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ABSTRACT  
 
In the context of management of technology lies an inherent conflict between short- 
and long- term interests that arise from a difference in focus between R&D managers, 
establishing the prerequisites for long-term success, and operating managers, 
struggling in the daily operations securing the short-term survival in a competitive 
industry. The objective of this study is to investigate the R&D management process 
for incorporating short- and long-term interests in the selection of Advanced 
Engineering tasks at Volvo Car Corporation. The conclusions of this study implies that 
the short-term perspective out rules the long-term perspective and that there is a 
mismatch in the process for allocating resources between R&D units and the cross-
functional Advanced Engineering phase based on market needs. The conclusions also 
highlight the indistinctions regarding who are responsible of developing and 
supporting long-termed strategies and who are responsible for transforming these 
strategies into plans. 
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SAMMANFATTNING 
 

I begreppet Management of Technology finns en naturlig konflikt mellan korta och 
långa intressen, som har sitt ursprung i att forskningschefer och operativa chefer har 
olika fokus på målet med sin verksamhet. Forskningscheferna försöker skapa 
förutsättningarna för en långsiktig framgång, medan de operativa cheferna slåss med 
den dagliga verksamheten för att säkerställa en kortsiktig överlevnad i en hårt 
konkurrensutsatt bransch.  
 
Målet med detta examensarbete är att undersöka ledningsprocessen inom en forskning 
och utvecklingsavdelning med avseenden på integrering av korta och långa intressen 
vid val förutvecklingsprojekt vid Volvo Personvagnar.  
 
Slutsatserna av den genomförda studien visar att det korta perspektivet dominerar det 
långa perspektivet och att det finns en oöverensstämmelse i processen med att tilldela 
resurser mellan forsknings- och utvecklingsavdelningarna och den tvärfunktionella 
förutvecklingsfasen. Vidare indikerar slutsatserna otydligheterna i organisationen 
gällande vem som är ansvarig för att utveckla och stödja långsiktiga strategier, och 
vem som är ansvarig för att konkretisera dessa strategier till handlingsplaner. 
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1. INTRODUCTION 
 
“As firms face growing pressure to create value and reduce costs at every stage of the 
production process, the winners are those that are able to deploy organizational, 
managerial and technological resources so as to achieve a timely and flexible 
response to rapidly changing market conditions”  (Wakoh and Collins, 2001, p.32).  

1.1 Background 
 

In times of a more competitive market for the automobile industry, the striving for 
short-term profits on behalf of long-term investment is unmistakable. This destructive 
tendency is evident when the long-termed Advanced Engineering process, as a part of 
the product development process, is studied. Those companies that can master the act 
of balancing short- and long-term interest in their development process have the 
prerequisites to survive and to be successful in an even more competitive market.  

1.2 Problem Identification and Research Questions 
 

“R&D managers and operating managers live, at least in part, in different worlds. 
R&D managers, depending on their industry, are very concerned about research that 
will pay off in three, or five, or 10, or even 20 years. Operating managers, on the 
whole, are concerned about quarterly and annual results. Thus there is an inherent 
gap between their respective time horizons.” (Szakonyi, 1990, p.471) 
 
The very true nature of managing technology deals with how to fill the gap between 
operating managers and Research and Development (R&D) managers. This gap also 
expresses a paradox (Trott, 1998). A paradox that has its origin in using formal 
planning techniques for R&D to reduce the uncertainty and risk taking, which lies in 
the definition of R&D (Cooper, 1978). Too rigorous planning mechanism would stifle 
creativity and innovation. Yet, some planning and control must take place, since an 
R&D department does not have unlimited resources.  
 
The scope of managing technology has expanded, i.e. different perspectives and 
practices have evolved due to an increasing range of management issues. The scope of 
managing technology is covered in R&D Management, Management of Technology 
and Technological Management (Chanaron and Jolly, 1999). These concepts deal, to 
some extent, with how to allocate resources among different R&D activities. 
 
Numerous articles and books have been written to explain the complex nature of 
R&D. There is a gap in time horizons between operating managers and R&D 
managers in terms of the decision-making process (Matthews, 1991). As resources 
often are scarce in an R&D function, the prioritising between different R&D projects 
must be thoughtfully managed since a well-balanced portfolio can make the difference 
between future business growth and stagnation (Costello, 1983).  
 
To make a well-balanced project portfolio, there has to be a selection process that 
prioritises R&D projects among some chosen criteria. This project selection is a 
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critical management activity that is influenced by funds available for R&D, in other 
words the R&D Budget (Dumbleton, 1986; Loch et al., 2001). 
 
To balance a project portfolio, there are decisions made by individuals. All kind of 
decisions can be categorised in a decision process that individuals undertake, when a 
rational choice is made. Since the perspective from which the decision-maker views 
specific decisions influence the outcome of the decision, the fundamentals of the 
human decision-making are relevant to examine. Decisions are very often made in 
groups, which imply that the characteristics of the group-decision-making process also 
are of importance in the context of this thesis. 
 
There are different quantitative and qualitative methods available when selecting 
among R&D projects. These methods are in this thesis classified into two major 
categories; Benefit Measurement Methods and Mathematical Programming Methods. 
Most of the selection methods are dependent of estimated input data, which are very 
hard to forecast, since the project selection occurs when there are little information 
available. Dumbleton (1986) states this as the basic problem; making decisions today 
with incomplete and uncertain knowledge about the future. 
 
When multiple units within an organisation are involved in the selection process, the 
basic methods, described above, are of little use, since they are too simplified. The 
methods differ in their theoretical origin, which means that some are very wide-
ranging and others are hard to implement. Because of these problems, the selection 
methods have little practical application in decision-making (Jacob and Kwak, 2003). 
This makes R&D selection a combination of uncertain science and black art (Trott, 
1998). 
 
The two major categories of selection methods, Benefit Measurement Methods and 
Mathematical Programming Methods, assume that the decision process of project 
selection is fully transparent in every organisational level. That is, some clear selection 
criteria must be defined in advance.  The project selection decision process is not, 
however, completely defined and criteria of great impact on the project selection are 
not fully identified. They often diverge from rational choice and are dependent on a 
particular decision maker. Vislosky and Fischbeck (2000) imply that the use of a 
mental approach can be very appropriate to understand the actual selection criteria.  
 
In this study, decisions concern what research task to undertake in a specific part of an 
R&D organisation. The product development environment consequently influences the 
decisions and what selection model that are used. A product development process is a 
sequence of steps or activities, which an enterprise employs to conceive, design and 
commercialise a product. A successful product development process can be measured 
through the product quality, the product cost, the development time, the development 
cost and the development capability of the organisation (Ulrich and Eppinger, 2000). 
 
The research problem in this thesis is to reveal the selection process of Advanced 
Engineering tasks within an R&D organisation. The research problem is also to 
identify how short- and long-term interests are integrated in the allocation of recourses 
to Advanced Engineering projects.  
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1.3 Purpose 
 

The aim of this thesis is to analyse and examine the R&D management process for 
selecting Advanced Engineering tasks. 
 
The objective is also to develop a better understanding of how to incorporate long- and 
short- term interests in the selection process of Advanced Engineering tasks.  
 
The research questions to be answered in this thesis are; 
 
How are Advanced Engineering tasks selected within a Research and Development 
function acting in the automobile industry? 
 
How are short- and long- term interests incorporated into the selection process of 
Advanced Engineering tasks? 
 
How should a task selection process incorporate short- and long- term aspects? 
 

1.4 Limitations 
 
The limitations of this thesis relates to different types of Advanced Engineering tasks. 
The selection process of Advanced Engineering tasks considers only the categories 
TCP and Research (section 4.3), since they deal with the long- and short- term 
perspective. The category core is not of any greater interest in this thesis since it 
cannot be correlated to a specific time perspective. The selection process in this study 
concerns only the environment product attribute council and the driving experience 
product attribute council, since the selection process deals only with those Advanced 
Engineering projects concerning Engine Engineering and Complete Powertrain 
Engineering within the Powertrain Engineering unit at Volvo Car Corporation. 
 
There is one major limitation that is influencing this thesis; the selection process of 
Advanced Engineering is only concerned with activities within Volvo Car Corporation 
and not related activities within Premium Automotive Group at the Ford Motor 
Company. An assumption is therefore that the total size of the Advanced Engineering 
budget is a fixed amount per year. That is, the process that decides this amount is not 
investigated in detail, even though it is of great importance for future Advanced 
Engineering activities within Volvo Cars to shine light on this process. The Advanced 
Engineering portfolios are also dependent on global strategies originating from the 
Premium Automotive Group. These strategies are not included in this thesis and the 
potential forces external to Volvo Cars, that are influencing the selection of tasks, are 
not included due to this overarching limitation. 
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1.5 Company Presentation 
 

Ford Motor Company is one of the third largest automobile producers in the world 
with a turnover of 160,000 million dollars and the number of employees is almost 
360,000. Ford Motor Company encloses car brands as Ford, Mazda, Mercury, Volvo 
Cars, Lincoln, Land Rover, Aston Martin, and Jaguar. Volvo Car Corporation has 
been a part of Ford Motor Company since 1999. 
 
Today, Volvo Car Corporation organises almost 28.000 employees and the 
headquarters are situated in Torslanda outside Gothenburg. In 2001, Volvo Cars 
produced 420, 000 cars in six different countries; Belgium, Malaysia, South Africa, 
Sweden, Thailand and The Netherlands. The largest markets for Volvo Cars are found 
in the U.S., Sweden and Germany. The first Volvo car was manufactured in 1927 and 
until 2001 more than 12 Million Volvo cars have been produced. 
  
The organisation of Volvo Car Corporation, as well as research and development 
operations, are presented in section 4.1. 

1.6 The Automobile industry 
 

“Making the right decisions about developing technologies is critical in an automobile 
industry characterised by continuous demand for new features, low margins driven by 
stiff competition, and a general restructuring that is sure to yield a distinct set of 
winner and losers over the next decade.” (Morgan and Daniels, 2001, p.221) 
 
The automobile industry acts in one of the most complex business environments 
today. The business is, for instance, influenced by trends, high technology 
development, mass production, product complexity, large investments, customer 
satisfaction and a very high level of competition in the marketplace. The society and 
other parts that have an interest in the industry have other requirements, e.g. demands 
of a more environmental development and pushes the technology development 
forward to fulfil regulations, for instance, regarding emissions. Yet, the price of a new 
car must be attractive to the customer, since an investment in a car, is a great decision 
for most people. To attract potential customers the technical development must also 
bring new features into the market. 
 
As in almost all industries, the automobile industry is strongly influenced by an 
increased globalisation, which gives rise to an increased volume of sales, since there 
are new marketplaces available for the car manufacturer. The industry has a great 
growth potential along with an increased globalisation. Only about 12 percent of the 
earth’s 6 billion people owns their own car, and industry growth remains positive at 
about 20 percent per decade, with the potential for global annual sales of 65 to 70 
million vehicles by 2010. There is, however, a worldwide overcapacity in the industry 
that has forced manufacturers to restrain and even reduce costs (Howell and Hsu, 
2002). 

 
An increased globalisation has the same characteristics as a post-industrial mode. The 
post-industrial mode, in contrast to the industrial mode, deals with competition in 
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heterogeneous global markets where competitors have access to diverse labour, capital 
and supply conditions. The market segments are narrowing and constantly changing. 
Product life cycles are relatively short as new products are introduced with increasing 
speed. Companies compete simultaneously on many criteria, such as cost, quality, 
product variety and development time (Nahm et al., 2003). 
 
Since the market is saturated, it is hard for manufacturers to be profitable by 
increasing the sales volume. Though, profitability can still be obtained if costs are 
reduced, so there has been a great pressure to reduce all kinds of cost. This cost 
pressure has forced all manufacturers to reduce structural costs, seek new markets, 
reduce cycle time for new product development, form alliances with other 
manufacturers and business partners, and develop products with more innovative 
features and content (Howell and Hsu, 2002). 
 
Clark and Fujimoto (1991) have identified two kinds of manufacturer; high-end 
specialist and volume producers. These have originated from different regions of the 
world. In US and Japan the producers are formed by a specific domestic environment 
to be volume producers, but in Europe there are to some extent mostly high-end 
specialists. A high-end specialist is a company that has chosen to focus on high-priced, 
high-performance, luxury products and has chosen a different set of customers than 
the volume producer. The volume producers are concentrating on standard products 
with high volumes to develop economies of scale (Clark and Fujimoto, 1991). 
 
In times of strong competition in the marketplace caused by an increasing 
globalisation, the two types of manufacturers, i.e. high-end specialists and the volume 
producers, have been acting in different ways. The high-end specialists focus even 
more on a strong corporate identity, engineering excellence and functional superiority 
to attract the customers. The volume producers have faced a more dramatic change in 
the way of doing business; technological development has almost made the economics 
of scales invalid. To be profitable the manufacturers have focused on manufacturing 
methods such as lean production with an increased quality level. So, the cost reduction 
is more of a reality to the volume producers, than to the high-end specialists. Another 
characteristic of a successful volume producer is the actual time to market with new 
products (Clark and Fujimoto, 1991). 
 
As the globalisation increases, only a few companies will survive independently while 
they occupy a unique market niche or possess a special competence (Howell, 2000). 
Two adequate examples of this forecast are General Motors acquisition of Saab 
Automobile and Fords acquisition of Volvo Cars (Hökerberg, 2000). 
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2. METHODS 

2.1 Approach 
 

There are many different methodological approaches to take into consideration when 
studying a research problem (Hellevik, 1987). The first consideration in the research 
approach of this thesis deals with the most basic distinctions in the methodological 
approach; deductive approach and inductive approach. The deductive approach is a 
hypothesis, which originates from a specific theory that has a verifiable conclusion 
about the reality. When general conclusions are made from observations in real life, 
the approach is of an inductive character (Eriksson and Wiedersheim-Paul, 1991). 
These two approaches are concurrent, since deduction is not possible if there is no 
theory to base the conclusions on, and theory, on the other hand, is a result of 
inductive conclusions made from observations in real life (Arvidson, 1983). However, 
this study has a deductive approach since the research questions concerning selection 
processes are answered with conclusions that are based on theories about human 
decision-making and selection models. 
 
Another approach to consider reveals expectations on the nature of the conclusions 
that are made. This approach can either be explorative, descriptive or causal. The 
explorative approach examines what variables that are relevant, since the nature of the 
problem is often unknown. The descriptive approach originates from an exact 
definition of the problem and relevant characters of the variables are examined. The 
causal approach examines interrelationships between relevant variables and explains 
why they have some specific character (Hellevik, 1987). Yin (1993) supplements the 
discussion with the explanatory approach that intends to explain the variables from 
which conclusions are made. This particular study examines what variables that are 
relevant when selecting Advanced Engineering projects, which means that the 
conclusions are of an exploratory nature. Examples of variables to study are the 
decision-makers perception of his/her own decision-process, clear or hidden decision-
criteria and the importance of input to the process. 

 
Closely connected to the nature of the conclusions, is the starting point from which the 
observer originates. There are three approaches to consider; the analytic approach, the 
system approach and the actor approach. The analytic approach implies that a system 
could be understood from the sum of the different parts. Knowledge is independent of 
the individual character and there is an objective reality. The system approach explains 
a system as something different than just the sum of the different parts. Knowledge is 
dependent of the system and the different parts are understood from the system. In the 
actor approach the system must be understood from the different parts and knowledge 
is dependent of the individual character (Arbnor and Bjerke, 1977). This study has an 
actor approach since the selection process of Advanced Engineering projects must be 
understood from individuals from different organisational levels in the process. 
 
The empirical material of a general research process can be categorised into 
qualitative- and quantitative data. Qualitative researchers pay attention to how social 
experience is created and given meaning, that is, the qualitative data is originated from 
the quality of the entity and on processes and meanings that are not experimentally 
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examined or measured. Quantitative data, however, is focused on the measurement 
and analysis of relationships between different variables. This kind of data is often 
gathered through statistical studies and other methods, while qualitative data is 
gathered through interviews and observations (Denzin and Lincoln, 2000). The 
conclusions, based on the research questions, require that the context of different parts 
of a decision-making process is explored in a qualitative approach, which implies that 
this study is based upon qualitative data. The data is both primary and secondary in its 
nature. The qualitative research approach is a consequence of how data was gathered, 
and this was done exclusively through interviews, observations and secondary material 
as external and internal corporate documents. The research process is described 
closely in chapter 2.3. 

 

2.2 Research Method 
 

The result of this thesis is based on a case study. A case study includes studies of a 
small number of objects in light of many different aspects, in contrast to a statistical 
research method, where many objects are studied out of a small number of aspects 
(Eriksson and Wiedersheim-Paul, 1991).  
 
Since the aim of this thesis is to analyse and examine the research and development 
management process for selecting Advanced Engineering tasks, a case study is found 
to be the most appropriate research method. There are three main characteristics of a 
case study; emphasis on actor approaches (see chapter 2.1), the importance of an 
historical course of development and the ability to communicate with the reality 
(Eriksson and Wiedersheim-Paul, 1991). All of these characteristics are of importance 
to fulfil the objectives of this thesis. The actor approach implies that the whole system 
must be understood from the different parts, and that knowledge is dependent of the 
individual character (Arbnor and Bjerke, 1977). The importance of a company’s 
historical course of development is a necessity to study if the future development is to 
be understood, since the past is shaping people’s learning processes, ideas, values, 
interpretation of experience and new strategies and structures. The ability to 
communicate with the reality through a case study means that the drawn map of the 
studied objects is quite similar with the reality (Eriksson and Wiedersheim-Paul, 
1991). 
 
The examined objects in this case study are chosen with the criteria that they, in some 
specific meaning, are dealing with the decision-making process of Advanced 
Engineering tasks (see chapter 2.3). The decision-making process of an Advanced 
Engineering task is an intersection of the whole organisation, which means that the 
chosen objects in this case study, represents different parts of the organisation. The 
limitations of this particular study are fully described in section 1.4. 
 
The entity which is observed, or about which information is collected, is called the 
unit of observation (Glossary, University of California). This thesis uses a case study 
as research methodology that collects information about decision-makers in the 
Advanced Engineering project selection process and information about how short- and 
long-term interest are incorporated into the project selection process. This particular 
study collects data for two units of observations; decision makers and incorporation of 
short- and long-termed interests. From these data about the unit of observation, 
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different units of analysis may be created. The most basic observable entity being 
analysed by a study and for which data are collected in the form of different aspects, is 
called unit of analysis (Glossary, University of California). The Advanced Engineering 
project selection process is examined as the unit of analysis by combining data from 
decision-makers in the Advanced Engineering process. How this process incorporates 
short- and long-term interest is studied by analysing what time perspective different 
decision-makers have on different organisational levels. 
 
The sample of interviewed decision makers where chosen as a judgement sampling 
(subjective sampling), which means that the set of sample, were identified from a 
judgement of whom had the greatest influence on the project selection decision-
making process and represented different perspectives.  

2.3 Research Process 
 

The research process started in the beginning of September at Volvo Car Corporation 
in Gothenburg, with a theoretical survey in the field of managing technology and 
project selection in an R&D context. There are, however, an enormous amount of 
articles and books in the field of managing technology and project selection, but very 
little useful research that have some practical application to the specific situation at 
Volvo Cars. To facilitate the categorisation of project selection methods described in 
literature a taxonomy was created, which is a hierarchical structure in sets of different 
terms (Denzin and Lincoln, 2000). 
 
The empirical study started almost at the same time as the literature study. Operations 
at Volvo Cars were studied by examining many of the most overarching documents 
that are filed in a business management system. The business documents in 
combination with some guidance facilitated the mapping of the decision-making 
process of Advanced Engineering task-selection, where the outmost important 
functions were targeted. The persons with these responsibilities were contacted for an 
interview occasion and the interviews were conducted with an open-ended 
questionnaire to capture their perception of the project selection process. The open-
ended questions imply that the subject answers and elaborate on the topic in their own 
words. The questionnaire was not designed as a conventional questionnaire with 
multiple-choice questions, but rather as an aid to a regular interview, in line with the 
qualitative data sampling described in section 2.1. There were a total number of seven 
interviews held. The questionnaire was influenced by a study made by Vislosky and 
Fischbeck (2000), whose objectives were to reveal systematic departures from rational 
selection choices in an R&D organisation. This was done by developing a mental 
model that mapped the R&D project selection decision process by its key decision 
makers and compared it with a basic project selection model. The mental map was 
created by using questions from ten specific topics associated with R&D decision-
making project selection. Those specific topics were used in this study to create a 
relevant questionnaire that resulted in relevant empirical data. The questionnaire is 
presented in appendix 2. 
 
The results from each interview were analysed and a preliminary analys was carried 
out to give implications about which specific areas in the decision-making process that 
needed deeper analysis. The answers to the questionnaire revealed the subjects’ 
perception of their own decision-making process and which selection criteria that was 
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of importance. The results could not be structured in some general form, since the 
answers were too individual. They rather shaped and underlined implications of 
conclusions based on other empirical data that were collected for instance in the form 
of informal interviews. These studies were conducted with persons, not in the direct 
context of the decision-making process, although in the adjacent surrounding and 
could influence the decisions by there opinion. At the end of November, the empirical 
study had generated enough material to make substantial conclusions and thereby 
fulfilling the objectives in this thesis. 

 

2.4 Methodological Problems 
 

Every choice of methodological approach must be considered and evaluated in light of 
some qualitative criteria. This gives the study some substantial value as a contribution 
to the scientific development in the studied field and is the prerequisite for a credible 
result. Two important concepts in this context are validity and reliability. Validity is 
defined as the measuring method’s ability to measure what it is supposed to measure. 
Reliability is defined as the measuring methods ability to give reliable and trustworthy 
data. That is, the measurement method repeats the same results every time it’s applied 
(Eriksson and Wiedersheim-Paul, 1991) 
 
In this thesis the objectives are to examine a selection process and to realise how 
different aspects are incorporated in this process. The empirical data was collected 
through interviews with different decision makers at different organisational levels 
within an R&D organisation. The validity concept in this case deals with the question 
if the gathered information through the interviews was gathered correctly. To ensure a 
high level of validity to the results of this thesis, a questionnaire was created as 
described in chapter 2.3. These questionnaires were carefully reflected on, to fully 
examine the particular process and by using standard questions the decision makers’ 
focus was revealed.  
 
The reliability of the empirically data in this thesis is ensured by a verification of the 
answers to the questions in the questionnaire through a simultaneous feedback at the 
moment of the interview. Most of the persons being interviewed were contacted at 
several other occasions for supplementing questions of specific nature. They were then 
confronted with their previous answers, which gave them the opportunity to clarify 
and correct the data. What might affect the reliability is the choice of sample. If 
another sample was chosen there would probably be some different empirical data 
available. What supports the sample set is that there is a mental approach to the project 
selection decision-making process. This makes the empirical data dependent of the 
particular decision-maker. The conclusions from this data are therefore a picture, close 
to the reality, of how the process actually works as a result of the chosen 
methodological approach previously described. The selection process, however, is 
dependent of intangibles factors, which mean that there are some limitations in a 
purposive sampling. There could be persons influencing the decision-making process, 
but are not responsible for the actual decision and hence not interviewed. The actor 
approach implies that the Advanced Engineering project selection process must be 
understood by individuals from different organisational levels in the process. 
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When the process of selecting Advanced Engineering tasks was analysed, the use of a 
formalised questionnaire had several benefits; 
 

 The methodological approach in this study implied that knowledge depends 
on the individual character; the actor approach. This means that the true 
selection process of an Advanced Engineering task is dependent of the 
person that makes the decision. 

 The questionnaire revealed what focus, in terms of technological and 
managerial and short- and long- perspectives, the interviewed decision 
maker had.  

 Some control questions revealed the validity of the identified process. 
 Questions about input and output from the specific decision maker’s part of 

the process controlled the validity of the identified process, as well as the 
information flow was analysed. 

 



  
 
 THEORY – CHAPTER 3 

 

 11

3. THEORY 
 

This chapter will browse some theories that are relevant for the understanding of the 
findings in this thesis; managing technology, the product development process, 
decision theory and research and development project selection. 
 
Managing technological development in a complex business environment is one of the 
most difficult challenges that an R&D organisation faces nowadays. As will be 
presented in the following sections, the concept of managing technology has evolved 
over time, including R&D Management, Management of Technology and 
Technological Management (Chanaron and Jolly, 1999). 
 
Managing technology is extensively an approach originating from a research and 
development organisation, where a product development process is undertaken. A 
product development process is a sequence of steps or activities, which an enterprise 
employs to visualize, design and commercialise a product. A successful product 
development process can be measured through the product quality, the product cost, 
the development time, the development cost and the development capability of the 
organisation (Ulrich and Eppinger, 2000). 
 
To manage technology in a specific approach without considering the complexity of 
the real world situation, will not be successful. The real world situation deals with 
much uncertainty about the future, and the business environment changes conditions 
almost over night. In a mature marketplace, as described in chapter 1.6, it is sometimes 
very hard to deal with the long-term perspective, when the reality that require all 
managers attention, displace the focus to short-term issues. This is the reality in the 
complex automobile business of today (Miyazaki and Kijima, 2000). 
 

3.1 Managing technology 
 

This section will give the background to the concepts attached to managing 
technology, and how it has evolved into different approaches. R&D Management, 
Management of Technology and Technological Management will be explained. The 
allocation of resource when managing resources in the R&D budget will also be 
explained. 
 
The very true nature of managing technology deals with how to fill a gap between 
operating managers and R&D managers. This gap also expresses a paradox (Trott, 
1998). A paradox that has its origin in using formal planning techniques for R&D to 
reduce the uncertainty and risk taking, which lies in the definition of R&D (Cooper, 
1978). Too rigorous planning mechanism would stifle creativity and innovation. Yet, 
some planning and control must take place, since an R&D department does not have 
unlimited founds.  
 
The scope of managing technology has expanded and different perspectives and 
practices have evolved due to an increasing range of management issues. The scope of 
managing technology is covered in R&D Management, Management of Technology 
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and Technological Management (Chanaron and Jolly, 1999). These concepts deal, to 
some extent, with how to allocate resources among different R&D activities. Figure 
3.1 explains some characteristics of the evolving scope of managing technology.  
 

 
Figure 3.1. The relationship between R&D management, MOT and technological management 
(from Chanaron and Jolly, 1999). 

 
Numerous articles and books have been written to explain the complex R&D nature. 
The ‘Blue Box’ theory describes and correlates the gap in time horizons between 
operating managers and R&D managers as a result of the decision-making process 
(Matthews, 1991). This theory is of particular interest, since it manages the 
incorporation between different time perspectives in terms of technological 
uncertainty and allocated resources. As resources almost always are scarce in an R&D 
functions, the gap, which is an expression of uncertainty about future business, is filled 
by balancing the portfolio of R&D projects. A well-balanced portfolio can make the 
different between future business growth and stagnation (Costello, 1983).  
 
To create a well-balanced project portfolio, there has to be a selection process that 
prioritises R&D projects among some chosen criteria. This project selection is a 
critical management activity that is influenced by funds available for R&D, in other 
words; the R&D Budget (Dumbleton, 1986; Loch et al., 2001). 

3.1.1 Research and Development Management 
 

Innovation, long-term development and technological uncertainty are some 
characteristics of R&D that are included in the research and development 
management. Research concerns invention whereas development concerns taking the 
idea and turning it into a commercial product (Dumbleton, 1986). The R&D 
management approach is mostly concerned with R&D project evaluation and 
selection, R&D organisation, and technology forecasting (Chanaron and Jolly, 1999). 
R&D project evaluation and selection concerns thinking systematically and critically 
about technical work before it is undertaken and while it is proceeding (Szakonyi, 
1990). The R&D organisation concerns how to organise the R&D function to create an 
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environment that stimulate creativity and innovation (Trott, 1998). A good R&D 
organisation is also one in which management has chosen to accept the waste of 
unpredictability and of actions later determined to be counterproductive in order to 
achieve creativity (Miller, 1986). Technology forecasting deals with the fundamental 
problem of R&D management; making decisions today with incomplete and uncertain 
knowledge about the future (Dumbleton, 1986). 
 
R&D management is originally based on the assumption that the source of technology 
is to be found ‘in-house’, that is, the R&D organisation itself can search, develop and 
transfer technology into new products. The R&D function is basically viewed as an 
operational activity, concerning control and management. In R&D management, top 
management is delegating most decision-making within the R&D department. Top 
management is only concerned with setting targets on R&D efforts as a percentage of 
R&D turnovers. The R&D management approach implies that there must be a 
structural approach to manage R&D projects and programs, since luck and chance are 
rarely the source of innovation. The structural approach of R&D management is the 
operational view of the R&D function that facilitates fulfilment of the objectives for 
the R&D organisation; optimisation of the R&D budget (Chanaron and Jolly, 1999). 
 
The scope of R&D management is limited to concern R&D projects and programs. 
The central question for R&D managers deals with the definition, evaluation and 
selection of R&D projects, R&D organisation and the R&D forecasting and scanning 
(Chanaron and Jolly, 1999). 

 

3.1.2 Management of Technology 
 

The management of technology approach in managing technology was developed in 
the mid-1980s (Chanaron and Jolly, 1999). In the very beginning, management of 
technology was under the strong influence of engineering-based discipline 
characteristic for the R&D management approach, but was gradually seen as the 
intersection of two scientific disciplines, previously unconnected, which allowed the 
integration of technical and managerial competencies (figure 3.2). 
 

 
Figure 3.2. Management of technology (from Chanaron and Jolly, 1999). 

 
Management of technology is an evolution of the R&D management approach. 
Chanaron and Jolly (1999) explain this evolution as a change in the understanding of 
the source of technology. As explained in section 3.1.1, the R&D management 
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approach identifies the source of technology to be ‘in-house’. Management of 
technology implies a shift from ‘in-house’ to many different sources of technology. 
Some of these sources are R&D joint ventures and consortia, subcontracted R&D and 
acquisitions. Another explanation of the shift from R&D management to management 
of technology was a change in the view of the R&D function as an operational activity 
to a strategic operation. The strategic importance in the R&D function required an 
involvement of top management that previously only delegated these issues to R&D 
managers. 
 
Technology was perceived as a portfolio managed by different organisational 
functions in the R&D unit. The understanding that engineers and managers also must 
work together to reach the different sources of technology, which made the view of the 
R&D function to be strategic for the business, lead to a new principle of managing 
technology. The underlying principle of management of technology concerns the 
reinforcement of the business technological edge and to find new competitive 
advantages from expanding, developing, renewing, and revitalise its technological 
competencies and resources. The objectives in the management of technology 
approach concerns the problem of how to get the best fit between the R&D function 
and the overarching business strategy and how to get the best return on the 
investments in the technology portfolio (Chanaron and Jolly, 1999). 
 
Management of technology has an impact on the decision-making processes in the 
company, since it is a cross-functional approach concerning diversified tasks and 
functions within the company and with external partners. The scope of management of 
technology is wider than the R&D management approach and some of the issues on 
the agenda are technology forecasting, scanning, creation, development, acquisition, 
exploitation, dissemination, commercialisation, technology transfer, implementation, 
distribution and withdrawal (Chanaron and Jolly, 1999). 
 
One of the most focused issues on any R&D organisations agenda is how to optimise 
the technology portfolio. Different projects have different times to come to fulfilment 
of their objectives, which means that the average R&D organisation must have a 
project mix that ensures a regular flow of new projects (Dumbleton, 1986). The aim of 
the portfolio optimisation is to select those projects that will be successful and drop 
those which will not (Trott, 1998).  
 
The paradox in managing technology, described in section 3.1, that has its origin in 
using formal planning techniques for R&D to reduce the uncertainty and risk, is also 
obvious in the management of technology approach. Too rigorous planning 
mechanism would stifle creativity and innovation.  The intent of the innovation 
process is to ensure that a steady stream of products and technology options is 
developed on the basis of the company’s sense of the market needs (Howell, 2000). 
The project portfolio must therefore answer the company’s needs through a judicious 
mixture of technology-push and market-pull (Dumbleton, 1986). The mixture is 
dependent on the decision-making process, which is based on the actual organisational 
structure.  
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3.1.3 Technological Management 
 

The technological management approach to manage technology is an extension of the 
management of technology approach. Dumbleton (1986) explains the problem of the 
innovativeness in a R&D function, as something that can be derive from the interface 
between R&D and with the process within R&D and with the interaction of R&D with 
the external environment of the company. Another problem deals with the interface 
between R&D and the marketing, manufacturing and other groups.  
 
The shift from management of technology to technological management has two 
major reasons. Firstly, the increasing acceptance that technology is a key variable that 
has an impact on the whole organisation and not something that only concerns 
engineers and researchers. Secondly, an increasing recognition that management 
efficiency is associated with a transversal and integrated vision of the companies 
different functions (Chanaron and Jolly, 1999). 
 
The approach of Technological Management is using technology to influence all 
functions within the company. It identifies technology as an impacting variable and a 
major resource for all management functions either as a producer, a customer or a 
user. The objective of technological management is to make technology strictly 
consistent with the short- and long-term activities in the company. The scope of 
technological management is wider than the scope of management of technology. It is 
transversal and a global discipline that deals with marketing and technology, finance 
and technology, human resources and technology and strategy and technology etc. 
Figure 3.3 presents the scope of technological management, and underlines the 
transversalism of some management disciplines such as technological management 
and international management.  

 
  

 
Chanaron and Jolly (1999) imply that the technological management approach 
requires an interdisciplinary vision based on a multidisciplinary background. They 
stress four major implications of the technological management approach; (1) 
Technological management aims at capturing and mastering the shaping effects of 

Figure 3.3. The transversal vision of technological management (from Chanaron and 
Jolly, 1999). 
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technological variables on business. (2) Technological management approach targets a 
broad view, rather than just technical functions. (3) Technological management 
approach does not only concern high-tech business. It is a general approach to 
business. (4) Managers in the technological management approach should be able to 
analyse, identify, understand and evaluate the co-evaluation of technology and 
management.  

 

3.1.4 The R&D budget 
 

A company can lose money, market share, and jeopardise its future, if it spends too 
little on technological innovation; and a company can lose any or all of these if it 
spends too much (Matthews, 1991). Therefore, one of the most difficult decisions 
facing senior management is how much to spend on R&D (Trott, 1998). The R&D 
budget covers expenses for engineering hours, test material, technical equipment and 
all other costs that can be related to R&D activities. Setting the R&D budget reflects 
the overarching intention to make investments in the development of new competitive 
technology. Every accounting procedure surrounding the budget, no matter how 
carefully employed, becomes a hidden determinant, and not just a measurement, of 
corporate policy (Dumbleton, 1986). 
 
Approximately 90 percent of a general R&D budget is connected to direct requests 
from various businesses that supports and maintains the corporate objectives. These 
projects are normally of a short-term nature and are often due to a market-pull. The 
last 10 percent are often generated due to a technology-push and are long-termed. 
They have commercial value but are free from the restraints from the corporate 
objectives (Trott, 1998). 
 
Trott (1998) implies that a successful R&D function cannot be managed on an annual 
budgetary basis. To acquire knowledge and to build strategic competencies over time, 
there must be a long-term approach in the R&D budget setting. This approach leads to 
tensions with other functions that are planning activities within the company. 
 
When setting the R&D budget, there are some key factors that must be considered 
(Trott, 1998); the expenditure on R&D by competitors; the company’s long-term 
growth objectives; the need for stability; and the distortions connected with some 
prioritised large projects. These key factors give rise to different approaches on how 
the R&D budget may be set. Dumbleton (1986) identifies five different approaches, 
which where adjusted with an extra factor by Trott (1998), according to changed 
business environment in a more global world. The different approaches are presented 
in table 3.4. 
 

Table 3.4. Six approached for allocating resources to R&D. 

R&D funding approaches 
1. Inter firm comparison. 
2. A fixed relationship to turnover. 
3. A fixed relationship to profits. 
4. Reference to previous levels of expenditure. 
5. Costing of an agreed programme. 
6. Internal customer-contractor relationship 
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Inter firm comparison is an approach based on the fact that within a specific industry 
the expenditure on R&D is almost the same in comparison between firms. Between 
industries the R&D expenditure can, however, vary greatly. An R&D funding 
approach can also be based on a fixed relationship to turnover. The R&D expenditures 
are in this case a constant percentage of the actual turnover. Turnover is normally a 
stable figure that grows in relation to the size of the company. This approach can be 
criticised since it use past figures for further investments, which can hold back the 
technology development. An approach where the R&D expenditures are in a fixed 
relationship to profits is not recommendable. This view of R&D activities are not 
suitable for a company’s further existence, since R&D are treated as a luxury which 
only can be afforded when the company generates profits. Reference to previous levels 
of expenditure is normally used as an allocation approach because of the lack of any 
other relevant criteria for measurement. This approach is often a consequence of 
negotiations between other functional managers, since it is easy to motivate resources 
in reference to previous levels of expenditures. Costing of an agreed programme is 
used as an approach when the budget is set with reference to an agreed list of projects. 
This approach often leads to that the total available resources will be exceeded. 
Negotiation must then take place to reduce the funding of some specific projects. In 
many multinational companies, the approach to allocate R&D resources is based on an 
internal customer-contractor relationship. In this approach, the individual business 
units must pay for research carried out on their behalf by a centralised R&D function 
(Dumbleton, 1986;Trott, 1998). 

 
3.2 Product Development Process 

 
To develop new products, the company requires processes that manage many different 
activities that must be undertaken in an organised and well structured manner. A 
product development process is a sequence of steps or activities which an enterprise 
employs to conceive, design and commercialise a product (Ulrich and Eppinger, 
2000). A successful product development process can be measured through the 
product quality, the product cost, the development time, the development cost and the 
development capability of the organisation.  
 
A product development process consists basically of six different phases; planning, 
concept development, system-level design, detail design, testing and refinement and 
the product ramp-up (Ulrich and Eppinger, 2000). These six steps are often grouped 
into three phases; concept study, pre-study and industrialisation phase. The 
development process is often generic and the concept development phase is especially 
important if the process is market driven. A market-pulled process implies that the 
concept development identifies the customer needs and generates several concepts that 
result in a selection of the most meritorious. Ulrich and Eppinger (2000) identify four 
different compliments to market-pulled products; technology pushed products, 
platform products, process intensive products and customized products. These variants 
are explained in table 3.5. 
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Table 3.5. Different approaches of the product development process (From Ulrich and Eppinger, 
2000). 

Generic 
(Market Pull) 

Technology Push Platform 
Products 

Process Intensive Customized 
Products 

The firm begins 
with a market 
opportunity and 
then finds 
appropriate 
technologies to 
meet customer 
needs. 

The firm begins 
with a new 
technology, and 
then finds an 
appropriate market. 

The firm assumes 
that the new 
product will be 
built around an 
established 
technological sub-
system. 

Characteristics of 
the product are 
highly constrained 
by the production 
process. 

New products 
are slight 
variations of 
existing 
configurations. 

 
The product development process with six general phases is used in most developing 
companies. In the automotive industry, the product development process is similar to 
the general one, but with a different nomenclature. When introducing a new car model 
to the market, the decision that led to an initiation of the project was taken several 
years earlier. The earliest phases in a car project concerns the generation of the 
concept and product planning. These phases are investigating what kind of car to 
produce, and what characteristics this car should have. These phases also initiate the 
Advanced Engineering phase, which is concerned with developing technologies to 
fulfil the identified characteristics of the car. The last three phases are concerned with 
product engineering, process engineering and a pilot run (Clark and Fujimoto, 1991). 
The described project schedule with the different phases and when they occur in time 
can be illustrated as in figure 3.6. 
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Figure 3.6. Average Project Schedule by Stages (from Clark and Fujimoto, 1991). 
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3.3 Decision Theory 
 

Decision theory in this thesis is dealt with in three different sub-sections to emphasis 
the understanding of the decision-making process. The first sub-section concerns the 
formal decision process that individuals undertake when a rational choice is made. 
The second sub-section examines some of the fundamentals of the human decision-
making. Finally, the third sub-section deals with the group-decision-making process, 
which is of particular interests when analysing large organisations. When decisions 
are made in groups, several complex variables are interrelated which effects the 
outcome of the process. 
 
To make a decision or to decide, is defined as “to arrive at a solution that ends 
uncertainty or dispute about what to do” (Webster, 2.) Decision can therefore be 
outlined as a reasoned choice among alternative solutions (Mallach, 2000). Decision 
theory, on the other hand, includes the analytic and systematic approach to the 
decision process (Quain, 1990). 
 
Most research on decision-making assumes that cognitive and situational constraints 
set up the limitations in which people must adapt to make a decision (Montgomery, 
1994). A good decision is based on logic, evaluates all available data, considers all of 
the alternatives and uses some formalised decision model. Some of these models are 
presented in section 3.4. 
 

3.3.1 The decision process 
 

The human decision-making can be structured in a formal decision process that 
roughly everyone goes through. In short, the elements of the decision process are the 
decision statement, the alternative choices and the decision criteria (Mallach, 2000). 
The decision statement answers what we are trying to decide. The alternative choices 
answer what the options are, while the decision criteria answers how we are going to 
judge the benefits of each alternative. 
 
Quain (1990) presents a more detailed view over the actual process of decision-
making. This process consists of six different steps, which are presented in table 3.7 
below. 

Table 3.7. Six step in the decision-making process (Quain, 1990). 

 
 

It is important that the decision-making is based on a clearly defined problem. This is 
the first step in the model by Quain (1990). When the problem is defined, all possible 
alternatives must be listed. One of the most common mistakes in the decision-making 
process is to discard some possible alternative choice in the beginning of the process. 

1. Clearly define the problem at hand. 
2. List all possible alternatives. 
3. Identify the possible outcomes. 
4. List the payoffs or profit of each combination of 
alternatives and outcomes. 
5. Select one appropriate decision-making model. 
6. Apply the model and make the decision. 
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At a second look it might, however, be an attractive choice. The possible outcomes of 
all the alternatives at hand must be identified. Quain (1990) recommends that one 
appropriate decision model should be chosen. This can be done when the problem is 
defined and all the outcomes of the alternatives are identified. These parameters are 
the requirements in a decision model. Section 3.4 deals with different selection 
models. The selected choice should then be based on the outcome of the decision 
model. 
 
Another model of the decision-making process is presented by Paterson (1966). This 
model divides the decision-making process into different steps, from collection of 
information, to making the decision. The five steps are presented in table 3.8 and are 
of universal application for most systems. The model is concerned with the different 
actions, which are the prerequisites for a decision. The decision-making process model 
by Quain in table 3.7 can be integrated in step 3 and 4 in the model presented by 
Paterson. This creates a more modulated picture of the decision-making process. 

Table 3.8. Actions involved in 
 the decision-making process (Paterson, 1966) 

 
 

The first step in the decision-making process by Paterson (1966) deals with the 
collection of information. Information is received through one or more of the human 
senses. Information processing occurs when the gathered information is analysed and 
broken down into manageable parts. To choose among alternatives is the actual 
decision of a course of action. Next step is to authorise the chosen alternative 
including expectation of the final result of the decision. To conclude the decision-
making process, the decision is executed. 
 
The model, presented by Paterson (1966), is particular useful when analysing the 
concept of control in the decision-making process. The control of these steps can 
either be of individual or of group character, and the total control of the decision-
making process is affected by the control of the different steps. Paterson (1966) 
implies that if the control of these steps is spread over different organisational levels, 
the efficiency of the process is not optimised and the power of the individuals in the 
process is poor.  
 
The proceeding of the decision-making process depends upon what type of problem to 
solve and the information available. There are three different types of problems to 
consider when examining the nature of decisions (Mallach, 2000); structured 
problems, semi-structured problems and unstructured problems. The structured 
problems can be solved with standard solutions that characterises the decisions in 
terms of routine and repetitiveness. These kinds of problems have a well-defined 
decision-making procedure with a well-defined set of input and output. Semi-
structured problems have some structured aspect, while some of the inputs or outputs 
in the process are not well defined. When none of the steps in the decision-making 
process are well defined, the problems are unstructured. 
 

1. Collecting 
2. Processing  
3. Choosing 
4. Authorising 
5. Executing 
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The information available when processing the decision-making depends on different 
environments surrounding the process. There are three types of environments (Quain, 
1990); decision-making under uncertainty, decision-making under risk and decision-
making under certainty.  In decision-making under uncertainty, the probability of the 
outcome cannot be considered since no probability data is available. The decision-
making then requires the use of a specialised model. When there are available 
probability data to make decisions and the actual payoffs are uncertain, the decision-
making process is undertaken with risk, even though the risk is calculated.  Decision-
making under certainty is characterised by a payoff that is known and guaranteed.  

 

3.3.2 Human decision-making 
 

As mentioned in the introduction section, most research on human decision-making 
assumes that cognitive and situational constrains set up the limitations in which people 
must adapt to make a decision. Montgomery (1994, p.169) presents an approach to 
human decision-making implying that “decision-making involves a search for a 
perspective which leads to an optimal differentiation between a to-be-chosen 
alternative and other available alternatives”. In this approach, the evaluation of an 
object is depending on what perspective the observer has in mind. The term 
perspective is defined as “the interrelation in which a subject or its parts are mentally 
viewed“(Webster On-line dictionary, 3). 
 
The assumption that the evaluation of an object depends on what perspective the 
observer has in mind, leads to some conclusions about how different perspectives can 
vary. Montgomery (1994) suggests that there are three major factors that determine 
what is experienced from a given perspective (table 3.9). Firstly, the perspectives vary, 
in terms of subject orientation, as a function of characteristics of the subject. Subject 
orientation concerns both perception and cognition. In the perception context, the 
subject’s viewing angle can cause different perspectives. In cognition, different 
perspectives can be obtained as a consequence of different roles in a decision-making 
process. Secondly, interrelationship between specific features of the object, are of 
importance for what is observed in the object. In a perception context, this implies that 
if a feature differs from other features, in shape, size, etc. this will attract the subject’s 
attention. In the cognition context, a salient characteristic of an object or relevant 
features of an object to the subject’s present awareness will come into focus and thus 
affect the perspective. Thirdly, the factor that determines what is experienced from a 
given perspective is the distance to the object. The distance can be both concern 
perception and cognition. The closer the distance is to a specific object, the more 
detailed is the experience of the focused feature and the less is seen of the object as 
system of many features. 

 

Table 3.9. Factors determining what are experienced 
 from a given perspective (Montgomery, 1994). 

 
 

1. Specific perspective due to the characteristics of the subject.

2. Specific perspective due to the interrelationship between features of the object. 

3. Specific perspective due to the distance to the object. 
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3.3.3 Group decision-making process 
 

The characteristics of the decision-making process described in section 3.3.1 changes 
when going from individual choice to group decision-making, since it includes 
interaction with other people that all are participating simultaneously and equally in 
the process (Nour and Yen, 1992). There are three major differences when the 
decision-making is changing from a single person to a group; (1) interpersonal 
interactions affect the behaviour pattern. (2) The decision-making process will change 
due to influences from perceptions, motivations and participation. (3) Need for an 
increased communication flow.  
 
The range of the group decision-making process is very wide and is dependent of 
several factors, such as the characteristics of the task and the objectives of the decision 
(Galam and Zucker, 2000). Nour and Yen (1992), present a framework for the group 
decision-making process including the complex variables affecting the outcome of this 
process. This framework is created out of three components; the decision-making 
group, the decision task and the organisational fit. 
 
The decision-making group consists of three interacting components. Namely, the 
group factors, the personal factors and the group decision-making process. The 
interaction can be illustrated as in figure 3.10. Group factors include size, structure, 
leadership, norms, roles and culture, while personal factors include competence, 
expertise, experience and knowledge. Group factors and personal factors affect the 
group decision-making process that sets the communication requirements. 

 

Group 
Decsion 
Making 
Process 

Personal factors 

• Competence 
• Expertise 
• Experience 
• Knowledge 

• Attitudes 
• Perceptions 
• Needs 

Group factors 

• Size 
• Structure 
• Leadership 

• Norms 
• Roles 
• Culture 

Communication 
Requirements 

 

Figure 3.10. The decision-making group (from Nour and Yen, 1992) 
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The actual decision-making task is influenced by management demands and group 
factors, while the task affects the decision requirements. This is presented in figure 
3.11. Management demands include power, performance, productivity and growth, 
while group factors include preferences, politics, needs and power. 

• Power 
• Performance 
• Productivity 
• Growth 

Management demands 

• Preferences 
• Politics 
• Needs 
• Power 

Group factors 

• Type 
• Nature 
• Urgency 
• Criticality 

Task 

Decision 
Requirements 

 
Figure 3.11. The decision task (from Nour and Yen, 1992) 

 
The organisational fit, shown in figure 3.12, is the composition of environmental-, 
situational- and management factors that constitute the needs of the organisation. The 
situational factors consist of profitability, survival, turn-around, merger and buy-outs. 
The management factors include stability, complexity, competition, opportunities and 
threats, while the need for power, competence and experience are managerial factors.  
This framework can be useful when analysing the group decision-making process, to 
understand the complex interaction between many dependent variables.  

• Profitablity 
• Survival 
• Turn-around 
• Merger 
• Buyout 
• etc 

Situational factors 

• Stability 
• Complexity 
• Competition 
• Opportunities 
• Threats 
• etc. 

Environmental factors 

• Need for power 
• Competence 
• Experience 
• etc. 

Management factors 

Organisational 
Fit 
 

 
Figure 3.12. The organisational fit (from Nour and Yen, 1992) 
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3.4 R&D Project Selection 
 

This section will discuss two mainstreams among the R&D project selection method; 
Benefit Measurement Methods and Mathematical Programming Methods. It will also 
present a complementary approach to project selection called the Mental Model 
Approach. 
 
As mentioned in section 3.1.4, allocation of resources to R&D activities is a critical 
decision for managers. Consequently, selection of particular projects is also a critical 
management activity in R&D organisations, since a well-balanced technology 
portfolio can make the different between future business growth and stagnation 
(Costello, 1983). The selection of R&D projects allocates resources to, and sets 
priorities among R&D programs that will determine the future business mix of a 
company (Loch, et. al., 2001). 
 
To make a well-balanced project portfolio, there has to be a selection process that 
prioritises R&D projects among some identified criteria. Project selection is, however, 
about tough choices. The purpose is to concentrate the scarce resources on the truly 
meritorious projects. The result is a better focus, improved prioritisation of projects, 
and faster development for the chosen projects (Cooper, 1993). 
 
The true nature of R&D project selection deals with decision under uncertainty 
(Costello, 1993). One of the underlying characteristics of the act of research is actually 
the lack of information about the outcome of research. Cooper (1978, p.29) expressed 
this relation between research and uncertainty as “If the information required to 
conduct a classical cost-benefit analysis exists, then one is able to assess risk and to 
assign cost. One is no longer considering research”. 
 
In literature there are numerous methods described that can be used when selecting 
R&D projects. This particular interest in feasible selection methods are based on the 
fact that the risk is usually quite high at the point at which large expenditures of funds 
are required (Dumbleton, 1986). Figure 3.13 shows a taxonomy presented as a 
systematic classification of established project selection methods. This taxonomy is 
based on selection methods presented by Hall and Nauda (1990), Cooper (1993), Loch 
et al. (2001), and Tian et al. (2002). Two mainstreams among the R&D project 
selection methods can be distinguished; benefit measurement methods and 
mathematical programming methods. These methods will be presented in section 3.4.1 
and 3.4.2. The purpose of these sections is not to explain the different methods into 
detail, rather to give an overview of the characteristics of project selections methods 
that can facilitate the selection process. For a detailed description of the methods in the 
taxonomy, see the references in each section. 
 
In a project selection process, based on the organisational decision-making process, it 
can sometimes be hard to realise what criteria that is used when selecting an R&D 
project. Consequently, this makes the choice of an appropriate selection model very 
hard, since the actual selection criteria must be known in advance in all of these 
methods. There might be an outspoken criteria totally in line with the companies 
objectives for the R&D organisation, but the actual criteria is in fact something else 
(Vislosky, 2000). To reveal this, on can apply a mental approach to decision-making. 
This mental approach is presented in section 3.4.3. 
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When multiple units within an organisation are involved in the selection process, the 
established project selection methods, described above, are of little use, since they are 
simplifying the reality too much. These methods differ, however, in their theoretical 
origin, which means that some are very wide-ranging and others are hard to 
implement. Because of these problems, the selection methods have little practical 
application in decision-making (Jacob and Kwak, 2003). A good selection method 
must be realistic and easy to use. It must also be sufficiently simple and time efficient 
so it can be undertaken by a group in a meeting. The methods must, in the same time, 
be realistic. Many research tools fail on their realism, mostly because the simplified 
assumptions makes the method unrealistic and therefore of no practical application 
(Cooper, 1993). 
 

Methods for R&D project selction and resource allocation

Benefit Measurement MethodsMathematical Programming

Comparative Approaches

• Q-SORT
• ORDINARY RANKING CONCENCUS
• NORMATIVE MODELS
• PAIRED COMPARISON
• INTERACTIVE GROUP DECISION
TECHNIQUES

• DELPHI METHOD
• ANCHORAGE SCALES

Scoring Models

• MULTIPLE CRITERIA
• MULTIPLE ATTRIBUTE UTILITY
• ANALYTIC HIERARCHY PROCESS

Benefit Contribution

• ECONOMIC MODELS
• INTERNAL RATE OF
RETURN
• COST-BENEFIT ANALYSIS
• OPTION PRICING THEORY
• CAPITL BUDGETING

• PRECENT VALUE
• DCF METHODS

• PAYBACK PERIOD
• ATTRACTIVENESS INDEX

Decision analysis
(Cognitive Emulation Models)
 REGRESSION MODELS
• DECISION TREE DIAGRAMMING
• EXPERT SYSTEMS
• STATISTICAL APPROACH

• CLUSTER ANALYSIS
• PROFILE MODELS

• PROFILE CHARTS
• GAME THEORY
• HEURISTIC MODELS

• INTEGER PROGRAMMING
• LINEAR PROGRAMMING
• NON-LINEAR PROGRAMMING

• GOAL PROGRAMMING
• DYNAMIC PROGRAMMING
• STOCHASTIC PROGRAMMING
• FUZZY MATHEMATICAL
PROGRAMMING

• PORTFOLIO OPTIMISATION

 
Figure 3.13. Taxonomy of R&D selection methods. 

3.4.1 Benefit Measurement Methods 
 
The benefit measurement methods are methods that in a structured manner, facilitates 
the project selection throughout an estimation of the actual benefit of each project. 
Benefit measurement methods are often applied as input in the mathematical 
programming models, since the output is in the form of a preferability figure to each 
R&D project (Heidenberger and Stummer, 1999). 
 
Benefit measurement methods require a well-informed source of input regarding 
characteristics of the project under consideration. These methods recognise the lack of 
concrete and valid financial data at earlier stages of the project. They rely therefore on 
subjective inputs of characteristics that are likely to be known. Besides the lack of 
accurate input, the major disadvantage of the benefit measurement methods is that 
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they treat each project in isolation, and do not take into consideration the impact of the 
project on the overall resource allocation question (Cooper, 1993). 
 
As presented in the taxonomy in figure 3.13, the benefit measurement methods are 
divided into four sub categories; benefit contribution methods, scoring models, 
comparative approaches and decision analysis. 
 
The first sub-category of the benefit measurement methods is the benefit contribution 
method, which is closely related to or an extension of the traditional techniques used 
for capital budgeting, so-called economic models. Economic models requires a precise 
input, if the output are expected be reliable. Economic models consider the project 
value in terms of money, which makes people outside the R&D function more 
comfortable with such calculations. Money and return on investments provides a 
method that is acceptable throughout the whole company (Dumbleton, 1986). Some of 
the most recognised methods are calculations of the internal rate of return, cost-
benefit analysis, option pricing theory, capital budgeting that can be subdivided into 
net present value and discounted cash-flow (Heidenberger and Stummer, 1999).  
 
The second sub-category is the scoring model. The basis of traditional scoring models 
is that each R&D project is rated against a set of predestined criteria and then given a 
specific score (Dumbleton, 1986). The scoring model assumes that some chosen 
criteria can be defined and properly related, which can be used to judge the different 
R&D project proposals. Different projects can be added and scored individually 
without affecting the scores of the already scored projects. Scoring models are an 
effective approach to project selection when the data requirements and complexity of 
other subtle methods are not considered acceptable. In the taxonomy in figure 3.3.1 the 
scoring models are subdivided into three different approaches; multiple criteria, 
multiple attribute utility (Heidenberger and Stummer, 1999) and analytic hierarchy 
process (Tian et al., 2002). 
 
The third sub-category of the benefit measurement methods are the decision analysis, 
even refereed to as the cognitive emulation models. Decision analysis models are 
based on the logical thought process of the manager, which requires that the possible 
outcomes of an action along with the probabilities must be specified by the decision-
maker. Decision analysis is therefore useful in complicated series of decisions where it 
is of great importance that all outcomes have been covered (Dumbleton, 1986). 
Decision models also reflect the hierarchical organisation involving multiple units in 
an R&D selection process. The objective is then to gain insight into general 
managerial policies, instead of providing answers to specific problems concerning the 
project selection (Heidenberger and Stummer, 1999). The most common decision 
analysis models are regression models, decision three diagramming, expert systems, 
statistical approach - including cluster analysis - profile models - including profile 
charts - game theory and heuristic models (Heidenberger and Stummer, 1999). 
 
The last sub-category of the benefit measurement methods is the comparative 
approach that includes a comparison between different alternatives in a ranking mode. 
These approaches are therefore often called ranking models in the literature. Since the 
principle of ranking models implies that one alternative project is compared to another 
alternative, or a subset of alternative projects, the ranking criteria does not need to be 
revealed. The ranking models are therefore the choice of many managers, since they 
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can take many factors into account intuitively when selecting R&D projects 
(Dumbleton, 1986). The result of a ranking model is a prioritised list of projects, 
where the lowest ranked project might be dropped. Since the projects are ranked in 
relation to other projects the entire process must be repeated (Heidenberger and 
Stummer, 1999).  Some of the most established categories of models are presented in 
the taxonomy of selection methods; Q-sort, ordinary ranking consensus, normative 
models, paired comparison, and interactive group decision techniques including the 
Delphi method. 
 
Another comparative approach is the anchored scales, which are ordinal measures 
utilising numeric indicators that help the respondent to anchor his or hers evaluation. 
Each indicator is associated with a set of words or phrases, that facilitates multiple 
respondents to use the same standard when evaluating a project, comparing projects at 
different stages of development or from different business and performing evaluations 
at different times (Davis et al., 2001). 

3.4.2 Mathematical Programming Methods 
 

The benefit measurement methods were identified as one of two mainstreams among 
different R&D projects selection models. The second mainstream is the Mathematical 
programming methods that is also called constrained optimisation methods. Project-
selection has traditionally been formulated as a problem that has some constrains that 
can be optimised. The input in these methods is often the results from benefit 
measurement models, described in section 3.4.1. The objective of any mathematical 
programming model is to optimise some function limited with constraints that, for 
instance, relate to resources, project logic, project dynamics and technology strategy 
(Heidenberger and Stummer, 1999). The use of the mathematical programming 
models in R&D project selection is rather limited due to the lack of reliability in the 
input data. They have, however, been used for a long time for optimisation of R&D 
project portfolios (Loch et al., 2001). 
 
The category of mathematical programming methods consists of different approaches; 
integer programming, linear Programming, non-linear programming and portfolio 
optimisation. 
 
Integer programming models facilitate the consideration of contingent project 
interactions within a portfolio. Integer programming models are often needed in 
capturing yes/no or go/no go decisions. These models can be both linear and non 
linear. Linear programming models optimise the expected benefits to be realised from 
a project portfolio. The model is based on some different assumptions; the size of the 
project is infinitely divisible, benefit and resources consumption are linear dependent 
on the project size, the underlying function is linear, the uncertainty is handled in 
expected valued and no interdependencies occur between projects (Heidenberger and 
Stummer, 1999). 
 
Since the reality is not linear in its nature, non-linear models have been developed. 
There are many different models that for instance cover stochastic conditions and 
other complex situations involved in the environment of selecting R&D projects. 
Some of the most established models are goal programming, dynamic programming, 
stochastic programming and fuzzy mathematical programming. 
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3.4.3 Mental Model Approach 
 
In a project selection process, based on the organisational decision-making process, it 
can sometimes be hard to realise what criteria that are used when selecting an R&D 
project. Consequently this makes the choice of an appropriate selection model very 
hard. There might be outspoken criteria fully in line with the companies objectives for 
the R&D organisation, but the actual criteria is in fact something else. To reveal this, 
on can apply a mental approach to decision-making (Vislosky, 2000). 
 
Vislosky and Fischbeck (2000) conducted a study where they used a mental model 
approach to obtain a realistic, descriptive map of a subject’s perception by using open-
ended interview questions to avoid the tendency that could lead or bias the decision-
makers response.  The mental map of the decision-making process was then judged 
against a normative project selection model to reveal any departure. 
 
The background to the development of a mental approach was the fact that managers, 
when selecting projects, often diverge from established selection models and base their 
decision on their own subjective judgement which is not always rational. Since the 
managers are subject to a range of biases, their judgement cannot be optimal. These 
biases are a result of the complex situation surrounding the selection, creating 
simplified mental maps based on many short cuts that makes the situation manageable. 
The objective of the mental model approach is therefore to inform policy-makers 
about the actual reasons behind project-selection decisions that may lead to more 
relevant and useful public policies that support industrial activities (Vislosky, 2000). 
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4. ORGANISATION AND MANAGEMENT AT VOLVO CAR CORPORATION 
 

This chapter describes different organisational levels (division, unit, and department) 
by examining the organisational structure and the management of operations at Volvo 
Car Corporation. The data in this chapter is based on different methods described in 
section 2.3. The finding in this chapter constitutes the empirical base on which the 
results and conclusions are built in the subsequent chapters.  

4.1 Volvo Car Corporation 
 

“Better do to the right thing poorly than the wrong thing well” (Hess, 1993, p.6) 
 

Volvo Cars has chosen to focus on specific core values that are emphasised in a Volvo 
car; safety, quality and environment. These core values are prioritised in the 
technology development process. Volvo cars vision and mission statements are 
presented in figure 4.1. 
 

 

 

 

 

Figure 4.1. Volvo cars vision and mission statement. 
 

The organisational structure at Volvo Cars is functional which becomes evident when 
the research and development function is studied. The functional research and 
development organisation has evolved throughout time, and it is roughly structured in 
accordance to the different systems that together build up a car. The organisation for 
Volvo Car Corporation is presented in figure 4.2. 
 

 
Figure 4.2. The organisation of Volvo Car Corporation 

Volvo Car Corporation 
 

Vision statement 
 

To be the world’s most desired and successful premium car brand. 
 

Mission statement 
 

We create the safest and most exciting car experience for modern families. 
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Volvo Cars has developed a very strong brand name, through their past success. In a 
rapidly changing business environment, there is a great interest in knowing what the 
“right things” are, as mentioned in the opening quote. The organisation at Volvo Cars 
is structured to manage this aspect, as well as the operational aspect. There is a subtle 
market-, sales- and service function organised at Volvo Cars to monitor the customer 
demands and to analyse the trends, so Volvo Cars has the qualifications to do the 
“right things”, as well as doing the “things right”. 
 
The focus of this thesis is the selection process of Advanced Engineering tasks within 
the Research and Development organisation. Volvo Cars describes the roll of 
Advanced Engineering as “the company’s ability to turn innovative ideas, from 
science to technical solutions, into viable, marketable products or manufacturing 
processes.” Advanced Engineering is defined at Volvo Cars as “the development 
activities we pursue before industrialisation, with the purpose to search, evaluate and 
develop new functions and technologies for application in product development 
projects.” (Volvo Car Corporation, 1.) 

4.2 Research and Development 

4.2.1 Organisation 
 

The research and development division at Volvo Cars has the structure as shown in 
figure 4.3. It is a functional structure in accordance to the major systems that builds up 
a car. Volvo Cars’ R&D function organises almost 4000 employees that develop two 
new car models and maintain ten existing car models every year. 

 
Figure 4.3. Research and Development organisation 
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4.2.2 Operations Management 
 

The R&D organisation operates toward a vision and with a mission, described in 
figure 4.4. These statements motivates the organisation and are broken down into more 
obtainable objectives that concerns efficiency, personal objectives, commonality 
control, secured technology base, internal skill level, leadership and competence. 
 
The R&D function operates in a product development process with three different 
phases; concept, pre-study and industrialisation. This process is managed with a 
system that has recently been implemented. This New Generation Product 
Development Management Process (NGPDM), was initialised since there was a need 
of an increased product development pace. When the management process is fully 
implemented and validated, Volvo Cars will try to fulfil its target of selling 600,000 
cars per year, superior in customer satisfaction and reach a profit margin of six 
percent. Another major objective for the new development process is the urgent 
strategy to categorise and share systems within Ford Motor Company. The base in this 
system is called Product Structure System (PSS), which means that a car is categorised 
into 37 different systems divided into four major functions; powertrain, chassis and 
vehicle dynamics, body and trim, and electrical and electronics.  
 

Research and Development 
 

Vision 
 

 We develop premium cars produced in world-class industrial systems. 
 We have an efficient, continuously developing organisation. 
 We are perceived as the number one Swedish employer. 

 
Mission 

 
 We develop knowledge and technology to more than satisfy our customers, with focus on Volvo 

Car’s core- and extended values. 
 We organise the life-cycle car development, which delivers products, manufacturing processes 

and supplier chains, at the right time, with the right quality and at the right cost. 
 We develop our internal processes in order to be both competitive and efficient. 

 

Figure 4.4. R&D vision and mission statements 
 

As one part of a rigorous product development process, there must be a cycle plan that 
connects technology development to targeted products in the future. This is done at 
Volvo Cars with a technology cycle plan (TCP) that together with the product cycle 
plan is the foundation in the overall business plan. These plans are a part of the 
organisation’s ongoing strategy process. The strategy process is shown in figure 4.5. 
This process includes the business plan’s connection to the vision statement and the 
technology portfolio. 
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Figure 4.5. – The Strategy Process (from Volvo Car Corporation, 1) 
 

The TCP is a plan that shows when, in time, a certain technology must be developed to 
be implemented in a car project. Volvo Cars cycle plan extends over a period from 
three to five years into the future. TCP is prioritised to balance the needs and demands 
that have been identified. Balancing the TCP is to optimise the outcome of the R&D 
operations, with scarce resources. The act of balancing is performed by the Complete 
Vehicle Engineering unit. The TCP is a journal that is the reference for all technology 
strategies. Year 1 in the TCP is strongly connected to Volvo Cars budget, whereas 
years 2-5 are connected to the Volvo Cars business plan. The technology transfer 
between the different product development phases is prompted by the TCP that pushes 
the development from Advanced Engineering to Industrialisation, throughout a gate 
system. The TCP connection to the gate system is shown in figure 4.6.  

 

 
 

Figure 4.6 – TCP connection to gate system (from Volvo Car Corporation, 1) 
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While the TCP determines the future business technology development of Volvo Cars, 
it is of great importance to incorporate technology development with market needs and 
demands. This incorporation in the TCP is managed through a system that divides 
major car functions into attributes, so called product attributes. At Volvo Cars there 
are eight attributes included in the TCP; safety, environment, quality, design, driving 
experience, convenience, enabling technologies, and cost and commonality. The 
different product attributes are controlled in decisions forum, so-called councils, that 
are the main forum for all issues related to that specific attribute. This particular study 
at Volvo Cars is only concerned with two product attribute councils; driving 
experience council and environment council, since the majority of the Advanced 
Engineering tasks in TCP for Engine Engineering are on behalf of identified need 
from these two product attribute councils. 

 

4.3 Complete Vehicle Engineering 

4.3.1 Organisation 
 

The Complete Vehicle Engineering unit is somewhat different than the other units, in 
some aspects. The purpose with the organisational structure is to facilitate the 
balancing of needs and technical solution based on Volvo Cars core values and 
prioritised areas, as environment, quality and safety. The organisational structure is 
shown in figure 4.7. 
 

 
Figure 4.7. Complete Vehicle Engineering organisation 
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4.3.2 Operations Management 
 

Complete Vehicle Engineering is responsible for the overall outcome of the product 
development process and the balancing of the technology cycle plan. Complete 
Vehicle Engineering manages the complex relationship between components, systems 
and architectures. Different car models are based on so-called architectures, which are 
different systems, for instance powertrain and chassis functions, combined in some 
special variants. These systems are built up by different components. The complexity 
arises, for instance, when some components are changed that are influencing another 
system by a change in the interface between the two of them. Another complexity is 
the limited physical space for installation of some new component, which means that 
if some new feature is to be added to a version release of car model, this has to wait 
until the system including that particular component is changed.  The technology cycle 
plan is a tool for managing the complete vehicle complexity. Figure 4.8. explains the 
complex environment which Complete Vehicle Engineering must manage.  

Return
on

investment

Society Customer

COMMONALITY

PLAN

Prod.
cost

Entry
 ticketCapacity

Economics of scale

Fe
atu

res

Complexity
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COMPONENTS

ARCHITECTURE
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Cost

Affordability

Volume

 
Figure 4.8. The complex environment of Complete Vehicle Engineering 

 
The environment, in which the Complete Vehicle Engineering unit operates, is 
controlled by three major forces; demands from society in terms of regulations and 
norms, demands from customers, and demands from the highest management level in 
terms of return on investments. The return of investment is controlled through 
affordability, that is, what Volvo Cars can afford. The affordability must be managed 
with a plan that consists of capacity, production cost and the entry ticket. The total 
cost for engineering, facilities, investments and tooling is called the entry ticket. To 
maximise the use of resources expressed in affordability, Volvo Cars considers 
economies of scale. Economics of scales can be achieved throughout the entire Ford 
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Motor Company, by sharing common car components and systems between car 
models. This is called commonality. The higher the percentage of commonality, the 
more shared parts that reduce the cost per unit. On the other hand, the society and 
customer demands force Volvo Cars to consider what features that are specific for a 
Volvo car. This is expressed in figure 4.8 as uniqueness. The environmental 
complexity is therefore affecting the balancing of architectures consisting of different 
systems with different component. The balancing performance is affecting the 
revenue, volume and cost. 
 
To maximise the utilisation of the limited resources in product development, Volvo 
Cars has developed a system that merge people throughout the organisation, with 
different competencies, together in councils responsible for the technological 
development of different attributes, or features, of the car. These product attribute 
councils are responsible for distributing funds between Advanced Engineering tasks 
that are improving specific characteristics of the specific attribute. The product 
attribute councils represent different needs that are based on a competitive set of 
characteristics. This set is called brand PALS and is decided on a high management 
level and reflects the ambition of how a Volvo car should be apprehended in relation 
to the competitors’ cars.  The councils connected to product attributes are safety, 
environment, quality, driving experience, convenience and design. There are also 
councils that discuss issues related to the product development process; cost and 
commonality and enabling technologies. 
 
In this study at Volvo Cars, two different councils have been studied, driving 
experience and environment, since this thesis is limited to concern the Advanced 
Engineering activities at the Engine Engineering department and the Complete 
Powertrain Engineering department. 
 
The driving experience product attribute council is the main forum for all driving 
experience related issues at Volvo Cars R&D organisation. Driving experience 
concerns ride comfort, handling, driveability, performance, traction and noise comfort. 
The council consists of a chairman, work group representatives, reference group 
representatives, market intelligence, internal ‘customers’ and representation from the 
line organisation. There are four working groups related to the council; ride and 
handling, driveability and performance, noise comfort, and communication. 
 
Environment product attribute council is the main forum for all environment related 
issues at Volvo Cars’ R&D organisation. Environmental issues are mostly related to 
fuel consumption, recycling, emissions and clean compartment. The composition of 
the environmental product attribute council is similar to the driving experience 
council. 
 
The major task for the Complete Vehicle Engineering unit is to balance the market 
needs with the technology means. The technology means are the resources available at 
the other functional units in the R&D organisation. The balance between needs and 
means determines the output; the technology cycle plan (figure 4.9). This cycle plan is 
then a prerequisite for the overall product cycle plan. 
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Figure 4.9. Technology Strategy Process at Complete Vehicle Engineering. 

 
The vision of the Complete Vehicle Engineering unit is to lead Volvo Car 
Corporation’s technology development of premium cars to become number one in 
customer satisfaction, by developing Volvo Cars order booking and balancing needs 
and means in a technology cycle plan. 
 
The main forum for Complete Vehicle Engineering unit is called the Strategic 
Management Forum (SMF). This strategic forum is responsible for the company’s 
product development until gate -1 (see figure 4.12). SMF is responsible for processes 
and decisions that will end up in a well-balanced overarching strategy and business 
plan, by allocating resources that will lead to project that makes most strategic sense. 
The strategic dialogue at the SMF originates from the matching of market needs with 
technology means. The SMF is where the discussion about short- and long- term 
technological investments takes place since SMF is responsible for the Volvo Cars 
technology strategy and order book in the long- and short-term. 

 

4.4 Powertrain Engineering 

4.4.1 Organisation 
 

A powertrain includes systems that generate the power in the engine and transfer the 
power from the engine into the ground. That is, the powertrain organisation at Volvo 
Cars includes departments as Engine Engineering, Transmission Engineering, 
Complete Powertrain Engineering, but also different supportive departments like test 
laboratories, project management, quality management, strategy and finance, human 
resource and assistants. The organisational structure is shown in figure 4.10. 
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Figure 4.10. Powertrain Engineering organisation 

4.4.2 Operations management 
 

The Powertrain Engineering function at Volvo Car Corporation has a vision- and a 
mission statement, described in figure 4.11 below. 
 

Powertrain Engineering 
 

Vision statement 
 

“We have a global reputation to deliver powertrain with premium characteristics and “customer 
satisfaction no. 1”-quality to a reasonable cost.” 

 

Mission statement 
 

“To develop and install that powertrain program Volvo cars need with focus on Volvo Car 
Corporations core values; safety, environment, attractive design and satisfaction in both driving and 
owning.” 

Figure 4.11. Powertrain vision and mission statements 

 
The activities at the Powertrain Engineering unit are all related to a so-called 
powertrain program. The program is a schematic agenda over when, in time, different 
power trains must be developed. The powertrain program consists of the engine 
program and the transmission program. The development time of an engine is depends 
on if the development concerns a new engine or if it concerns a modification of an 
existing engine. The actual development time is longer than the time perspective of the 
technology cycle plan (TCP), so beyond TCP there must be a strategic engine program 
setting the direction for further development. To fulfil the objectives of Volvo Cars 
R&D organisation, and to reach the objectives in the powertrain program, the 
powertrain activities concerns Advanced Engineering and involvement in car projects 
with exciting technologies (controlled with different gates in the product development 
process, mentioned for instance G-3 in the figure below). The relating processes at the 
Powertrain Engineering unit are presented in figure 4.12.  
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Powertrain program 

Advanced  
Engineering G-3 G-2 G-1  

Powertrain 
vision 

Technology Cycle Plan 
 

Figure 4.12. The strategic agenda for Powertrain Engineering unit. 

 

When Advanced Engineering tasks are proposed from the Advanced Engineering 
Preparation Group, at the Engine Engineering- and Complete Powertrain Engineering- 
department, there must be an approval from the powertrain line organisation. This is 
managed through a local request forum. The purpose of this forum is to check the 
available resources at the unit with those resources that the tasks require. Before the 
request forum takes place, the Unit Technology Meeting (UTM) must give their 
approval to the total Advanced Engineering portfolio. The UTM lays the foundation 
for the unit’s strategic planning. Most of the activities are, however, not related to 
Advanced Engineering. Existing technology is being modified and adjusted into new 
car models as a part of the technology cycle plan.  

4.5 Engine Engineering  

4.5.1 Organisation 
 

The Engine Engineering department is a functional organisation divided into different 
sections; petrol engines, diesel engines, base engine, fuel system and EMS (engine 
management system) components, dressed engine, Advanced Engineering and new 
engine platform. The organisational structure is presented in figure 4.13. 
 

 
Figure 4.13. Engine Engineering organisation 
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4.5.2 Operations management 
 

The Engine Engineering department is divided into many different sections that cover 
most functions connected to an engine; petrol engines, diesel engines, fuel systems, 
etc. The Engine Engineering department is responsible for developing new engine 
types into car projects, and to stimulate Advanced Engineering tasks that can provide 
Volvo Cars with competitive engines in the future. 
 
Representatives from the Engine Engineering department constitute the Advanced 
Engineering Preparation Group Meeting (see section 5.1.3). The purpose of this 
meeting is to make preparations to the department technology meeting, where 
decisions about a range of different projects and technological solutions are made. The 
department technological meeting also decides about the content in the Advanced 
Engineering task portfolio. Managers from the sections within the department are 
represented at this meeting. 
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5.0 RESULTS AND ANALYSIS 
 

The results of this study are presented in different sub-section in this chapter, based on 
the analysis of the interviews. The Advanced Engineering selection process is 
something that has been investigated mostly through interviews, which implies that 
this process is the result of this thesis, while chapter 4 is the empirical base that these 
results originates from. Section 5.1 answers the first research question of how 
Advanced Engineering tasks are selected by exclusively examining the concept of 
Advanced Engineering at Volvo Cars. The second research question of how short- and 
long-term interests are incorporated into the selection process of Advanced 
Engineering task is dealt with in section 5.2. The third and last research question of 
how task selection should incorporate short- and long term aspects, and general 
conclusion of this study, is discussed in the two last chapters. 

5.1 Advanced Engineering 
 
Volvo Cars describes Advanced Engineering as the company’s ability to turn 
innovative ideas, from science to technical solutions, into viable, marketable products 
or manufacturing processes. The definition of Advanced Engineering at Volvo Cars is 
the development activities we pursue before industrialisation, with the purpose to 
search, evaluate and develop new functions and technologies for application in 
product development projects (Volvo Car Corporation, 1). 
 
Advanced Engineering is a phase in the product development process, described in 
figure 3.6. Most of the tasks in the Advanced Engineering phase concern the 
development of existing products. The complexity of the Complete Vehicle 
Engineering unit, described in section 4.3.2., is of importance for the Advanced 
Engineering tasks, since these tasks affect different levels in a complex architecture. 
An Advanced Engineering task that develops and improves one single component can 
easily be undertaken and adapted into some car project since the interface between the 
components might not be affected. But when an Advanced Engineering task affects 
interfaces between systems, constituting of different components, the adoption of 
Advanced Engineering tasks into car projects must be well balanced and planned. This 
is also valid when Advanced Engineering tasks affect complete architectures. 
Architecture consists of different systems that are well balanced to achieve a specific 
characteristic of a car. When planning and conducting the balancing act of adopting 
Advanced Engineering tasks into car projects, Volvo Cars structures its product 
development process with a planned change opportunity. A change opportunity is a 
scheduled moment when certain components and systems are simultaneously changed 
and updated. 
 
The R&D function at Volvo Cars operates with a product development process 
divided into three different phases; concept, pre-study and industrialisation. The 
product development process is almost similar to the process presented in figure 3.6, 
with a difference in the definition of what is included in the phases. The product 
development process at Volvo Cars, expressed in terms of concept, pre-study and 
industrialisation phase is presented in figure 5.1. 
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Figure 5.1. Product development phases at Volvo Cars (from Volvo Car Corporation, 2) 

 
Advanced Engineering is an activity that many companies centralise, or conduct, 
throughout a global organisation, since it is often associated to pure research and 
development activities that are long-termed and very costly. In the automobile 
business, the reason for having global Advanced Engineering activities is often related 
to the allocation of the actual results and costs between different manufacturers within 
the same company. The joint Advanced Engineering activities at Ford Motor 
Company are called “Big Bangs”. Ford Motor Company states the willingness to 
become the technology as an underlying motive for these Big Bang projects. To 
become the technology leader, a percentage of all the Advanced Engineering at Ford 
Motor Company, is dedicated to deliver a fewer number of major projects, that is Big 
Bangs. To share the results of Big Bang projects between the manufacturer brands, 
Ford can achieve a situation where they are first to the market with new technology in 
their premium brands and first to the market with affordable technologies in the 
volume brands. 
 
The global strategy of Ford Motor Company is to balance technology development 
between the different car manufacturer, and thus the consequential costs. Ford Motor 
Company has identified specific features connected to their car brands. Jaguar, for 
instance, is strongly connected to refined power, Volvo cars to safety and Lincoln to 
comfort and convenience. This identification is called High Impact Technology 
Strategy (HITS).  

5.1.1 Decision-making Process 
 

The selection process for Advanced Engineering tasks emanates from the decision 
process which is a consequence of the actual organisational structure. The decision-
making process of Advanced Engineering is initiated at a top management level, 
where decisions are made about new car models and investments in new strategic 
business. These issues are discussed at the product board meeting, which is a forum 
for the top management team, vice president of the design unit, vice president of the 
business and strategy unit and the director of the product planning unit. 
 



  
 
 RESULTS AND ANALYSIS – CHAPTER 5 

 

 42

Next level in the decision-making process is the product board review. It is a meeting 
used to review recommendations submitted to the product board and to make decisions 
on product strategy, cycle plans, project gates and specific product tasks within 
delegating authority. The product board review meeting is attended by top 
management within many different units; Complete Vehicle Engineering, Powertrain 
Engineering, vehicle development, purchasing, business and product strategy, design, 
finance, product planning, production, customer service, business and volume 
optimisation, quality and vice president for premium automotive group at Ford Motor 
Company. 
 
The two management meetings rarely discuss specific Advanced Engineering issues. 
They lay, however, the foundation for any further decisions about Advanced 
Engineering in the lower levels in the decision-making process. 
 
The main forum for a strategic discussion about investment in long-term technology at 
Volvo Cars is called the Strategic Management Forum (SMF). This strategic arena is 
responsible for the company’s product development until gate -1 (see figure 4.12). 
SMF is responsible for processes and decisions that will end up in a well-balanced 
overarching strategy and business plan, by allocating resources that will lead to 
projects that makes most strategic sense. The strategic dialogue at the SMF originates 
from the matching of market needs with technological means.  
 
The Product Attribute Councils (PAC) are the most active forum for discussing and 
deciding about the Advanced Engineering investments. The councils are responsible 
for delivering business analysis on features and technologies and drive prioritisation of 
those functions that will add most value to the company’s business, that is, a balance 
between technology, time, cost, resources and quality in the Technology Cycle Plan 
(TCP). The councils also manage prioritisation of Advanced Engineering tasks 
supporting the TCP and initiates development of new attributes, technologies and 
methods. The product board, product board review, strategic management forum and 
product attribute councils, constitute a four layer structure (figure 5.2) that manages 
technology on a company-wide basis, so that Volvo Cars will have a common 
overarching technology strategy and business development that is oriented towards 
supporting Volvo Cars business needs and brands. 
 

 
Figure 5.2. Four layer management structure 
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The four layer management structure in figure 5.2 shows the basic elements of the 
decision-making process at Volvo Cars. The intersecting box representing the 
organisational unit refers, in this particular case, to some general unit within the R&D 
organisation. It is, however, important to emphasize that the decision process 
concerning Advanced Engineering, is a process where market needs and technology 
means are met and forced together in the best possible solution. The intersecting box 
could therefore represent a unit in the market organisation, as well as a research and 
development unit. The four-layer management structure could be extended in a more 
complete figure over the decision-making process, where the relationship between 
important parts of the organisation is presented. This extended decision-making 
process is shown in figure 5.3.  

 
Figure 5.3 – Decision-making process (abbreviations are explained in appendix 2) 

 

5.1.2 Creation of Advanced Engineering tasks 
 

On an overall company perspective, the creation of Advanced Engineering tasks must 
be in line with Volvo Cars’ business plan. The process of generating ideas to 
Advanced Engineering tasks is a diversified process mostly originating from the actual 
needs of the customer through a subtle product-attribute monitoring process taking 
place throughout the entire organisation. The process can also be generated from a 
competitor analysis, where a specific feature must be equal to the market leader to 
gain customer attraction. Another possible trigger of the generating process can be an 
important technical solution to a problem that, if solved, could improve the product 
development in a specific area. 
 
The internal generators of Advanced Engineering tasks are, however, not the only 
sources of tasks creation. In the premium automobile group at Ford Motor Company 
there must occur joint Advanced Engineering activities, called Big Bang projects. A 
certain percentage of the overall Advanced Engineering budget must be related to Big 
Bang projects. This is an important controlling function for Ford Motor Company to 
secure cost effective Advanced Engineering at all their premium cars. 
 
The generating process of Advanced Engineering task proposals at Volvo Cars takes 
place in different departments throughout the R&D organisation. Identified needs in 
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the driving experience and environment product attribute council generate proposals of 
Advanced Engineering tasks that originate from the engine development department, 
and are discussed at a preparation meeting called Advanced Engineering Preparation 
Group, AEPG. These proposals are co-ordinated by an Advanced Engineering Co-
ordination group (AEC) that establishes support for these proposals among the line 
organisation. The co-ordination group classifies the needs and balances them with 
appropriate funding in the three different types of Advanced Engineering tasks; TCP, 
Research and Core. Before these proposals are presented to the PAC, they are formally 
approved at the line organisations different technology meetings. In most cases there 
are one or two proposals of an Advanced Engineering task that meets the need of the 
PAC. When a PAC has formally approved an Advanced Engineering task, the task 
must be approved by the unit, for instance the Powertrain Engineering unit, before it 
can be initiated. This approval occurs in a forum called Local Request Forum (LRF), 
and the reason for this second approval is that the resources that the Advanced 
Engineering task requires must be fitted into the total budget for the unit. The 
particular resources are in terms of engineering hours and utilisation of laboratories 
and test objects.  
 
The factors influencing the process of proposing Advanced Engineering tasks can be 
simplified as in figure 5.4. This figure explains roughly how the Advanced 
Engineering task portfolio at the Engine Engineering department is composed.  
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Figure 5.4. Creation of Advanced Engineering tasks 

The strategy of the R&D organisation is to support Volvo Cars ambition to strive 
towards the vision and mission statement of the overall business. This ambition affects 
the composition of the Advanced Engineering portfolios at the departmental level. The 
portfolio consists of three types of tasks, originating from different parts of the 
organisation. Research tasks are mostly created at unit level. At the Powertrain unit, 
research task are generated in line with a decided powertrain program. Within the 
Powertrain unit, the tasks could derive from other internal development results, 
existing tasks, general ideas from single engineers, competitor analysis and patent 
monitoring. Core tasks are often generated to fulfil special needs of existing product 
projects. Tasks related to the technology cycle plan (TCP) originate from the attribute 
needs of the product attribute councils, explained in section 4.2.2. The ultimate 
triggers of those needs are regulations, competitor analysis, general market 
intelligence and strategic product decision from Premiere Automotive Group (Ford 
Motor Company). 
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5.1.3 Selection process  
 

The owner of the Advanced Engineering budget within Volvo Cars is the Complete 
Vehicle Engineering unit and the responsibility within this unit, to allocate the 
resources on different Advanced Engineering activities, is the task of the product 
strategy and technology section (figure 4.7). 
 
The Advanced Engineering budget is divided into three major categories; TCP related 
Advanced Engineering, Research related Advanced Engineering and Core related 
Advanced Engineering. The definitions of these categories are presented in table 5.5. 

Table 5.5 Definition of Advanced Engineering categories 

Definition of Advanced Engineering categories 
TCP Research Core 

Highly desired 
technologies targeted for 
implementation within five 
to seven years. It also may 
include some technologies 
for which potential needs 
have been identified and 
major benefits are 
expected to result, but 
where identification and 
buy-in of the customer is 
premature or not feasible. 
The Big Bang is located in 
this part of the Volvo Cars 
Advanced Engineering 
portfolio. 

Characterised by pursuit of 
understanding concepts and 
technologies which may have 
potential benefits to Volvo 
Cars, but may have no 
specific application at this 
stage where a vehicle program 
or manufacturing customer 
may not exist. This will 
consist of a mix of near term 
technically difficult projects 
and long-term projects with 
high opportunities. 

Core activities concerning 
global technology strategy 
and migration planning. Tasks 
concerning quality, reliability, 
durability, ingenuity, 
accessibility, regulatory and 
benchmarking (competitive 
analysis).  

 
The budget related to TCP activities is decided at the Strategic Management Forum 
(SMF), where the distribution to specific Product Attribute Councils (PAC) is 
determined. That is, each PAC is responsible for allocating their part of the overall 
TCP budget to Advanced Engineering tasks that are optimised in terms of cost-
effectiveness and fulfilling of identified needs. The councils are the budget owner of 
TCP related Advanced Engineering tasks. The owner of the research budget is the 
Complete Vehicle Engineering unit, but it is allocated to the units within the R&D 
organisation. This means that the Powertrain Engineering unit, for instance, obtains a 
specific budget to allocate on different research related Advanced Engineering tasks 
which make the most sense concerning strategic powertrain activities. The Complete 
Vehicle Engineering unit is also the owner of the core budget, which is distributed to 
specific projects. The distribution of the Advanced Engineering budget among TCP-, 
Research-, and Core- related tasks are presented in figure 5.6. This figure illustrates 
the composition of the Advanced Engineering task portfolio. 
 



  
 
 RESULTS AND ANALYSIS – CHAPTER 5 

 

 46

Complete Vehicle 
Engineering 

TCP Research Core 

PAC R&D Units Complete 
Vehicle 

Engineering 

AE co-ordination 

AE task portfolio 
 

Figure 5.6. Distribution of AE budget among TCP, Research and Core. 
 

The distribution between TCP, Research, and Core has quite recently been 
implemented. There is therefore no historical distribution data available on this 
process. The allocation of the Advanced Engineering budget among TCP, Research, 
and Core is although viewed as a traditional event by some decision-makers. The 
actual distribution of the budget between the categories does not vary much from year 
to year. The distribution is normally 60 % to TCP and 20 % each to Research and 
Core, out of the total Advanced Engineering budget. The analysis of the interviews 
shows that there is not much attention to the distribution, among those that are 
balancing the Advanced Engineering task portfolio. There are too many external 
factors that influence this process, so it cannot be handled by a single decision-maker 
at Volvo Cars. One external factor that has an impact on the distribution process is that 
the distribution of the budget is compared with an average of other companies within 
Premium Automotive Group. Out of the total Advanced Engineering budget, there 
must be a fixed percentage related to “Big Bang”-activities (see chapter 4.2) which is a 
contribution from the specific manufacturer in Ford Motor Company to a common 
pool that finances Big Bang related activities. The allocation of resources to Research 
activities is a result of an overarching consensus on principles within Ford Motor 
Company. The target for the Research distribution is to maintain competencies 
whether changes are strategically driven or not. Ford Motor Company identified a 
need for closer pan-European co-ordination of Research projects. Determination of 
resources to core related activities occurs as a percentage out of the total product 
development budget at Volvo Cars. 
 
As described in section 4.2.2, the purpose of a product attribute council is to be the 
main forum for all issues related to the specific council. The structure of the councils 
is created in a manner that facilitates a wide and deep discussion, since they are 
organised in a cross-functional forum, where many competencies are met. The focused 
objective for a product attribute forum is to prioritise an Advanced Engineering tasks 
list. The criteria when selecting a task can vary between the different councils, which 
imply that there are no common formalised selection methods in use. When the 
councils are balancing an Advanced Engineering task list, much information must be 
analysed regarding needs from the market and the customers, how to fill the potential 
gap between needs and means, and analysing available technical solutions of the 
potential problem. A prerequisite for this process is the product attribute profile, which 
is a graphical profile over the actual product attribute situation expressed in terms of a 
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ranking scale in relation to competitors. The desired product attribute situation is also 
expressed on the same scale, which makes a gap visible between the desired attribute 
profile and the existing attribute profile. The product attribute councils have the same 
objectives. They work, however, in different ways. This study, as mentioned in section 
4.3.2, concentrates only on two different councils; the environment council and the 
driving experience council. The result indicates that they use cost effectiveness as a 
common criterion when selection Advanced Engineering tasks. How they judge and 
analyse the criteria varies, however. When there are task proposals that have the same 
effect on emissions, for instance, they can be ranked with a ranking method. Mostly, 
however, the task proposal cannot easily be compared and ranked. 
  

The selection process takes place once a year and is connected to the budget process. 
At this occasion new Advanced Engineering tasks are approved and tasks in progress 
are checked against budget. The selection process of Advanced Engineering tasks, 
which is related to the TCP, is also called the priority process. This process is 
described as a process for prioritised areas of technology investment based on the 
prospects for strategic fit and success. The priority process is often referred to as the 
balancing of the Advanced Engineering portfolio. The objectives of the balancing act 
are to balance the proposals of the company’s engineering units and select the most 
promising proposals (Volvo Car Corporation, 1.) The priority process is presented in 
figure 5.7. 
 

 
Figure 5.7. Priority process for Advanced Engineering 

 

After the initialisation of an Advanced Engineering task, the progress is controlled by 
a gate review process. This process is undertaken by the Advanced Engineering co-
ordination group, and is reported to the AEPG meetings. The initial gate, AE1, 
concerns the objectives, deliverables of the task, definition of the target project and a 
time scale showing when certain activities are planned to be completed. The second 
and last gate, AE10 concerns the fulfilment of the objectives in gate AE1. The process 
of controlling Advanced Engineering tasks is a continuing process that goes on 
throughout the business year. 
 
The identified decision-making process (presented in figure 5.3.), consists of several 
parts of the organisation that are involved in the process. Some of these parts are not 
involved in the specific selection process. The product board and product board 
review, as mentioned in section 4.2.1, are not handling Advanced Engineering issues. 
Advanced Engineering issues have been delegated to the Strategic Management 
Forum (SMF).  
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In the decision-making process for the Advanced Engineering portfolio of year 2003, 
there where indications on “short-cuts”, that is, several parts of the process were partly 
ignored and it was sometimes a one-way process. The product attribute councils were 
at the end of the process almost ignored and the selection was delegated to the 
Advanced Engineering co-ordination group, since there was no time to apply the 
process. The resources for the Advanced Engineering task portfolio were reduced by 
45 percent for the year 2003. This means that out of 48 Advanced Engineering tasks 
that were approved at the local request forum, 15 will be cancelled and the remaining 
33 will be reduced. Demands on cost reduction on the Powertrain Engineering unit are 
overruling a process where short- and long-termed interests are balanced. Short-term 
interests are therefore overruling long-term interests at Volvo Cars. 
 
The process for selecting Advanced Engineering tasks related to the TCP is, as 
mentioned above, quite new with less than two years of practice. There are different 
opinions about the process of TCP related tasks. Every chosen Advanced Engineering 
task, to fulfil the identified needs of the product attribute councils (PAC), is discussed 
very carefully. The process for selecting TCP related Advanced Engineering tasks is 
shown in figure 5.8. 
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Figure 5.8. Selection of TCP related Advanced Engineering tasks 

 
The preparation group meeting for Advanced Engineering within the powertrain unit, 
AEPG, is a key function for generating Advanced Engineering task proposals that are 
supported by the line organisation. Because of practical reasons, the AEPG meeting 
does not include the transmission department, since it is not concerned with the 
objectives of the AEPG. AEPG is the function that integrates the needs from the PAC 
with the opportunities and demands from the line organisation. AEPG controls the 
Advanced Engineering tasks in progress throughout a gate review system. 
 
The process for selecting research related Advanced Engineering task is different from 
the TCP related process, since the Advanced Engineering budget is distributed directly 
to each R&D unit (figure 5.9). Each unit is responsible for selecting which research 
tasks that will take place. At the Powertrain Engineering unit, the responsibility of 
selecting research tasks lies at the strategy and finance department. They gather 
information about strategic issues within the powertrain area and approve those 
research task proposals that are realistic and supportive to the vision of the powertrain 
engineering organisation. The generation of research related Advanced Engineering 
tasks is similar to the generation of TCP related Advanced Engineering task proposals. 
There is also a similar process for establishing support for these proposals among the 
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line organisation, as for TCP related Advanced Engineering tasks. This establishing of 
support process is performed by the Advanced Engineering co-ordination group, AEC, 
at the Engine Engineering unit.  
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Figure 5.9. Selection of Research related Advanced Engineering tasks 

5.2 Incorporation of short- and long- term interests 
 

A short-term perspective at Volvo cars is connected to a time-scale of three to five 
years, while the long-term perspective concerns a range of five to ten years. This 
indicates that short-term perspectives are related to the TCP system, while the long-
term perspective is the responsibility of each unit. Since the distribution process of 
TCP and Research can be explained through separate processes, the incorporation of 
short- and long-term interests in the project selection process is something that can be 
derived from the distribution of Advanced Engineering budget between TCP, 
Research, and Core. This distribution is carried out by the Product Strategy and 
Technology section at Complete Vehicle Engineering unit. It implies further that the 
distribution of Advanced Engineering resources is the most critical activity in the 
balance between long- and short interests. 
 
The described distribution of Advanced Engineering budget between TCP, Research, 
and Core and the distribution of the budget within these categories are illustrated in 
figure 5.6. This figure implies that there are three different processes that can be 
analysed in the search for a process that incorporates long- and short- term interests. 
The distribution of Advanced Engineering budget between TCP, Research, and Core is 
a critical operation where the problem with incorporation of long- and short- term 
interests are particular obvious. The TCP process that includes the product attribute 
councils, does not cover the long-term perspective, since those tasks which are 
undertaken in this selection process have a clearly identified customer and have a time 
perspective of three to five years.  
 
There are, however, different opinions among the interviewed persons about the role 
of the TCP.  Some decision-makers in the selection process of Advanced Engineering 
task, view the TCP process, as the ultimately trigger of long-term technological 
development at Volvo cars, while other decision-makers almost despise the benefits of 
the TCP-system. This difference in opinion could be connected to their organisational 
belonging. When examine the TCP process, it becomes evident that the TCP is short-
termed, since the adapting project (internal customer) to a technology must be 
identified. This point of view is based on a market-driven perspective of research and 
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underlines the problem of incorporation of short- and long- termed interests.  The 
difference in opinion between the units (Powertrain Engineering and Complete 
Vehicle Engineering) is noticed, but there is also a difference between some decision-
makers within the Powertrain Engineering unit. The difference in opinion can be 
derived to the paradoxical aspect of operational managers with a business focus and 
managers with a technology focus that is explained in section 1.2. The technology 
culture within the Powertrain Engine Engineering department is probably stronger 
then elsewhere, due to the employees’ educational background (technology 
specialists). There also seems to be little acceptance for Fords intentions with Volvo 
Cars powertrain activity, maybe since the technology managers within the Powertrain 
Engineering unit are feeling limited in their role at Volvo Cars. The lack of trust in the 
TCP-process from decision-makers in the R&D unit, could also be a consequence of 
that there is a problem with a mismatch in what the TCP is supposed to deliver 
(outcome of Advanced Engineering tasks) into projects, and what the TCP is able to 
deliver. 
 
There is a different view on what technological development that must be undertaken 
within the Powertrain Engineering unit, to be successful with powertrain related 
attributes, on the middle-management level, than on the top-management level. The 
development out of a technological perspective is structured with technology road 
maps that are graphical diagrams over when in time different technologies will be 
introduced and established. These road maps do not have as much influence on the 
development as one would think out of a technological point of view. Instead it is the 
balance of external and internal factors that decides the chosen path of development. 
For instance, a strategic decision taken at Ford Motor Company about some specific 
technology could overrule factors important for Volvo Cars. Business climate changes 
conditions rather often, which means that Volvo Cars has to adjust their technology 
strategy to the demands and needs of Ford Motor Company. This demand should be 
adjusted by customer needs, however, the focus is not on Volvo customer in this case, 
but rather on decisions taken at Ford Motor Company. 
 
The chosen path of development seems to be unplanned and irregular, which creates 
frustration due to lack of influencing power. This indicates that there are indistinctions 
in the organisation regarding who are responsible of developing and supporting 
strategies and who, by strategic planning, are responsible for transforming these 
strategies into plans. In perspective of the fact that there is no common view on what 
triggers technology development at a long-termed perspective, there is no 
representation of long-termed interests at a top management level. Top management 
levels rely in the process of TCP as the trigger of long-termed development, while 
middle management struggles with the operational problems that exclusively are short-
termed. 
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6. CONCLUSIONS  
 
The following two chapters will make conclusions about the issues enlightened in the 
previous chapters, and further discuss the paradox of how short- and long-term 
aspects should be incorporated in the project selection of Advanced Engineering. 
 
In the theory about management of technology and R&D project selection 
(Dumbleton, 1986; Cooper, 1978), the concept of research refer to investigation or 
experimentation, aimed at the discovery and interpretation of facts, revision of 
accepted theories or laws in the light of new facts, or practical application of such new 
or revised theories or laws (Webster, 4). This definition of research is not valid to the 
research activities at the Engine Engineering department at Volvo Cars, since the 
research activities are mostly about development of existing technology and not about 
basic research process of new and innovative technology. Because of this reason, the 
different selection models, described in section 3.4, are not used in any wider range at 
Volvo Car Corporation.  
 
The identified selection process of Advanced Engineering tasks, which includes the 
distribution, is, as mentioned in section 5.1.3, spread over different organisational 
levels; group, department and unit.  Paterson (1966) implies that this will make the 
power of the individual poor and the process less efficient than if it was easy to 
overlook. 
 
When adjusting a selected portfolio of R&D tasks, it is of great importance that this 
takes place in the same process as the one that selected and balanced them (Cooper, 
1993). Cooper (1993) also underline the importance of redoing the ranked list of tasks, 
since the basic characteristic of the ranking procedure is that the ranking of one task is 
in relation to other tasks (see section 3.4.1). This verifies the assertion that a well-
balanced project portfolio must not be decreased with some percentage on command 
from a higher management level, where the focus is forced to be short- termed. As 
mentioned in section 5.1.3, the decision-making process is not used when the 
Advanced Engineering portfolio is reduced, due to lack of time. This escapade from 
the decided process makes the Advanced Engineering task not the most advantageous 
and not the most cost effective, which is unfortunate when resources are scarce. In this 
case the short-term perspective is obvious. 
 
The importance of the Complete Vehicle Engineering unit to balance a technology 
cycle plan (TCP) becomes rather meaningless, if the process of Advanced Engineering 
is not established within the R&D division. Resources that is predestined to 
investments in future technology (Advanced Engineering) cannot be used since all 
resources at the specific units concerns actual activities related to products of 
maximum four years into the future. The technology cycle plan in the Advanced 
Engineering process is not fully supported by decision-makers within the Powertrain 
Engineering unit. The opinion is that the TCP cannot deliver what it is supposed to 
deliver, so when the car project starts, the Powertrain Engineering unit must allocate 
resources in a later phase than planned. The TCP is supposed to deliver developed 
technology that is ready for implementation in car projects at some planned moment. 
The critics of the TCP also points out the that the TCP process makes the Advanced 
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Engineering portfolio very wide in technology content, when it in fact must be deep 
and sharp. The portfolio should consist of some few tasks within a prioritised area, 
instead of many tasks within many different areas. 
 
At the Powertrain Engineering unit at Volvo Cars, the strategy and finance functions 
are the responsibility of one single decision-maker. The prerequisites at the Powertrain 
Engineering unit to have a wide and deep strategic dialogue to incorporate short- and 
long-term interests is therefore rather limited. This is due to that there is no equal 
relationship in strength between the finance function and the strategic function. 
Szakonyi (1990) emphasises the relationship between R&D managers and operation 
managers as a partnership characterised by the willingness for both sides to give-and-
take. The amount that each side gives and takes depends on the actual situation, and 
always involves negotiation. As in most negotiation, both sides have to be prepared to 
give a little until more trust is developed. The initiative to a healthy relationship 
between R&D managers and operation managers must often be taken by the R&D 
managers since they need the partnership more than the operating managers do. For 
the partnership to work there must be an understanding about the conflict of control, 
which means that the R&D managers and operation managers have to give up some 
control of what time-perspective to focus on, for the greater good of a company 
(Szakonyi, 1990). Powertrain management is, however, not able to deal with long-
term issues, since they have their focus on daily operations. The powertrain 
deliverables are not measured on a long-term perspective, so the lack of a split vision 
to see the causality of long-term success, could be a natural consequence of 
prioritising operational focus. 
 
To study and to examine how the Advanced Engineering budget is allocated among 
certain tasks, gives a good understanding of how Volvo Cars deals with the act of 
balancing between long- and short-term interest, since Advance Engineering tasks 
must be undertaken in the very fist phase of the product development process, and 
therefore represents the long-termed incentives. Any reduction in Advanced 
Engineering tasks investment is at the expense of future technology advancement that 
account for the most efficient competitive means, in a rough and competitive business 
environment. The allocation of resources to Advanced Engineering tasks reveals 
Volvo cars intentions with long-term investments. The allocation, as mentioned in 
section 5.1, is based on previous figures, which implies that technology development 
is held back, since it is based on past figures for further investments. The short-term 
perspective is in favour with this approach. 
 
Dumbleton (1986, p.211) expresses the paradox of incorporate long- and short-term 
investments as “It may be noted that the R&D budget is often tied into the success of 
the company; a company with decreasing sales or a company that is burdened by dept, 
and often the two go together, is unwilling to generate the cash needed to invest in 
R&D. This is often a mistake since the generation of new products is often the only 
way to reverse the situation. Short-term thinking would convince management to 
concentrate on reduction in expenses. This cost cutting can lead to the elimination of 
R&D, which is essentially a long-term mechanism for growth. Even if R&D is not 
eliminated entirely, cut-backs may be so severe that the mechanism for growth is 
emasculated and decline of the company becomes a self-fulfilling prophecy”.  
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To balance short- and long-term interests is almost a problem without a solution. The 
motives for short-term action are often related to short-term success and profits, either 
because the stakeholders demand these results, or because the operational situation is 
urgent and cannot be solved through investments in the future. The problem with the 
incorporation of different time perspectives is basically an organisational problem, 
especially in large organisations with many management levels. The prerequisite for 
the act of incorporation lies in the strategic dialog on every management level. Out of 
this perspective one would prefer a matrix organisation where short- and long-term 
interests are represented by managers with equal organisational strength. The strategic 
dialogue within a specific unit must be well balanced between different time 
perspectives. The long-term perspective could either be represented by a strategy 
department that intersects the other departments, in the same manner as a project 
management department or a quality department. The other possible organisational 
solution is to integrate the strategic function into the different departments, which 
means that the strategic dialogue of the unit take place at a well balanced, equally 
strong, top management level. 
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7. END COMMENTS 
 

“Long-range plans must replace short-term profit or our decline will be steeper still” 
(Naisbitt, 1982, p.82) 
 
The problem to keep the balance between short-term and long-term focus, in a 
business environment has been discussed for a long time. In one of the bestseller of the 
80s, “Megatrends”, by John Naisbitt (1982), much of what we are seeing today was 
predicted. For instance the transformation from an industrialised society to an 
information society. Naisbitt (1982) also forecasted that the short-term perspective of 
many companies would change into a long-term perspective. This was probably a 
reaction to the world-economy weakening trend at that time, when most companies 
were concerned about the quarterly results and everybody worked to get immediate 
results, not only ignoring the long-range future, but often at the expense of the future. 
Naisbitt expressed a natural reaction to an actual business trend. He saw what could 
happened if the short-term interest were taking over the long-term interests. 
Unfortunately, no top-manager of today seems to remember, or even read, what 
Naisbitt predicted. In the balancing between short- and long-termed interests, the 
short-term interests are still in favour.  
 
One result of the short-termed perspective is the hysteria surrounding the quarterly 
interim reports that companies presents to the shareholders. In times of a rough 
business climate, and when business must concentrate on survival, short-term actions 
are, and must, be defendable. But there must, however, exist a long-range persevering 
strategic plan based on a strategic vision that is pointing out the way of future business 
even in times of a deep business recession. Naisbitt (1982, p.81) quotes what 
economist Lester Thurow said: “What short-term CEO will take a long-run view when 
it lowers his own income? Only a saint, and there aren’t many saints.” - This is 
probably the heart of the matter; there are no incentives for managers to take the long-
term view, when the deliverables of almost every company are measured in short-term 
figures and compensation plans for managers are based on the quarterly business 
result. 
 
Ford Motor Company has an honest will to be the technology leader in the world 
automobile industry. This leadership will be obtained throughout a global product mix 
that has strong brand names like Volvo Cars and Jaguar. This is probably the way to 
be competitive in a rough business environment. Although, the pace of the change 
implementation, and the unhealthy and intolerant expectations on economies of scale 
through a high level of commonality between the car brands, is creating a rivalry that 
in the long run will probably have cannibalistic consequences.  To be competitive and 
profitable Ford Motor Company’s strategy is to reduce cost through economies of 
scale and focus the technology development at those car brands that are expected to be 
strong in their particular attribute area, e.g. Volvo’s connection to safety and Jaguar’s 
connection to refined powers. This strategic approach to future business is very 
creative and honourable in times of a decline in sales volumes all over in the world 
automobile industry, since it brings a lot of structural transformation costs and requires 
investments.  
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The cost reductions include all aspects of business, which causes great annoyance 
among many Volvo cars employees at many different organisational levels. This 
annoyance is probably originated in the fact that Volvo cars is a profitable business 
and is held very strict, while other brands within Ford Motor Company is treated 
differently. Volvo Car Corporation is today a profitable company in the meaning that 
they generate profit on each sold car. The total profit for 2002 will probably be 
roughly 5 billion SEK. Most of the other brands in Ford Motor Company are, 
however, not profitable. The main tendency in the world automobile business today is, 
through mergers and acquisitions, to find commonality between different car models, 
so called platforms. This is one way to lower the cost; create the necessary conditions 
for profitability, even if the total number of sold cars is decreasing. So, Ford Motor 
Company tries to find commonality between Volvo Cars, Jaguar, Aston Martin, 
Mazda, Ford, Land Rover, Lincoln and Mercury. There is a strong desire from Ford 
Motor Company to co-ordinate all research activity through a common Research lab, 
i.e. technology development in a cycle rang of three to five years takes place at the 
specific Car manufacturer, as Volvo Cars, while long-termed research is centralised 
within Ford Research Lab.  
 
The main problem for Volvo Cars is how to be competitive in 2012, if no one is 
willing to plan the business actions further than five years ahead. This problem is 
connected to Ford Motor Company’s intention with their global product mix of car 
brands. What makes a Volvo car a Volvo car and not a Ford car with another emblem 
on, and to what expense? 
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APPENDIX 1 
 

Interview questionnaire 
 
 
1. What person or groups are involved in the project selection decision process for 

Advanced Engineering? 
 

2.  Explain your role in the project selection decision process? 
 

3. What is your perception of your own decision-making process? 
 
4. What kind of information is needed in this process? 
 
5. From whom do you obtain this information? 
 
6. What deliverables comes from your part of the process? 
 
7. Give an example on a recently performed Advanced Engineering project selection. 

 
8. What criteria do you use in the project selection decision process? 

 
9. Can these criteria be used to categorise Advanced Engineering tasks into different 

types? (for instance high/low risk) 
 

10. Who generate ideas to an Advanced Engineering task? Where are these 
suggestions discussed? 
 

11. Explain how funding and allocation of resources to Advanced Engineering tasks 
takes place. 
 

12. Are there any tools or formalised methods in use when selecting Advanced 
Engineering tasks? 
 

13. Is there a fully documented process for the organisation’s decision-making 
process?  
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APPENDIX 2 
 

Abbreviations 
 
AE  Advanced Engineering 
 
AE1-10  Advanced Engineering gate #1-10 
 
AEC  Advanced Engineering co-ordination 
 
AEPG  Advanced Engineering preparation group 
 
Big Bang Joint Advanced Engineering activity at Ford Motor Company 
 
CR  Concept readiness 
 
DMM  Division Management Meeting 
 
DTM  Department technology meeting 
 
EMS   Engine Management Systems 
 
FMC  Ford Motor Company 
 
FRL  Ford Research Lab 
 
HITS  High impact technology structure  
 
IR  Industrialisation readiness 
 
LRF  Local request forum 
 
NGPDM  New generation product development management  
 
PAC  Product attribute council 
 
PAG  Premiere automotive group 
 
PD  Product development 
 
P/T  Powertrain 
 
R&D  Research and development 
 
SMF  Strategic management forum 
 
TCP  Technology cycle plan 
 
UTM  Unit technology meeting 
 
VCC  Volvo Car Corporation 

 


