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Summary

The main process of this dissertation involves the development and
refinement of a conceptual framework for describing and discussing cross-
functional co-operation and networking within product realisation
processes. The conceptual framework, the analysis of the case study and a
discussion of the implications and challenges for research and industrial
sector are the main results of the dissertation.

Industrial firms face different demands, which create a number of potential
sources of conflicts (‘faster–better–cheaper’), for example between market,
product development and manufacturing functions. The transformation of
industrial firms from being traditionally hierarchically organised to
becoming team-, project- and process-based has delegated a number of
responsibilities to employees – for example, to interact with others in
planning and decision-making, and to act on issues or problems that may
arise during daily work. This situation requires that new work and co-
operation patterns are developed between employees and between work
units. The establishment of new co-operative behaviour seldom develops
without active support. Several studies confirm that there is a need for
organisational/managerial support for cross-functional co-operation to
develop, but that this type of support is often neglected (Blackler et al,
1997; Gabrielsson, 1998;  Majchrzak and Wang, 1996).

The case study, reported in this dissertation, was longitudinal and context-
oriented. The study pointed out that an integrative view of management on
the entire Product Realisation Process (PRP) was lacking during the first
vital phases of the organisational restructuring. However, it developed
continuously over time, which indicates a change in organisational
paradigm. Support for cross-functional co-operation was considered and
implemented only after that co-operation had collapsed in a pilot group.
The support was, for example, based on ‘Work Reflection Seminars’, which
served as forums for discussing the new ways of working. In addition, two
different parallel networks, originating from the previous organisational
structure, had considerable impact on the development of cross-functional
co-operation, which demonstrates the importance and power of practised
rather than formally ordered activities.
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CHAPTER 1

Introduction

My focus in this dissertation is on cross-functional co-operation and
networking in industrial settings and specif ically in product realisation
processes. The term product realisation process (PRP) relates to
manufacturing industry, and refers to all activi ties that are directly
related to the development and the manufacturing of  a product.

The entire product realisation process also embraces all indirectly
involved activities,  the main purpose of  which is to support product
development and manufacturing.  The process comprises personnel, work
procedures,  machinery and equipment, materials,  organisation and
management.

Cross-functional co-operation and networking entail  interaction between
personnel  with different kinds of function, main task or knowledge
domain. This chapter presents a background to the chosen subject,
introduces main research questions, research approach, and describes the
organisation of the dissertation.
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Cross-functional co-operation and networking within
Swedish industrial companies – changes and
challenges

Cross-functional co-operation and networking within Swedish industrial
companies today face important changes as well as challenges, primarily for
business-strategic and organisational-contextual reasons.

Firstly, new and sharpened constellations of market requirements increase
the relative importance of cross-functional co-operation to business
performance. Typically, market requirements demand a simultaneous focus
on time-to-market, product performance and cost. New product
generations, for example, need to be released with shorter time intervals yet
including more content, which puts higher pressure on achieving efficient
cross-functional co-operation within the product realisation process.

Secondly, at the same time, Swedish industrial companies are going through
organisational re-structuring and managerial trends, which alter the
organisational-contextual conditions of cross-functional co-operation and
networking.

Since the late 1980s, process-orientation has frequently been used as a
means to reduce barriers to cross-functional co-operation. Outsourcing,
another important trend, is performed to enable a focus on the core
competency of the company. This trend changes the contextual conditions
of cross-functional co-operation in another sense, primarily by the creation
of new company borders within already established product realisation
processes.

Below I will discuss how market-related and organisational-contextual
issues respectively have an effect on conditions for cross-functional co-
operation and networking in industrial companies.
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Market requirements demand improved
co-operation in Swedish industrial companies

Several Swedish industrial companies today act in the global market, and
the effect of increased globalisation is twofold: new business opportunities
arise, but often at the expense of broader competition. There is an
increased pressure to generate new, improved product generations more
frequently and to sharpen operational performance, see for example the IT
and automotive industry.

In addition, far more aspects of industrial companies are today evaluated in
public. A number of companies have recently been scrutinised in the media.
Media reporting is spread more efficiently, and consumer awareness and
influence increase. Consumer awareness concerns not only quality or price-
related issues, but also environmental and ethical aspects of the business.
Shareholders, media and other external actors follow up financial and
operational performance thoroughly, especially short-term financial
measures. The focus on short-term performance limits internal planning
horizons and disfavours strategic investments on a long-term basis. The
recently minted term ‘capitalism by the quarter’ is one example of this
phenomenon.

External and internal factors force industrial companies continuously to re-
evaluate and improve their present technologies, organisations and work
processes within product development, production and other functions.

Typical goals, such as cost reduction, short time-to-market and optimised
cash flow require excellent co-ordination of, and co-operation between, all
product and production development activities, market, delivery and
financial follow-up processes. In essence, these are today’s challenges for
cross-functional co-operation within Swedish industry.
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Managerial trends affect the conditions of cross-
functional co-operation and networking

Traditionally, there are distinct organisational boundaries between functions
such as product development and production. Differences in organisational
sub-goals, culture, and educational background are factors reinforcing these
boundaries. On the whole, poor co-operation between different functions
often affects company performance negatively. Several managerial trends,
methods and tools have the intention of improving co-operation and
understanding between personnel in industrial companies. I will next
discuss the potential impact on cross-functional co-operation and
networking of the two managerial trends mentioned above: process-
orientation and outsourcing.

Process-orientation
Process-orientation has, as mentioned earlier, been one of the most
common objectives of organisational re-structuring within Swedish industry
in recent years. Ideally, a process-oriented organisation will remove the
structural barriers for cross-functional co-operation. The support of cross-
functional co-operation and networking is, however, dependent on more
than a process-oriented structure.1 The fostering of process-orientation may
take various forms and consequently confront different domains of an
organisation. Different management strategies, methodologies and tools
support the introduction or further fostering of process-orientation.

A number of production and management philosophies originating from
the industrialised part of the world, emphasise process-orientation, for
example Just-In-Time (JIT)-thinking (Shingo, 1984), which was one of the
first philosophies with this focus, and Lean Production (Womack et al.,
1990), which is said to combine high volume with diversified production
using flexible automation, multi-skilled teamwork, just-in-time supply
relationships, and an overall corporate culture of continuous improvement

                                                          
1 This subject will be further elaborated in Chapter 4.
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and high quality. These have been followed by other, more or less unique,
production concepts, such as Business Process Reengineering (BPR)
(Hammer and Champy, 1993) and Agile Manufacturing (Kidd, 1994).

BPR attracted much attention, especially in the US. Its idea is to develop
systems built around teams configured to mirror the actual business
processes rather than the functions, which are used to execute these
processes (Grint, 1994).

The main features of these management concepts are continuous
improvement, customer focus, process orientation, decentralisation and
participation. However, quite often there seems to be a gap between the
convincing attributes of the philosophies and their real outcome. One
possible reason is their limited consideration of human resource issues,
such as support of new work behaviour and co-operation in the new
process-oriented organisation.

Lean Production was criticised for not taking human needs and
potentialities into account (Berggren et al., 1991). BPR received criticism
for more or less ignoring the role of personnel. BPR does not see
participation as a usable means, instead it emphasises a true top-down
approach (Mumford, 1994). Hammer, one of the architects of the BPR
concept partly dissociated himself from that view later and came to
emphasise the need for involving personnel (Hammer and Stanton, 1995).

Two specific engineering philosophies, Concurrent Engineering (CE) and
Integrated Product Development (IPD), highlight cross-functionality
between product development, production and related functions.  CE is
defined as the systematic approach to the integrated, simultaneous design
of both products and their related processes, including manufacturing, test
and product support (Chapman, Bahill and Wymore, 1992). CE requires
good communication between the involved different functions during the
entire product life cycle (Syan, 1994). IPD represents a conscious approach
to integrating different functions, work methods and activities when
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developing a new product (Andreasen and Hein, 1985; Norell 1992).
According to IPD, this will be achieved by performing activities in parallel
instead of in sequence, which will shorten lead times, and by involving
people from different functions in the early phases of product development
work (Hovmark, 1997).

According to their definitions, CE and IPD are different names for
basically the same engineering philosophy. As in the case of manufacturing
philosophies, these engineering philosophies have limited focus on process
support.

Different guidelines, tools and methods are developed to help engineers
design manufacturable products and support communication between
engineers, production personnel and support personnel (Kalpakjian, 1995;
Stoll, 1986). IT tools, such as computer-aided-design (CAD) tools and
product/project databases are used to enhance communication between
functional specialities (Susman and Dean, 1992). Design methods may
support interaction within the PRP. Design for assembly (DFA)
(Boothroyd and Dewhurst, 1983) is a widely recognised concept. Different
methods and computer software are developed to support DFA, primarily
by assisting the designers when considering the down-stream implications
of product design decisions (Susman and Dean, 1992).

Design for manufacture and assembly (DFMA) is another method, which is
said to recognise the inherent interrelations between design and
manufacturing. These methods give more structural support to IPD than
for example guidelines. Still, the efficient use of these methods presupposes
strategic implementation with other activities to achieve a more efficient
product development process (Hovmark, 1993). Liker and Fleischer (1992)
have identified three different barriers to effectively implementing CE for
product and process design: mechanistic organisational structures, political
barriers and cultural barriers (Op. Cit.). Haddad (1996) argues that both
technological, but especially, organisational enablers are needed to manage
efficient CE.
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Process-orientation will not be discussed further at this point, but I
emphasise that the interrelations between process-orientation and cross-
functional co-operation and networking will be one of the main issues of
this dissertation.

Outsourcing
Outsourcing is, as earlier mentioned, another trend in Swedish industry,
which alters the organisational-contextual conditions of cross-functional
co-operation and networking. The purpose of outsourcing is to concentrate
on strategic functions of the business by transferring so-called non-
strategic2 functions or tasks to other organisations. The most common
pattern is to transfer administrative/support tasks and so-called non-
strategic manufacturing tasks. This pattern appears also in many other
countries in the industrialised part of the world. Several, mainly non-
advanced, manufacturing tasks are moved from industrialised to non-
industrialised countries. The outsourcing of activities, such as component
manufacturing, is often combined with a further transfer in the so-called
value chain.

A value chain transfer is established when a company instead of selling
separate products for example starts offering complete turn-key systems,
including commissioning, service agreements and other after sales activities.
The transfer up the value chain changes the company focus from selling a
product to selling a complete function. The strategy, if successfully
implemented, may generate higher profit margins.

Outsourcing of key component manufacturing is, however, combined with
new types of risks. Truck manufacturing companies in the US have, for
example, become very dependent on a number of important sub-suppliers,
who have started to dominate the market. These sub-suppliers now possess
much of the technical development, which has increased their overall
influence. The power has thus moved from the truck manufacturers to

                                                          
2 Strategic functions refer to functions which management assumes create a competitive advantage.
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their sub-suppliers. Another example of an important and powerful
supplier is Intel, the manufacturer of computer processors, which has long
been a very dominant player within IT industry.

Outsourcing also changes the conditions for cross-functional co-operation
in what was originally one single organisation. After outsourcing has been
effected, involved parties need to develop new forms of co-operation
between the personnel directly or indirectly affected by the outsourcing.
Such forms of co-operation need to take account of the new company
boundaries. Secondly, if a real transfer up the value chain is imminent, the
company needs to develop and deliver new market offers, this requires the
involvement and co-operation of different parts of the organisation.

Because of the reasons mentioned above, it is not always obvious which
activities or competencies should be managed by the company and which
should be bought from outside. Companies with similar products and
production facilities may, depending on what they regard as core
competencies of the future, go in very different directions in striving for
greater efficiency. One real-life example stems from two different
companies, which belong to the same group. Both companies faced
increasing competition and lower profit margins. The first company
decided to sell the machining workshop, thereby relying on outside
suppliers, as they did not regard machining as a strategic core competency.
By contrast, the second company invested in a totally new machinery
workshop since valuable feedback from these manufacturing processes
helped improving the design of the products.

The different decisions in the two companies stemmed in part from the
different ages of the machining equipment but also from different ways of
managing and organising the links between product development and
production. The example shows that, when taking strategic decisions,
members of management were partly influenced by their company’s ability
to establish constructive co-operation between production and product
development.
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Outlook on co-operation patterns within Swedish
industry

Swedish industry is often characterised by: 1) a solid engineering base, 2)
strong focus on skill development and knowledge-intense manufacturing
and 3) a tradition of non-hierarchical co-operation. The first two key
characteristics form the basis of today’s strategic thinking for several,
especially large, Swedish industrial companies, namely the strategy to
outsource non-strategic manufacturing and administrative functions, and
focus on product development and strategic manufacturing. The third key
characteristic, non-hierarchical co-operation, is vital for the success or
failure of such a strategy.

The increasing rate of outsourcing reduces the number of traditional
industrial companies. The process of turning raw material into product
details is more often performed by different suppliers who are able to
differentiate their products and services according to their customers’
wishes. In the future, there will be even more local and global constellations
of different sub-suppliers, consultants and end-manufacturers working
together to reach a solution for the customer. Each participating actor has
his/her special platform and competence. The links between all activities
within this type of constellation will be more difficult but also more crucial
to manage in order to act quickly in response to different opportunities and
threats.

The new constellations of host-organisation, consultants and sub-suppliers
may, for real or psychological reasons, make interaction between people
more difficult. In this case, there may be severe setbacks to the intentions
to make the total product realisation process more efficient, but the new
constellations may also give new perspectives on how one should co-
operate in the product realisation process. Partnership agreements with a
new supplier may create new roles and co-operation opportunities. Such
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partnership typically involves agreement on co-operation commitments and
the use of the supplier’s competency in new product development projects.
Since the late 1990s, several production units have been outsourced to
other companies. In this case, the new roles of buyer and seller replace the
channels of communications that were formerly within the same company.

To summarise so far, increasing globalisation followed by broader
competition is forcing Swedish industry further to sharpen its performance.
Short time-to-market has, for example, become one of the most important
performance criteria for development of new products (Adler, 1999). A
short time-to-market is dependent on efficient and effective interaction
between product development, production and other functions, such as
marketing and production technology.

Studies within Swedish industry show that several companies have
difficulties achieving cross-functional co-operation within the product
realisation process (Cronemyr, 2000). Cross-functional co-operation is in
some cases trivialised or neglected, but even companies that intend to
improve such co-operation often find the task difficult (Hovmark, 1997;
Liker and Fleicher, 1992).

Product realisation processes now typically embrace constellations of in-
house or external consultants and sub-suppliers working together with the
actual ‘host-company’. These constellations function to an increasing extent
on a global basis, which has large implications for the co-operation patterns
within product realisation processes.

The support of cross-functional co-operation locally as well as globally will
be even more important in the future. I argue that the ability to establish
constructive co-operation within the entire product realisation process may
become one of the main competitive advantages in Swedish industry.
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Choice of research questions

Cross-functional co-operation and networking within product realisation
processes is the main subject of this dissertation. I have approached this
topic primarily from two different standpoints: the researcher’s and the
practitioner’s. In my work as a PhD student, I have participated in different
research programmes within Swedish manufacturing industry, the aircraft
and automotive industry3, and also within the American aircraft industry4.
The research has mostly considered different types of technical and
organisational changes. Since 1995, I have approached the same areas but
from other angles in my work as a practising engineer. I have, for example,
been responsible for different quality and process development projects,
and also for developing new market concepts.

The importance of cross-functional co-operation and networking was
originally brought to the fore by findings from an extensive case study that
I as a researcher performed in the 1990s. The study was conducted at an
industrial company whose main business was the advanced maintenance of
aircraft engines. The company implemented a process-oriented
organisational structure in order to meet a new competitive situation. The
case study focused on how management, change agents and involved
personnel reasoned and acted in this type of change process.

The initial main question addressed by the case study was how much and
what type of planning and implementation efforts were allocated to develop
and utilise, firstly, technical aspects such as production, product technology
and lay-out and, secondly, organisational-managerial aspects such as work
roles, patterns of co-operation and leadership.5

                                                          
3 Primarily conducted at Linköping Institute of Technology.
4 Conducted at the Lean Aircraft Initiative, Massachusetts Institute of Technology, Boston.
5 The condensed presentation in this dissertation will however mainly focus on cross-functional co-
operation.
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I conducted the case study when Swedish industry was on the threshold of
the new strategic thinking mentioned above. One of the main discoveries
of the case study was the lack of an integrative view of the product
realisation process6, which made cross-functional co-operation difficult and
imposed restrictions on personnel’s opportunities for learning and making
improvement (Gabrielsson, 1998). The study findings made me want to
examine these issues further.

In addition, in my work as a practising engineer, I have faced several
situations where cross-functional co-operation or networking has been the
most important means for solving problems, such as customer complaints,
defective parts from suppliers or insufficient internal processes, or for
creating new business opportunities, for example by modifying and creating
new market offers.

The dissertation focuses on efforts, in the case study; in other empirical
studies and in the literature, to establish and seek understanding of co-
operation between the different functions within a product realisation
process, especially between product development and production. A
product realisation process may be within single companies or may also
involve a number of different sub-suppliers, consultants and end-
manufacturers.

In essence, I chose to focus on these main questions:

� Is cross-functional co-operation taken into account during the
implementation of an organisational restructuring?

� How is cross-functional co-operation valued and supported in a
new, so-called process-oriented organisation after the recent
transformation from a traditionally functionally organisation?

� Which factors have an important impact on (the establishment of)
cross-functional co-operation and networking in the product
realisation process?

                                                          
6 The term product realisation process will be utilised although maintenance, rather than production, is
one of the main processes
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� How may industrial companies establish and maintain effective
cross-functional co-operation and networking in product realisation
processes?

The two first questions were generated from the findings of the case study
and thus primarily concern the studied change project at the company in
question. The two latter questions are more general in nature, and are
directed toward the theoretical framework, the case study and other
researchers’ empirical work. A figure is developed (see Figure 1.1) to
illustrate the research process.

Figure 1.1. Schematic picture of the research process. ‘Case Study’ stands for
conducting of the case study that is reported for in this dissertation. ‘MIT’ stands for
study and research visit at Massachusetts Institute of Technology.
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The research process includes the conducting of case study, the preparation
of case study report, participation in PhD courses, generation of research
questions, reflection on work experiences, development of theoretical
framework, and study of other researchers’ empirical work.

The empirical work of the case study was conducted during 1992 to 1995.
Figure. 5.1 (see Chapter 5) gives an overview of the study and of activities
and events at the company in question. The original extensive case study
report is published 1998. Re-analyses of the case study based on the thesis
research questions, and also research reviewing and theoretical elaboration
of the concept cross-functional co-operation are primarily made during the
period 1999-2002.

The research process contains several iterations between researcher’s and
practitioner’s perspectives and between different paradigms such as
Organisational Development, Human Factors, and Engineering
Management.

Choice of research approach
There are several different approaches to research on industrial
organisations. I have chosen a holistic and context-oriented research
approach for the case study, with primary focus on organisational rather
than individual aspects. I will argue for this approach by discussing the
development of research on individual and organisational performance, as
well as on organisational innovation, which are typical areas of interest for
several working life/industrial organisation researchers, and for
practitioners, such as change agents or managers.

Several research studies have examined means of reaching high work and
organisational performance. Individual attributes, such as motivation, job
satisfaction, personality, and leadership are examples of the factors
traditionally analysed. Vroom (1964) and others assumed that performance
is a function of ability and motivation. This common perspective on work
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performance tended to individualise variations in performance level. On
this view, environmental variables are seen only as confounding factors,
which is confirmed for example by the statement: ‘Since performance is
ultimately an individual phenomenon, environmental variables influence
performance primarily through their effect on the individual determinants
of performance: ability and/or motivation’ (Cummings and Schwab, 1973).

Peters and O’Connors (1980) criticise research on relations between work
motivation and performance as being too narrow. In their view, relevant
situational characteristics that may constrain or enhance work performance
are often ignored. Potentially important, but often overlooked, are aspects
of the daily work situation. Several studies have tried to reveal antecedents
of job performance, but ‘unfortunately, the focus has been on a few trees,
and there has been little or no attempt to show how these trees form the
interrelated patterns that are the forest’ (Op. Cit.).

Other researchers have also dissociated themselves from the individually
focused explanation model. Blumberg and Pringle (1982) argue that a
number of relevant variables fall under neither the categories of motivation
or ability. Instead, they prefer to define work performance on three
separate dimensions: capacity, willingness, and opportunity to perform,
which are affected by, for example, skills, level  of  education, perceived
role,  expectations, actions of co-workers and organisational policies . As
has been shown in different studies, several improvements in performance
have been made over the years by changing environmental factors
(Jaikumar, 1986, Ranta et al., 1990, Majchzrak et al., 1996). Accordingly,
they can be regarded as playing a more significant role than just an
intermediary one (Sanders and McCormick, 1993).

In a review by Slappendel (1996), organisational innovation is analysed
using three different models. These are: (1) the structural model,
emphasising the importance of structure and context for innovation, (2) the
individualist model, urging that individuals’ values and attributes determine
organisational innovation, and (3), the interactive process model, which
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sees innovation as being produced by the interaction of structural
influences and the actions of individuals (Pierce and Delbecq, 1977).

The individualist model on innovation assumes that individuals are a major
source of change in organisations. Individuals are seen as self-directing
agents who are guided by the goals they set (Slappendel, 1996). Basically,
the individual approach assumes that innovations spring from the work of
isolated employees trying to come up with new ideas.

The structuralist model assumes that innovation is determined by
organisational characteristics. The structuralist approach presumes that
organisations have goals, of which the most important is survival7. The
main advantage of this approach is that it overcomes a narrow concern
with the organisation itself by drawing attention to the interrelation of
organisation and environment. The main disadvantage is that there is a
tendency to treat organisational features as objective realities, the factual
character of which is unchallenged (Slappendel, 1996). Relationships
between innovation and characteristics of the organisation such as size,
complexity, differentiation, professionalism, formalisation and
centralisation have been hypothesised in the literature. The relationships are
however complex and often contradictory (Op. Cit.).

Whereas the individualist and the structuralist approaches see innovation as
either being caused by individual actions or by objective structures, the
interactive process approach addresses the complex relationship between
action and structure. Pettigrew (1987) argues that change should be
analysed in terms of the continuous interplay between the context (both
inner and outer), the content, and the process of change. This view was one
of my guiding stars when conducting and analysing the study.

The main knowledge interest of the study was to find and discuss the
practised rather than the ordered/planned content and outcome of the
change project, specifically related to the development of cross-functional

                                                          
7 Recognised from Open Systems Theory.
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co-operation and networking. Consequently, the knowledge interest of the
dissertation is to discuss and elaborate on 1) theories which concern cross-
functional co-operation and networking in product realisation processes
and which are based on organisational practice and on 2) empirical
findings which relate to the knowledge area.

The use of a holistic research approach does not exclude the need to try to
convey some kind of picture of the studied phenomenon and its
environment. Different parts of the dissertation convey this picture. A
conceptual description of industrial organisations, that is the environment,
is given in Chapter 2. The product realisation process is defined in Chapter
3, and a model thereof is described in Figure 3.1. Cross-functional co-
operation is introduced in Chapter 4. The choice of a case study as research
strategy and its methodological implications are described in the second
section of Chapter 5.

Delimitations and comments
I conducted the case study analysis and discussion on an organisational
rather than an individual level. I have thus not been interested in the acting
and opinions of separate individuals, except in the cases of a number of
individuals with key roles in the studied change project. Cross-functional
co-operation has primarily been studied on work unit and on middle-
management level.

The terms ‘production’ and ‘manufacturing’ are interchangeable in this text
(see definitions in Chapter 3). Empirical research and experiences are
primarily from Swedish manufacturing industry.

Interaction with the functions market and business development and
supply management is vital to the development of new products. The
mentioned functions are however not included in the scope of the case
study, because of their limited importance in this specific context, but
discussions on co-operation with market and business development and
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supply management are included in other parts of the thesis, for example in
Chapters 3 and 8.

Organisation of the dissertation
In brief, the dissertation is divided into three different parts. The first part
(Chapters 2_4) presents a theoretical introduction to the area. In more
detail, Chapter 2 gives a conceptual description of today’s industrial
organisations. The intention is to give a picture of the industrial settings in
which cross-functional co-operation takes place. In Chapter 3, I define the
product realisation process and discuss it from different angles: the
product, which is the outcome of the process, and the different functions
of product development, production and support functions, and finally,
interdependencies between the different functions. Chapter 4, finally, gives
a theoretical introduction to cross-functional co-operation.

The second part (Chapters 5_7) presents my empirical research, in the form
of a case study, on the development of cross-functional co-operation and
networking in a firm that recently had changed its organisational structure
from functionally- to process-based. Chapter 5 introduces aim and
methodological aspects of the case study. Chapter 6 presents the case study,
and Chapter 7 gives an analysis of the development of cross-functional co-
operation and networking at the studied company.

The third part reviews empirical research on, and discusses identified
factors of importance to, the establishment of effective cross-functional co-
operation. It also elaborates on the research implications of a focus on
practised rather than ordered organisational behaviour. Chapter 8 reviews
recent research on cross-functional co-operation in industrial settings.
Lastly, selected findings of the case study, alongside the theoretical
framework, serve as a basis for a final discussion, in Chapter 9, of the
opportunities of Swedish industrial companies to create effective cross-
functional co-operation and networking in the product realisation process.
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CHAPTER 2

Conceptual description of today’s
industrial organisations

A context-oriented approach, which is used in this dissertation, requires
models or analogies to represent the conditions surrounding the focal
phenomenon. In this case,  I need to describe the industrial settings in
which cross-functional co-operation8 takes place. For this purpose,
organisation and management researchers util ise various terms such as
system, process and structure.  Also,  practi tioners who work within
industrial organisations often utilise the same terms. The conceptual
meaning of such terms may however be dif ferent in dif ferent contexts or
traditions.

This chapter introduces and discusses the conceptual meanings of a
number of  terms and meta-theories that have been shown to be useful for
understanding industrial companies and their contexts, and which offer
support for further discussions of cross-functional co-operation.

                                                          
8 Even using  the term ‘cross-functional co-operation’ shows that a conceptual representation of an
industrial organisation has been made.
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System and process
System

The system concept refers to Open Systems Theory (OST) (von
Bertalanffy, 1968; Katz and Kahn, 1966), a theory which originates from
the study of biological organisms but is applicable to different kinds of
entities, such as social organisations. OST emphasises two aspects of
behaviour patterns: 1) their systemic nature, which means that movements
in one part lead in a predictable fashion to movements in other parts, and
2) their openness to environmental inputs, caused by loose and permeable
boundaries of the systems, which means they are continually in a state of
flux. No system _ whether biological or social _ is self-sufficient or self-
contained. The importation of energy and information is central: without
continued inputs any system soon runs down. Systems generally consist of
different sub-systems.

Another major emphasis in OST is on throughput, which is a convenient
term to use in organisational thinking, for example with regard to the
processing of production inputs to yield an outcome that is used by an
outside group or system. In any given system, for example an industrial
company, these functions can be identified by observing the cycle of input,
throughput, and output (Katz and Kahn, 1966).

The concept of an open system is dual: the concept implies openness but it
also implies system properties such as stable patterns of relationships and
behaviour within boundaries. Complete openness to the environment
means loss of those properties; the completely open organisation would no
longer be differentiated from its environment and would cease to exist as a
distinct system (Op. Cit.). In adapting to their environment, systems will
attempt to cope with external forces by ingesting them or acquiring control
over them. The reception of inputs into a system is selective. OST assumes
that systems can react only to the information signals to which they are
attuned (Op. Cit.). This may be dangerous when a new type of situation
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arises. For example, biological systems need to learn how to identify,
interpret and manage new types of warning signals related to previously
unknown environmental changes or pollution. Also, social systems, for
example industrial systems, need to learn how to interpret new types of
situations, such as those arising from societal, market or technology
development.

The spectator’s focus, or the researcher’s choice of central unit of analysis,
determines what are empirically regarded as system, sub-system and
environment (Westlander, 1999).

OST is to a large extent applicable and useful to research on cross-
functional co-operation between members of different types of groups,
departments, organisations or constellations thereof. However, at least two
central aspects of OST are less useful for understanding today’s industrial
companies.

Firstly, OST argues that open systems move toward increased
differentiation and elaboration (Katz and Kahn, 1966). This analogy with
biology had greater validity during the mass-production era. Today, the
negative effects of the increased complexity of the environment calls for
organisational solutions other than solely increasing differentiation and
specialisation of functions.

Secondly, OST claims that all open systems struggle for long-term survival
(Op. Cit.). This claim is to a large extent still accurate, but for an increasing
number of industrial companies the struggle for long-term survival is now
valid only on the highest organisational level.9  Part of this development is
related to the increasing outsourcing of company units, previously
discussed in Chapter 1. Another part stems from the increasing use of
temporary project groups. It seems more correct to attribute the aim of

                                                          
9  ‘Highest organisational level’ may, depending on the unit of analysis, be therefore company level or
corporate group level.
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short-term survival to such a sub-system 10, and to leave the aim of long-
term survival to the highest organisational level. Sub-systems such as
project groups usually have a target date when their specific task is finished,
the groups dissolved, and members go on to other tasks. Furthermore,
reorganisations occur that may resolve some organisational sub-systems
and merge others, usually with the aim of securing the long-term survival of
the total organisation. Thus, the higher-order aim of a sub-system in an
industrial organisation should not necessarily be to maintain itself as a sub-
system, but rather to contribute to the realisation of customer needs in
order to provide for the long-term survival of the entire organisation.

Process

The process concept, as used in OST, refers to different cycles of input,
throughput and output. As in OST, a process may represent, for example,
biological, chemical, technical or social activities, phases or events. A
process typically contains a chain of activities, procedures, events and/or
phases. Depending on their primary focus, processes, firstly, are
distinguished by different criteria and, secondly, describe different main
phenomena. An activity-based process describes a series of activities and is
often distinguished by the goal of these contained activities. Activity-based
processes may be labelled f irst-order or direct . Evolution-based  processes,
on the other hand, describe sequences of different phases and thus try to
represent some kind of evolution/change. Evolution-based processes focus
on the change of a specific system from a chosen perspective. Evolution-
based processes may be labelled second-order or in-direct processes.

Ulrich and Eppinger (1995) states that: ‘a process is a sequence of steps that
transforms a set of inputs into a set of outputs’ (Op.Cit.). This definition
departs from activities (sequence of steps), but relates them to a desired
transformation.

                                                          
10 Depending on the unit of analysis, a sub-system may be for example a department, a project group
or an entire company (compare footnote 9).
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Process definitions11 related to industrial phenomena often rest on a basic
assumption of the existence of a system. This is no surprise since the
labelling of activities as processes does not remove the fact that all
employees work and function within (and between) systems consisting of
sub-systems, social networks and technical artefacts.

The conceptualisation of process is easy to understand and is widely used in
organisational theory as well as in practice, probably since it corresponds
well with the flow-oriented management philosophies that have been
popular in recent years. Often, process terms are given very wide and
therefore also vague definitions. This may be advantageous on some
occasions, but it may also hinder effective communication.

Organisational goals
The goals of an organisation may be explicit or implicit. Explicit goals refer
mostly to productivity and quality parameters, but also, for example, to the
skill development of personnel and to the standard of work environment.
Implicit company goals may concern the same or different aspects, but are
derived from norms and values within the organisation and are seldom
communicated. Implicit goals are often stronger than explicitly declared
goals, because they are inherent in the organisation. There are strong
similarities with ordered versus practised behaviour of personnel
(Westlander, 1993, 1999).

There may be conflicts between explicit/ordered and implicit/practised,
company goals and behaviour. An illustrative example is from a medium-
sized Swedish company that decided to improve quality in production. New
quality goals were announced, and everyone was encouraged to do their

                                                          
11 See for example this definition of production process: ‘the system of process equipment, work
force, task specifications, materials inputs, work and information flows etc that are employed to
produce a  product or service’ (Utterback and Abernathy, 1975).
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best. However, even if the expressed goal was to increase quality,
management did not leave the original production paradigm. Large notice
boards in the factory showed how many units were produced, whereas the
quality output was not displayed.

In addition, the company retained its existing salary system, which was only
based on quantity without considering quality parameters. Explicit goals
referred to higher quality but, in practice, management still worked only to
achieve high productivity.

This example refers to two of Socio-Technology’s design principles; the
principle of compatibility and the principle of support congruence (Klein,
1994). The first principle implies that the design of a system must be
compatible with its objectives. The second principle states that the support
systems within an organisation should be designed to reinforce the
behaviour, which the organisation structure is designed to elicit. In this
example, notice board messages and the payment system worked against an
increased awareness of quality results. Thus, there was a large discrepancy
between ordered goals and practised support system.

Organisational structure, projects and networks
Formal organisational structures generally stipulate, firstly, some form of
hierarchical order, and secondly, a division of responsibilities. The formal
structure is thus concerned with features of vertical influence and
functional responsibility (Westlander, 1999). A single ideal organisational
structure that copes optimally with each environmental demand does not
exist. The organisation structure that is chosen is the product of an attempt
to adjust activities, or interaction patterns, in order to address the problems
that management, at a particular point in time, regard as being most in need
of solution (Op. Cit.).
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The basis for the structural allocation of personnel in industrial
organisations may, for example, be function, process, product, project
and/or customer (Sjöstrand, 1987). Most typically, personnel are organised
according to function. Functional organisations tend to foster specialisation
in the functional areas and project organisations tend to enable rapid and
comparatively effective co-ordination among diverse functions (Ulrich and
Eppinger, 1995).

However, organisations are seldom strictly divided according to only one
basis (Sjöstrand, 1987). The so-called matrix organisational structure is used
in order to optimise, or compromise between, different personnel
allocation bases. This has the effect that two layers of organisational
structures are placed on one set of individuals. The two different structures
may involve, for example, product and function, or project and function.

The latter example is typical of organisations with a strong focus on project
work, whether it is product development or product delivery, but which
require high expertise in each function. Matrix organisations face a complex
formal situation with dual decision and communication hierarchies (Op.
Cit.).

Organisational sub-system refers, firstly, to different organisational units
and, secondly, to short- or long-term projects, such as those for product
development. In the latter case, project members may be assembled from
different organisational units and belong to more than one project.
According to open systems theory, a sub-system is more or less separated
from the rest of the organisation but is always interacting with it (Katz and
Kahn, 1966).

For the individual, the organisational belonging and the participation in one
or more projects create different network-like work forums. The term
network refers to a loosely organised structure, which can provide relatively
fluid and rapid channels for intra- or inter-organisational communication
(Cummings, 1984).
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A network may be compared with a structure that works in parallel with the
formal, or ordered, organisation. Networking within a company may be
initiated to supplement an established structure that has emerged as being
far too sluggish in accomplishing rapid thrusts or meeting new demands
from the environment (Westlander, 1999). The task of the network may be
to promote development or accomplish a task that is vital to the whole
organisation. Networks may have tasks or motives that are within or
outside the formal/ordered goals of the organisation.

Management may initiate and support the creation of new networks.
However, probably most often, networks have their origin in employee
initiatives, for example for the collegial exchange of professional ideas and
reflections. Although a parallel network typically lacks formal authority, the
network members, by their actions as individuals or by their collective
behaviour, may have impact on the ordered as well as the practised
organisation. In addition, a network member may have the formal authority
that enables him/her to influence or take decisions in the direction of ideas
or goals of the network.

Accordingly, due to either a direct or an indirect impact, a network may
have a lingering or counteracting effect on the goals or visions of the
formally accepted organisation. The members of a network may pull, for
example by showing good examples or by influencing decision-makers, the
ordered organisation to change in a certain direction that they regard as
desired. Hypothetically, network members may also push, for example by
some kind of ‘forcing’ measures, the organisation in a particular direction.

There are naturally also networks with no visible, or very little, impact on
goals or visions of the formal organisation. Purely social networks also
exist, which typically do not have any intention of trying to affect the
development of the organisation.
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Organisational change
Terms related to organisational change, such as change project, change
process or organisational development, vary with time, context and purpose
and reflect different types of and opinions about change.

The change process is an example of a process term with different potential
interpretations. Van de Ven and Poole (1995) define change in organisations
as ‘an empirical observation of difference in form, quality, or state over
time in an organisational entity. The entity may be an individual’s job, a
work group, an organisational strategy, a programme, a product, or the
overall organisation.’ (Op.Cit.)

In practice, the term change process most often describes at least two
different types of processes. Firstly, it may describe (a) what activities have
been undertaken in order to implement a planned technical and/or
organisational development, and (b) how far these actions have reached in
goal fulfilment. In this case, the term change process relates to on-going
concrete activities and ‘objective’ facts. According to the classification
above, it is an activity-based (first-order) process.

Second, change process may represent changes in attitudes and behaviours
among personnel involved in organisational development. In this case, the
expression relates to psychological and socio-psychological phenomena.
This interpretation is a so-called evolution-based (second-order) process.

In this dissertation, the term change process will be given the second, namely
the evolution-based interpretation: the development of organisational
members’ behaviour and attitudes.

The concepts ‘change project’ and ‘organisational re-structuring’ are also
utilised in this dissertation since they reflect the terminology within the
studied companies and the initial views of the management. An
‘organisational re-structuring’ or a ‘change project’ refers here to the
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implementation of a detailed solution, which is believed to function as
intended relatively soon after implementation. Re-organisation, on the
other hand symbolises a more continuous change which does not contain
any detailed solution from the beginning but will rely on the actions of
personnel and management. Beer (1980) describes organisational
development as a ‘ system-wide process of data collection, diagnosis, action
planning, intervention, and evaluation aimed at 1) enhancing congruence
between organisational structure, process, strategy, people, and culture; 2)
developing new and creative organisational solutions; and 3) developing the
organisation’s self-renewing capacity.’ Weick (1979) sees organisational
change as an always-existing phenomenon when he considers organisations
to be snapshots of ongoing processes.

Porras and Robertson (1992) emphasise that improvements in
organisational functioning require change in the behaviour of individual
organisational members. Lewin (1947) suggested that it does not suffice to
define the objective of a planned change in group performance as the
reaching of a different level. Permanency of the new level, or permanency
for a desired period, should be included in the objective. Lovén (1999)
discusses the need to take into account organisational members’ potential
resistance to change, which may cause so called ‘change inertia’.

Consequently, high pro-activity in planned organisational development
does not need to be equivalent with a very detailed action plan. For
example, absence of a detailed planning and emphasis on participation in
goal setting and activity planning may implicate a pro-active change
management if intended change goals demand new ways of acting and
committing within the organisation. In this case, the change agent has
emphasised how (process) factors, instead of what (content) factors in the
change project (Gabrielsson, 1998).

In conclusion, an industrial organisation, seen as an open system, consists
of different sub-systems, the life expectancies of which may be different.
The structure of the system is not fixed but may change, typically in line
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with changes in the external environment. Processes involving the
organisation may, for example, be activity-based or evolution-based. An
activity-based process may span across one or more industrial
organisations. The people working within an activity-based process face
formal/ordered and informal/practised structures, which may widen or
limit their opportunities for interaction.

The ordered organisational structure and different parallel structures, for
example in the forms of projects or networks and networks that are purely
social, exist together within an organisation. Traditional managerial control
decreases the more important these parallel structures and social networks
become. Belonging to different parallel structures and social networks gives
the employee a better understanding of the practised order within the
organisation.12 The employee’s feeling of commitment to different
affiliations is often also affected, which may have an impact on, for
example, his/her task prioritisation.

The terms introduced in this chapter provide a conceptual introduction to
the discussions of product realisation processes and cross-functional co-
operation/networking in the following chapters.

                                                          
12 Compared to whether the employee did not belong to any parallel structures or did not take part in
any social networks.
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CHAPTER 3

The product realisation process
- its components and their

interrelationship

The product realisation process embraces the entire chain of activities
required to develop and produce a product.  The term PRP used in the
dissertation invites emphasis on the need for a consciously holistic view of
product development and manufacturing,  which will be looked at further
in this chapter.

This chapter defines and draws a picture of product realisation processes
and related general trends and patterns, as they are defined in research
literature and well-established practice in developed countries evolving
from the late 1960s, but stil l focusing on contemporary conditions.
Firstly, PRP is given a definition.

Secondly, PRP is discussed from the perspective of  the planned outcome,
namely the product. Thereafter, i t is discussed with a focus on product
development,  production and support functions. Finally, the chapter
elaborates on conditions for cross-functional co-operation within PRP,
and ends with a conceptual model  of  PRP, its input, throughput and
output.
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Definition used for the ‘product realisation process’
As mentioned earlier, the PRP involves personnel working with product
development and production. The PRP also involves personnel working in
support functions, such as production technology, quality and process
development or IT-support, whose main goal is to support product
development and/or production. The PRP also includes personnel from
market and business development who are responsible for bringing
feedback from customers into product development. Other functions
related to the PRP, but whose main goal is other than directly supporting
product development or production _ as for example sales, finance and
other parts of market and business development functions _ are considered
to be beyond PRP as the concept is used in this dissertation.

The PRP normally takes place within a single industrial organisation, but it
may also span across two or more organisations, which was described
earlier in Chapter 1. The PRP is enabled by personnel’s use of different
work procedures, technologies, machinery, equipment, materials, and also
through co-operation, communication and management.

This suggested definition of PRP is wide and emphasises the roles of
personnel as actors and collaborators, which is in contrast to definitions
from other traditions where personnel are reduced to a factor equivalent to
other factors (such as machines and technology). The latter view has been
criticised by several authors (Blauner, 1964; Klein, 1994; Mumford, 1994).

The product
Products may be classified according to a number of principles, such as
their design, which in itself is a multi-faceted area covering areas such as
semiotics (the study of signs and their meanings), function, and aesthetic
aspects (Lange, 2001; Warell, 2001). Product may also be viewed from the
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perspectives of environmental impact (Ritzén, 2000), ethical concerns
(Gabrielsson, 1996), and market or sales issues (Ottosson, 1996; Tidd et al.,
1997) or classified after content (materials), manufacturing methods,
volume, ergonomic aspects and end-user categories (Kalpakjian, 1995).
Here, we will primarily consider the latter principles.

Products are made from different metallic or non-metallic materials and
manufactured through, for example casting, forming, joining and assembly
processes. The products may be continuous, that is manufactured as one
large entity, or discrete, manufactured as separate entities. Discrete
products, such as cars or pencils, may be more or less complex in structure.
Discrete products may be assembled in mass volumes, or as a few or
unique items.

Continuous products, for example paper or steel, are produced in process
industry, which sets specific conditions for the manufacturing system. As
an example, a paper mill runs 24 hours per day and the economic
consequences of an interruption to production are very large. The
development of a new product typically requires a new manufacturing
process. For these products, the manufacturing process places strict
constraints on the properties of the product so that the product design can
not be separated from the manufacturing process design (Ulrich and
Eppinger, 1995). Products produced in process industry are continuously
improved and ‘re-designed’ during manufacturing. Personnel work during
on-going production to improve the supervision and control of different
parameters in the product as well as in the process. Thus, product and
process improvements become intertwined and the differences between
them are vague.

A product may be a consumer product or aimed at industrial/professional
applications. Market demands may require focus on product performance,
appearance, price or delivery, which has consequences for product quality,
design and manufacturability, as well as for production efficiency and
robustness. The function of a product embodies the reason for its existence
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(Warell, 2001). The function may therefore be seen as the very essence of
the product. The function of the product also provides a way to discuss
physical and immaterial solutions of a product on an abstract level
(Op.Cit.).

The product needs to meet different end-user demands. We may talk of
different dimensions of usability. Some of these dimensions refer to
human-machine interaction, whereas others are concerned with how the
product is used in a social-technical context. Together, these dimensions of
usability give a picture of end-users’ many-faceted demands on the product.
Figure 3.1 shows different user-related demands on product design and, as
an outcome of product design, different product usability dimensions. No
claim is made to cover all kinds of demands or dimensions.

If a development team focuses on only one or very few of the user-related
dimensions, products risk becoming less user-friendly. Most
designers/engineers are well aware of the different demands, but may have
difficulties incorporating all of them into the development process. For
different reasons, such as resource scarcity, tradition, or lack of knowledge,
there is a tendency to deal mainly with technical details and leave other
aspects aside (Scarborough and Corbett, 1992).

Especially at the beginning of the life cycle of a product, there is very
limited knowledge of the social processes in which the product will be
used.13 During the entire life cycle of a product, personnel achieve different
kinds of knowledge related to the product, and its design, manufacturability
and usability.

                                                          
13 An example of this is the Sony Walkman, which was originally designed with outputs for two
headsets because designers thought that people using the Walkman would listen to music together.
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Figure 3.1. An elaborated model showing different user-related demands on the
product design (oval text boxes) and, as a result of the product design, product usability
dimensions (rectangular text boxes). (Model developed by the author.)

A major break-through in basic technology may lead to changes in the
design of a product, and ultimately lead to changes in its utilisation. In a
similar way, demands from the users of the product may generate
development activities that result in new knowledge and further
improvements of the technology. ‘Users’ in this context may be ‘ordinary’
end-users as well as production personnel or other personnel who are
dependent on the product design to perform their work.

The knowledge related to a specific technology or product may be seen as
running along a continuum (see Figure 3.2) _ from knowledge of basic
technology to knowledge regarding operational product practice. There are
no clear distinctions between the different knowledge domains in a real
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world situation. Basic technology knowledge, such as engineering or
computing is loosely related to technical, design-related knowledge of how,
for example, the product actually functions. Design-related knowledge is in
its turn related to operational knowledge of how one must handle the
product to get it to work (Scarbrough and Corbett, 1992).

Knowledge of user-related demands, which was described in Figure 3.1, is
one part of design knowledge and is achieved, for example, through studies
of product practice. Knowledge of how the product is manufactured most
efficiently is also developed during the life cycle of the product. Ideally,
personnel share and exchange discovered contradictions, findings, ideas, or
end-user experiences, and then transform these into product or process
innovations.

Figure 3.2: Model of different types of knowledge related to a specific product. The
model also shows possible input and feedback channels. (Model is developed by the
author, but is influenced by Scarbrough and Corbett’s (1992) reasoning concerning
technology processes. The author uses other terms in the model and includes addition
of Production knowledge, Product and Process Innovation, and integration between the
knowledge domains Basic Technology Knowledge, Design Knowledge and Production
Knowledge.)

To sum up, demands on the product design stem from different areas and
interests, some of which are presented above. The design process involves
a continuous interplay between what we want to achieve and how we want to
achieve it (Suh, 1990). The design objective, often expressed in a requirement
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Product
Practice

Knowledge

Product
Innovation

Process
Innovation
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specification, is usually stated in functional terms, whereas the final
product, the design outcome, is a physical item to be produced within the
manufacturing system. The engineers create information in the form of
drawings, circuits, software, and/or equations that describe the
transformation process (Op. Cit.). Accordingly, the product design may be
defined as the creation of solutions, in the forms of products, processes or
systems that satisfy perceived customer needs.

Product development engineers need to develop a product design that, in
an optimal way, takes the most important demands, requirements and
constraints into account. It is argued that to be able to do this, product
development engineers need to co-operate with people from other
functions and professional areas, such as Marketing (Tidd et al., 1997.),
Supply Management (Lakemond, 2001), Manufacturing (Bellgran, 1998;
Öhrström, 1997) and Environmental Sustainability (Ritzén, 2000).

Product development

Models and definitions

Models of product development processes usually refer to a series of
activities or phases of development work. A review of Ottosson (1996) of
integrated product development (IPD) models tells that discussions on
parallel processing in product development were initiated during the 1960s,
and that the first Swedish PhD dissertation on parallel development was
published in 1976 (Olsson, 1976), which, amongst others, contained a
model of IPD. This model was later followed by other, as for example the
previously mentioned and more well-known model by Andreasen and Hein
(1985).

A product development model developed by Ulrich and Eppinger (1995)
starts with the idea or concept stage and continues via system- to detail-
design, testing and refinement, production ramp-up, ending with product
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launch. This model is operative in character and is based on a chronological
order of events.

Several product development models are prescriptive rather than
descriptive .  The prescriptive models usually emphasise the need for more
analytical work, especially in the early phases of product development and
suggest a highly systematic, algorithmic procedure to follow. In addition,
prescriptive models usually present a series of context-independent
activities. The product development process, as it is defined in a
prescriptive process schema, seems very straightforward and generally
applicable, but when practised involves several web-like iterations between
activities before an acceptable solution is reached.

Different recent studies propose alternative product development models.
Adler (1999) argues that the dominant approach to managing product
development – to reduce uncertainty by rigorous planning and to reduce
complexity by breaking it down into its pieces – should be replaced by a
concern for interdependencies and integration. He suggests that ‘dynamic
models based on integration and sense-making replace linear models based
on planning’ (Op. Cit., p.8). Furthermore, Ottosson (1996) proposes a
dynamic product development model, which does not emphasise a specific
chronological order, but which allows a more gradual shift in focus on
different activities in a product development process.

On co-operation and communication in product
development projects

Communication between groups of people is vital to the co-ordination of
efforts within product development projects. Communication, as well as
information, can take different forms, such as, person-to-person, group
meetings, written reports or documents, shared databases. Engineers need
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to be able to communicate in the conceptual world of the abstract-technical
as well as the physical-manufacturing world (Suh, 1990). 14

Product development projects often run into practical problems. The
amount and frequency of communicated information within product
development projects have increased remarkably, in some cases causing
information overload (Cronemyr, 2000). The member setting of a large
development project is not always intact; personnel may leave and new
members need to enter the project. Altogether, this places a variety of
strains on co-operation within the project; in particular instability in
project-team membership might slow down the decision-making process.
There may even be the practical problem of finding free time for all
participants. Weak relationships between members may reduce the
disclosure of feed-back.

Ancona and Caldwell (1992) found that among effective product
development teams, ‘ambassadors and task co-ordinators’ worked with
contacts in the larger organisation, in which they operated to acquire
information, resources, and support necessary to carry out the task at hand.

Engineers who have been working in a particular development project
often go on to other projects when the new product has been put into
manufacturing. Therefore, the time for continuous updating or
improvement of product design and documentation may be very limited.
This can lead to situations where problems are shuffled around between
people, with no one taking responsibility for small, incremental
improvements.

A study performed by Hovmark et al. (1997) analysed product
development projects within four mechanical engineering companies. The
companies had actively worked to stimulate and improve co-operation

                                                          
14 This is naturally true also for representatives from for example manufacturing and production
technology.
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between product development and production departments over a couple
of years. Good co-operation was generally regarded as crucial for achieving
a more efficient product realisation process.

The study showed that personnel in the departments often had different
goals and set different priorities in their work. All development projects
were cross-functional, which demanded a well-functioning co-operation
between individuals and also between representatives of different
departments and professions.

Lack of understanding of each other’s needs was often described as a
problem. Concepts and terms were to some extent used differently and had
various meanings in the different departments. Demands for collaboration
within the product development projects necessitated work organisations
and tools that facilitated cross-functional communication and co-operation.

All the companies investigated felt they needed to clarify both the
development process itself and related work processes. The companies
realised they needed to leave established norms and values and create new
working forms, but they had not accomplished to do this during the time of
the study (Op. Cit.).

The study findings indicate a growing awareness of the need to improve co-
operation and communication skills within Swedish industrial companies.
Generally, there is increasing differentiation of required engineering skills in
a product development project. At the same time, engineers still need to
understand how a solution to one technical problem affects other functions
in the total solution. Therefore, people with different areas of expertise
need to co-operate extensively in order to solve complex product or
process development tasks. In addition, the increasing number of man
hours needed reinforces the demand for co-ordination and communication
between project members (Adler, 2000).
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Production
Models and definitions

Production or manufacturing processes may look very different, primarily
depending on product type, manufacturing technology and volume.
Researchers within production or manufacturing engineering often refer to
systems instead of processes15. The term ‘manufacturing’ is in some contexts
given a wider meaning, for example including a larger scope of activities,
than the term ‘production’, whereas they are used interchangeably in other
contexts, such as this one.

Definitions or models of manufacturing or production refer in some cases
to the transformation of raw materials into desired end products
(Harrington, 1984) and in other cases to the activities required to
manufacture products. The two types of models correspond to the two
types, evolution- and activity-based processes, which were described in
Chapter 2. Hitomi (1994) gives an example of the latter, defining a
manufacturing system as ‘a series of interrelated activities and operations
involving design, materials selection, planning, manufacturing production,
quality assurance management and marketing of the products of the
manufacturing industries’.16

Transformation-based models of manufacturing apply a technical-
mechanical view of the manufacturing system and tend to ignore the role of
personnel. Activity-based models indirectly portray the role of personnel as
anonymous executors of activities. Neither transformation- nor activity-
based models seem to consider the composition of the manufacturing
system per se. Usually they are context-free, like the prescriptive product
development models discussed above. Some, however, for example Hitomi

                                                          
15  Please recall the discussion on system and process in Chapter 2.
16 This definition is different from the definitions of product realisation process
in the sense that it does involve marketing.
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(Op. Cit.), emphasise at least that activities in the manufacturing system are
inter-related.

A third example of production model is: ‘a system of process equipment,
workforce, task specifications, materials inputs, work and information flows
etc. that are employed to produce a product or service’ (Utterback and
Abernathy, 1975). This model takes 1) the constitution of the production
process into account and 2) contains the term ‘workforce’. The role of the
workforce is, however, not seen as any different from the roles of other
components of the model.

Production work forms and work roles

Traditionally, work roles within industrial production are determined by
one major task, for example assembly, welding or casting. In this tradition,
the work force is employed to execute primarily one task. Already during
the 1960s, the socio-technical approach advocated a widening of the
concept of work role.

Gardell (1971) revealed in a study of mass and process production, that
process workers had better insights into the production process than mass-
production workers. This originated from differences in continuity in the
manufacturing process (Op. Cit.). Process workers were inserted into a
highly integrated production complex, where faults in the planning of
earlier processing stages markedly affected their capabilities for performing
their own work in a satisfactory manner. Mass-production workers, on the
other hand, usually concentrated on a well-defined task, which to a
considerable extent was detached from the remaining production flow.
Gardell assumed that process workers’ greater insight into the production
process increased their awareness and knowledge of its shortcomings.
These workers were also more willing to take part in the planning of work.
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Later, the need for flexible and agile production systems highlighted a
number of disadvantages in traditional work roles (Wobbe et al., 1994). The
development of production work roles introduced new kinds of tasks and
responsibilities (Berggren, 1990; Ellegård et al., 1991). For a machine
operator, today’s work may involve planning, programming, maintenance,
quality responsibility, communication, and collaboration tasks (Bengtsson,
1993; Havn, 1994). The shouldering of this type of work role requires new
kinds of technical skills and, often, a more interactive approach towards
personnel from other functions in the organisation (Hovmark and
Nordqvist, 1999; Wilson, 1992; Wobbe et al., 1994). One intention of more
interactive and interrelated work forms is that decisions regarding work
practice, and technical and organisational matters will be based on a more
profound knowledge through the integration of different operative and
theoretical knowledge domains, which usually stem from different
functional belongings (Gabrielsson, 1996).17

General awareness of interrelations between product design, ergonomics,
product quality and productivity has increased in line with a stronger focus
on interactive work forms (Eklund, 1995; Gabrielsson et al., 1998; Lovén,
1995; Mårtensson, 1995).

Also, in the field of research, the focus in several cases is more holistic and
context-related. One example refers to research on inspection- and
adjustment tasks. Traditionally, knowledge of inspection tasks is derived
from laboratory experiments. These experiments mainly examined two
dimensions of the inspection situation, reaction time and error rate, which
are said to represent the efficiency of information processing (Wickens,
1992). The identified relationship implies that an optimal performance level
is achieved by adjusting speed in relation to accuracy. This kind of
experimental design focuses on a very limited situation, in this case
inspection, and ignores other aspects of importance to the studied

                                                          
17 This relates to the discussion in Chapter 3 of different product knowledge domains.
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phenomenon, in this case inspection performance. Unfortunately, this may
be forgotten when there are implications in real work situations.18

Latter research based on field studies of real work situations shows that
strategic development of the operator’s judging competence increases
productivity as well as quality (Spur et al., 1994; Lovén, 1995). Lovén (1995)
also revealed that personnel’s notions of job factors and quality, and even
judgements of quality parameters differed according to the individual’s task
and place within the organisation.

Production ramp-up

The introduction of a new product may require a new production process,
or the re-design of one, or it may be sufficient with only minor adjustments
of machinery and equipment, work procedures and documentation. If a
new production process is to be developed, efforts are required for
designing and implementing the production process and also for surveying
the start-up period for the new process (Öhrström, 1997). The work of
designing or redesigning production processes is often organised as specific
projects. As in product development, there exist different models, methods
and techniques to support this work.

A survey of different methods for design of assembly systems is found in
Bellgran (1998). A study of ten different companies that implemented new
assembly systems indicates that the design of the new systems lacked a
holistic approach in some of the companies. In these cases, there was a
one-sided focus on the technical system (machines, equipment and layout),
rather than a simultaneous focus on both technical and social (personnel
and organisation) systems (Op. Cit.). This implies a risk for sub-
optimisation of the whole assembly system, which may be reduced if
different personnel categories are able to participate in the design project.
                                                          
18 Which in this case verifies the traditional belief that an increase in quality is made only at the
expense of a loss in productivity.
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Support functions
Product development and production functions both require a number of
support functions, such as IT Support, Quality and Process development,
Production technology, Order handling and Pre-Production Engineering,
and Supply Management.

IT support shall provide the organisation with a secure and cost-efficient
IT-infrastructure that simplifies work processes and enables
communication between personnel. Quality and Process Development
ideally acts as a facilitator for the organisation to achieve high quality, for
example by simplifying work processes, providing methods and tools that
enable more robust and efficient performance or by enabling trouble-
shooting in products or processes in case of insufficient quality (Bergman
and Klefsjö, 1995, Clausing, 1993). Quality Development may initiate
quality projects with the objective to stimulate and improve co-operation
between product development and production. One main responsibility of
this support unit is thus to support co-operation between different
functions (Bergman and Klefsjö, 1995).

As a practised technology term, Production Technology usually has a
meaning that is different from manufacturing technology. Manufacturing
Technology is defined as the technology required to produce goods,
whereas Production Technology is defined as the methodology to utilise
machines, personnel and material in the actual manufacturing process
(Shingo, 1998). As technical experts on machinery and equipment, the
Production Technology personnel have a crucial role to play in the
development of the production process. Ideally they are able to transform
ideas into improvements and have an active role in the product
development process.

Usually, it is largely white-collar personnel who work in support functions.
The traditional division into white- and blue-collar personnel are, in some
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cases, still apparent. White-collar employees have, for example, been used
as management representatives to control activities performed by
production personnel (Berglund, 1998). The management view of the role
of support functions is vital to these personnel’s scope of action. Work
roles within support functions change in line with managerial and technical
trends, such as out-sourcing, increasing process-orientation,
decentralisation of responsibilities and use of new IT applications
(Berglund, 1998; Osterman, 1991). For example, the implementation of e-
commerce solutions has extensive implications for the content of
purchasing and order handling tasks.

On cross-functional interaction patterns within the
product realisation process
As partly described in previous sections, work forms within the product
realisation process have changed significantly in recent decades. Firstly,
product development work was earlier seen as a single-person activity
where the innovative engineer searched for an elegant and unique solution
to a problem. Secondly, production was mainly regarded as a group-based
activity, often containing repetitive tasks. Thirdly, support personnel were
usually centrally organised in large groups or departments.

Today, the picture of the innovative isolated engineer has virtually
abandoned; product development is now largely based on group activities,
often within specially assigned projects where members interact intensively
with each other to reach the targeted solution on time (Ulrich and
Eppinger, 1995). Out-sourcing and automation create an almost opposite
development. The out-sourcing and increased automation take away several
group-based manual or semi-automated tasks and replace them with
individual or group-based surveillance and maintenance tasks (Bengtsson,
1993). Accordingly, the traditional production group is becoming less
common than before. Instead, as previously mentioned, demand on
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interaction with other professional groups, such as production technicians,
is increasing (Gabrielsson, 1996).

The organisation of personnel in staff functions has taken different forms,
primarily depending on the task and its considered closeness to core
competency.19 Process-orientation and lean-production philosophies
(Hammer and Champy, 1993; Womack et al., 1990) have inspired many
industrial companies to decentralise, and at the same time reduce their
number of staff personnel. Centralised staff groups were thus minimised, or
even removed, and smaller decentralised support groups were created.
Today, some administrative and IT support groups have been re-centralised
and, in some cases, as a second step, out-sourced to other owners. Often,
administrative personnel lose their daily contact with the core organisation
and risk becoming more distanced from core business activities.

Quality and Process Development, Production Technology and Supply
Management are examples of support groups that generally stay
decentralised within the core organisation. The task of these groups to
support the primary process, and viewing them as internal customers, has
been increasingly emphasised over the years. To achieve this task, the
groups need to work across functional borders.

Several product development models incorporate manufacturing in the
development process (Clausing, 1993; Andreasen and Hein, 1985; Ulrich
and Eppinger, 1995). Likewise, a number of prescriptive models of
manufacturing/production incorporate the final stages of product
development (Hitomi, 1994). This points to the need to integrate these two
main functions in the product realisation process. Production functions,
especially those in the last stages of the delivery chain, often feel customers’
demand for on-time delivery. Also, the need to regard one’s own colleagues
further up the value chain as valued customers has created the concept of
‘internal customers’. Ideally, this view will help maintaining high quality in
internal services and products.

                                                          
19 As previously discussed in Chapter 1.
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The responsibility of the ‘internal customer’ must also be emphasised.
Product development20 typically delivers a product design, product
documentation (assembly drawings etc), and work and test instructions.
Seen from the internal customer perspective, product development should
provide production personnel with a product that is easy to manufacture
and offer a documentation that is correct and easy to follow. The
responsibility of production personnel is seldom touched upon in this
context.

Experiences show that production personnel, even if they are invited, may
hesitate to give any opinions at the early phases of a product development
project (Hovmark et al., 1997). This may be for cultural, educational and
organisational reasons. Another difficulty is the time lag between the origin
of possible mistakes or weaknesses in product design and the identification
of them. Not all weaknesses are discovered during the test and analysis
phase; instead, they may be detected much later in the product launch or
during ordinary production. This time lag makes communication on
improvement issues even more difficult (Op. Cit.).

Concluding comments on the product realisation process
The basic objective of a product realisation process is to develop and
produce products that are attractive to customers. The ‘product’, in the
form of a physical product, service, or an entire system solution, should
fulfil a set of functional demands, which represent identified customer
needs. Figure 3.3 represents a model of the PRP, its input, output,
customers and main collaborators. At all times, different performance
objectives have guided the management of product realisation processes.
However, objectives that, in previous times, were considered incompatible,
such as low cost and high quality, large innovation steps and short time-to-
market are now generally seen as equally important.
                                                          
20 With the help of other functions, for example Production Technology.
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Throughput
        Input                                                                                               Output

Figure  3.3: Model of the product realisation process (in figure: dark-grey rectangular),
its building blocks, input, output, main collaborators and customers. (The model is
developed by the author.)

It is argued that the more efficient the product realisation process, the more
easily customer demands are transformed into a well-functioning and cost-
efficient physical solution. The new market competition described earlier,
forces companies to move more quickly and to experiment in ways that
move beyond managerial and organisational traditions. Today’s seemingly
incompatible market demands (‘faster-better-cheaper’) require co-operation
that overcomes traditional functional borders.

Possible symptoms of insufficient cross-functional co-operation are high
and abstruse costs of poor quality, frequent project delays, sub-optimisation
of resources, and products incongruent with customer demands. The
holistic definition of product realisation process stresses the need to
consider and support not only within-functional, but also cross-functional
co-operation.

Cross-functional co-operation in the PRP is, as argued in Chapter 1, one of
the main competitive advantages in Swedish industry. The main reason for
this is our tradition of non-hierarchical co-operation. Still, it is argued that
Swedish industrial companies need a more conscious and robust managerial
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support of cross-functional co-operation. The need for this support seems
to be neglected in a number of Swedish high-technology organisations,
although these organisations depend on fast and agile interaction within the
entire product realisation process as well as within individual development
projects.

The next chapter presents a theoretical framework for cross-functional co-
operation.
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CHAPTER 4

On cross-functional co-operation
and networking

In the previous chapter, PRP was defined, and different aspects thereof discussed,
for example external demands on, and interdependencies within, the process.
This chapter will focus on cross-functional co-operation, as such, to see how
researchers with theoretical ambitions have looked upon this phenomenon. Cross-
functional co-operation may be represented in different ways. Open Systems
Theory, introduced in Chapter 2, provides one approach to modelling the system
and environment of participating actors. Cummings’s review (1984) of trans-
organisational systems and development, and Yan and Louis’s review (1999) of
organisational boundary activities are other influences on this theoretical
framework of cross-functional co-operation.

Approaching cross-functional co-operation from
different angles

Cross-functional co-operation within the PRP may, as described in Chapter
3, involve, firstly, personnel from different work units within a host
organisation, and, secondly, also representatives from other organisations,
such as sister organisations, sub-suppliers or consultants. It may take place
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on different levels, at individual, workunit- or management level.
Correspondingly, the study of cross-functional co-operation refers to
different systems or combinations thereof, and to different aggregation
levels within the systems.

Motives for cross-functional co-operation

Multi-functional teams and cross-functional problem solving are identified
as two of the most important factors for efficiency improvement in product
development (Griffin, 1997; Smith, 1997; Wheelwright and Clark, 1992).
Effective cross-functional co-operation is also considered to have a positive
influence on business performance (Griffin and Hauser, 1996).

Furthermore, functional groups within the PRP often face problems that
are too extensive and multi-faceted for single groups to resolve. This is one
reason for individuals or groups to voluntarily seek cross-functional co-
operation. In other cases, management may initiate cross-functional co-
operation, because of delivery delay or for cost-reduction reasons.
Acquisitions of other companies may also cause new forms of primarily
mandated cross-functional co-operation.

The context of cross-functional co-operation

When doing research on co-operation across different organisations one
has to consider what Trist (1979) labels ‘intra-organisational domains’.
Another term is ‘trans-organisational systems’, which is defined as ‘groups
comprised of different organisations that have joined together for a
common purpose’ (Cummings, 1984). Trans-organisational systems are
mostly federative or coalitional structures, whose member organisations
maintain their separate identities and disparate goals, yet employ either
some formal organisation or informal collaboration for joint decision
making.
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Research on trans-organisational systems has historically mainly concerned
the public sector, for example coalitions of different authorities or
collaboration networks. Trans-organisational systems are now very much
the reality in industrial sector, as a result of globalisation and out-sourcing
trends. An industrial trans-organisational system may, depending on
whether the PRP embraces more than one business firm, be the same as a
cross-functional system, which is the focus of this dissertation.

Research on cross-functional co-operation requires a change of unit of
analysis from a single sub-system to an interdependent complex of
collaborating sub-systems. Before going further, we need to formulate what
a cross-functional system actually is. Influenced by Cummings (Op. Cit.),
cross-functional systems are defined as ‘coalitional structures whose
member groups maintain their separate identities and, if relevant, different
goals, yet employ either some formal organisation or informal collaboration
for joint decision making or problem solving’.

Does the organisational structure affect conditions for
cross-functional co-operation?
It is evident that functional boundaries do not necessarily coincide with
organisational boundaries, especially since several organisations during the
1990s adopted process-oriented structures. Nevertheless, cross-functional
co-operation is also needed in process-oriented industrial organisations.
The process-oriented structure removes organisational boundaries for
personnel working with a specific product or customer.21

Organisational boundaries have a possible impact on the quality and
quantity of cross-functional co-operation. One question we have to ask is
whether a process-oriented structure removes the need to support cross-
functional co-operation or if differences in professional culture and
identity, knowledge base, and maybe even sub-goals, still may be apparent.
                                                          
21 Hence assuming the structure of the organisation is divided after product line or end-customer.
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Initially perceived difficulties with cross-functional co-operation will
perhaps disappear in an established process-oriented organisation. This
question may be analysed from different angles, for example by
prospectively evaluating co-operation patterns or by analysing different
performance criteria. The possible importance of process-oriented
structures is examined further in chapters 7 and 8, which present different
empirical findings. Organisational boundaries and their role in the product
realisation process are discussed in the section immediately below.

Organisational boundaries
Organisational boundaries, which is a central issue for understanding the
conditions of cross-functional co-operation, may be conceptualised in
different ways, as demarcations or perimeters that protect a system from
environmental disruptions, or as interfaces or frontiers where the system
acquires resources critical for its survival (Yan and Louis, 1999). Yan and
Louis have reviewed organisational boundaries, their aim and function.

They define boundaries as a ‘domain of interactions of a system with its
environment in order to maintain the system as a system and to provide for
its long-term survival. Accordingly, boundary work refers to the activities in
which a system is engaged to deal with its environment, ranging from
preserving resources in the face of competing demands to preventing
environmental disruptions and collecting resources and support.’ (Op. Cit.,
p 29).

Boundaries serve as demarcations of social systems both horizontally and
vertically, thereby differentiating hierarchies of sub systems. Management
gives sub-systems different functions and main tasks, which affect their
frame conditions.
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Single sub-systems may according to Westlander (1993):

� strive towards different sub-goals (short- and long-term),
� have different values concerning what is important to the customer,
� have different ideals of how work and co-operation should function.

These differences, among others, may limit or even obstruct
communication and co-operation between sub-systems. The very same
differences are, on the other hand, important in generating new and wider
perspectives on, for example, the congruence, or non-congruence, between
product design and production processes. People who are aware of the
differences and boundaries between sub-systems are better able to establish
a functioning interaction between the different sub-systems.

One suggested way of identifying boundaries is by the number and
strengths of connections among system elements. ‘The connections and
inter-dependencies within a system component are likely to be tighter and
greater than those between system components.’ (Scott, 1992). However, as
an example, work in different cross-functional project groups may reinforce
connections and inter-dependencies with personnel from sub-systems other
than one’s own.

In addition, personnel working in support functions operate very much
across functional boundaries. Although formally belonging to a staff
department, they usually perform a major part of their work in cross-
functional teams. These staff members may often have more frequent co-
operation with other members of the cross-functional teams than with
colleagues in the staff unit. Interaction within cross-functional groups
(cross-functional systems) exemplifies the crossing of intra-organisational
boundaries, whereas co-operation with sub-suppliers (trans-organisational
systems) exemplifies the crossing of inter-organisational boundaries.

It is easy to identify negative consequences, such as poor cross-functional
co-operation, caused by failures to overcome organisational boundaries. We
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must emphasise that organisational boundaries may have positive values,
even for cross-functional co-operation.

As mentioned earlier in this chapter, ‘cross-functional systems are
coalitional structures whose member groups maintain their separate
identities and, if relevant, different goals, yet employ either some formal
organisation or informal collaboration for joint decision making or problem
solving’. The purpose of cross-functional co-operation is not to unite all
members into one common group, or even to give them one common goal,
but to achieve ef f icient and effec tive co-operation between participating
members.

For groups (sub-systems) to maintain their separate identities and maybe
different goals, they need both protective and uniting activities. For groups
or group members to achieve collaboration with other groups, they need
interactivity-focused activities. The next section discusses different kinds of
organisational boundary activities.

Organisational boundary activities

Organisational units (sub-systems) require boundary work to deal with their
environment. Boundary activities may be intended to protect and unite
personnel or to acquire resources and support. Cummings (1984), in his
review, simply refers to ‘interaction processes’, whereas Yan and Louis
(1999), on the other hand contribute to further analyses by suggesting three
main functions of organisational boundary activities: buffering, spanning
and bringing up.

The buffering function of a boundary protects the sub-system from
disturbances and disruptions originating from within or outside the
organisation. The buffering function represents the demarcational and
perimetric role of the boundary (see below). Buffering activities may, for
example, be to smooth variability in inputs and outputs, and to forecast
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variations and uncertainty, thus protecting the sub-system from
disturbances of a technical nature. Disturbances may also be of social,
administrative, cultural and political nature (Op. Cit.). Resources in short
supply may lead to competition and attempts to outmanoeuvre one
another, which means that the number of buffering activities increases.

While the system may need protection from disturbances, it also needs
interaction with the environment to survive. The spanning function serves
as an interface or frontier at the point where the system acquires external
resources critical for its survival. Boundary spanning activities involve, for
example, bargaining, negotiating, and contracting. An organisational sub-
system may also need to adapt to routines and procedures similar to those
of the rest of the organisation (Scott, 1992). Social networking has a vital
role to play for the boundary spanning function.

Bringing up boundaries refers to activities intended to attract and unite
work unit members’ energies, thereby focusing them on the
accomplishment of the unit’s task. This work involves knitting together
members into a coherent unit and keeping resources available within the
unit.

Accordingly, bringing up activities focus on factors inside the work unit,
whereas buffering activities focus on factors outside the work unit. These
two boundary functions aim at concentrating and protecting members
within the work unit. By contrast, the boundary spanning function aims at
expanding interaction with other work units.

According to Van de Ven (1976), the level of interaction, or boundary
spanning, between different groups relates to:

the extent to which the groups are aware of each other’s potential
resources;
the extent to which there is consensus among the groups regarding their
respective domains; the extent to which the groups are assured that their
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overall autonomy will not be threatened by the exchange, and that what
ever autonomy is surrendered will be equitably compensated; and
the extent to which there is moderate, as opposed to extremely low or high,
goal similarity among the relevant organisations.

Collective performance within the product realisation process, or within
any cross-functional or trans-organisational system, is likely to be positively
linked with the boundary spanning activities that evolve between
participating groups. However, one needs to balance the counteracting
forces that evolve from boundary spanning activities and the two other
boundary activities. Buffering and bringing up boundaries make it possible
for work units to focus on shared sub-goals and to develop a unique
identity. Boundary spanning activities enable cross-functional work forms
and process-oriented perspectives, which generally improves the focus on
common goals and may reduce sub-optimisation of resources.

Yan and Louis’s classification of different purposes of organisational
boundary activities (1999) creates an increased differentiation in conceptual
meaning, which improves opportunities to description and analysis, of
cross-functional co-operation. Therefore, the framework of organisational
boundary activities will be utilised in the analysis of the studied change
project (see Chapter 7).

On networking versus cross-functional co-operation
Cross-functional co-operation consists, in its traditional form, of different
organisational boundary activities that are aimed at accomplishing complex
work tasks, such as project execution, process development and problem
solving. As mentioned above, traditional cross-functional co-operation
usually involves transformation of the ordered organisational structure.
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Networking, which is here seen as a specific form of cross-functional co-
operation, involves the participation of personnel in one or more parallel
structures. Parallel networks typically constitute alternative structures to the
ordered organisation and may, in some cases, have goals and visions that
are different from those that are formally decreed.

The purpose of a network, as it is defined here, does not directly relate to
the accomplishment of work tasks. Rather, networks may evolve around
professional or organisational development22, thus interfering more with
the long-term goals of the organisation.

Goal-orientation can be seen as the degree to which a person relates
his/her work performance to organisational or personal goals. Different
researchers have examined the need of congruence between the goals of
the company and the employee. Baum (1990) discusses the phenomenon of
affiliating with an organisation. By this he means that, if there is a strong
nexus between personal work goals and values, and the goals and values of
the organisation, the employee affiliates with the organisation. If this is not
the case, the employee then just works in the organisation without
involvement. Baum argues that if the individual develops him or herself,
the organisation also benefits (Op. Cit.).

It seems fruitful to compare the term goal-orientation to the concept of
organisational commitment. Hulin (1991) reviewed different notions of the
concept of commitment and came to the following definition of
organisational commitment: ‘organisational commitment refers to an
attitude-like attraction to an organisation. The attitude object is the overall
organisation rather than specific work role characteristics. The utility or
value associated with role or organisational membership is contingent on
remaining in an organisation; it is not contingent on any specific work role
behaviours other than quitting or retiring.’

                                                          
22 Purely social networks are excluded from this discussion.
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It is especially noteworthy that behavioural choices related to commitment
are considered to derive from an individual’s organisational membership
rather than from his or her work role. This view focuses on other aspects
of the organisation than does goal-orientation. It may constitute a good
complement, however, since organisational commitment seems to
emphasise only the benefits of the organisation. In my opinion, a one-sided
emphasis on company goals is inadequate in today’s industrial
organisations, with their focus on continuous improvement and needs for
personnel competency and co-operation.

In conclusion, as defined in this context, networking is far more loosely
related to everyday work activities than is traditional cross-functional co-
operation. Network activities are therefore more difficult to trace and
control than the cross-functional co-operation that originates from the
execution of work tasks. The goals and values of a specific network may be
very different from the goals and values of the formal organisation, and
networking may have the potential to either drive or restrain ordered
organisational development.

Examples of empirical studies of boundary activities

The difficulties of crossing boundaries is the topic discussed by Blackler et.
al. (1997). They have studied innovation processes in a high technology
organisation where people who address unfamiliar problems must interact
with other specialists and accept seemingly incompatible priorities. Blackler
et al. (Op. Cit.) analysed what kinds of new knowledge and innovation
multi-disciplinary teams generated during ongoing product development
projects.

As an aid, they utilised a classification of four kinds of innovation generated
in engineering work: ‘normal’, ‘domain’, ‘boundary’ and ‘radical’ innovation
(see Table 4.1). The different kinds of innovation took place either within
or between the organisation’s main knowledge domains.
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Table 4.1.  Patterns of Innovation in the Company. (From Blackler et al. 1997.)

Radical

‘Domain Innovation’
(high risk science & technology,
low risk organisation)
making new perspectives

‘Radical Innovation’
(high risk science & technology,
high  risk organisation)
making and taking new
perspectivesDevelopments

Within
Knowledge

Domains Familiar

‘Normal Innovation’
(incremental developments in
science, and organisation)
normal debate and improvisation

 ‘Boundary Innovation’
(low risk science & technology,
high  risk organisation)
taking new perspectives

               Familiar                 Radical
              Developments Between Knowledge Domains

Innovation created through interaction between people from different
recognised knowledge domains is labelled boundary or radical innovation.
Accordingly, such kinds of innovation require cross-functional
interaction.23 Engineers within the studied company tended to work on
technical problems within their area of expertise, so called domain
innovation, whereas the problems of most significance to product
development at the time of the study also required the development of
boundary innovations involving expanded roles and collaboration across
specialist domains (Op. cit.).

Blackler et al. found that the studied company, despite massive investments
in new technology for supporting design groups, did not provide any
training or support for group or leadership development.

A study of Majchrzak and Wang (1996) embraced 86 electric companies.
The researchers compared 31 process-oriented with 51 functionally
oriented departments dealing with manufacturing and assembly of circuit
boards. Each manufacturing department was identified by the management
as the one with the best practice within the company. The researchers
                                                          
23 With the simplifying assumption that each knowledge domain corresponds to one function.
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found that process-oriented companies did not necessarily have faster cycle
times than functionally oriented ones.

The study showed that several process-oriented companies had
implemented structural changes without supporting collective
responsibility, that is without supporting intended ways of working and
behaving within the new organisation. These companies showed a
comparatively low performance, which indicates that solely changing
organisational structure is not enough to achieve intended change goals.

Interviews with managers who were, or had been moving, toward process-
oriented departments showed that managers often underestimated the
difficulty of breaking the functional mindset (Op. Cit.). The study shows
that although organisational boundaries are removed in process-oriented
structures, the need to foster cross-functional co-operation is very
apparent, which indicates that formal organisational boundaries are
replaced by informal boundaries.

In conclusion, each organisational unit needs different kinds of boundary
activities to protect and unite it, and to interact with other units.
Organisational boundaries, as well as, for example, knowledge domain
barriers, may hinder cross-functional co-operation. The removal of
functional boundaries alone does not seem to create true process-oriented
working methods.

This chapter has, together with Chapters 2 and 3, given a theoretical
framework for the area cross-functional co-operation and networking in
PRPs. This area has proved to be vital for several industrial firms (Blackler
et al. 1997; Griffin and Hauser, 1996; Hovmark et al., 1997; Majchrzak and
Wang, 1996), and is examined in the case study presented in Chapters 5 _ 7.
The next chapter introduces and discusses aim, research strategy and its
methodological aspects of the study.
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CHAPTER 5

Presentation of the case study

Despite the fact that several industrial organisations witness to the
diff iculties in achieving cross-functional co-operation, very few change
projects aim solely and explicitly at improving cross-functional co-
operation. Since the 1990s, change projec ts within industrial firms
generally aim at increasing process-orientation, in some cases in
combination with out-sourcing and initiation of  strategic alliances with
other organisations.

The case study presented in this chapter fol lowed a several-year-long
organisational and technical change project, which to a large extent relied
on a planned change from a functional to a process-related organisational
structure.  The case study was performed when several organisations
changed from functional to process-oriented structures. Increased
competi tion in a continuously decreasing market was the main reason for
the decisions of management to start the change projec t.
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The entire case study focuses on more questions than cross-functional co-
operation and is fully published in Gabrielsson (1998). In this dissertation,
the intention is to concentrate on issues related to cross-functional co-
operation and still give rich enough contextual description. For this
purpose, the case study has got a condensed format, with the exception of a
thorough analysis of issues concerning cross-functional co-operation and
networking (see Chapter 7).

This chapter contains firstly a theoretical introduction including aim,
research strategy, choice of company, study design and data analysis.
Chapter 6 describes the implementation of the change project and presents
follow-ups of different aspects of the change project. Finally, Chapter 7
discusses and draws conclusions on issues that relate to the development of
the cross-functional co-operation.

Appendix A contains a background of the studied company and to the
situation before the start of the change project. The background gives a
description of the initial situation of the company, which includes the
company structure, market situation, company culture, the product and the
design of the maintenance process. Appendix B presents different
performance data from the studied company.

Case study aim
The aim was, by the use of a case study approach, to describe, analyse and
to some extent evaluate the planning and implementation of market-driven
change efforts within an industrial company. 24 Change efforts at the
studied company included changes of layout, work organisation and
procedures, skills development and improvement of working conditions.

                                                          
24 The case study aim presented is equivalent to the original aim.
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The case study focuses on how management, change agents and involved
personnel reason and act in this type of change process. The main question
is how much and what type of planning and implementation efforts were
allocated to develop and utilise, firstly, technical aspects such as production,
product technology and layout and, secondly, organisational-managerial
aspects such as work roles, patterns of co-operation and leadership.25

The choice of a case study as research strategy and
its methodological implications
As technical-organisational change processes are many-sided and context-
dependent, both from a system and an individual perspective, a case study
approach (Yin, 1989) was chosen to seek understanding of events, actions
and reactions in these change processes. The type of research advocated
involves description and analysis of the context, the content and the
process of the organisational redesign.

The intention to understand the real-life conditions of the organisational
redesign further accentuated the choice of case study and excluded cross-
sectional study or quasi-experimental design as a research strategy.

From a methodological point of view, the conducting of a case study puts
different demands on the researcher than does the performance of an
experiment, for example. One typical concern about case study research is
the inevitable study of natural situations. Comparisons may be made with
experimental studies where several variables of the experimental situation
are standardised and controlled, which on the other hand limit real-life
complexity. To avoid critique due to lack of rigour, the case study
researcher needs, as any other researcher, to describe and justify data-
collecting and analysis methods, his/her role in relation to the studied
phenomenon, and provide the reader with guidance as to the basis on
which conclusions are drawn.
                                                          
25 This presentation, as mentioned above, will mainly focus on cross-functional co-operation.
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Case study research and qualitative research methods are often intertwined
and, as terms, confused with each other (Westlander, 1985, 1991).
However, qualitative research methods are not always, and not exclusively,
used in case study research. This study relies on both qualitative and
quantitative data.

In some cases, researchers in the main-stream tradition criticise case studies
based on qualitative data analyses for providing very little basis for scientific
generalisation. It appears hard to generalise qualitative findings to settings
other than those studied. Firestone (1993) discusses this problem by
proposing three broad alternatives for generalising 1) sample-to-population
extrapolation, 2) analytic generalisation and 3) case-to-case transfer. In
practice, these alternatives are linked to different clusters of methods:
sampling with survey research, analytical generalisation with experimental
and quasi-experimental methods and case-to-case transfer with qualitative
methods (Op. Cit.).

Extrapolation from a sample to a population relies on sampling and
probability theory. Probability sampling requires large populations and large
samples. The major difficulty with this approach is to successfully sample
all attributes/characteristics required to enable a generalisation to be made.
In analytical generalisation the investigator’s goal is to expand and
generalise theories (Yin, 1989). ‘In a specific study, predictions hold under
specific conditions. If the predictions hold only under those conditions,
they become scope conditions that limit the generalisability of the theory’
(Firestone, 1993). Replications are used as means to increase the
generalisability of the study. Replication under conditions that exactly
repeat the original study are most useful for establishing reliability. Similar
results under different conditions illustrate, according to this alternative, the
robustness of the finding.

Case-to-case transfer has developed out of efforts to use qualitative
methods for programme evaluation. To enable a case-to-case transfer, the
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researcher must describe a broad range of background features, aspects of
the processes studied, and outcomes in order to give readers enough
information to assess the match between the study’s situation and their
own. Case-to-case transfer is thus enhanced by a comprehensive
description that allows assessment of the applicability of a study’s
conclusion to one’s own situation (Op. Cit.).

The various alternatives for generalising have been discussed in terms of
knowledge interests. Cronbach (1982) suggests that findings and
conclusions based on both sample-to-population and analytic arguments
are most useful for higher-level decision-makers like national-level
politicians who must deal with large aggregates, where unmeasured
conditions may average out.

In contrast, decision-makers at local levels, for example industrial managers
or change agents, whose scope of application is more narrow, may need a
more thorough understanding of the context to draw conclusions and
implications for their own setting. The great number of ‘business cases’
utilised within higher-level management education and training may
confirm this assumption. These business cases provide the readers with
real-life problems and serve as a discussion forum for the participants.

Empirical approach

In December 1991, the change project manager initiated the author’s first
contact with the case study company. The research group at Linköping
Institute of Technology received information about the company and the
aim of the organisational redesign. In February 1992, the company was
chosen as the case study company on the premises that considerable
change efforts were undertaken in the manufacturing system and related
functions.
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The organisational restructuring project was observed and documented
over a period of three years. The author made a retrospective analysis of
events occurring before the start of the study. During the study, the author
collected data periodically. This section gives an overview of the gathering
and analysis of data. Finally, a figure (Figure 5.1) shows important events
related to the change project.

Data Gathering
Data were collected by different data-gathering methods and originate from
different sources. The choice of data-gathering methods was largely
influenced by Yin (1989). Table 5.1 shows an overview of the data-
gathering methods utilised.

The study included a series of semi-structured interviews with employees
from different categories of personnel (see Table 5.1). Interviews were
always performed in private in order to ensure the quality and truthfulness
of answers. Parts of the interviews had a retrospective approach linking
questions to special occasions during the change process. The interview
material was systematised and classified into different types of answers.

Several informal discussions were continuously held with a total of around
30 people from all personnel categories. The author and a colleague held so
called work reflection seminars about the new way of working. A series of
five seminars was held with the pilot group.26 In addition, one two-hour
work reflection seminar was held with each of the other production groups.
The production leaders participated at least once, but not always, in the
seminars. The change project manager participated in some of the work
reflection seminars with the pilot group.

In addition, two different questionnaires were distributed to 25 and 70
production workers respectively. 25 and 69 questionnaires were returned.

                                                          
26 Because of the size of the group, three of the sessions were held twice, each time with half of the
group members. The division of group members was randomly chosen and changed each session.
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The production workers were randomly chosen from different categories
based on the following criteria: workplace, age and sex.

Table 5.1. Data-gathering methods and sources of information used in the case
study. Number in parenthesis represents the number of respondents in each category.
(Source: Gabrielsson, 1998.)

METHODS FOR
DATA
GATHERING:

Sources of information

Collection of
Company
Documents

Minutes of meetings
Project documentation
Applications to the Swedish Foundation of Work Life (ALF)
Reports to ALF
Presentation material
Other internal company reports
Minutes from customer visits
Statistics (key and composite measures on employee data and system
performance)

Personal
Interviews

Divisional manager (1)
General managers (4)
Project manager (1)
Production leaders (5)
Production personnel (30-35)
Production technicians (10)
Administrative personnel (3)
Union representatives (2)
Work environment representative (1)

Group
Interviews

Production personnel (20)
Production leaders (5)
Project manager and general managers (3)

Work reflection
seminars

Production personnel (120)
Production leaders (5)
Project manager (1)

Informal Discussions All categories of personnel
Questionnaires Production personnel (25 and 69)
Observations Workplaces

Production group meetings

The first questionnaire was based on the Job Diagnostic Survey (Hackman
and Oldham, 1980) and consisted of standardised and open questions. A
Likert scale was used for the standardised questions. The second
questionnaire was developed by Karltun (1996) at Swedish Institute for
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Wood Technology Research (in Swedish: Trätek) and validated by the
Department of Education and Psychology, Linköping University.

Some questions were added to the latter questionnaire. One part of the case
study questions (see Table 5.2) identified the initial profile of the division,
focusing on the internal work setting and the competitive situation. The
other case study questions concerned the implementation of the change
project. Retrospective analyses of process and outcomes were performed
during different periods of the organisational redesign. The main questions
and their corresponding sources of information are presented in Table 5.2.

The author was given acquaintance with the company documents related to
the planning and implementation of the organisational redesign. Both
quantitative and qualitative measures of the performance of the studied
division were utilised. The different measurements were performed by the
company and cover, with one exception, the same time periods. The
different measures are:

� Average lead time for engines arriving for complete overhaul 1990 –
1994

� Average lead time for maintenance of the twenty last engines arriving
for complete overhaul during 1994

� Average work hours per point (Internal Production Efficiency) 1990 –
1994

� Average number of work hours required for maintaining one high-
pressure stator, a comparison between 1988 and 1991

� Customer comments
� Judgement of financial performance.
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Table 5.2. Sources of information and data gathering methods used for the different case study questions.( Ipd: Internal project documentation, Alf: Applications and reports to
ALF, Cm: Minutes from customer visits, St: Statistics on employee data and company performance, Mg: Management Staff, PM: Project manager, PL: Production leaders, OP:
Other personnel).(Source: Gabrielsson, 1998.)

Sources of Information:
Company Documents Personal

Interviews
Group
Interviews

Work
reflection
seminars

Informal
Discussions

Question-
naires

Obser-
vations

Main Study Questions: Ipd Alf Cm St Mg PM PL OP Mg PM PL OP
What was the competitive situation
of the company / division? � � � � � �

What did the management perceive
they needed to change or improve
to handle the competitive situation?

� � �

How did the formulation of change
goals take place? � � � � � � �

(How) did the management and
employees try to achieve this
change?

� � � � � � � � � � � � �

What categories of personnel were
active in the different stages of the
organisational redesign?

� � � � � � � � � �

What aspects of the change project
were pro- or re-actively considered
and supported, and what aspects, if
any, were ignored?

� � � � � � � � � � � � �

What were the most important
experiences that change agents and
involved employees got from the
organisational redesign?

� � � � � � � � � � � �

How far did the organisational
redesign reach the goals of
decreased lead time, increased
production efficiency, and
improved working conditions?

� � � � � � � � � � � � � �

What were the reflections upon the
change process and upon obtained
outcomes, such as new work
behaviour?

� � � � � � � � � � � �
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The author was allowed to walk freely within the factory and interview or
talk to people from all personnel groups. There was no interference from
the management or from anyone else concerning questions asked. The
dialogue between people within the company and the researchers was open
and built on mutual respect.

Data analysis
The general aim of the data analysis was to catch tendencies within
different personnel groups, or sub-groups, rather than individual statements
and opinions. Hence, interviews with production leaders, production
personnel and technicians are only presented on group or sub-group level.
Quotations in the text represent, if nothing else is said, the opinions of the
majority of interviewees. Interviews with key people, such as the project
manager, are reported separately.

Parts of this study have an evaluative approach. Generally, evaluation leads
to a judgement about the worth of something, often by grading or by
ranking something according to how well the object fulfils a set of
standards or criteria. This implies that there should be a set of standards
and a class to which the object/phenomenon is compared. Not all kinds of
evaluations allow such a rationalistic approach. Several evaluations reveal
the standards, comparisons, or judgements more implicitly and some strive
towards understanding rather than judgement (House, 1980). The primary
purpose of this study has not been to judge actions within the change
process, but rather to understand the real-life conditions of different
individuals or groups acting within an organisational redesign.

As an introduction for the reader, important events related to the change
project are shown in Figure 5.1. The main periods of data collection are
also shown in the figure.
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New division manager
       OK to start

                               change project
                                Evaluation of              Co-operation problems in pilot group
                                pilot group

               Continuous planning of new       Integration with
                                       Pilot group                layout, equipment & organisation       another division

start-up                Recruitment of new production leaders
               Information to personnel  Dismissal of personnel

 Start of new production groups
                               Pre-study for                           Rebuilding of                                           Rebuilding of                             Start of change project
                               planning of new layout                workshop (Ph.1)                                  workshop (Ph.2)                         among white-collar workers
                               equipment & organisation

1990            1991                                        1992                                         1993     1994             1995

       
Interviews and Discussion Seminars        Interviews and Discussion Seminars                                                                   Interviews

          Questionnaire 1                   Questionnaire 2

                                                      Retrospective follow-up Periodical follow-up

Figure 5.1. Events during the studied change project 1990 -1995 (above line) and main periods of the author’s data collection (below line).
(Source: Gabrielsson, 1998)
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CCHHAAPPTTEERR  66

The change project

This section describes the internal discussion on the negative effec ts of  the
existing production system and the events before the final decision to start
the change project.  Background to the company and its market situation
are described in Appendix A.

The process leading to the initiation of a change project
Facing a piecework contract with reduced payment per engine, and a
decreasing number of engines, the company needed to increase its total
efficiency without allowing high quality to deteriorate. The customer
required short lead times and delivery on time. High contract penalties had
therefore been agreed upon in case engines were delivered too late.
Naturally, flying safety and reliability were still crucial, but customer
demands were clear; the cost of flying safety had to be reduced.

In the longer perspective, in order to keep all its personnel, the company
had to enter the civil market for maintenance of aircraft engines, a market
with other technical and economic conditions and a very high level of
competition. The company had little experience of working in the civil
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market; they had, for example, never needed to market themselves as a
company.

Pressure for change within the organisation had always been very low.
Earlier contract agreements (pay for total time spent per engine), the
previously very stable customer, a company history without any lay-offs,
and the tradition of being state-owned, had jointly created a sense of
security and long-term stability among management and personnel.

Internal discussions on expected negative effects of
poor cross-functional co-operation and the search for
solutions

The disadvantages of strict organisational borders and poor cross-
functional co-operation had become obvious. One of the first discussions
on the negative effects of the existing production concept took place
among a group of production engineers, of which one was the production
technology manager. At that time, the company faced severe problems with
long lead times. Normally, there were around thirty engines in the
maintenance flow; this time they had almost a hundred. Historically,
management had tried to solve this type of problem by employing more
personnel, but this did not work any longer. The market situation required
both cost reduction and better delivery performance (see Appendix A).

The production engineers felt that organisational bundaries often resulted
in bureaucratic decision routines. In addition, the lack of cross-functional
co-operation prevented transfer of experience and knowledge between the
different units of the production system as well as between production and
technology functions. Production personnel were often very skilled in their
specific tasks, but they had limited technical competence and understanding
of work outside their own tasks.
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Dis-assemblers were the only ones who saw the engine, or an engine part,
still in one piece. Parts inspectors received the parts already dis-assembled,
and they had little knowledge of what an engine module looked like and
how it functioned in the engine. The inspectors neither knew why wear and
cracks occurred, what parts were ‘antagonists’ within the engine, and why
different adjustments of parts were necessary. The Inspection and
Adjustment Group had little technical understanding of the engine and no
clear connection with the rest of the production.

The transfer of engine parts between the functional units required a lot of
administrative and transportation work. A rigid administration ensured
parts identification and quality follow-up, but it prolonged lead time.
Narrow and specialised work roles prevented personnel from satisfactorily
handling bottlenecks in the maintenance flow. Production engineers also
sensed a low motivation for change, which they associated with the long
tradition of a Tayloristic production concept.

In summary, in the view of the production engineers, many employees had
no overall perspective on the production system or its relation to other
functions, nor did they have enough technical understanding of the engine.
According to the engineers, this affected both the individual and
productivity negatively.

Naturally, there were also positive effects of the existing design of the
production system. Firstly, personnel were often very skilled in their own
tasks and, secondly, there was a high sense of group belonging within the
organisational units.

The group of production engineers discussed the problems with the
existing production concept a couple of times and started sketching out a
new solution. The group was partly inspired by a production concept at
Saab Automobiles in Trollhättan, which one of them had seen on a TV
programme. In addition, previous experiences from the time when the
functional units worked more closely with each other helped in forming the
idea of a new solution.
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Their main idea was to create production groups around one or more units
of the end product. The production groups would, as far as possible, have
responsibility for dis-assembly, cleaning, inspection, adjustment, assembly
and control of the units. Several organisational units would thus be
responsible for a larger part of the maintenance process.

Discussions within the management group

At the same time, management also started examining why lead times were
too long. One of the suggested solutions was an installation of an advanced
storage system, an investment that would cost around 12 million SEK. The
head of production planning strongly supported this alternative. However,
they finally agreed that the new storage system would only hide the
problem, not solve it.

The new owner still wanted the company to show better earnings.
Management therefore turned to a well-known and reputable financial
consultant. After conducting an analysis, the consultant recommended the
division management to start a rationalisation programme, with a 50 per
cent reduction in the work force as the main component.

Management hesitated over the proposed programme. Broadly speaking,
the maintenance costs of the division were equally distributed in three
different areas. One third were fixed costs in the form of buildings,
machinery and equipment; one third were wages, and the final third were
costs associated with replacement, repairs and adjustment of parts.
Therefore, a 50 per cent personnel reduction would decrease overall
production costs by only one sixth. Management did not believe in the
consultant’s solution. They did not think the remaining personnel would be
able to maintain and improve performance.
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An analysis of the suggested solution showed that much substance was
lacking, and the divisional management finally turned the consultant’s
proposal down. They considered the rationalisation plan to be a standard
solution of a ‘quick-fix-nature’ and this was not enough for their
organisation. Management believed the consultant had missed the core of
the division’s problem.

Identification of core problems

Management continued to examine the problems. They knew they were
spending far too much money on unnecessary rejection and repairs of
parts. Table 1.3 in Appendix A shows specific costs for inspection, repairs
and spare parts related to Jet Engine 1. Annual repairs and spares costs for
Jet Engine 1 were 140 million SEK. Management was convinced it was
possible to reduce those costs.

Management discussed different measures and means, such as:

� Reducing the number of personnel
� Increasing the number of personnel
� More and better education of personnel
� Decreasing costs for repairs
� Decreasing the number of new spare parts by increasing the number of

repairs
� Decreasing the number of repairs by increasing the number of new

spare parts.

Management also knew that the costs caused by handling errors were high.
Too often, dis-assemblers or assemblers damaged parts without realising it,
which created extra work and higher costs.
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Agreement on a pre-study

After talks with the group of production engineers, division management
agreed on a pre-study. The goal of the pre-study was to analyse whether
process-oriented self-managing production groups could replace the
existing production organisation in order to decrease lead time and improve
flexibility and delivery performance. The pre-study concentrated on three
areas: 1) organisation, 2) layout and material flow, and 3) equipment.
Decreased lead time, increased flexibility, and reduction of unnecessary
rejection of engine parts were to be major elements in the change project.

The person in charge of the pre-study was a production engineer who had
been heavily involved in the initial discussions. To prepare for the pre-
study, he interviewed employees from different personnel categories.
Interviews concerned the employee’s perception of 1) communication
within and between existing organisational units, 2) his/her own work role,
and 3) positive and negative experiences of the existing organisation. In
addition, a thorough mapping of existing workshops, storage facilities and
offices, and their utilisation was performed. This mapping was regarded as
crucial, since the location under-ground imposed severe restrictions on
layout alternatives and constrained physical expansion possibilities. Material
flow was simulated, and an analysis of machines and equipment was
conducted in order to see whether the machinery was adapted to the future
production and personnel situation.

Planning of the change project and the formation of a
pilot group

After the pre-study, management decided to form a pilot group and initiate
further planning on required change activities. The project steering group
consisted of one project manager and four other representatives27, but it

                                                          
27 These were the product manager and three departmental managers from Production
technology, Quality assurance and Pre-production engineering.
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turned out that only the production technology engineer worked actively
with the change project.

Initially, the project steering group would:

� Start a pilot group with increased work content and delegation of
responsibilities. The pilot group would start in late October 1990 and be
evaluated in March 1991.

� Prepare for a group-based production organisation within the whole
division.

The matters to be discussed were:

Layout
What were the requirements for a good workplace with regard to work
space, material flow, and physical possibilities for job rotation?

Production groups
What tasks and functions should there be within the different groups? How
many people should work in each group? What was the most favourable
distribution of men and women in the groups?

Skills development
What degree of flexibility was desirable within the groups, and between the
groups and side functions?

Side functions
How should management and side functions, such as planning, economy,
and material replacement, be integrated into the new organisation?

Based on pilot group results, management would come to a decision on
whether to stop the pilot project or to continue with a full-scale
changeover.
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Establishing a pilot group

First, the project group decided what engine parts should covered by the
work of the pilot group. Since they could not lose too much time for
training purposes, the selection of people was restricted to those who were
already trained to work on the different parts.

After talks with supervisors and production personnel, the project manager
suggested a number of people, who in his opinion were suitable as
members of the pilot group. Few people were interested in joining the pilot
group, and the project manager finally had to take one person from another
unit. The members of the pilot group had different functional affiliations.
To some extent, they also brought their differences in status with them.
There were three women and seven men in the group, aged between 35 and
60 years old. One person worked part-time (75 per cent).

The size of the group was based on standard operation times. The number
of people was initially the same as was required in the former organisation.
At the beginning, time would have to be spent on training and education;
personnel needed to learn each other’s functional tasks. The air force had
also signalled a 20 per cent volume increase the following year. However,
when the pilot group had attained productivity gains, group size would be
reduced accordingly.

The ten people were put together and asked to start planning their daily
work and job rotation. As part of their training, the group members, the
production leader and the project manager went on a one-day study visit to
a company that had introduced a group-based production organisation.

Six months after the initiation of the pilot group, group members made
mainly positive comments about the development. Altogether, they had
started to work more efficiently than before. Accordingly, several people
believed in making continued efforts in the change project.
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Attitudes and decisions regarding the proposed
organisational restructuring project

The division manager at that time finally approved the suggested
organisational redesign, but the product technology manager had strong
objections to the suggested change project. He believed quality would
deteriorate if responsibilities were delegated to the production groups. He
also feared that production personnel would loose their core skills if they
started rotating between different tasks, and wanted a sharper focus on
planning and cross-functional co-operation. The product technology
manager said he could not guarantee product quality if the planned changes
were put into action. This made the division manager back out of his
promise. After a while, however, he changed his mind and he again
approved the start of the change project. After a short period, he withdrew
his approval a second time, declaring he was more afraid of the negative
effects than he believed in the positive ones. The production manager
remained rather passive throughout these discussions.

A new division manager started working at the company in May 1991. He
soon identified the problems of high costs and long lead times. He also felt
that personnel seemed unwilling to commit to, and take responsibility for,
improvement in earnings. He had experienced the same type of problem in
his former position as production manager. Therefore, he soon had an idea
of what measures were required to solve the problems. He thought the
most important way to create responsibility awareness was by providing an
unbroken chain of responsibility. In his opinion, this required some kind of
change project, the goals of which had to be understandable and
measurable.

Soon after his start at the company, the production technology manager
and the production engineer in charge of the pre-study showed him the
results of the pilot group and presented the ideas of a new process-oriented
production concept that would remove functional barriers and reduce lead
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times. This presentation corresponded largely with the ideas of the new
division manager. He asked the production engineers how soon they could
start the change project. They answered: ‘We have to make the physical
change to the production lay-out during a summer vacation, since we
cannot have production running at the same time.’ The response of the
division manager was ‘Fine, then we’ll start this summer.’

Implementation of the change project

This section describes the implementation of the change project and the
continuous change process with special focus on the initiation phase, the
formation of new work roles, changes in production layout, and the
progress of the pilot group and other production groups.

The transition from planning to implementation of the
change project

Whereas the pre-study and the initial planning had proceeded rather slowly,
the formal decision to start the change project forced the project steering
group to act quickly. Information sessions with production personnel and
technicians had to take place before the summer break. In addition, internal
recruitment of personnel and detailed planning of the rebuilding of the
workshop had to be performed.

Project documentation shows it was the responsibility of the project
steering group to:

� Decide what production groups would be created and allocate functions
and numbers of people to the different groups.

� Develop a general time schedule for the project and propose dates for
progress evaluation.
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� Develop routines for the future production groups and list all routines,
manufacturing schedules and other documents that had to be changed.

� Redesign physical conditions for the new production organisation,
mainly by developing a new workshop layout.

� Introduce, and promote the status of, the new operator work role. This
new work role would combine the two different roles of assembler and
controller. Introduction of the new operator concept would signal that a
more holistic work role was expected.

� Design work instructions so that quality and responsibility were
maintained at an individual level within the organisation.

� Develop the wage system in accordance with the new organisation.

Quality deterioration was not allowed. All changes in operational
procedures had to be approved by the Quality Assurance and Product
Technology departments.

The project manager was a production technician interested in people and
organisational issues. He put a lot of energy and commitment into the
change project. He was often willing to accept discussions and
confrontations in order to get the change process moving, and he was
convinced that self-managing and process-oriented groups were the right
means to combine good jobs with higher productivity. The project manager
determined the design of the new production layout. He tried to take in
ideas from the production groups during planning and information
meetings, which were held in June 1991. However, short notice did not
allow for much participation. During the summer vacation, some of the
production workers helped with the physical rearrangement of the
workshop.

The new change plans worried some sections of personnel. They were used
to, and got along well with, their work mates, and they were skilled at their
work tasks. Suddenly they did not know where they would work, with
whom, or on what tasks.
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Five production leaders were selected out of the nine former supervisors.28

The project manager hired a consultant to run a five-day course which
would prepare division and production management for the new
organisation. The five days were spread between June and December 1991
and dealt with:

� The role and importance of leadership
� Norms and rules within a decentralised organisation
� Operative organisational development.

After the summer vacations, almost 70 per cent of the production workers
switched their workplace and most of their work mates. Many also had a
new production leader, although 90 per cent kept their original main work
tasks. During the second half of 1991, they continued working on their
tasks as usual. They were all busy getting the new workplaces functioning
properly. In January 1992, the groups set the job rotation plans and they
started job training on each other’s tasks. A flexibility goal stated that three
people should be able to perform each task. None of the personnel was
forced to start job training, and it took eighteen months before everyone
started learning other tasks.

One intention of the change project was that groups would start learning
from each other’s experiences and also start working in a more integrated
fashion with product and production technology. Some of the technicians
did not believe in the usefulness of the organisational redesign, while others
thought it was a good idea.

There was a difference in attitude between engineers from Production
technology and those from Product technology. Production engineers had
always worked more closely together with production personnel, and they
considered the change a natural development. However, engineers from
Product technology, who did not have the same tradition, expressed more
doubts about the consequences of the new organisation. The project

                                                          
28 The other four had new positions within the organisation.
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manager sporadically tried to take the initiative on a new wage system, but
his efforts were held back by central human resource staff.

The development of new work roles

The new work roles of the production groups and production leaders were
discussed in the period before and during the first months of the change
project. Based on these discussions, the project steering group defined the
new roles and responsibilities within the organisation.

The ‘ideal production group’
The production group should act as a self-managing group. Functional
borders within the group should be eliminated, and the group should also
be responsible for co-operation and problem-solving activities with other
functional units outside production. The group should have responsibility
for planning the work, deciding who should do what within the group, and
setting the training schedule for job rotation. In addition, the group should
handle some technical, economic and administrative tasks.

Finally, group members should, with the help of the overall production
plan, control all their work themselves. Job rotation should be used in order
to increase flexibility and job variety. The production groups were formed
around one or more product units. Therefore, job rotation was also a
means to increase the technical understanding of those units.

Each group member should regularly function as a group leader. This
position would be held on a weekly basis. The group leader was responsible
for making administrative reports, chairing internal group meetings, and
representing the group in contacts with technicians and at meetings within
the organisation.
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The ‘ideal production leader’
As mentioned above, the number of supervisors was reduced from nine to
five, and those remaining were assigned new work roles. To stress the new
work role, the job title ‘supervisor’ was replaced by the title ‘production
leader’. Production leaders would concentrate more on long-term planning,
and leave responsibility for daily problem-solving and planning to the
production groups. The former supervisors had very much been acting as
‘errand boys’ just to keep production running.

Production layout and material flow

The change from functional to flow orientation had a large impact on
production layout, and also on material flow. Before the organisational
restructuring, practically all engine parts followed the same route (for the
former process chart, see Figure A.4 in Appendix A). After the
organisational redesign and the rebuilding of the workshop, the material
flow was changed accordingly (see Figure 6.1).

Figure 6.1 The maintenance process after the organisational redesign. The grey
areas represent two of the new flow-oriented production groups. ‘Cleaning’ is an
example of a production group that was still functionally based. The function ‘Repairs’
belonged to another division within the company. (Source: Gabrielsson, 1998.)
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New production groups were created and they were supposed to function
as defined in the ‘ideal production group’. The main idea was that all
functions would be distributed to the different production groups.
However, for different reasons, primarily cost, environmental and skills
demands, management decided to keep a number of functional units intact.
These were Initial Dis-assembly, Cleaning, Non-Destructive Testing,
Blasting and Shot Peening. Employees working in these units constituted
around 30 per cent of total production personnel. All repairs were still
performed within another division.

Progress of the pilot group

Six months after the start of the pilot group, group members had mainly
positive comments to make on the development. They were fully occupied
learning new tasks and improving routines. By being located together in the
maintenance process, they could more easily identify improvement
opportunities. For example, personnel realised that a preliminary inspection
could be performed immediately if the parts inspector participated in the
dis-assembly of the stator. The advantages of this were several. The
identification of parts was more easily achieved during gradual dis-
assembly. Parts with obvious and severe damage could now be rejected at
once. The former routines had caused non-value-added operational and
administrative work, since severely damaged parts had also been cleaned
and sent for non-destructive testing before finally coming to the parts
inspector. When only minor polishing was needed, this was now done at
once, meaning that as many parts as possible could be sent together for
cleaning and testing. The new routines simplified administrative routines
and shortened lead times.

The group also had some negative comments on the change project. Firstly,
they felt they had been promised a tailor-made workplace with all required
equipment. To reduce lead times further, they wanted measuring equipment
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allocated to the group. Management had not allowed this, however, and the
group was somewhat frustrated about it.

Secondly, they were promised reasonable authority to change routines
within production. Therefore, they wanted to simplify technical decision
processes by taking responsibility for some of the formal decisions
themselves. As they saw it, a number of decisions were in reality taken by
them, but they had to wait for the signature of a technician to be able to
continue the work. They felt that several discussions with people from
Product technology were stiff and fruitless.

Thirdly, they wanted the wage system to reflect the new demands on
production workers and any improvements that they made. The wage
system had become a symbol of justice for about half the group members.
They felt ‘cheated’ by the delay in introducing the new wage system, and
they put a lot of energy into discussing this subject. Finally, they did not
have any common rest and meeting area, which they thought they had been
promised.

One part of the group had very progressive thoughts about what they
would accomplish in the group. They thought they would be able to handle
everything themselves, without any involvement from outside. This sub-
group had a very strong informal leader. Several people from this sub-
group originated from high-status jobs and they were reluctant to learn the
lower-status inspection tasks. The rest of the group members were more
modest in their visions regarding the pilot project. Some of these group
members initially wanted a great deal of support from the production
leader. They sometimes felt uncomfortable with the new situation,
especially with the group leader role and new demands to perform tasks on
the computer.

The production leader was not always sure how to behave towards the
group members. In some respects, he thought he still acted as a supervisor,
especially during group meetings. To get some decisions taken, he could
adopt the old role as supervisor. Some of the group members also wanted
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him to act as a traditional supervisor while others wanted him to leave the
group alone.

The project manager was in continuous contact with all pilot group
members. He wanted to be informed about progress in the group. The
group members started going to him to discuss any problems that occurred
within the pilot group.

During the autumn of 1991, differences in attitudes and behaviours became
more obvious to everyone in the pilot group. The fact that they were not
trained in discussing and taking common decisions also became increasingly
apparent. The differences between group members created irritation, and
personal conflicts started to arise. The group members did not receive as
much attention or support from the project manager any more, since he
was busy supporting the other production groups. Interviews showed that
feelings of helplessness started to spread in the group, that sub-groups were
even more accentuated, and that people outside the pilot group began to
notice their problems.

The project manager and the production leader decided to seek help from
outside in order to handle the unexpected situation. At this point, the
project manager contacted the author’s research group. After initial
discussions, the author and one of her colleagues agreed to hold a number
of so called work reflection seminars with pilot group members, where the
new work roles, group decision-making and co-operation were to be
discussed. Interviews were held with all group members, the production
leader and with the project manager before each seminar.

The interviews showed that group members were very uncertain about the
new work role and the direction of the change project. All of them
described the group as divided into two parts. They also said that members
of the two sub-groups could not communicate with each other. There were
also clear signs of harassment within the group.
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The tense atmosphere was easily sensed during the first work reflection
seminars. The group members were sometimes very unwilling to discuss
matters related to internal co-operation. In addition, some people thought
the subjects and the discussions were too abstract. But, after two or three
seminars, they were more willing to discuss group norms and co-operation
with each other. The fourth seminar was combined with an ordinary group
meeting, where they were to practise a number of group norms that they
had agreed upon. During the meeting the group drew up a plan for future
job rotation and developed rules for information transfer between group
members – two questions which previously had been highly contentious.

The process continued in a slow, but mainly positive, direction during the
following seminars. However, during this period, some group members did
harass one of their work mates on occasions. The harassment stemmed
mainly from the employee’s different attitudes towards work, which, for
example, was manifested in a great interest in improving technical routines
and problem-solving with product and production technology. Minor
harassment towards other group members originated mainly from different
behaviour norms within the group and from different views on the role of
the pilot group.

After about another six months, the members reached some kind of
agreement on how to behave towards each other during work, group
meetings and lunch hours, even though they never all established good
work relations.

Further activities and events in the change process

Managerial impact on the organisational restructuring

The project manager became worried by the co-operation problems within
the pilot group. He also realised there was a need to do something about
social aspects of the new organisation within the other groups. The author
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and her colleague had the opportunity to meet all the production groups to
discuss these issues during the spring of 1992. The production leaders were
asked to follow up developments in all groups. There were similar
problems in some of the other groups, but none of them experienced the
same turbulence as the pilot group.

At this time, the project manager’s goals were to get technical decisions
taken within the groups, and to have all groups ‘functioning as groups’. The
project manager thought it was his task to create the technical and
organisational conditions for achieving this. He felt a great need to develop
better performance measures for the production groups. Without proper
feed-back, they would not be able to refine improvement activities.

He also mentioned that the wage system had to be more related to work
performance. The production groups had been asking for a new wage
system since the start of the change project. At the beginning of the change
project, the project leaders received a higher salary when changing from
being supervisors to production leaders. At that time, some comments were
made by production personnel. Some employees thought it was unfair that
the production leaders were better paid when the production groups took
over some of their tasks and responsibilities. The production personnel did
not get any change in wages because of their new work roles.

Development of a new wage system was one of the responsibilities of the
project manager. However, he had not reached any agreements on this. The
division had not been allowed to design a new wage system for production
personnel. The human resource department said that only minor aspects of
wages could be changed. The production leaders thought that having only a
small sum of money to distribute to production workers was an impossible
situation. They had been pushing the project and the production manager
for the creation of a new wage system for a long time. As mentioned
earlier, the production workers wanted to be compensated for their new
responsibilities and achieved improvements and, so far, they did not think
they had been.
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In 1993, the military order volume decreased more than expected. This
affected the whole company and, at the end of 1993, company management
gave 170 people six months’ notice.

In addition, division ‘Jet Engine 1’ was integrated with division ‘Jet Engines
2&3’. The new division was labelled ‘Jet Engines’. 191 employees were
originally from ‘Jet Engine 1’ and 139 were from ‘Jet Engines 2&3’.
Negotiations between management and the union were finished at the
beginning of 1994. It turned out that 101 people were made redundant, of
whom 44 had pension agreements.

The new division ‘Jet Engines’ lost 55 employees. Thus, a total of 275
employees worked within the new division following the lay-offs. The
division manager and the production manager from Jet Engine 1 held the
same positions within the new division.

Division management knew it was urgent to keep the change process going.
The production manager became fully occupied integrating the two
divisions. The new division had another change programme going, which
had been led by an external consultant. Their change programme was
generally based on the same philosophy, but it had been delayed and the
‘new’ persons were not yet familiar with the new way of working. The
production manager felt that he had become too pre-occupied with all the
practical issues, and could no longer support the on-going change process
within the ‘old’ division.

The focus on costs and profit was now stronger than ever. To be able to
compete in the increasingly tough civil market they would have to reduce
costs even more. At the same time, to keep their military business, they had
to fight against internal competitors within the company group. This was a
fight that they considered not only to be based on technical-economic facts.
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Progress of the production groups

After two years, many production groups had overtaken the pilot group in
developments concerning cross-functional job rotation/flexibility, work
planning and group decision-making. The internal decision-making had, for
example, gone so far that some groups had turned down internal requests
for time off because of high workload.

The production groups had now taken over weekly production planning.
They planned and prioritised according to when engines were expected to
arrive and leave. A simple chart on the wall was their primary planning tool.
On the chart, the groups marked how far they had got with the different
engines and how much more time they needed to fulfil their tasks. It was
originally meant as a complement to the complex MPS system, but worked
so well that it had become the most important tool. The chart clearly
showed the engine flow in the workshop and was continuously updated by
the different group members. The chart also showed links and
dependencies between the groups. The chart was originally introduced by
two of the production leaders who every week discussed production ahead,
together with 7–9 production group members.

The groups switched group leader every, or every second, week. The
groups held planning meetings to schedule work one week ahead. They had
come so far that the majority of the groups’ members took responsibility
for the planning.

The work tasks of the production groups at this time were:

� Dis-assembly/assembly of engine parts
� Administrative follow-up
� Planning of work schedule
� Planning and granting holidays and other time off
� Contacts with other functions.
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The production groups were responsible for keeping to their delivery times
and their budget. The groups had the opportunity to borrow personnel
from each other by buying required work time. For a time, the production
groups also planned their own budgets, but this was said to increase
administrative work for the finance department, and all budget
responsibility reverted to the production leaders.

Interaction between production groups and technical functions

The organisational restructuring started to bring up incongruent inter-
functional routines and responsibilities. Some of the technical-
administrative routines, for example routines for rejection of parts, were
still too bureaucratic and inefficient. Several of the groups had
accomplished improvements within and between some groups, mainly due
to better co-ordination of activities and more reflective work.

Achieving interaction between production groups and technical support
functions was now the next challenge. The technical support functions had
not gone through the same mental development, and sometimes the
technicians felt threatened by new demands from and attitudes among the
production workers. One of the technicians’ local unions had, for example,
expressed fears that production personnel would take over too many tasks
from the engineers.

In the spring of 1993, the production manager analysed the production
groups’ need for technical support. Co-operation between the production
groups and technical support did not run smoothly enough. Based on the
findings of his analysis, he suggested that technicians working closely with
production should be put into one group and belong to the production
department. The division manager agreed, but the product technology
manager refused. ‘No technicians in production’ was his statement. Still,
both the production and the project manager thought it was high time to
enhance dialogue between production workers and technicians.
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During the autumn of 1993, the production manager presented a new
organisational structure containing a technical support group of seven
people within production. Again, the product technology manager rejected
the suggestion. However, changes in personnel initiated organisational
changes for the material planners, which made them work in a more
integrated way with the production groups. The results of these changes
were good and were noticed by management. The positive effects of these
changes enabled the start of a technical group within the production
department.

Technicians from production preparation would now start a training course
for the production groups. The course would deal with quality, technology
and pre-production preparation. The course was an initiative to increase the
technical competence of production personnel in order that they could take
over some of the technicians’ tasks. As mentioned above, this was a
sensitive issue. At that time, the project manager perceived that some of the
technicians acted mainly from the sub-optimised perspective of the
engineers, and not of that of the whole company.

Division management decided to continue with a change project directed at
white-collar workers. The aims of this change project were to map, analyse,
adapt (to the operative production processes), and improve all technical
support processes. The project was scheduled to start at the beginning of
1994, and the project manager became involved in planning and preparing
these activities.

The change project directed at the technicians was not integrated into the
on-going change within the production department, but was treated as a
separate project with a new name and a different steering group.
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Follow-up of the change project
This section covers different aspects of the development of the change
project. The first section presents data from interviews held with
management, the project manager, the production leaders, production
personnel and technicians. In addition, a follow-up of education and
training within the change project is presented.

Opinions and reflections of the division manager
Reflections upon roles and responsibilities
When reflecting upon the implementation of the organisational
restructuring project, the division manager said he had not succeeded in
communicating all his ideas and thoughts about the change project. He had
learned that ‘if we want to make a real change we cannot discuss matters in
one small group and then believe the ideas have been anchored in the
organisation.’ He was aware that he did not have the common touch, but
he sensed he could not alter his personality. He said he tried to visit the
workshop as often as he could, but that it was difficult to get time to do it.

He had let the project manager take full responsibility for the
implementation of the project and he felt that was a good decision. It
reflected his thinking that everyone should be a process owner. His own
work tasks had changed from operative to more strategic work and he felt
production managers and leaders had undergone the same development. ‘If
I put some of my operative duties on the desk of the production manager,
then eventually he must transfer some of his work to the production
leaders and so on.’

He thought that personnel initially participated too little in the operational-
practical design of the change project. After the first rebuilding of the
workshop, there were several complaints and comments on the workplaces.
Personnel asked ‘What have you done now?’ and in his opinion they were
not very involved in trying to improve their workplaces. During the second
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summer, personnel were given time and resources to remake some of the
workplaces according to their own wishes. After that, the personnel became
much more involved in improving those changes that had not worked out
well the second time. Reflecting on the start of the change project, he said
that they had very little time the first summer and he did not think they
could have made things very different even with the knowledge they had
now.

Cross-functional co-operation at work-unit and at managerial level
Reorganising so that some of the technicians belonged to the production
units was, according to the division manager, a means to get cross-
functional co-operation working better. In his opinion, this change had
started well, but they needed to come further before they knew they had
succeeded. He himself did not put any effort into breaking down the walls
between production and technology functions. He felt that development
went on separately and in parallel in both functions. He thought the
company would benefit more if he focused on co-operation between the
different divisions. These were now managed as separate companies with
too little synergy in, for example, the marketing of system solutions.

Goals related to the change project
After three years, they were starting to fulfil the goals set at the beginning
of the project. Therefore, these goals had to be sharpened or replaced by
others. He felt the ‘lead time philosophy’ had been incorporated in the daily
work pattern and therefore required less emphasis in the future. Although
he intended to keep lead time as an important measure, he planned to
switch focus to more quality- and customer-related issues.

The division manager set the overall goals and participated in discussions
regarding throughput goals at the lower levels. Otherwise, he said he did
not interfere with the goal-setting procedure. The greatest motive for using
goals was to spread the ideas on what was most important at the moment,
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and to create a need to change towards this. He considered goal setting and
fulfilment to be an iterative process that had to be continuously maintained.

Opinions and reflections of the production manager

The production manager had come to view the organisational change in
different stages. Firstly, the steering group had to put the people together in
different production groups. It had been hard to match the individuals
together on a social basis, since their jobs required long experience.

Secondly, the groups had to start working together as ‘socially mature’
groups. Group members needed to develop mutual respect for each other
and each other’s skills, to take responsibility, and to make decisions
together.

Thirdly, he wanted the groups to take full technical responsibility for their
production areas. After about two years, he thought that most of the
groups had reached stage two. Some were acting well as a group, while
others had a long way to go before they would function as a real group. He
concluded, ‘these things take time’. His private opinion was that the
organisational change should offer the production personnel three things:

� Increased responsibility, for both individuals and groups
� Increased freedom, for both individuals and groups
� Increased feeling of being valued by the company, which he hoped

would lead to higher personal self-esteem.

He criticised himself for initially not realising the great efforts needed to
develop the human side of the organisational redesign. He had not foreseen
how difficult it would be to develop co-operation and work roles. ‘We
planned to the last detail how machines and equipment would fit into the
new layout, but we forgot the personnel.’
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After three years of the change project, the production manager, on
different occasions, told the five production leaders to have planning
meetings without his participation. ‘Otherwise they would still be too
dependent on me and not interact as they need to do.’ At the beginning, he
sensed they did not want that, but after a while the production leaders
regularly held their own planning meetings without the production
manager. They had eventually started to plan long-term issues together,
without his involvement.

Opinions and reflections of the project manager

The project manager had fought hard internally to get some of the changes
implemented. Many changes had affected the power and status of some
managers and employees. He had, for example, gone through some quite
tough discussions with the product technology manager, but the division
manager had always backed him up. The discussions concerned the new
organisation. The project manager had always felt he could rely on the
division manager. He also thought it was good not having a managerial
position, because he could act more independently.

He was often very enthusiastic about the work, although he periodically had
doubts about the progress of the change process. He thought he had a lot
of freedom in planning and implementing measures, which he very much
appreciated. However, there was one disadvantage. He alone had become
the representative of the organisational redesign, and personnel sometimes
felt that management did not care about the progress of the change project.
The division manager seldom visited the workshop, and he very seldom
talked spontaneously to production personnel.

The project manager said personnel at times thought the division manager
mainly showed up when there had been mistakes, and this offended them.
The project manager thought that the low profile of management had
affected the change process negatively.
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He believed that the conflicts that had developed within the pilot group
already existed before the organisational redesign, but that the new way of
co-operating brought the conflicts to the surface. He had spent more time
on the groups that showed progress than on the groups and production
leaders that did not develop as quickly. He could not tell why it had turned
out like that.

He had learned that he always had to be very specific about what had been
agreed upon. Belonging to different traditions gave people different
perspectives, which often made understanding each other difficult. Several
times, after leaving a meeting, he believed the members had reached an
agreement. Afterwards, however, he often realised that they had very
different opinions about what they actually had agreed.

After four years, he still thought management and the production groups
had different views of the definition of a self-managing group. His
experiences had convinced him that people’s minds, not their technical
competence, determined the pace of the change process.

Time and education allocated to the change project

This section presents a follow-up of the time and training allocated to the
change project. The follow-up serves as background to the following
interview presentations.

Personnel’s participation in the planning of the organisational redesign was
documented during 1990 and 1991. Different personnel categories
influenced the future production concept and implementation approach to
various degrees (see Table 6.1).
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Table 6.1. Opportunities of different personnel categories to influence the future
production concept and change project (Source: Gabrielsson, 1998;
Categorisation done by the author; reps stands for representatives).

Asked for
opinions on
existing concept

Asked for
opinions on
future concept

Influence on
decisions
regarding
future concept

Asked for
opinions on
implementation
approach

Influence on
decisions
regarding
implementation
methods

Pre-Study Leader Not applicable Not applicable Strong Not applicable Strong
Management Yes Yes Strong Yes Strong
Supervisors Yes Yes Some, reps Yes Some, reps
Production personnel Yes, reps Yes, reps No No No
Production
technicians

Some, reps Some, reps Some, reps No No

Table 6.2 shows the extent of organised information meetings related to the
change project, and Table 6.3 the amount and type of education/training
allocated to the different personnel categories.

Table 6.2 Organised information meetings concerning the change project (project
organisation and change goals). (Source: Gabrielsson, 1998; Categorisation
done by the author)

Year Pilot group Production Personnel Technicians
1990 10 hrs  0 0
1991 15 hrs 15 hrs 5 hrs (on own request)

Table 6.3 Training related to the change project 1990–1993 divided into the
following categories – technical, organisational/managerial and on-the-
job-training. (Source: Gabrielsson, 1998; Categorisation done by the
author)

Year
Category

Project
manager Management Pilot Group Production

Personnel Technicians

1990
Technical

2 people à 40
hrs
Measurement
Technology

1990 Org./
managerial

1990
On-the-job

4 people à 80
hrs



104

1991
Technical

10 people à
40 hrs
Measurement
technology

1991
Org/manage

rial

1 person 24 hrs
‘The flow-
oriented
company’
1 people 40 hrs
Management
training
1 person 8 hrs
study visit to
company

1 person 24 hrs
‘The flow-
oriented
company’
12 people à 8 hrs
anagement
training
9 people à 32 hrs
Management
mraining
1 person 8 hrs
study visit to
company

10 people à 8
hrs study visit
to company

1991
On-the-job

2 people à 40
hrs

50 people à
40 hrs

1992
Technical

1 person 16
hrs
Logistics

1 person 16
hrs
Logistics

8 people à 40
hrs Material
planning
10 people à 10
hrs
Product
technology
2 people à 16
hrs Work
measurement

5 people à 90
hrs
Material
planning
110 people à 4
hrs
‘Product
technology and
documentation’

3 people à 16
hrs
Work
measurement

1992
Org/manage

rial

1 person 40 hrs
‘Group
processes, co-
operation and
decision-
making’
1 person 24 hrs
‘Development
of technical
support
functions’
1 person  96 hrs
‘Industrial work
organisation’
1 person 16 hrs
‘Project
management’

1person 40 hrs
‘Group
processes, co-
operation and
decision-
making’

1 person 24 hrs
‘Development of
technical support
functions’

1 person 16 hrs
‘Project
management’

10 persons à
40 hrs
‘Group
processes, co-
operation and
decision-
making’

10 people à 8
hrs
Information –
Discussion on
technical
support
functions

9 people à 24
hrs
‘Development
of technical
support
functions’

Year
Category

Project
manager

Management Pilot Group Production
Personnel

Technicians

1992
 On-the-job

4 people à
120 hrs
4 people à  80
hrs

10 people à
120 hrs
 5 people à 40
hrs
15 people à
180 hrs

5 people à 40
hrs
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15 people à
140 hrs
25 people à
100 hrs

1993
Technical

90 people à 9
hrs
Product
technology

1993
Org-

managerial

14 people à
120 hrs
‘Coaching’

110 people à 4
hrs ‘Group
processes, co-
operation and
decision-
making’

1993
On-the-job

5 people à  40
hrs

35 people à
40 hrs

Opinions and reflections of the production leaders

The new work role and the support of new work behaviour
The five production leaders were very much aware of their new work roles.
They knew they were assumed to be working to develop the production
units on a more long-term basis. Group members should, for example,
handle daily problems themselves, and plan and communicate with other
groups and functions.

In the former organisation, the production leaders focused very much on
technical and production-related issues, often at a very detailed level. They
could then hide behind the role of the ‘errand boy’, and have no time left
for other than acute personnel-related questions. By contrast, group-based
planning and decision-making made it impossible to ignore internal co-
operation problems. The new emphasis on a more pro-active leadership
forced them to act differently. Two years after the start of the
organisational redesign, the production leaders had reached different
positions in the process. Two of the production leaders asserted that what
had happened during the change process had made them look differently at
people. The others referred mainly to the accomplishment of their new
tasks when discussing the new work role.
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The new, more personnel- and leader-oriented role could sometimes feel
very burdensome. None of the production leaders had been mentally
prepared for the change. They had all participated in a 5-days management
course29, the aim of which was to prepare them for the new demands. Still,
they felt it was mainly through their daily work that they learned how to act
in their new role.

The delegation of tasks and responsibilities made them lose control of what
was planned and done in the groups. All of them thought it was difficult no
longer knowing ‘everything’. They did not like losing control of what
happened within and between the groups. In some groups, production
workers still turned to them for help in solving problems. It was then ‘hard
to hold back suggestions and ask for the person’s opinions’. Some of the
group members thought the production leaders did not do their job unless
they helped with problems and took decisions as before. Two production
leaders continued to focus on problem details.

Despite these circumstances, most of the production leaders thought they
had slowly learned not to engage in all daily problems. Lack of time due to
new responsibilities more or less forced them to relinquish some control.

Delegated decision-making was, however, not as ‘convenient’ as before.
The production leaders were questioned more in the new organisation, and
they now had to ‘sell ’ their suggestions to the group.

As middle managers, they now felt stronger pressure from both
management and production personnel. Sometimes they experienced
conflicts between their double loyalties. They felt they had the best
knowledge about the production groups and that they often knew what was
needed to enhance the change process, but they had no authority to
promise the groups any measures. It was also more difficult to carry

                                                          
29 The five days were distributed over the summer / autumn of 1991.
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through decisions from above within the groups. Often, they had to lobby
in both directions within the organisation.

Most of them appreciated their increased freedom in the new work role.
They had more time left for development activities if they delegated their
administrative tasks as intended. Two of them expressed several ideas
about how the organisation could work in the future.

The change process
The development of cross-functional co-operation within and between
different groups/functions was very different. The major goal of the
production leaders was to get and keep the change process going. To most
of them, this seemed to be synonymous with supporting job rotation within
the different groups. The production leaders felt it would be hard to create
development opportunities for personnel in the future, especially in those
groups where job rotation did not lead to any further technical or
organisational understanding. This, they felt, was a threat to the continuity
of the change process. A second threat was the large difference in status
between job tasks, which still was very apparent.

The production leaders found it difficult to judge at what stage more
responsibility should be transferred to the different groups. They often saw
large gaps between different group members’ needs and willingness to take
on more responsibility and tasks. Altogether, this created imbalances in the
change process.

All production leaders felt that people from other parts of the organisation,
who were not involved in the organisational redesign, had little or no
understanding of the intentions of the change project. Several technicians
also continued to direct questions at the production leaders although they
knew they should turn to the group members. This caused confusion and
irritation in the production groups and made the change process more
difficult. The production leaders thought the behaviour of these people was
caused by limited knowledge about the organisational redesign and its
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purpose, and also by a low level of awareness about the new distribution of
tasks and responsibilities. And they did not think that these people shared
the vision of how the new organisation should function. In addition, the
production leaders believed that some of these people continued to turn to
them for status reasons.

One of the production leaders had for long tried to penetrate what creates
involvement in work. His main objective was to create insight and
responsibility, and thereby enhance participation in work. He felt that the
workers’ involvement and willingness to take responsibility for things other
than sheer product quality had increased, although there still was a long way
to go. ‘Some individuals have come far in that process but others have just
started,’ he said.

Opinions and reflections of the production workers

After two years, two general types of respondents crystallised – those who
had been involved in the change process and those who had not. The first,
and numerically largest, type of respondent felt there was an ongoing
change process. In their view, obvious changes had occurred in the
organisation of work and they saw new opportunities for the future. These
respondents found increased responsibility as the most important and
valued effect of the organisational change. In many cases, they wanted even
more freedom in planning their work, and greater influence over their work
situation.

The fact that the production leaders did not assist the groups to the same
extent as earlier was referred to as something positive. ‘Now we have to
find out things on our own, we learn more about the organisation and the
product this way. Previously, we just complained and the problem was
solved for us.’
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Personnel had not really been aware of each other’s work conditions before
they started job rotation. The new knowledge generally improved the work
climate and their ability to make correct technical judgements. However,
decentralised decision-making and the new way of co-operating within and
between production groups as well as other functions caused problems in
some of the groups. Personnel were used to the old organisation, where
everyone did what they were told and found it difficult to deal with any
confrontation that arose out of discussions regarding planning of work.

Whereas previously quality had been allowed to cost, the message in the
new organisation was that the same quality level had to be maintained but
at a lower cost. Fostered by the traditional company culture, and by the
sense of pride connected with it, several employees had become confused
by the new cost-saving message and worried that quality outcomes would
deteriorate.

Generally, job rotation increased the technical competence of the
production workers, which, they said, made work tasks more interesting.
Within most production groups, job rotation also led to a better
understanding of the various functions, ‘It is much easier to go and ask if
something is unclear, when we sit next to each other.’ This informal way of
co-operating was appreciated, since earlier there had been very distinct
borders between functional sections.

The differences in status between functional affiliations had gradually
disappeared when people had been forced to learn other functions.
However, in some groups, workers still identified themselves strongly with
their old work roles. In particular, a network of former final assemblers
wanted to keep the differences in status between the former functional
affiliations. These people worked actively to delay the formation of the new
work operator role, for example by resisting the development of new work
patterns.

For a number of respondents, the change process had not developed
properly. They had not experienced any valuable effects of, nor could see
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any opportunities in, the organisational redesign. Most often, these
respondents worked in the production groups where it was difficult to
establish meaningful job rotation. The expected effects of job rotation
differed considerably between groups. The tasks within any one of the
groups still acting as functional units were very much alike, and this made it
difficult to create meaningful job rotation. The personnel in these groups
did not perceive any learning effects, or any increase in work content. But
they were still obliged to perform job rotation. Accordingly, they often
came to regard job rotation as something formally important but in reality
worthless.

Employees had felt rather or very apathetic during the two periods of
redundancies and lay-offs. There were suspicions that since production
personnel had improved efficiency, a larger proportion of them, compared
with other personnel categories, were dismissed. Some people said they
hesitated to investigate new improvement ideas since they did not want to
improve production efficiency ‘too much’ before the wage system was
changed.

In spring 1995, 30 production workers were asked what the company had
achieved by the organisational redesign, and also what the company had to
improve in the immediate future. The production workers were also asked
to give general comments on the organisational redesign. Responses are
shown in tables 6.4, 6.5 and 6.7.

Table 6.4.  Opinions of 30 production workers concerning achievements related to the
organisational restructuring. (Source: Gabrielsson, 1998; Categorisation of opinions by
the author.)

Category: The company has achieved: No.
Performance Shorter lead times 6
Performance Productivity 1
Performance Profit has increased _ at the expense of production

personnel
1

Performance Efficiency 1
Performance Fewer ‘returns’ 1
HRM Improved physical work environment 1
HRM Improved work climate through group work 1
HRM Groups are more autonomous 2
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‘Nothing’ Cannot say anything special, ‘Nothing’ 4
‘Nothing’ Quality has increased  _ on paper not in reality (ISO 9000) 1
Operations Work rotation 1
Operations Material storage. Easier to find right part 1
Operations Better production planning 1
Mgment info Information 1
Work
Content

More various work tasks 1

Strategy Has achieved getting external work 1

Table 6.5. Opinions of 30 production workers concerning ‘what further achievements
related to the organisational restructuring have to be made in the near future?’. (Source:
Gabrielsson, 1998. Categorisation of opinions done by the author.)

Category The company has to improve: No.
Wages ‘Wages’ 10
Wages Congruence between wages, skills and responsibility, wage

system more fair 9

Management Relations and co-operation between managers and workers 3
Management Involvement from managers 2
Management Higher managers say hello to personnel 2
Management Not only give negative critique, also give positive 2
Management Incompetent managers protect each other 1
Cross-functional
co-op. within
production

Improve communication and flexibility within and between
work groups 4

Cross-functional
co-op. between
Production and
technicians

Improve co-operation and relations between white- and blue-
collar workers 4

Human Resource
Management
(HRM)

Work environment 2

HRM Work climate 2
HRM Personnel policy 4
HRM Fair recruitment to education 1
Information Information regarding the future and the job situation 9
Operations Planning of production flow 6
Operations Work pace is too high (quality risks) 1
Operations Bring more responsibility and technical decisions to prod.

groups 1

Operations Less bureaucracy 1
Strategy Marketing efforts in the civil market 5
Strategy Create new jobs 3
Strategy Goal orientation (not just no. of motors), put ideas into action 2
Skill Devmnt Education (especially when order volume is low) 6
Skill Devmnt English Courses 1
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Table 6.6. Other comments (if any) of 30 production workers on the organisational
redesign. (Source: Gabrielsson, 1998. Categorisation of comments done by the author.)

Category Open comments:  N:o

Management Wants new managers 1
Management Take away the old ‘state-managers’ on all levels

New fresh ideas are needed
1

Management Do not know the higher management’s willingness to do
something and their involvement in the future

1

Wages More work tasks should generate higher wages 1
Wages Wages should follow the increased productivity 1
HRM Workers are treated without respect 1
Job security Worried by the structural investigation within the company group 1

Opinions and reflections of the technicians, the product
technology manager and the production technology manager

The technicians
Many technicians felt like outsiders when the change project started within
production. Some of them became worried that their jobs would be taken
over by the production groups. The technicians also thought that the
change project and the production personnel were credited for all the
improvements, although the technicians had supported several of them.

The change project had pointed at opportunities to simplify routines and to
make responsibilities clearer. To manage this change the technicians had to
develop their work role and their approach towards the production
personnel. This had not always been easy and they thought they had not
received support for shouldering this new role.

Watching the change project a little from the side, some of the technicians
considered it strange that such a small group had planned and decided the
new layout. The technicians would not have allowed that to happen in their
department. They believed the approach had to do with traditions and
maybe prejudices.
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The information on the planned transfer of administrative tasks from
technicians to production groups had been very vague. The technicians had
asked for more discussion meetings and information about what tasks
would be transferred, when and in what way. They thought the vagueness
created extra worries about the future.

The product technology manager
The product technology manager thought the production personnel were
now more skilled and had better technical understanding of the product
and the processes. The technicians received less trivial questions. Several of
the problems could now be solved within the groups immediately. Initially,
there was some turbulence since the technicians felt they had to act as
supervisors because of unclear responsibilities between the groups and their
production leaders. He thought they put too much effort into the pilot
group instead of exchanging group members: ‘Everything stopped since the
driving force was concentrated on them. Some of the technicians had to act
as ‘confessors’ to a number of the pilot group members and several people
felt bad because of what happened in the pilot group.’

He thought that many production workers before the change project had
seen Product Technology and its technicians in the role of  ‘godfathers’. He
said the technicians previously decided authoritatively, whereas there was
mutual co-operation in the new organisation. In addition, he thought that
more of the technicians had started thinking, ‘Whom do I do this work
for?’ and that they viewed production personnel as their customers.

The production technology manager
The production technology manager had been involved in the initial
discussions on the organisational redesign. Being responsible for
production technology, he had always considered it natural to work closely
with production. His personnel had also been positive about the changes.
When reflecting on the change process, he thought that the production
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manager and the production leaders could have supported the change
process more actively. He also believed that the change process would have
progressed further if there had not been volume reductions and personnel
redundancies. This had affected the mentality of both technicians and
production workers.

The technicians had participated in a number of information sessions, but
the manager thought that some of the technicians did not take the message
onboard, and that these people felt that they had never been informed. The
change project that was started for technicians should have started earlier
than it did, but they would not have managed to perform the two change
projects simultaneously. ‘Then it would have been chaos!’

Discussion and conclusions on the case study

Design of the change project

Poor co-operation between the functions within the maintenance process,
as well as between technical support functions, was identified as one of the
most, if not the most important problems with the existing production
concept.

The main goals of the change project, to decrease lead time and reduce cost
do not reveal whether any support of cross-functional co-operation was
taken into account during the planning of the change project. Interviews
show that the division manager argued that required changes would be
achieved by creating an unbroken chain of responsibility. To understand
whether any support of cross-functional co-operation was ever considered,
we start by analysing the previously described responsibilities of the project
steering group.

The analysis shows that none of the responsibilities of the project steering
group referred directly to the support of cross-functional co-operation.
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Some responsibilities, however, related indirectly to the improvement of
cross-functional co-operation. These were:

� Developing routines for the new production groups
� Introducing and bringing status to the new, more holistic, operator

work role
� Developing the wage system in accordance with the new organisation.

Content analysis of change-project activities (see Table 6.1-6.3) shows that
the steering group considered only the first of the three responsibilities
during the planning of the change project, namely the development of
routines for the new production groups.

From looking at the second responsibility, the introduction of the new
operator work role, we know that practically no efforts (see Table 6.3) were
taken pro-actively to prepare personnel for the new work role30. Work
reflection seminars to discuss the holistic operator role and the new ways of
working were initiated re-actively after co-operation had deteriorated in the
pilot group. The third responsibility, the creation of a new wage system that
would consider not only individual but also group-related issues, was never
developed.

In addition, information meetings with technicians were not planned,
although their attitudes to the new organisation were crucial to the success
of new co-operation patterns between production and technology
functions. Information meetings with this group were held only after some
of them had asked for such meetings. A lack of information, combined
with increasing worry about employment security, did not improve attitudes
towards the new organisation, which in the long term implied a possible
transfer of tasks from technicians to production personnel.

                                                          
30 The pilot group was sent on a one-day study visit.
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Constitution of the project steering group

The constitution of the project steering group was formally cross-
functional, with members from production and product technology, quality
management and production. In reality, only the production technology
engineer worked with the change project. If the product and production
technology managers had been more involved, the change project would
probably have involved technical support functions more deeply.

The implementation of the change project

The change from functional to flow-orientation affected major parts of the
production personnel. They faced not only new work units with different
task distributions but also mostly new work mates. In addition, they were
expected to take on more responsibility for planning the work, managing
distributed decision-making, and contributing to cross-functional
technical/organisational problem-solving.

Thus, several of the project change goals affected not only work skills but
also work behaviour and the organisational culture. Most of the personnel
had never previously faced any major changes during their employment at
the company. Consequently, the implementation of the change project
could initially be characterised as a transformational change, a planned
change, that – to a large extent – required new work behaviours and new
organisational norms and values. Support for the change process was, as
mentioned above, both pro-active, i.e. originally planned for in the
change project activi ties, and re-active, i.e. unplanned support implemented
to meet unforeseen needs.31 Table 6.7 shows the following: 1) a break-down
of all documented project change goals, 2) documented, pro-active support
activities, 3) planned support activities that were actually implemented, and
4) unplanned, re-active support of project change goals.32

                                                          
31 The taxonomy of Porras and Robertson (1992) serves as the framework for the analysis,
with the added distinction between pro-active and re-active project support activities.
32 The complexity of and interdependency between different change goals and their
corresponding support activities must be emphasised.
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Table 6.7 Breakdown of change project goals and their corresponding project
activities divided into originally planned, planned and actually implemented, and
re-actively implemented support activities. (NA stands for Not Applicable)
(Source: Gabrielsson, 1998.)

Factors in the
organisational
work setting

Change project goal
Relation to specified
factor

Planned project
activities to achieve
project goal (if
applicable)

Re-actively implemented
project activities

Org.
arrangements:
Goals Project goals were

means to achieve
divisional goals

NA

Strategies Project was part of
divisional strategies

NA

Administrative
policies and
procedures

Simplify technical-
administrative routines.

Not planned for

Reward systems Implementation of
group-based reward
system

Not planned for Sporadic initiatives

Ownership Had changed from state
ownership to private
ownership

NA

Social factors:

Culture From ‘state-owned’ and
‘quality must cost’ to
‘delegation of
responsibility’ and ‘cost-
cutting’

Information meeting
regarding change goals

Management
style

From errand-boy to
holistic management

5-day management
course

Interaction
processes

Cross-functional co-
operation
Delegated problem-
solving
Delegated decision-
making
Chairing of meetings
Representing the group
at company meetings

Pilot group: 1-day study
visit to another company

Social support from co-
workers and  managers
Work reflection seminars on
work co-operation and
decision making
More active follow-up from
some of the production
leaders

Physical setting:

Interior design New layout Layout changes after
project steering group
planning

Further layout improvements
after participative planning

Architectural
design

No NA NA
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Table 6.8 Breakdown of change project goals and their corresponding project
activities divided into originally planned, planned and actually implemented, and
re-actively implemented support activities (NA stands for ‘Not Applicable’).

Factors in the
organisational
work setting

Change project goal
Relation to specified
factor

Planned project activities
to achieve project goal
(if applicable)

Re-actively
implemented project
activities

Technology:
Tools,
equipment, and
machinery

Adaptation of equipment
and tools
Some new equipment

Adaptation of equipment
and tools after project
group planning

Further adaptation after
participative planning

Information
technology

Introduction of PCs to
production groups

PC training course
On-the-job training

Job design From fragment to
holistic

New work organisation
Job training
Technical education

Technical
expertise

More supportive and
educational role of
technical expert

Not initially 1-day seminar  for
technical support
personnel
(at their request)
Start of change project
among technicians

Technical
procedures

Simplify procedures Technical education Group of technicians
within the production
Start of change project
among technicians

The summaries in tables 6.7 and 6.8 provide an overview of documented
project activities. The summary cannot show the dialogue between
organisational members that preceded choice of supportive measures. Nor
can day-to-day activities or changes be presented.

The breakdown of project change goals reveals that fell into two categories:
1) first-order changes (change of work behaviour that does not require new
organisational norms and values) and 2) second-order changes (change of
work behaviour that requires new organisational norms and values) (See
Porras and Robertson, 1992). In order to achieve first-order changes one
mainly needs to consider content-related support (i.e. what is to be
changed). Second-order changes, which require new organisational norms
and values, need consideration of both ‘content’- and ‘change process’-
related support (Op. Cit.).
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The breakdown of project goals and activities shows that very few of the
planned activities supported new ways of working and co-operating in the
organisation. Thus, the project steering group focused more on the content
of the change project than on supporting the change process.

We also see that the process-related support that did exist was implemented
re-actively in most cases. Initial awareness of management regarding the
need to support the change process itself was low. As the production
manager said of the initial phase of the change project: ‘We planned to the
last detail how machines and equipment would fit into the new layout, but
we forgot the personnel.’

After two_three years, the change project became more evolutionary by
nature. Managers’ orientations towards the change process also developed
from a ‘redesign and project-like’ view towards a more process-oriented
perspective, which in itself may be a sign of a changing organisational
paradigm.
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CHAPTER 7

Development of networking and
cross-functional co-operation in

the case study company

Analysis of the case study revealed a number of areas that the studied
company had foreseen during their planned change from function- to
process-orientation. The main issues were first a lack of active support of
the change process i tsel f , and second a lack of  an integrative managerial
view of  the product realisation process.

This chapter analyses the different types of  networking and cross-
functional co-operation that were established in the new organisation.
Firstly, the two identif ied networks and their impact on organisational
development are examined. Secondly, cross-functional co-operation is
analysed by using the terminology of  organisational boundary activities
(Yan and Louis, 1999), previously described in Chapter 4. Thirdly, a
brief summary of the analysis is given. Fourthly, I reflect on the usability
of the terminology of organisational boundary activi ties for the analysis of
the case study, and suggest further adaptations of  the terminology
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The two identified networks and their impacts on
the change project
Identification of the purposes or goals of the two different identified
networks proved to give valuable input to the analysis of the studied
company. The two networks had very different purposes. The first network
worked to get a managerial decision to start the organisational redesign. Its
activities probably reinforced, or at least speeded up, the decision to start
the change project. Its activities thus formed a part in driving the
organisational development in the new direction set by the goals of the
change project.

The second network, consisting of former final assemblers, seemed to have
another purpose to its activities – to work against the development of the
new ‘work operator role’. This work operator role, which was initiated by
the change project, would take away a number of informal and formal
privileges in the old organisation, primarily comparatively higher status and
higher salary. These network members seemed to assume that working
against the development of a new operator role protected their interests.
Thus, their goals were, in this matter, contrary to the goals of the change
project.

Different types of cross-functional co-operation that
developed in the new organisation
Different types of cross-functional co-operation were expected to take
place within the case study company. Table 7.1 distinguishes between
cross-functional co-operation at intra- and inter-group level, and also at
work unit and managerial level.

Cross-functional co-operation is analysed by using organisational boundary
activity terminology (Yan and Louis, 1999), encompassing boundary
spanning, bringing-up and buffering activities. Any possible differences
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between ordered and practised patterns of cross-functional co-operation
and networking are also analysed.

Table 7.1. Different types of cross-functional co-operation expected to be
established in the new organisation.

Type of
cross-functional
co-operation:

Production groups Technical support groups

Within groups with
same main function

Between personnel from same
production group

Outside the scope of the change
project

Between groups with
same main function

Between production personnel
from different groups

Outside the scope of the change
project

Between groups with
different main
functions

Between production personnel and technical support personnel

Between production leaders Between technical support
managers

Between managers on
group or department
level Between production manager and technical support managers

The organisational boundary activities were of a different nature and faced
different conditions depending on type of cross-functional co-operation
(see Table 7.1). We look into the three first types of cross-functional co-
operation.

Cross-functional co-operation
between personnel from the same production group

The primary ordered purpose of cross-functional co-operation within one
production group was that group members would start learning from each
other in order to: 1) increase their understanding of the technical function
of the engine module, 2) take mutual decisions regarding the planning of
work, 3) increase flexibility, 4) improve work methods so that efficiency
improvements were achieved, and 5) create the new work operator role.
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Boundary spanning activities
Boundary spanning activities within the same production group primarily
comprised job rotation between the new group members with different
functional backgrounds. Job rotation was one of the planned main
elements of the entire change project and was therefore highly prioritised.
In the groups33 where job rotation did not lead to any further skill
development or to any new technical understanding, production personnel
saw these as ‘buzz activities’ primarily performed to keep an image of on-
going change.

The common planning meetings and problem-solving were also designed
to serve as boundary spanning activities within the groups. However, these
activities progressed very slowly, particularly in the pilot group. There was
no initial support for these activities.

As late as 1995, a considerable number of the production personnel still
identified themselves more with their original work role than with the new
operator role. This indicates that the quality and/or quantity of boundary
spanning activities within the groups had not been sufficient to overcome
the old boundaries.

Boundary bringing-up activities
The formally intended and ordered purpose of cross-functional co-
operation within the groups was clear. However, not all production
personnel agreed with this purpose, or at least did not work in pursuit of it.
A reason, which was often brought up for not starting mutual
improvement activities was delay in the new wage system, which had been
promised to contain group improvement initiatives. People feared that
management would introduce a new wage system after efficiency
improvements had been implemented, and therefore they would not be
reimbursed for the improvements. This belief was expressed by several
people, who also declared that they held back their improvement ideas
                                                          
33 These groups constituted 30 per cent of the personnel.
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while waiting for the new wage system to come into force. The lack of a
new wage system also affected the improvement in co-operation with other
groups as well as with technical functions.

Boundary buffering activities
Learning of each other’s tasks enabled a greater degree of flexibility
between personnel within groups. They also started to take mutual
decisions on each other’s time off and holidays.

Cross-functional co-operation
between production personnel from different groups

The formally ordered purposes of this co-operation was to get the groups
together to: 1) carry out overall planning in the workshop, 2) solve mutual
problems, and 3) help each other with personnel. The boundary spanning
activities involved mutual production planning, which previously was only
carried out by the production leaders. These activities developed slowly.
The group leader, a role that switched between the members on a weekly
basis, was responsible for all the group’s external contacts. Not everyone
wanted to act as group leader because of this responsibility.

In some groups, group members who belonged to the network of former
final assemblers worked actively against bringing up boundaries for the
new production groups. They had no interest in creating the new work
operator role because they would lose their higher status as final
assemblers.

Boundary buffering activities developed rather well over time. The
groups were able to borrow personnel from each other and began
occasionally to re-organise the work schedule in order to get the overall
flow to run more smoothly.
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Cross-functional co-operation
between production personnel and technicians

The primary aims of co-operation between production personnel and
technicians were to 1) simplify work routines in order to improve
efficiency, and 2) jointly solve mutual problems. No boundary buffering
activities were identified between these groups.

Boundary spanning activities
The picture of boundary spanning activities between these groups is very
complex. There were great variations in production personnel’s attitudes
towards co-operating with technicians. A majority were positive, others had
almost political reasons for not wanting to co-operate with technicians.
Still, for example one person in the pilot group worked very devotedly with
the technicians for improving work performance. This man had to
withstand harassment from other group members, mostly because of his
involvement in these improvement activities.

The technicians also had different attitudes towards co-operating with the
production workers. Several product technicians had strong initial
reservations concerning the positive effects of the new organisation.
Production technicians were more used to working closely with production,
and some of them belonged to the network that had been actively involved
in getting a managerial decision to initiate the change project.

Cross-functional co-operation between production personnel and
technicians would most probably have shown better results with more
active support. Responses from both production personnel and technicians
verify that co-operation problems between the functions originated to a
large degree from lack of information and opportunities for the technicians
to discuss the new forms of working. Management and the change project
steering group did originally consider the production organisation, and
consequently the change project, as rather isolated from the rest of the
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organisation. When planning the change project, they were still thinking in
the same paradigm, within which the organisation had been working for
more than twenty years.

In addition, in order further to improve the division’s overall business,
production, product technology and production technology had to become
even more integrated. After more than three years, another change project
was also initiated among the technicians, but these changes were not
integrated into the on-going change activities within the production
department.

Boundary bringing-up activities
Initially, the product technology manager worked actively to put a stop to
plans for the new organisation. He did not want any further integration of
production and product technology. During a period of recession, the
product technicians started worrying that they would lose some of their
work tasks to production personnel; this fear enhanced their reservations
about starting to integrate work procedures with the production groups.

Concluding comments on the development of
networking and cross-functional co-operation
The progress of cross-functional co-operation would probably have
evolved faster with better support for the change process itself. The formal
introduction of a new work operator role shows that the project steering
group had considered the new work roles, although initially no steps were
taken to help the new process-oriented work roles win over already
established functional ones. Process-supporting measures were gradually
and re-actively implemented within the framework of the change project. In
addition, a more integrated view of manufacturing and technical support
processes would have had positive effects on the change process and
performance outcomes.
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The cross-functional co-operation that developed in the new organisation
occurred within and between the new production groups, and between
production groups and technical functions. This co-operation thus
followed the officially ordered new concept and the organisational
structure. However, as was clearly visible in the studied company,
interaction between individuals also took place in different parallel
networks rather than within the formal organisation structure. Therefore,
the constitution of parallel networks may be equally, or even more,
important to the overall level of co-operation than the formal organisation.
The boundaries between different units of a parallel network may be more
difficult to transcend than boundaries between formal organisational units.

The network of production technology engineers worked actively and
consciously towards pulling the formal organisation from being functionally
based to becoming process-based. Conversely, the network of production
workers, who in the functionally oriented organisation worked as final
assemblers, delayed the progress of the process-oriented organisation by
their actions.

Comments on the organisational boundary
activity terminology
Yan and Louis’s empirically based definitions of organisational boundary
activities (1999) proved to well describe cross-functional activities within
the new, ordered organisational structure of the case study company.
However, certain cross-functional activities, which were important to the
development of the change process, did not originate from the new,
ordered organisational structure. Instead, these cross-functional activities
came from the old structure that existed before the organisational re-
structuring. These activities took form in various networks of primarily old
work mates. The network concept is therefore valuable to use for a more
thorough description of cross-functional activities. Thus, a further
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development of the terminology of organisational boundary activities
proved to be useful in describing all the cross-functional activities that took
place in the studied company.

In addition, some of the cross-functional activities that took place in the
parallel network had different purposes than the ordered, decreed goals of
the organisational re-structuring. One example concerns the development
of the new operator work role that, for example, a network of former final
assemblers counteracted in different ways. Accordingly, a distinction
between cross-functional networking whose purposes were, respectively,
congruent and incongruent with decreed goals added further valuable input
to the analysis.

Thus, the addition of the network concept and subsequent distinction of its
purposes gave further valuable input to analysis of the cross-functional co-
operation, which took place at the studied company.
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CHAPTER 8

Recent empirical research on
intra and inter-organisational interaction in

industrial settings

This chapter reviews four recent research studies (Cronemyr, 2000;
Lakemond, 2001; Lindkvist,  2001; Samuelsson, 2000) that from
different angles have treated intra- or interorganisational aspects of
interaction in industrial settings.

Recent research into intra- and inter-organisational
aspects of interaction in industrial settings
As the presented case study clearly shows, it is much easier to create new
organisational structures than to introduce and implement new ways of
working and co-operating in or between organisations. The support of
intra- and inter-organisational co-operation in industrial settings is a still
rather unexplored area, but it is vital for the performance of industrial firms
(Beskow, 2000; Liker et al., 1994). A positive development is that a number
of Swedish research studies, performed in recent years, have focused
explicitly on different aspects of co-operation in industrial settings. All of
these studies have had exploratory, descriptive approaches.
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The different views and scopes of the studies relating
to cross-functional interaction

The four reviewed studies are named ‘Towards a Learning Organization for
Product Development’ by Peter Cronemyr (2000); ‘Knowledge Transfer
between Product Development Projects’34 by Björn Lindkvist (2001);
‘Concurrent Engineering from a Conflict Management Perspective’ by
Ingrid Samuelsson (2000); and ‘Managing across Organisations. Intra- and
interorganisational aspects of supplier involvement in product development
projects’ by Nicolette Lakemond (2001). The four studies contain both
similar and different scopes and views with regard to cross-functional
interaction.

Cronemyr (2000) views a conscious sharing of knowledge domains as a
means to improve communication by reducing misunderstandings between
product development engineers from different functional belongings and to
establish a holistic view of product development35. Lindkvist (2001) takes
the view that communication between employees and organisational units
is one of several important activities within a product development
organisation. In his study, he focuses on ‘explicit communication within
product development aiming at transfer knowledge between projects’ (Op.
Cit., p 28, author’s translation from the Swedish). He views knowledge
transfer as a sub-part of learning, but does not include learning as such in
the study.

Samuelsson (2000) argues that the use of a ‘concurrent engineering strategy
creates a conflict-rich organisation’ (Op Cit., p I). The scope of her study
encompasses the conflict-solving activities that take place in cross-
functional product development teams, how conflicts are managed in a
concurrent engineering context, and how the concurrent engineering

                                                          
34 Author’s translation from the Swedish. Original title is ‘Kunskapsöverföring mellan
produktutvecklingsprojekt’.
35 In the study, he develops and studies other engineering management tools, which I
leave outside this review.
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process – from product, organisational and individual perspectives – can be
improved by systematic use of conflict management (Op. Cit.).

Lakemond (2001) studies different strategies for co-ordination of supplier
involvement in product development. This, she argues has further
implications for intra- as well as interorganisational issues, especially within
supply management, product development and manufacturing. The co-
ordination perspective is strongly visible when she writes that ‘co-
ordination in the product development project can facilitate the alignment
of different perspectives, at least in the project, and reduces the risk for
opportunistic behaviour’ (Op Cit., p 209).

The study of communication between product
development projects

In an action research project, Cronemyr (2000) developed and implemented
a method for improving understanding between engineers from different
backgrounds in a product development organisation. The method, one of
three tools developed in the study, is called Knowledge Overlapping
Seminars (KOS), and is utilised to overcome a lack of common
understanding among engineers, thereby intending to increase the
effectiveness of product development. The method is based on the
framework of Senge’s five disciplines (Senge, 1990). The main objective of
KOS is to teach seminar members to talk about profound knowledge to
establish common understanding, and thereby reduce misunderstandings in
any project (Op. Cit.).

The practised KOSs treated two or three knowledge domains/engineering
disciplines, which were crucial for the fulfilment of the current project task.
The study showed that after a month, more than 60% of participants from
six different seminars felt they had good use and benefit from the
knowledge acquired at these seminars (Op. Cit.).
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The study of transfer of knowledge between product
development projects

Lindkvist (2001) has studied knowledge transfer between different product
development projects. The study involved two Swedish-based knowledge-
intensive and multi-national companies whose main development activities
took place in Sweden. Lindkvist found that knowledge was transferred
between projects within the same project family and within the same
department, but not between projects in different families or between
departments. The identified factors that prevented knowledge transfer
originated from individual and organisational conditions, and also from
other circumstances, such as geographical and physical separation and
cultural and linguistic differences (Op. Cit.).

The study of conflict management in product
development projects

The need for conflict management in a concurrent engineering context is
analysed and discussed by Samuelsson (2000). She argues that two types of
conflicts – technical and social – are relevant to concurrent engineering.
Solving technical conflicts is the main objective in engineering work,
primarily by meeting ‘the design specifications within the limits of the
natural system’ (Op Cit., p 17). Engineering work in a multifunctional
setting also involves dealing with conflicts arising from interaction with
colleagues, so-called social conflicts (Op. Cit.).

The study, which followed a product development project in the
automotive industry, showed that many conflict-solving activities were
located in cross-functional development teams. The ability of engineers to
deal with the conflicts was influenced by 1) individual skills, 2) to what
degree different project members shared the same visions and mental
models, and 3) whether different tasks were viewed from a system
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perspective, which had an impact on whether they chose co-operative
rather than competitive conflict behaviour (Op. Cit.).

The need for individual skills differed according to whether the conflict was
mostly technical or social by nature. The individual’s skills in handling
technical conflicts depended largely on traditional engineering expertise,
good knowledge in design methodology, and knowledge about the product
and the process being designed. The individual’s skills in managing social
conflicts stemmed from theoretical understanding of conflicts dynamics,
personal communication skills, and ‘personal mastery’, ‘especially the
individual’s ability to be present and understanding the power of making
choices’ (Op. Cit., p. 65).

Samuelsson argues that knowledge of conflict management should be
incorporated into organisational routines and processes so that the
company actively shares the responsibility of dealing with conflict (Op.
Cit.).

The study of supplier involvement in product
development projects

Supplier involvement in product development projects has been examined
in a multiple case study by Lakemond (2001). In her dissertation,
Lakemond explains the issue of co-ordination within and between different
organisations from two different perspectives – the dependencies within
and between organisations and the existence of diverging perspectives.

She investigates different approaches to intra- and interorganisational co-
ordination of supplier involvement. In the multiple case study, Lakemond
identified three different approaches to co-ordinating supplier involvement
in product development projects: a project-integrated approach , a project-
disconnected approach and an ad-hoc co-ordination approach . Lakemond
suggests that different supplier co-ordination strategies may be useful
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during different phases of the product development project. More
explicitly, she argues that ‘an integrated approach to interorganisational co-
ordination of supplier involvement, such as project integration co-
ordination, may precede and facilitate disconnected co-ordination later in
the project’ (Op Cit., p 206).

Comparing the studies’ different views of knowledge
in cross-functional settings

Knowledge forms a vital part of most of these research studies. Depending
on study focus, knowledge , or rather the transfer, generation or utilisation
of knowledge is viewed either as a desired outcome of or as a means to
improve cross-functional interaction.

Cronemyr is influenced by Nonaka and Takeuchi (1995) and
Nørretrander’s (1993) discussion of knowledge. He bases the utilised term
profound knowledge on the definition in Webster dictionary, ‘having an
intellectual depth and insight’ (Cronemyr 2000, p. 38). The knowledge
shared in the knowledge overlapping seminars concerns solely engineering
issues that are linked to the completion of the project task. Profound
knowledge, according to the definition, may also involve process- or
management-oriented disciplines, such as project management or
methodological issues, which are linked to the project task. This can be
regarded as a natural step in developing the method further.

Lindkvist (2001) describes the development of different views of
knowledge, primarily on its cognitive and social dimensions (Stein, 1996),
and silent/tacit and explicit knowledge (Polanyi, 1967). Lindkvist gives
different examples of knowledge definitions, but develops his own, widely
formulated definition, which emphasises that knowledge is something more
than information, which allows the existence of subjectivity, and of both
tacit and explicit knowledge. Lindkvist has, because of the explorative
nature of the study, deliberately not distinguished between the different
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types of knowledge that are transferred between projects. Consequently, he
does not analyse whether the factors that are found to hinder knowledge
transfer are different depending on whether they are, for example, tacit or
explicit, or general or specific by nature.

Samuelsson (2000) does not discuss knowledge per se, but found in her
study that a combination of both technical and social skills were valuable
for individuals to cope and manage conflict situations in the product
development process. She applies an organisational-learning, and somewhat
normative, perspective when arguing that knowledge of conflict
management needs to be conveyed into the organisation’s routines and
processes to prevent or give support to future conflict situations.

Nor does Lakemond (2001) explicitly discuss knowledge, but gives two
rather disparate views of it as an outcome of cross-functional interaction.
Firstly, Lakemond (2001) bases her view on co-ordination within and
between different organisations on the existence of different types of
dependencies and diverging perspectives. Her theoretical discussion of co-
ordination between diverging perspectives does not, however, question
how the sharing and exchange of different perspectives, for example
between supply management and engineering, may lead to the generation
of new perspectives.

Thus, the knowledge view applied in this study seems mainly to involve
within-domain knowledge and at least seemingly exclude between-domain
knowledge (see Chapter 4). This is confirmed in Lakemond’s discussion of
the capabilities of members of product development projects: ‘Specialist
capabilities are best nurtured in a specialist group ... a high level of
integration in a product development project usually implies a low level of
specialisation. Therefore, a trade-off between these variables has to be
made’ (Op Cit., p. 79).

Secondly, however, Lakemond discusses throughout her thesis different
benefits of integrative approaches to the co-ordination of supplier
involvement. These include, for example, a better understanding of other



137

project activities (Op. Cit.). She also discusses how a reflective choice
between co-ordination approaches may improve the quality and efficiency
of supply management initiatives, which implies the use of an
organisational-learning perspective.

Discussion of factors important to cross-functional
co-operation, based on reviewed studies, other recent
empirical studies and on the dissertation case study
The reviewed studies have, with slightly different scopes, research
approaches and knowledge interests, touched upon the question of what
factors have an important impact on the establishment of cross-functional
co-operation and networking in product realisation processes. Other recent
studies have, from other angles, touched upon the same questions (Beskow,
2000).

Factors of importance to cross-functional
communication and co-operation in industrial
settings

Cronemyr (2000) found that the affiliation of engineers to different
knowledge domains affected communication within cross-functional product
development project. The knowledge overlapping seminars, which were
performed at the studied company, proved to improve communication
between participating members.

Lindkvist (2001), in his study of knowledge transfer between product
development projects, noticed that what prevented knowledge transfer
originated either from individual factors (limited personal network and low
sense of belonging) organisational factors (design of the product development
organisation, policy of product development organisations acting separately), or
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from what he called other factors (geographical and physical separation, and
differences in language and culture).

Samuelsson (2000), in her study of conflict management in a concurrent
engineering organisation, found that several technical and social conflicts
arose in the daily work of engineers. Based on the findings of the study, she
argues for a managerial view, which recognises that conflicts emerge in a
concurrent engineering organisation. She also takes the view that
organisational routines and processes can be better designed to pro-actively meet
arising conflicts (Op.Cit.).

Beskow (2001) has in different separate studies examined what factors
proved to be important to efficiency improvement in product development.
In one study, which focused on improvement of co-operation in project
teams, participating companies saw further structured and more carefully
described processes; role and status of project leader; and also openness and
commitment of team members as important factors in well-functioning co-
operation (Beskow et al., 1997).

The study was based on ‘dialogue-conferences’ (Gustavsen, 1992), and the
authors revealed that discussions during the conferences moved from being
solution-focused to being more focused on how to perform changes in the
company (Beskow et al., 1997).

An integrative view of management on the product realisation process, support of
required behavioural changes and networking activities proved to be vital for
the development of cross-functional co-operation in the case company
reported on in this dissertation (see chapters 5_7).

The above-mentioned factors, which in different studies have proved to
impact on the establishment of cross-functional co-operation, relate to
procedural, organisational, managerial, geographic and cultural aspects of
an industrial setting. The different factors have been identified in their
respective contexts. Some of the factors are, at least seemingly, fixed or
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factual by nature, such as ‘geographic differences’, whereas others are more
abstract, such as ‘openness and commitment of team members’.

The vast array of identified factors verifies the many different sides of
cross-functional co-operation in industrial settings and the number of
recent studies verifies its importance. The discussion of cross-functional
co-operation will continue in the next, and final, chapter where I try to
summarise the essence of this dissertation and provide an outlook on the
future – primarily by considering the practical implications and challenges
of the research findings for the industrial sector, and also by discussing
implications and challenges for continuing research on cross-functional co-
operation in industrial settings.
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CHAPTER 9

Cross-functional co-operation
and networking in industrial settings

– Implications and challenges for research and industry

This dissertation has examined cross-functional co-operation in industrial
settings from different angles. One primary intention of  the case study
was to see and understand the practised, rather than the formal, ordered
side of a new organisational structure. This approach brought the
importance and power of  networking to the fore, and thus networking in
industrial settings was also included in the scope of  the dissertation. The
theoretical framework has hopefully conveyed a picture with different
perspectives of cross-functional co-operation and networking and their, in
this context, immediate environment, namely the product realisation
process.

This chapter concludes the examining of cross-functional co-operation by
discussing,  f irstly, practical implications and challenges of research
findings for the industrial  sec tor and, secondly, implications and
challenges for continuing research on cross-functional co-operation and
networking in industrial settings
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Concluding discussion on the importance of cross-
functional co-operation in industrial settings

In an increasingly complex and volatile environment, industrial companies
face a wide and competing range of demands. Short-term needs for survival
directly compete with the needs of long-term development; established
competitive strengths must be balanced against changing customer
demands and emerging technological possibilities (Blackler et al., 1997).
Several factors speak for the increased importance of cross-functional co-
operation within industrial settings. External conditions have accentuated
the advantages of distributed decision making, cross-functional teamwork
and networking.

Formal education and training are two ways of supporting innovative
behaviour, but as business becomes more complex and dynamic this is not
enough. Work itself also needs to become more ‘learningful’. The often-
conflicting demands on industrial companies (faster–better–cheaper)
require learning and innovation that go beyond ordinary skill development
and incremental improvements within traditional knowledge domains.

It is a commonplace opinion that persons in different parts of the
organisation have different knowledge and thereby see things differently.
However, discussions of cross-functional co-operation and process-
orientation sometimes reveal a fear that in-depth knowledge and skills will
deteriorate in a process-oriented organisation.36 Knowledge created by
cross-functional exchange of perspectives and experiences should then only
be made at the expense of within-functional, intra-domain knowledge and
skills. This way of reasoning has several parallels with traditional views on
quality and productivity:

                                                          
36 This fear was, for example, expressed by members from personnel and management in the case
study company.



143

High productivity was in the traditional quality paradigm associated with
poor quality and vice-versa. An increase in quality could only be achieved
by a decrease in productivity (Bergman and Klefsjö, 1995). On this
perspective, quality and productivity could not improve simultaneously.
The old paradigm is now being replaced by a view that organisations need
to understand and remove the reasons for poor quality instead of only
reducing the symptoms, which enables a simultaneous focus on quality and
productivity.

Similarly, cross-functional co-operation may be a means for the
organisation to mutually understand and solve organisation-wide problems,
instead of only reducing their symptoms. It may also be a means to support
the creation of new business opportunities.

The prevailing view on personnel in today’s industrial organisations is that
they shall be active, responsible and involved in work. Personnel shall
understand and see their part in the organisation as well as their relation to
the customer. They shall also be able to co-operate in work activities and
mutual decision-making. Therefore, it is worth reflecting that, in the 1960s
Blauner (1964) and other researchers warned of the effects of poor work
design offering none or little scope of freedom.

Blauner’s four main dimensions of alienation – the subject-object, the part-
whole, the individual-social, and the present-future dichotomies – are
topical also today. Interestingly, they represent polarities in today’s
discussions of competitive organisations.

Cross-functional co-operation as a natural part of the daily work may, for
example: (1) improve understanding of the company’s products and
processes, and (2) increase sense of belonging within an organisation, and
thereby provide a basis for better integration of product and process
innovations.
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Emerging patterns of cross-functional co-operation
and networking
The traditional form of organisation experiences a most serious challenge.
Significant organisational transformations occur, in which hierarchies are
enriched, if not replaced, by horizontal networks; and the more traditional
functional chimneys are rendered obsolete by inter-functional teams
(Denison et al., 1996). As companies re-engineer structures, increase the
use of cross-functional teams and adopt distributed information
technologies, there is a shift in organisational boundary activities from
organisation to work-unit level (Yan and Louis, 1999).

This was also clearly seen at the studied company. In a bureaucratic
structure, middle managers usually had the role of lobbying, negotiating,
and protecting personnel so that they could focus on ‘core tasks’.
Generally, personnel in today’s industrial companies more often need to
prioritise demands, negotiate, improvise authority, and initiate
communication with other units. Several of these new work tasks are so
called boundary buffering or boundary spanning activities (Op. Cit.).

Existing work methods and ways of organising within the industrial firm
are often mixtures of new intentions and old solutions, which come from a
time when other demands and values were dominant. To introduce and
foster co-operative working across functional borders usually requires
significant departures from long-standing practices and priorities. A key
question is how industrial firms may establish and maintain effective
cross-functional co-operation and networking.

The PRP, and industrial firms in general, exhibit a number of potential
sources of conflicts. In the studied case company, such sources of conflict
were initially neglected, but were, after a period, acknowledged and taken
into account more explicitly. This took place, for example, in ‘work
reflection seminars’ where employees could reflect on their new work roles
and co-operation patterns, and initiate discussions on how to go from the
current situation. Such seminars or other reflection forums can be used as
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means to bring up potential work-related sources of conflicts in routines
and work processes.

The power and importance of networking became obvious at the case
company. Two different parallel networks originating from the previous
organisational structure had considerable, both positive and negative,
influence on the development of cross-functional co-operation. This
emphasises the need to take into account, and try to understand practised
rather than formally ordered work behaviour.

Although the studied company had undergone organisational restructuring,
several of the personnel acted from the viewpoint and traditions of the old
organisational structure. In addition, the designs of the salary system and of
budget procedures were not congruent with, and thus did not support, the
intentions of the new organisational paradigm. These findings point to the
need for congruence between goals and values of the organisation and its
support systems.

Discussion of different methods for knowledge
transfer to the industrial sector
Knowledge transfer to the industrial sector is a vital and crucial task for
researchers who focus on areas such as management of engineering and
manufacturing and organisational development. Different views prevail on
how such knowledge transfer may take place. Advice on ‘best practice’
models, guidelines and methodologies based on empirical data represents
one common form of prescriptive approach to knowledge transfer to the
industrial sector.

Different examples of the ‘best practice’ prescriptive approach are: 1)
propositions and views regarding how effective organisations should be
designed (Pasmore, 1988); and developed (Burke, 1987); and 2) guidelines
on how industrial firms should form product development team (Smith and
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Reinertsen, 1995); and how planned changes in product development
should be implemented (Beskow, 2001).

Other researchers argue that there is no such thing as a ‘best practice’
(Liker et al., 1994; Harrington, 1997). A comparative study of 500
companies37 revealed that there was no hypothetical universal best practice
that could be applied to all organisations, which strive to improve
(Harrington, 1997). Liker and Majchrzak (1994) argue that best practice
prescriptions may become a new ‘one best way’, which violates the open-
systems assumption of seeking a unique fit for each organisation internally
and with its environment.

The following of trends and use of ‘satisficing’ approaches are means by
which decision-makers may create an ‘artificial certainty’ out of uncertain
conditions (Nutt, 1984; Brunson and Olsen, 1993). Several best practice
guidelines are also too general to offer practical value to managers or
change agents (Liker et. al, 1994).

An alternative to best practice guidelines is the use of thought-provoking
cases, which gives practitioners an opportunity to reflect on and transfer
experiences from other contexts to their own situation. Argyris and Schön
(1996) use the term ‘reflective transfer’ for describing this process.

Several published cases stem from American industry. A possible outcome
of case study research within Swedish companies is therefore the
publication of well-documented and thought-provoking cases. Although
many of the major Swedish companies are multinational, there is a need to
support debate and reflections concerning issues common to Scandinavian-
European industry.

                                                          
37 Selected companies were from manufacturing and service industry, and from USA, Canada,
Japan and Germany.
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Reflections on research approach
The use of a longitudinal context-oriented case study proved to be valuable
in a number of respects. The long-term relation with the studied
organisation gave rich and continuous inputs to data gathering. In the
interview situation, it was possible to refer to previous events and, for
example, to expressed intentions or opinions.

The referring to past events during the interview situation created a better
understanding of the present situation of the interviewee and of the
organisation. In addition, expressed expectations or thoughts about the
future situation were also better discussed and understood in the light of
past events.

The process-approach to asking questions enabled a more nuance-rich
picture of the studied phenomenon, and gave the foundation for an analysis
of the long-term, continuous development and change process. In addition,
the long-term relation enabled an open and prestige-less interview dialogue
with most of the respondents, which also contributed to rich data
gathering. Thus, the use of a long-term context-oriented case study proved
to match the explorative research questions well. It was even so that the
research approach in itself gave input to a further sharpening of research
questions.

In my case, the main part of the analysis that related to the cross-functional
aspects of the studied change project took place during various lengthy
periods of time after the data-gathering phase. I have, as mentioned before,
during the same period gained experiences from my own practice in the
area, which gave me other inputs, reflections and questions with regard to
the data. I regard these as valuable for the outcome of the data analysis.

Reflecting particularly on research approaches to the study of cross-
functional co-operation, there are several researchers who claim that we are
facing an era of massive change in the field of organisational practice in
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which, to some extent, organisational scholars have lagged behind in theory
development (Yan and Louis, 1999).

It is commonly argued that traditional work group research has adopted a
closed system approach by focusing on the group’s internal dynamics,
addressing questions such as ‘How does the group influence individuals?’
By contrast, questions such as ‘How does the organisation influence the
group?’ and ‘How does the group reach out to its environment?’ remain
largely unexplored (Ancona, 1993). In addition, because trans-
organisational systems constitute a distinct logical type higher than that of
single organisations, they require a theory and practice of planned change
commensurate with that higher level (Cummings, 1984).

New research and practice approaches are needed to understand and
support co-operation in complex organisations. As was seen in the previous
chapter, new research studies (Cronemyr, 2000; Lakemond, 2001;
Lindkvist, 2001; Samuelsson, 2000) in the area are being developed, which
contribute to new inputs to the subject, and hopefully also to the raising of
methodological issues.

An important concern should be to adapt methods to focus on the
increased dynamics in industry. Working life research has mainly focused
on present prevailing, and sometimes very limited aspects of work context.
Few studies have, for example, tried to take into account past experiences
and future expectations regarding work. Westlander (1993, 1999) showed
how past experiences affect an individual’s expectations regarding present
work and also future considerations.

Similarly, Van de Ven et al. (1988) express the need and benefit of a
dynamic, continuous conception of change (past–present–future) over
time. To better capture change and development dimensions of work,
longitudinal research projects may be needed. In addition, research
questions may be designed more consciously in order to cover co-operation
and networking dimensions in work.
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In conclusion, seen over a longer period, the focus of organisational
research has shifted remarkably. Developments in society, technology and
organisational practice create or uncover new phenomena. Industrial
organisations change in character, requiring working life researchers to
penetrate currently occurring phenomena.

The impact of new technologies on work situations and the effects of new
process-oriented work and organisation designs are two important issues.
Researchers, with their greater opportunity to penetrate and reflect on these
issues, should strive to increase knowledge and, if possible, derive new
explanation models, which better describe, for example, co-operative
dimensions of work in product realisation processes.

Outlook for the future
To conclude, I argue that traditional cross-functional co-operation will be
more clearly recognised as a vital input to business performance. I also
strongly believe that networking, which involves the participation of
personnel in different parallel structures, will become more visible to
management and increase in importance as a crucial component of
organisational development.

The traditional form of industrial company is losing ground in favour of
the emergence of new clusters of organisations, which are linked together
in the search for innovations. In addition, communication technology is
developing continuously, for example by improving opportunities for data
transfer and long-distance communication. I have met small, globally
distributed and knowledge-intense companies where personnel practically
work two or even three shifts together from their different parts of the
world. This way of working is probably not a role model for everyone, but
it shows how important the time-factor, and how comparatively redundant
geographic location, has become for today’s industrial organisations.



150

New patterns of co-operation and networking are emerging within, and
also between organisations. In the future, researchers need to ask new types
of questions, for example based on an open-systems perspective, and focus
on new contexts, which include clusters of organisations, mentioned above,
rather than individual companies. Thereby, new angles and inputs will be
brought into the interesting and important arena of cross-functional co-
operation and networking in industrial settings.
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Appendix A

The case study company

Organisational structure
The core business of the studied company was technical maintenance of jet
engines for the military air force. The company had previously been state-
owned and acted originally only on the military market, but belonged now
to a private industry group. At the beginning of 1991, the company had
around 750 employees, a yearly turnover of 700 million SEK and a profit
of 40 million SEK. 80% of turnover originated from the military market.
The organisation chart of the company is shown in Fig. A.1.

Fig. A.1. Organisation chart of the company.
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Director
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Personnel turnover among blue-collar workers was 9.8% and among white-
collar workers 7.4%. The average age of production workers was high. All
personnel groups had monthly salaries and flexible work time. The studied
division was labelled “Jet Engine 1”. Two hundred persons were employed
at the division, of whom 133 were blue-collar and 67 white-collar workers.
Jet Engine 1 accounted for half the company yearly turnover. The division
used the services of Repair Workshop, Engine Test, and Staff. The
organisation structure of Jet Engine 1 is shown in Fig. A.2.

Fig. A.2. Organisation chart of the Jet Engine 1 division

The production organisation was functionally divided (see Fig. A.3), and
had remained intact since the 1970s.

Fig. A.3. Different functional units within production. Number of production employees
shown in parentheses.
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Design of the maintenance process
The workshop, with a total of 6,000 m² of floor-space, was located under
ground in tunnels drilled into rock, which restricted layout flexibility. Major
parts of production personnel were skilled workers with vocational training
or long work experience. Before the organisational redesign, the workshop
was, as far as machinery and equipment were concerned, well adapted to
meet future production goals. The maintenance process consisted of
several main work operations (see Fig. A.4). Initial de-assembly, parts de-
assembly, and inspection were performed sequentially in different units.
Parts made different loops on the way to, for example, polishing and non-
destructive testing. If adjustment of parts was not sufficient, they were sent
either for rejection or repair. The inspectors made this judgement.
Eventually, parts and final assembly, and control of the maintained engine
were performed. Finally, the engine could be sent back to the air force.

Fig. A.4. Design of the maintenance process before the organisational redesign.

Each part went through several work operations, and performance of each
single work operation had to be signed by the operator. A quality inspector
controlled the most crucial work operations. With 24,000 parts per engine,
and usually around 30 engines in the factory simultaneously, work
documentation was very complex to handle.

The supervisors planned production every week and directed employees in
their tasks. Communication with other personnel, for example production
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technicians or other production groups, went – as by tradition – via the
supervisor.

Engine parts cost from 1,000 up to 2-3 million SEK, with, for example, one
single blade costing around 2,000 SEK. The cost of each repair was usually
in the range 10-15,000 SEK. Accordingly, a lot of money could be saved if
unnecessary rejection of parts was reduced. Table A.5 shows annual costs
for inspection, repairs and spare parts associated with Jet Engine 1, all of
which can be related to profit and yearly turnover.

Table A.5. Annual costs of inspection, repairs and spare parts related to Jet Engine 1.

Type of costs generated by Jet Engine 1 Total costs (million SEK)
Repairs  65
Spare parts  75
Total of repairs and spare parts 140
Wages for 30 inspectors/adjusters and
10 technicians

  16   (40×400 000 SEK)

Company documents also show that to fulfil these goals – and ultimately to
remain intact as a company – the division had to create a flexible and
product-oriented organisation that was fully competitive with comparable
companies, especially concerning lead-time and cost. According to change-
project documentation, the division had chosen to “implement a major
organisational development project with the primary aim to increase
productivity, motivation and responsibility and increase quality and reduce
costs. The main goal of the change project was to create conditions for
long-term profitability and survival through major organisational and work-
procedural development in accordance with the business philosophy of the
division. Project goals were reduced lead-times, cost reduction, and fewer
engines in the workshop.”38

                                                          
38 The division’s application to the Swedish Foundation of Work Life (ALF) states that the goals of
the change project were to increase production efficiency primarily by decreasing lead-time and
improving working conditions.
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Corporate culture
There are few technical operations where the role of human skills and
actions is so vital as within maintenance of advanced aircraft engines. High
quality and safety demands, combined with responsibility for great
monetary values, put skills and precision in focus. High safety demands had
long ago formed a company culture which always allowed quality to be
charged to expenses. Quality outcomes were also extremely good, and great
pride was attached to high quality. However, the company culture had
created a number of double-checking and administrative routines, which
increased costs but only to a limited extent further secured the quality level.

Occupational pride and status differed strongly between the different
functional units. Highest status was to be found in the final assembly units,
while the inspection and adjustment units had the lowest status. And this
remained the case despite inspectors taking decisions that strongly affected
quality outcomes and financial results. The inspection and adjustment tasks
offered relatively poor work content and static work postures. There was
also an uneven distribution of men and women in the different sections.
Women made up a large majority of personnel working in inspection and
adjustment jobs. Differences in salary reinforced different status levels.

Market situation
The market had for long been very stable and somewhat protected. The
military airforce was a loyal and stable customer. However, the decreasing
national-defence budget led to less allowances for the airforce. Total flying
time would have to decrease, thereby reducing the need for technical
maintenance. On top of that, the company faced two major negative
changes. First, business contracts were re-negotiated. The old contracts
specified payment for actual hours spent on each engine, but the new
contracts only allowed a fixed and decreasing sum per engine. Second, the
actual aircraft engine would gradually be replaced by a newer model, which
most probably would be maintained at another factory. Eventually the
engine would disappear from the market.



166

Internal company documents show that the overall goals of the division
were to: sustain profitable maintenance in Jet Engine 1; and manage a shift
from maintenance of only military to both military and civil types of
engines.
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APPENDIX B

Rating of operational and financial
performance of the case study company

This appendix presents different performance data from the studied
company and from the pilot group.

Rating of operational and financial performance is based on different
measures concerning operational performance; customer comments on
delivery performance and maintenance quality; and on internal judgements
of financial performance. Lead-time and workhours per point were
continuously measured between 1990 and 1994. Lead-time measures of 20
engines during 1994 are shown to describe variation in lead-time. Two
measures within the pilot group are comparisons before and after the
change from function to flow-oriented work organisation.

Operational Performance – Lead-Time
Decreased lead-time was one of the major goals of the organisational re-
structuring project. The lead-time for engines arriving for complete
overhaul decreased continuously between 1990 and 1994. In 1990, average
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lead-time was 27 weeks, in 1992, it was 22, and in 1994, it was reduced to
14 weeks (see Fig. B.1).
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Fig .  B.1.  Average l ead-t ime for maintenance of  engines arriv ing for  complet e
overhaul 1990 – 1994.

Before the start of the change project, engines usually waited five to eight
weeks in the workshop before they were inspected. This bottleneck
disappeared during 1993. Measures from 1994 show a small variation in
lead-time (see Fig. B.2.), which indicates that delivery performance was
robust.
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Fig. B.2.  Average lead-time for maintenance of the twenty last  engines
arriving for complete overhaul during 1994.

Operational Performance – Internal Production
Efficiency

Management measured internal production efficiency by means of the
composite measure “work hours per point”. Time usage for all
maintenance operations was originally measured and work hours generated
by support functions were added into the measure. The measure of internal
production efficiency followed a positive trend. The measure “Work hours
per point” decreased from 4.0 in 1990, to 2.9 in 1994 (see Fig. B.3). Total
number of points was in 1990 55.4 and in 1994 60.6.
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Fig .  4.3.  Average work hours per points ( internal production efficiency)
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Operational Performance – Measures within the Pilot
Group
New work procedures within the pilot group reduced the number of work
operations required for maintaining the stator. Between 1988 and 1991, the
number of work operations was reduced from 237 to 153 (see Fig. B.4).
This enabled more holistic work operations and reduced the complexity of
administrative follow-up. Effects of these changes were reflected in a
reduction of work hours required to maintain the stator (see Fig. B5). In
1988, average work hours were 34.5, and in 1991, they were 20.0 hours, a
reduction with 42%. Further work and time was saved in other parts of the
maintenance process.
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Fig .  B.4 .  Number of work operations related to the high-pressure stator
year 1988 and 1991.
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Fig .B.5 .  Average number of work hours required for maintaining one
high-pressure stator, year 1988 and 1991.
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Customer comments
According to the division manager, comments from dissatisfied customers
had before the change project been a major concern. The comments had
mainly concerned long lead-times. At the end of 1992, the company
received less negative feedback from the customers, which is verified by
minutes from customer visits. Minutes from customer visits also show that
customers thought the company took more responsibility and was more
trust-worthy than earlier. Other units of the industry group also
commented that the division took more responsibility. However, much of
the history was still apparent in a customer survey performed in the end of
1993. The company had thus not succeeded in taking away all bad
impressions and the ‘state-owned’ reputation still existed.

Financial performance
The company had always had a strong technical follow-up, but they had not
been good at economical follow-up. The economy systems were designed
to meet accountancy demands rather than operational follow-up and
guidance. This fact, and a switch of economy system, made it difficult to
analyse the trend in production costs 1990-1992. However, the company
had earned more money than expected on the new contract agreements.
This was, according to the division manager, mainly because of reduced
production costs, and a very good proof that they were going in the right
direction. After three-four years, the company had managed to cut relative
production costs even more. The costs for repairs and spare parts were cut
with at least, and probably more than, five percent per year. The business
results were despite that not good enough, since engine volumes were
going down.
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Concluding comments on operational and financial
performance
In conclusion, the division had managed to reduce lead-times and
production costs, which were two of the main goals of the change project.
The third change goal was to reduce the number of engines within the
production. The disappearance of the internal queues indicates that the
most important bottlenecks within the production were removed. The
major parts of these improvements were most probably related to work
procedural changes and better utilisation of resources. However, profits still
had to increase and the company image, although showing a positive trend,
had to be further improved.
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