 
those which are concerned with different types of operations (project enterprise 
entity, repetitive service and manufacturing enterprise entity, and product entity), 
those which are a generic and recursive set of enterprise entities (strategic enterprise 
management entity, enterprise engineering/integration entity, enterprise entity and 
product entity-it refers to those products produced by the company), and those 
known as methodology entity. For further details see ISO/DIS 15704 (1998). 

Things that are to be integrated and coordinated need to be modelled. Thus, 
enterprise modelling is clearly a prerequisite for enterprise integration, according to 
e.g. Vernadat (1996). In other words, an enterprise entity must be modelled. 
Enterprise models include all those descriptions, designs, and formal models of the 
enterprise, which are prepared in the course of the enterprise life cycle. A model 
should represent the reality of the enterprise operation according to the requirements 
of the model user and its application. GERAM, see ISO/DIS 15704, (1998), 
provides an analysis and modelling framework, based on ENV 40003 (1990) and 
ISO 14258 (1998), and identities three dimensions for defining the scope and 
content of enterprise modelling, cf. Figm-e 1: 
" Life-cycle dimension, providing for the controlled modelling process of 

enterprise entities according to the life-cycle activities; 

" 

" 

Genericity dimension, providing for the controlled particularisation 
(instantiation) process from generic through partial to particular; 
View dimension, providing for the controlled visualisation of specific views of 
the enterprise entity. 

To reduce the complexity of the resulting enterprise model GERA provides the 
view concept, which allows the operational processes to be described as an 
integrated model, but to be presented to the user in different subsets called model 
views. There are different model views as: purpose views (customer service and 
product, management and control), implementation views (human implementation 
tasks, automated tasks), and physical manifestation views (software and hardware). 
Additional views might be defined according to specific user needs. The interest of 
this paper is on the model content views that are: function, information, resource and 
organisation. The function view represents the functionality (activities) and the 
behaviour (flow of control) of the business processes of the enterprise. Decisional 
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activities of the management related operations are represented, as well as 
transformational and support activities. The information view collects knowledge 
about objects of the enterprise (material and information) as they are used and 
produced in the course of the enterprise operations. The resource view represents the 
resources (human and technical agents as well as technological components) of the 
enterprise. The organisation view represents the responsibilities and authorities on 
all entities identified in the other views (function, information, resources). ENV 
40 003 (1990) presents further details on this framework for enterprise modelling, 
ENV 12 204 (1995) defines a reference set of twelve constructs for enterprise 
modelling, and ISO/DIS 14 258 (1998) defines rules and concepts for enterprise 
models. 

ldentifiCIIIlon 

Concept 

RlquiremCJIIS 

~· Desi,en 
~ ... 

lmplemtntation 

Opation 

OecommiHion 

A CASE STUDY 

Panicular Arcllitmure 

Figure 1 - The GERA modelling framework 

The case study addressed in this paper was carried out at a large company in the 
telecommunications sector. New products were launched to the market often; the 
product life cycles ranged between 6 and 18 months. Flexibility, quick response, 
high efficiency and productivity were seen as some of the key factors to keep the 
company in this market. This led the company, and especially the factory in the 
study, to focus on its processes and the relationship with their functional 
departments. The product life cycles were so short that the company had to focus on 
them. Every new product introduction or product removal affected many 
manufacturing decisions such as capacity, production processes, information system, 
dedicated resources, and responsibilities. 
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Thus the company had to focus three areas in order to be efficient, illustrated in 
Figure 2. A further analysis of the perceptions of the personnel at different 
organisational levels on the integration of these orientations is reported in Saven 
(2002a). They thought that the "tri-dimensional" system might offer even higher 
benefits than the sum of those of each of the "dimensions" may give by itself. 
Consequently, an integrated approach was required. It was neither clear nor well 
defined how these three dimensions or orientations should work together or how its 
information system could support them. Many unsolved conflicts were detected 
during the project related to responsibilities, resources, activities, and information 
required. Hence, the need for an EI project from this point of view became apparent. 

Functional areas 

Figure 2 - Integration of process, function and product orientations 

The goal of the project was to develop a generic model to explain and describe 
the integration needed between these orientations. The methodology used was ( 1) 
literature review, (2) analysis of the EI and enterprise modelling concept, especially 
of different process modelling techniques and tools, (3) analysis of the current 
situation at the company, (4) gathering data, (5) building a process model to analyse 
the integration between functions and processes, (6) incorporation of the 
consideration of product life cycle orientation in the model, and (7) final integrated 
analysis and inductive conclusions. Unfortunately, the market changed faster than 
the company could manage which led to an outsourcing decision of the operations in 
this study, which in its turn led to an interruption of this project. Thus, some 
modifications of the project were necessary, such that point 6 in the methodology 
was treated only theoretically. 

PROPOSAL OF PERSPECTIVES 

The orientations proposed are defined in the following. Functional orientation is 
a way of working organised in departmental areas each of which group 
homogeneous highly specialised resources. This is the traditional approach and 
reflects the organisation. It is flexible for product mix changes. Process orientation is 
a way of working focused on the identification of important workflows to get an 
ordered structure and a base for improvements. Companies' activities are organised 
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in business processes that are a collection of activities that take one or more kinds of 
inputs and create an output of value to the customer. Product orientation is the way 
of working in which all operational issues regarding the product are followed during 
its life cycle on a global basis to ensure that they are carried out in a consistent, 
effective manner, promoting integration between all parties involved with the 
product It is necessary for volatile technology with short product life cycles. Thus, 
companies in expanding high-technology markets cannot suffice with functional 
orientation or process orientation; rather, they need a product orientation with 
supportive functional and process orientations, where the two last complement the 
former one. 

When analysing the EI concepts in the literature and trying to apply them to the 
case study a problem appeared: lack of understanding leading to bad 
communication. It seemed that the EI literature and the company were not speaking 
the same language. This leads to great difficulties in understanding the concepts for 
those without a background in information systems/information technology. It was 
obvious that a simpler terminology was required, relating to what was widely used at 
the enterprise in order to facilitate the implementation of EI. Therefore, it is 
important to find the equivalence between the terms used at the company and those 
used in EI, by harmonising the terms used in OM and those used in EI, since the 
terminology used at the company was much closer the OM field. 

At the beginning of the project it was thought that the function orientation was 
equivalent to both the organisation and resource views, and that the process 
orientation was equivalent to the function and information views. In this sense 
orientations or views seemed to be synonymous. However, when building the model 
it was clear that the process orientation required a definition of activities (functions), 
responsibilities, resources and inputs and outputs. Thus, it required dements from all 
four views. The same was true for the function orientation; see Figure 3. 

What are the similarities and differences between dimensions and views on the 
one hand and orientations on the other? Dimension refers to a magnitude useful to 
define a phenomenon. When modelling some components, different point of views, 
different aspects and degrees of detail may well need to be considered. Hence, 
enterprise's modelling framework defines three different dimensions, which are 
interrelated to assure completeness of an enterprise modeL One of the dimensions 
concerns different views each of which gives a selective perception of an enterprise 
including some particular aspects and disregards others. The idea is to allow the 
modelling of the major aspects of the enterprise independently of each other and to 
be expressed by different users. 

Taking the definitions of function, process and product orientations above into 
account it is clear that they neither compose a new dimension nor a new view. 
Process and function orientations have same components: information, resources 
(humans and other resources), organization and activities. As an example, the 
plam1ing process has some planners who use forecasting and customer orders 
information to assign capacity (both machines and operators) in order to produce on 
time and maintain the due dates. The process owner must ensure that the process 
reaches its goaL The same elements might be seen from another perspective. The 
tactical planning department has some planners doing part of the planning process at 
the tactical level having to relate to other departments such as purchasing or 
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production. The manager of tactical planning organises and provides the tactical 
planners with the necessary resources to accomplish their task but his/her focus is on 
his/her employees securing the necessary training, motivation, etc., disregarding the 
result of the whole planning process. Each of these orientations uses the same 
components in different ways or sees them from different perspectives; with 
different focus. Yet they are the same persons, doing the same activities, using the 
same resources and information and being organised the same way. These two 
orientations give a selective perception of an enterprise underlying some particular 
aspects disregarding others and thus they might be called views, cf. Figure 3. 
Nevertheless, taking into account that the purpose of being focused on different 
perspectives at the company is their focus on a way of working, a way of organising 
all the elements into the company instead of the focus on a part of these elements 
grouping them homogeneously, it seems necessary to use the term orientation or 
perspective in order to emphasize this differentiation, see Figure 4. An orientation 
may have different views. 

The product orientation does not present a selective perception of an enterprise 
with some particular aspects but its focus is on what the enterprise produces; i.e. its 
output. For this, enterprises use the above components although the focus is not on 
how the components work from different points of view but rather on how the 
outputs influence the way of working or even which components to use. Thus, 
depending on the phase in the product life cycle enterprises might assign resources, 
information, activities and organisation in different ways. Both process and function 
orientations might be affected. For example, when a product is into the maturity 
phase it needs high production capacity, on the other hand when it is in the 
introduction phase it is more important to get the right information between the 
market and production. This orientation has a strong strategic relevance; see Saven 
(2002a). Depending upon the phase in the product life cycle, changes in some or part 
of their processes might be required (specially at the shop floor). This may imply a 
re-design of the factory layout, new investments, hiring or flring employees or even 
changes in the mission or values of the company, e.g. when introducing a new 
product for a new market segment. This means that the product orientation cannot be 
seen as a view. Therefore, we propose that the product with its product life cycle 
also constitutes an orientation or perspective. Figure 4 shows how the three 
proposed orientations are orthogonal and may have different views. 



383 

Function Orientation 

Process Orientation 

Figure 3 - The two orientations (perspectives) relative the four views 

--~.· 

............... ~ ... --. 
Figure 4 - Proposal of three new perspectives or orientations 

Trying to use the traditional EI concepts at the company created a lot of 
misunderstandings. People easily comprehend terms such as enterprise, batch 
production, product life cycle, process focus, functions areas or departments. 
However, terms like enterprise entity, repetitive service and manufacturing 
enterprise entity, product entity, entity type, dimensions, functional view, 
instantiation, project enterprise entity, among others required further and thorough 
explanations. 

What is called a function view in EI is closely related to what enterprises know 
as a process view. The term function in enterprises defines departmental areas at the 
company. To analyse the departmental structure of the company, EI suggests the use 
of the organisational view but the organisation may be structured in functional areas 
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or in processes. Therefore, the organisational view is not synonymous to the 
function orientation; nor is function to process. All this leads easily to 
misunderstandings. Furthermore, the product orientation has not been included in 
EI. 

In order to facilitate EI in a company, a simpler language is needed for these 
concepts. The proposal is to continue using the common and accepted terms widely 
used in operations management as enterprise, batch production, product life cycle, 
process focus, functions or departments and so forth, introducing the new term 
orientation or perspective to appoint a way of working, illustrated conceptually in 
Figure 4. This term points out not only a view but a dimension and its relations to 
views as well. It is up to the integration project leader to use and interpret the EI 
terminology, while the rest of the company does not need further details on EI terms. 

PRODUCT ORIENTATION 

In this section we will present some ideas on how the EI views and dimensions 
relate to the perspectives and how to analyse the integration of these orientations. As 
it was pointed out previously, product orientation is not a view because a product 
should be regarded as an object as the result of processes and activities using 
information and resources organised in a certain way. Therefore it cannot be treated 
as another view but as a way of working. It can be regarded as a conjunction of the 
four views and the life-cycle dimension (the dimension of model). 

Using the insights from the operations management literature and especially 
from the manufacturing strategy area, a mismatch between manufacturing and 
marketing is typically a result of the inability of these two functions to reach a 
common understanding as to the competitive priorities of the products in the product 
portfolio. Leong et al. (1990) showed that there is a consensus in the manufacturing 
strategy literature on an appropriate set of five categories of competitive priorities. 
These five are quality, delivery performance, cost, flexibility and innovativeness. 
The constructs of the competitive priorities have been empirically tested (Ward et 
al., 1998), and they showed an acceptable level of internal consistency within the 
respective priority. The use of the concepts of order winners and qualifiers (Hill 
2000) can help to specify the type and mix of priorities that each product must 
match. The idea is that a product or homogeneous product group has a specific set of 
order winners and qualifiers for a specific market or market segment, and that these 
may differ between product groups and between markets. As a consequence, these 
products need to be produced in different ways to focus on their respective 
competitive priorities. For example, a product competing on price needs to be 
produced quite differently than a product competing on design and flexibility. Thus, 
the competitive priorities of the enterprise are driven by those of its products. 
Therefore in order to compete successfully, and for the enterprise to ensure strategic 
alignment between markets and manufacturing it must focus on its products, and 
understand the order winners and qualifiers for its products along their product life 
cycles i.e. a product orientation is required. Hence, this orientation is of strategic 
importance and affects many other entities in the enterprise along the whole 
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enterprise life cycle. Figure 6 depicts the relationships between GERA entity types 
when the enterprise works with product orientation. 

Manufat:lllring Entity 
(7'yp<3) 

Product Elltapriac conecpt foc:uaal on plOifw:l! 

l 

Produd: Enterpi&c inslallation rocuaed on producta 

1 

Figure 6 -Relationships between GERA entity types when working with product orientation 

Time 
<Life ltistory) 

Figure 7- Parallel processes along the enterprise life, according to GERAM (source: 
ISO/DIS 15704, 1998) 

In GERAM, the focus for EI initiatives is the enterprise life cycle rather than the 
product life cycle (see Figure 7). In CIMOSA terms, product orientation is not a 
domain but an object. However a product or a product group may be seen as a 
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business unit in the company. From this point of view it seems natural to consider it 
as a domain. Every time a product starts, it must be analysed if some changes in the 
domains are required or not along the evolution of its life cycle. When an enterprise 
is in its operation phase it produces products but already at the stage when a new 
product is being designed and launched onto the market, some modifications in the 
enterprise (at its entity life cycle) may well be needed, (see Figure 8). This Figure 
shows how changes occur along the enterprise life cycle. In a product-oriented 
company, these changes are typically driven by the launch of every new product. 

Four main stages at the enterprise operation phase of the product life cycle are 
typically identified: introduction, growth, maturity, and decline, see Figure 8. Each 
of the four phases will affect one or more enterprise's life cycle phases, i.e. a 
product requires different information, processes, and resources depending on the 
stage of its life cycle in which is. Furthermore, a product may even modify the 
mission of the enterprise to some extent, e.g. when introducing products in a new 
market segment. Using GERAM terms this means that the product orientation may 
be seen as another entity, which relates very close to the enterprise entity, see Figure 
8. The life cycle stages of the enterprise in Figure 8, i.e. identification, concept, 
requirements, design, implementation, operation, and decommission, could easily be 
interpreted stages in the product life cycle incorporating product development. Thus, 
the structure for the enterprise as an entity can be transferred to the product as an 
entity, with respect to the product orientation of the product life cycle. 

Enterprise life cycle Product Entity 

Identification 

Requirements 

Preliminary 

Deatailed DesiJm 

Jmplementalion 

Operation 

Decommission 

Figure 8 -Product orientation as an entity 

PROCESS MODELLING AS THE KEY FOR INTEGRATED 
ANALYSIS 

To analyse and integrate the perspectives it is appropriate to build a model for 
that purpose. As a result of the EI views and dimensions review it was found that the 
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constructs for enterprise modelling described in ENV 12 204 (1996) which support 
the views defined in ENV 40 003 (1990) are for computer-based modelling of 
enterprises, focusing on discrete parts manufacturing. Models generated using these 
constructs will be computer processable, enabling the daily operations of an 
enterprise to be monitored and controlled by such models. These constructs are 
based on object-oriented programming. These may be used when defining a new 
enterprise and its modelling starts from scratch and a detailed model of all enterprise 
elements is required. The idea of these views seems good when analysing in detail 
some of the enterprise aspects, especially when the purpose is to identify all the 
components to build an executable model of the enterprise, for an operational level. 
Nevertheless, when analysing the integration at the conceptual level it does not seem 
useful to disaggregate the elements but rather the opposite. Hence, it was not 
appropriate to build an enactable model like that for analysing the behaviour of the 
enterprise as an overview and from a more strategic point of view and purpose. It is 
not necessary when the company already has an information system for its daily 
operations to be monitored and controlled. Furthermore, such a model would require 
many resources and take quite a long time to build. Thus, another type of model for 
the analysis of perspectives was required, the construction of a simpler but 
integrated model. 

According to ENV 40 003 (1990) a clear and explicit representation can best be 
given by a model describing all processes, information requirements, resources used 
and responsibilities of an enterprise. Process modelling can be seen as an enabler. 
Figure 9 illustrates the relationships among orientations and views. 

Product { 
Orientation 

Process 
Orientation 

Function 
Orientation 

Figure 9 - Process modelling as the key to integrate product-function-process perspectives 
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As a first step in our case study, a process model was built in a more analytical 
than operational way relating many of the enterprise's elements. As a second step 
the idea was to incorporate the other perspectives. When doing so, it was not 
necessary to incorporate all perspectives as a whole, but rather only those aspects 
that related the perspectives to one another and which would allow for an integration 
analysis. As a result, the process model was found be sufficient for the analysis. It 
was possible to see the links between the orientations, since processes use resources 
from the functional areas, and processes either produce or support the production of 
products. Processes were considered to be a natural way of working, although 
affected by the product life cycles. 

Thus, process modelling is a key element in the analysis. There are many 
techniques and tools for process modelling and finding the right technique and tool 
is of great importance; see Saven (2002b) for a review. In general terms, those 
techniques mainly used for the analysis of a process are more appropriate for the 
analysis of the perspectives integration than those used for building enactable 
models of the process. 

CONCLUDING REMARKS 

An approach for using perspectives or orientations when dealing with enterprise 
integration (EI) has been presented. Such a structure facilitates the treatment from an 
operations management (OM) point of view, and can thus take the role as a bridge 
between EI and OM. From an OM perspective the use of product, process and 
functional orientations can be recognized as complementary orientations, where 
each may well be the dominating perspective for the EI design. From the practical 
case perspective a transformation of EI terms into OM terminology was deemed 
necessary to reach a common understanding and consensus. 

The product orientation may be treated as an entity, which affects the enterprise 
entity. Products are entities that may start a review in one or more of the enterprise 
life cycle phases. Hence, product orientation may drive further changes in the 
enterprise. They cannot be seen as only affecting the operations phase or simply 
being the result of the operation phase either. Rather, each new product or product 
group must be given the best enterprise environment in order to be able to compete 
to the fullest with its own set of order winners and qualifiers along its product life 
cycle. Therefore the enterprise must continuously be able to support its product 
range by focussing on what's best for each product group. This calls for a product 
orientation. 

For fast decision-making, all responsibilities within the company need to be 
clear and visible. Sometimes these responsibilities are focused on processes, others 
on functions, and yet others on products. Doing the analysis of the enterprise 
elements in an integrated way rather than being focused on some of them through 
the use of views was more useful. Therefore, an integrated approach of functions 
and processes along the product life cycle has been proposed. The use of process 
modelling facilitates this integrated analysis, in that a process is performed by 
resources from the functions and is used to produce or support products. The process 
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analysis can then be used as the basis for integrating the three orientations; product, 
process and function. 
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