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Abstract 
 
The aim of this thesis is to investigate the possibility of managing research and development 
as a strategic competitive instrument to support the corporate strategy. Furthermore, the thesis 
will also attempt to describe theories dealing with underlying basic technology strategies, 
technology and strategic planning, new product development strategy, R&D portfolio and risk 
management, and technology roadmapping to help integrate, monitor and shape R&D strategy 
in support of corporate strategy. 
 
The investigation into theories on how to shape, integrate and monitor R&D strategy to 
support corporate strategy was synthesized in a literature review. The subject area, R&D 
strategy, is heavily researched and the amount of available information is extensive. However, 
the researchers within the field of R&D strategy do not agree with each other on how to best 
manage R&D strategically. 
 
This thesis was conducted through a literature review. The result showed that theories on 
R&D strategy and its link to corporate strategy were overall not sufficiently integrated. Basic 
technology strategies create limits on which R&D strategies are possible for corporations to 
undertake. For example, product development was viewed as an isolated part of technology 
management although some authors argue that product development projects create the 
foundation of future core competences; competences that in a later stage are vital when 
building future competitive advantages. One other observation, made by the author, was the 
necessity to use technology roadmapping to join market insight and technological 
understanding to help align R&D strategy and corporate strategy. 
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1 INTRODUCTION 
 
Since the advent of the industrial revolution, the world has seen a remarkable growth in the 
size and complexity of organizations. Corporations have evolved from once being small and 
family-owned into the autonomous billion-dollar empires of today. An integral part of this 
revolutionary change has been a tremendous increase in the segmentation of management 
responsibilities in these billion-dollar corporations. One problem occurring in many 
corporations due to increased specialization is the tendency to loose sight of what is best for 
the overall corporation. A related problem, to loosing sight of what is best for the overall 
company, is that as complexity and specialization in a corporation increase, it becomes more 
and more difficult to allocate available resources to various activities in a way that is most 
effective for the corporation as a whole (Hillier and Lieberman, 2001). A concept of guiding 
the corporation through strategy formulation, and execution of selected strategies, is often 
used to facilitate this alignment between various activities and allocation of resources 
efficiently and effectively. Bruce Henderson, the founder of Boston Consulting Group, once 
described the concept of strategy, the corporate survival and the implication of fierce 
competition as: “All competitors who persist over time must maintain a unique advantage by 
differentiation over all others. Managing that differentiation is the essence of long-term 
business strategy.” (Stern and Stalk, 1998, p. 1) 
 
Alignment between different functions and between different activities is needed for 
corporations to stay competitive in the future. Various authors suggest that the competitive 
environment in many industries has changed in recent years, as product life cycles have been 
shortened as the level of product variety has increased (Stalk and Hout, 1990; Wheelwright 
and Clark, 1992; Sanchez, 1995).  
 
Innovation and research and development (R&D) can be one way for a corporation to gain 
competitive advantages and to help outdistance their competitors. According to Tidd (2003), 
innovative corporations are able to use innovation to differentiate their products and services 
to outperform their competitors, whether measured in terms of market share, profitability, 
growth or market capitalization. Innovation has become a major driver of success in an 
increasing number of activities and sectors. To enable consistent innovation activities, 
directed towards desired future competitive position of the corporation, an R&D strategy 
should be undertaken to help focus on the most relevant innovation activities. R&D 
operations are inherently difficult and risky. Most new technologies fail to be translated into 
products and services, and most new products and services does not become commercial 
successes. However, innovation can strengthen competitiveness of a corporation, but requires 
different sets of management knowledge and skills from those suitable for everyday business 
administration (Tidd, 2003).  
 
According to Spencer and Traint (1989), innovation is increasingly seen as a powerful way of 
securing competitive advantage, through small incremental improvement that improves 
efficiency in day-to-day operations to radical or fundamental breakthroughs that creates 
completely new market opportunities. In order for corporations to come up with innovations 
and to conduct process, service and product improvements, it is necessary to manage 
technological aspects and research and development activities strategically. Spencer and 
Traint conclude that technological change affects virtually every part of a corporation’s value 
chain. Even “low tech” businesses must employ “high tech” tools to create competitive 
advantages for their corporation. 
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Corporations engage in R&D to ensure that their products, services, and production methods 
do not become obsolete (Stoner and Freeman, 1989). Furthermore, R&D management 
encompasses, according to Festel (2003), strategic management (e.g. allocating resources), 
operational management (e.g. execution of projects) and people management (e.g. leadership, 
organization, motivation and teamwork). An R&D strategy is formulated, by the management, 
to fulfill the strategic mission of R&D, to attain outcomes consistent with the corporation’s 
mission and goals (Wright et al., 1996). The R&D strategy should strive to support future 
product and market strategy of the corporation. However, the classic, linear cycle of product 
development that passes through the corporations functions, in a predetermined order, from; 
research to development to design to manufacturing to marketing to sales and to service no is 
longer adequate. It makes it harder for corporate management and R&D management to 
manage product development. This implies a changed role for the R&D function and demand 
new models of innovation (Spencer and Triant, 1989).  
 
Management of research and development should be seen as a strategic competitive weapon, 
joining a future R&D output with the desired future business strategy. Festel (2003) point out 
that a number of mistakes are usually made in the assessment of technologies. Corporations 
tend to aim for the best possible technology rather than a technology that suits them best. 
Moreover, they are confident that new technologies will be accepted by the market. But this is 
often a wrong conclusion and it can be very dangerous for the corporations (Festel, 2003). 
Different tools and techniques, combined in new innovative ways, are needed to help R&D 
strategy be shaped, be integrated, and be monitored to more effectively and efficiently ensure 
support to corporate strategy. 
 
Corporate headquarters determine, through their corporate strategy formulation, which basic 
technology strategy that the corporation should adapt. This decision affects the amount of 
resources spent on R&D activities and influence boundaries in which possible directions the 
R&D strategy can head. When the boundaries have been determined, the actual planning of 
the technology strategy can take place. The R&D strategy needs to be perfectly aligned with 
the overall business strategy of the corporation to fully maximize the long-term gain of R&D 
investments. To help this alignment an R&D project portfolio, containing current R&D 
projects as well as R&D projects planned to be carried out in the future,  can be constructed. 
An R&D portfolio tells which products that, probably, will be available for market 
introduction and a hint, or in some cases a more specific date, is given on when. The R&D 
projects should, continuously, be evaluated individually but most important, continuously, 
relative to the other R&D projects in the portfolio, to create an optimal overall mix of future 
products, with respect to current products offered by the corporation. Product development is 
the operational part of carrying out the selected projects in the R&D portfolio turning ideas 
into physical products, ready for market. Technology roadmapping is a complex tool to join 
all aspects, both market and technological, of R&D into an integrated plan, integrated 
execution and integrated evaluation of projects chosen to undertake. 
 



 3

R&D strategy can also be seen as a contributor, a source of input when change is needed and 
guidance is necessary, when shaping future corporate strategy. The R&D strategy can from 
time to time be out of short-term alignment with the overall corporate strategy. However, the 
long-term vision of the corporation’s desired future competitive position can be closely 
integrated with joint efforts from aligning the overall corporate strategy with the R&D 
strategy, shown in figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Joining the R&D operations of today with the business and corporate strategy of tomorrow (source: 
author). 
 
Based on the questions raised and the observations made above I have formulated the thesis 
purpose/objective that aims to answer the question: how can R&D strategy be shaped, be 
integrated and be monitored to support corporate strategy? – A theoretical framework. 
 

1.1 Objective/purpose 
 
The purpose of this thesis is to investigate the possibility of managing research and 
development as a strategic competitive objective to help support corporate strategy. Following, 
more specifically, questions are raised and dealt with in this thesis. 
 
How do theories, dealing with underlying technology strategies, technology and strategic 
planning, new product development strategy, R&D portfolio and risk management, and 
technology roadmaps help shape the R&D strategy so that it support the corporate strategy? 
 
How do theories, dealing with underlying technology strategies, technology and strategic 
planning, new product development strategy, R&D portfolio and risk management, and 
technology roadmaps to help integrate the R&D strategy so that it support the corporate 
strategy? 
 
How do theories, dealing with underlying technology strategies, technology and strategic 
planning, new product development strategy, R&D portfolio and risk management, and 
technology roadmaps to help monitor the fulfillment of the R&D strategy so that it support 
the corporate strategy? 
 
Based on theories concerning underlying technology strategies, technology and strategic 
planning, R&D strategy, new product development strategy, R&D portfolio and risk 

Overall  
Business 
and 
corporate 
strategy 
for the 
future 
 

R&D  
strategy 
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management and technology roadmaps, the purpose is to create a synthesis of the literature 
written up to the year 2003. 
 

1.2 Scope and structure 
 
This thesis analyzes the research done up to the year 2003 on R&D strategies. Due to limited 
time and resources, I have chosen not to perform an empirical study. Limited attention has 
been addressed towards corporate strategy. I have not given any interest in operational 
management issues (execution of projects) nor people management issues (leadership, 
organization, motivation and teamwork). No distinction between research and development 
activities has been made. 
 
The first part of this thesis deals with different aspects of method. The second part deals with 
a review of the literature concerning R&D strategies performed by leading researchers in the 
addressed field. This part is followed by results and analysis, which will be used for 
comments and explanations. The thesis ends with a conclusion part where the basis of my 
findings is evaluated and recommendations for further research are stated. 
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2 THE RESEARCH PROCESS 
 
 
 
The interest in the field concerning R&D strategies was raised when I first consulted 
TorBjörn Nilsson about the possibilities of becoming a doctoral candidate at Luleå University 
of Technology. I was briefly introduced into the subject of management of technology. 
Professor Thomas Lager set up a meeting with me to discuss different approaches concerning 
management of technology and we jointly agreed on focusing my work in the stated field on 
R&D strategies. 
 
My ambition was to study the literatures on R&D strategies and to create a theoretical 
foundation for further studies based on the topic. Therefore, the main aim of the thesis is to 
create a synthesis of existing theories. 
 
This synthesis of theories deals with; underlying technology strategies, technology and 
strategic planning, product development strategy, R&D portfolio and risk management and 
technology roadmaps (presented in the literature review chapter). These selected theories are 
analyzed organized in the categories; how to shape, how integrate and how to monitor R&D 
strategy to help support the corporate strategy. The literature review is, however, not 
extensive enough to be considered complete. My intention is not to use the literature review 
as a complete house, but rather as a brick in the wall. The results obtained in this thesis are 
impossible to quantify (Wetzel, 1981). Therefore, this thesis is to be denominated as 
qualitative (Lekvall and Wahlbin, 1993). The study has a qualitative approach because the 
aim is to create a synthesis of theories and this requires a deep analysis of the subject provides 
a more depth than wide approach. The purpose is not to obtain one single solution or seek 
general validity, it is rather to give an overall picture of a complex problem and create a 
deeper understanding of the problem. 
 
Due to the complexity of the problem, i.e. how to shape, to integrate and to monitor the 
fulfillment of the R&D strategy so that it support the corporate strategy, which is described 
more extensive in the section of in purpose/objective, require a qualitative approach. 
 
The starting-point of this paper is based on theories and models dealing with or affecting 
R&D strategies for corporations in some way, regardless of industry. 
 
 

2.1 Literature review  
 
To find relevant literature for the subject field, I used a database that is available for students 
at Luleå University of Technology. The database is called Helecon SCIM. I used following 
keywords; “R&D strategy”, “innovation strategy”, “process development strategy”, and 
“research development strategy”. The study has a deductive approach because findings are 
extracted out of the theories found when using the database. Important theories to help align 
R&D strategy and corporate strategy are told by the leading researcher’s to include: 
underlying technology strategies, technology and strategic planning, new product 
development strategy, R&D portfolio and risk management, and technology roadmaps. 
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Professor Lager contributed with a number of papers as well as some hints on useful literature. 
The major part of the material had to be ordered from distant libraries but some material could 
be found in the archives of the university library. 
 

2.2 Problems concerning method 
 
A problem concerning method that can be related to data gathering is that the literature does 
not deal with the topic of this thesis; how can R&D strategy be shaped, be integrated and be 
monitored to support corporate strategy. Another problem might be that I have not found 
relevant literature, i.e. that I have missed for some reason during the literature review. A third 
problem that I have encountered is the fact that I have not obtained some of the requested 
literature, as some articles has not been possible to find in Sweden. A great amount of the 
papers used in this thesis has been peer-reviewed before publication, but some articles have 
not been given this quality label and recognition. I have tried to minimize the amount of not 
peer-reviewed papers, but some papers have slipped through because of their important 
contribution to the discussion and evolution of the subject area. The papers contributed by 
professor Lager might be influenced by his point of view on how to best align R&D strategy 
with corporate strategy. 
 

2.3 Important definitions 
 
Following concepts have been found important to define in order to facilitate for the reader to 
understand the concepts this thesis is dealing with. The chosen concepts have been 
handpicked because they are either not very common in general management textbooks or 
might be interpreted differently from author to author. 
 
Business unit 
An organizational subsystem that has a market, a set of competitors, and a mission distinct 
from those of the other subsystems in the firm (Wright et al., 1996). 
 
Competency stretching 
Competency stretching takes the form of moving to a new direction for the corporation (either 
technologically or through markets) and requires the creation of truly new abilities and 
knowledge within the corporation. It does not just enhance or destroy competency, the 
projects and the competence derived from them stretches the corporation into new directions 
and ventures (McDermott and O’Connor, 2002). 
 
Core competence 
Prahalad and Hamel (1990) define core competence as the “collective learning in the 
organization, especially how to coordinate diverse production skills and integrate multiple 
streams of technologies.” (pg. 82) Two defining attributes of competencies are that they are 
not easily imitated and that they provide corporations access to new markets. 
 
Corporate strategy 
The strategy that top management formulates for the overall corporation (Wright et al., 1996). 
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Development 
Development is connecting knowledge of one field to another by applying scientific and 
engineering knowledge (Roussel et al., 1991). 
 
Incremental innovations 
Incremental innovations are typically extensions to current product offerings or logical and 
relatively minor extensions to existing processes (Dewar and Dutton, 1986; Ettlie et al., 1984). 
 
Innovation 
Innovation is defined as a new technology or combination of technologies that offer 
worthwhile benefits (McDermott and O’Connor, 2002). 
 
Process R&D 
R&D activities that concentrate upon reducing the costs of operations and making them more 
efficient (Wright et al., 1996). 
 
Product/service R&D 
R&D activities that are intended to lead to improvements or innovations in the corporation’s 
products or services (Wright et al., 1996). 
 
Radical innovations 
Radical product innovations involve the development or application of significantly new 
technologies or ideas into markets that are either nonexistent or require dramatic behavior 
changes to existing markets. Radical innovations provide the foundation upon which future 
generations of products are manufactured (Roussel et al., 1991). 
 
Research 
The objective of research is to advance knowledge and understanding by developing new 
knowledge, and the boundaries of the search are limitless (Roussel et al., 1991).  
 
Strategic control 
Determining the extent to which an organization’s strategies are successful in attaining its 
goals and objectives (Wright et al., 1996). 
 
Strategy 
Top management’s plans to attain outcomes consistent with the organization’s mission and 
goals (Wright et al., 1996). 
 
Technology transfer 
The process whereby a corporation transforms its scientific discoveries into marketable 
products (Wright et al., 1996). 
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3 INTEGRATING R&D STRATEGY AND CORPORATE STRATEGY 
 
 
 

3.1 Corporate strategy 
 
Corporate strategy is according to Wright et al. (1996) a strategy formulated for the overall 
corporation. Doyle (1994) points out that, typically, a large corporation will have a corporate 
strategy which sets the broad direction of the corporation as a whole. A basic strategic 
question that top management faces is; in what particular businesses or industries should the 
corporation be operating in? A corporation can choose to compete in only one industry, where 
the corporation can gain advantages through specialized knowledge and maximum use of 
resources, concentrated on a typical industry, resulting in premium efficiency and possibly 
economies of scale compared to competitors. Wright et al. (1996) mean that operating within 
one single industry might however result in vulnerability to an ever changing business cycle, 
due to change in demand or market entry or market exists, competitors can influence market 
attractiveness. They state that vulnerability, due to uncertainties derived from being present in 
one single industry, can however be handled through diversification, having corporate 
presence in more than one industry, which can result in a more stable business. 
 
Further, according to Wright et al. (1996), it is possible for corporation either to diversify into 
unrelated or related businesses. They state that the most common reason for diversifying into 
unrelated business, typically with no similarities or complementarities with the current 
business arena, is the corporation’s desire to capitalize on profit opportunities. The most 
common reason for diversifying into related businesses is on the other hand the opportunity to 
capitalize on similarities and complementarities (Wright et al., 1996). 
 
Whether top management choose to compete on one single market or choose to diversify into 
multiple markets, will affect overall corporate strategy and this decision will eventually 
influence a corresponding technology management strategy. The technology management 
strategy will be formulated in such way that it help the corporation fulfill the technological 
requirements, derived from the corporate strategy, to help achieve the goal and mission of the 
corporation. According to Pappas (1984), alignment of corporate strategy and technology 
management strategy is vital to obtain and maintain a favorable competitive position. 
Technology management can improve existing products or processes through development, 
by applying already, to the corporation, known scientific and engineering knowledge or 
choose to conduct research to advance knowledge and understanding through development of 
new knowledge. 
 
Porter (1980) claims that a corporation can choose from four different generic market 
strategies when crafting corporate strategy. He concludes that the chosen generic market 
strategy demand a technology strategy that fits with the chosen generic market strategy. 
Furthermore, according to Porter (1980), there are four generic technology strategies from 
which corporations must choose: overall cost leadership; product differentiation; cost focus; 
differentiation focus. Regardless of chosen generic technology strategy, corporations have to 
deal with both product development issues as well as process development issues.   As shown 
in table 1, the choice of product strategy has direct implications of the choice of technology 
strategy. A Corporation, with a range of different products, has to make different trade-offs 
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between performance and price, for products aimed at different segments, to be an attractive 
alternative for potential customers. Porter (1980) argues that a corporation has to make 
distinct choices between the different alternatives; otherwise the corporation will, probably, 
end up with low profits. 
 
 
 
Table 1. Porter’s generic technology strategies  (Porter, 1980) 
 
                          Cost leadership               Differentation                  Cost focus                    Differentation 
                                                                                                                                                    focus 
 
Product              Lower material inputs      Enhance quality                 Minimum features        Niche market 
development 
                          Ease of manufacture 
                                                                    Deliverability  
                          Improve logistics 
 
Process              Learning curve                  Precision                          Minimize costs               Precision 
development 
                          Economies of scale           Quality control                                                         Quality control 
                                                                    Response time                                                          Response time      
 
 
 
No matter what generic technology strategy is chosen by top management to undertake, 
corporations have to actively renew and update their technology to be prepared for the future. 
Utterback (1994) found that established corporations adopt different approaches for managing 
their way to the future: 
 

• Diversified portfolios of R&D projects and technology 
• Mergers, acquisitions, alliances, and joint ventures 
• Dual strategies 

 
However, Utterback (1994) also points out that a portfolio approach ranks prospect in terms 
of predictable returns, and therefore often result in small incremental process and product 
improvement due to high uncertainty in radical, high-risk-high-return, projects. Moreover, 
mergers and acquisitions very often have unsatisfactory outcomes. Corporations that acquire 
businesses often end up realizing that “the real assets were the brains of the entrepreneurs, and 
could not be bought”. By dual strategies, Utterback means that a corporation simultaneously 
tries to address needs of current customers while trying to move the corporation into a more 
favorable market position in the future. He concludes that if a corporation chooses to use any 
of the approaches above, eventually the corporation will find itself faced with treats to its 
continued prosperity and survival.  The struggle for survival might be fought by continuously 
shape, integrate, and monitor an R&D strategy perfectly aligned with corporate strategy to 
help identify and manage technological change. 
 
Wright et al. (1996) claim that strategic management refers to the process that begins with 
determining the mission and the goal of a corporation within the context of its external 
environment and its internal strengths and weaknesses. Doyle (1994) adds that strategic 
management focus on the corporation’s market opportunities and seeks to create change by 
identifying and exploiting strategic windows or paradigm shifts. To be able to identify and 
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exploit these strategic windows and paradigm shifts corporation’s needs to actively manage 
technology. 
 
According to Doyle (1994), strategy can be, and is, planned by corporations, while Mintzberg 
(1994), on the other hand, concludes that strategy cannot be planned. However, if we assume 
that strategy is possible to plan, Gould et al. (1994) identifies three broad styles of corporate 
strategy planning. The first broad style is called strategic planning, i.e. corporations have head 
quarter teams undertaking detailed planning. The head quarter takes the initiative to develop 
strategies to build long-run competitive advantage, to make individual businesses grow, and 
to identify and to develop synergies among them. The second broad style is called financial 
control; here the head quarter is very small, compared to the size of the head quarter when 
conducting strategic planning, and does not interfere in strategy development of its business 
units. Instead head quarters tightly control profit for each business unit, i.e. the head quarter 
works more or less as a holding corporation. Such corporations invariably have short time 
horizons, expect quick pay back and grow via acquisitions rather than internal development. 
The third broad style is called strategic control and fall in between the two extremes described 
above. The head quarter assigns strategic planning to the business units but tries to balance 
long-term affects through financial control (Gould et al., 1994). The chosen, if any, broad 
style of corporate strategy planning highly affects which technology strategy, which 
management of technology strategy and, which R&D strategy to undertake to most efficiently 
and effectively support corporate strategy.  
 

3.1.1 Management of Technology and R&D strategy 
 
Corporations that manage products and technologies that are built on a strong research and 
development base are constantly looking for opportunities to diversify into new product 
markets. Chanaron and Jolly (1999) stress differences between R&D management, 
management of technology and technological management. They mean that R&D 
management objective is to optimize R&D budget. Further, they mean that the objectives of 
management of technology are to get the best fit with the corporate strategy and the best 
return on the technology portfolio. Finally, they mean that technological management 
concerns to understand and to control the impact of technology on all management functions.  
According to Christensen (2002), management of technology includes strategy and 
organization of the corporate or divisional technology base (the portfolio of existing and 
prospective technological capabilities underlying product and process innovation) with the 
objective to guide technology diversification as well as accommodate technology integration. 
Management of technology is not only confined to what takes place in the corporation’s R&D 
department but may also involve managing process technologies which typically lies outside 
the domain of the R&D unit. Technology management is the broader framework containing 
and affecting the outcome of the R&D strategy formulation. 
 
Scarpello et al. (1986) argue that corporations invest in R&D because they believe that such 
investment will lead to some competitive advantage. Further, they mean that the focus of 
R&D efforts is greatly depending on one’s competitive strategy. Some corporations strive to 
become, or maintain, the position as market leaders, by being first to market with new 
revolutionizing products, while others are satisfied to be market followers, focusing on being 
more efficient through cost leadership and developing more appealing models of already 
existing products than competitors (Scarpello et al., 1986). According to Roussel et al. (1991) 
to manage R&D strategically is first and foremost to integrate R&D into technology and 
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corporate strategy. The interdependence and boundaries between corporate strategy, 
technology strategy and R&D strategy are presented in figure 2. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Figure 2. The interdependence between corporate strategy, technology strategy and R&D strategy (own) 
 
The following four different subject areas must, according to Festel (2003), be managed 
effectively and efficiently in respect of technology to stay competitive;  
 

• coupling corporate strategy with R&D strategy,  
• the importance of generating ideas, selecting and prioritizing projects 
• the importance of project planning and execution  
• the control and evaluation of projects success. 

 
Coupling corporate strategy with R&D strategy is the first subject area that must be answered 
according to Festel (2003). Questions needed to be asked and answered are as follows: What 
areas of activity represent the main focus of strategic R&D, and how is R&D embedded in the 
corporate concept? Where does the corporation stand in comparison with the competition, and 
where does the corporation want to go? There is a clear reciprocal relationship between 
corporate strategy and R&D strategy: On the one hand the strategy of the company 
determines the framework and concrete goals for all R&D activities, while at the same time 
achievement of business goals depends on R&D strategy and R&D management 
methodology. R&D goals derived from the strategy must be very precisely formulated so that 
right R&D activities can be selected. It is necessary to check to make sure that the R&D 
strategy is homogenous. This check is to provide information on whether or not the list of 
R&D activities is complete and whether the individual activities are defined precisely enough. 
This "operational" step, which can place very high demands, lays the foundations for 
coordinating corporate strategy and R&D strategy. 
 
The second subject area to deal with is the importance of generating ideas, selecting and 
prioritizing projects. Questions that needs to be raised and answered, according to Festel 
(2003), are: How are promising ideas generated? What R&D projects should be carried out 
for the targeted areas of activity and how are resources to be distributed among these projects? 
Once strategic priorities have been set, concrete ideas for realizing the strategy must be 
developed and selected. In order to keep R&D from getting out of hand, the next step is to 

Corporate strategy

Technology strategy

R&D strategy 
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prioritize the ideas generated. Portfolio methods are suitable instruments for analysis and 
prioritization of R&D activities and are among the most important and most commonly 
applied strategic analysis and planning procedures. Some of the real "classics" are the pure 
market portfolios like the market share - market growth matrix and business screen. However, 
since these portfolios do not take technical aspects sufficiently into consideration, they are 
now often replaced by combined market - technology portfolios, i.e. initially a market 
portfolio and a technology portfolio are created separately, and then merged with one another. 
 
The third subject area to consider, according to Festel (2003), is the importance of project 
planning and execution and the question to take into account is as follows: To what degree 
and in what way should the corporation structure the approved projects? Once the 
strategically important R&D topics have been defined and the projects have been selected and 
prioritized, the research activities and development projects decided on must be efficiently 
planned and executed. 
 
The fourth, and last, subject area to consider, according to Festel (2003) is the control and 
evaluation of projects success, questions that need to be asked are: How can the success of 
R&D projects be evaluated? How efficient are the corporation’s R&D and how can it be made 
more efficient? Control instruments are required for managing the projects and avoiding 
deviation from stated goals. 
 
Theories, being identified in this thesis, to help integrate R&D strategy with corporate 
strategy, are presented below under the subtitles planning technology strategy, product 
development, and technology roadmap. 
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3.2 The role of R&D 
 
In order to conduct research and development, some kind of R&D function is necessary. The 
role of the R&D function, according to Braunstein and Salsamendi (1994), is to identify the 
areas of opportunity that could shape the future corporate strategy. The next step is to develop 
a technology plan, which is the implementation of the R&D strategy.  
 
Thomas (1984) argues that R&D management has two critical roles, i.e. to support the 
existing business and to act as an agent for change. There are, according to Thomas, two 
useful indicators for recognizing when a change is needed. One indicator is the technology 
maturity curve; the other is the business (product) curve. If a product is successful, it will 
grow with time but as the technology matures, management must be aware of the 
technological risk and should not make decisions solely based on the business curve which 
may indicate future success, see figure 3. This implies that R&D efforts can help management 
recognize when a change in technology might be appropriate. 
 
 
 
 
                Technology                    Product 
    Maturity         
 
 
 
 
                                                   Time 
 
Figure 3. Illustrative Technology and Business (Product) Maturity Curves (Thomas, 1984). 
 
Spencer and Triant (1989) claim that there are three important factors that encourage an 
expanding role for R&D: pace of change, competitive pressure and overhead reduction 
mandate. 
 

1. Pace of change 
The rate of change in both technologies and markets requires a faster transition phase 
from laboratory to marketplace. Increase in pace of change demand a specialization on 
core technologies, i.e. the technologies that are the most important to the corporation, 
while the corporation can search externally for complementing technologies to the core 
technologies. 
 
2. Competitive pressure 
R&D must be seen as a contributor in every link of the value chain not just the 
traditional product-only approach. 
 
3. Overhead reduction mandate 
R&D budget must be managed as an investment, with specific expectations for return. 
Management must make sure that research is targeted to areas that have high potential 
payoff and supports key strategic objectives of the corporation. R&D investments are 
however extremely difficult to measure. 

 



 14

Roussel et al. (1991) partly agree with both Thomas (1984) as well as Spencer and Triant 
(1989), by stating that R&D management has following major strategic purposes.  
 

• To defend, support, and expand existing business 
• To drive new business 
• To broaden and deepen a corporation’s technological capabilities 

 
 

3.3 The corporate planning process and the linkage to R&D 
 
One important aspect to consider when coupling corporate strategy with R&D strategy is 
linkage between corporate planning and R&D planning. Braunstein and Salsamendi (1994) 
state that the basic premise for R&D should be to integrate its goals with that of the 
corporation. R&D can define and redefine its portfolio toward meeting the corporate 
objectives. R&D as well as the other functions (such as procurement, marketing, sales and 
production) of the corporation should identify and delineate both short term (1-2 years) as 
well as long term (3+ years) strategies. 
 
Objectives of R&D efforts (and with it organization, planning, and funding of R&D) 
continuously needs to be reevaluated to help respond to the dynamic markets surrounding the 
corporation and must evolve with the needs of the corporation. One aspect to take into 
consideration when carrying out the R&D strategy is the way to organize the R&D activity so 
that it will support the corporate strategy in an optimum way. Other important aspects to take 
into consideration are; how to control and organize the R&D activities? This can be done by 
using structure and funding principles to help facilitate integration between corporate strategy 
and R&D strategy (Power, 1986).s 
 
Tidd et al. (1997) show that there are two dimensions in the location of corporation’s R&D 
activities: physical location and its funding. They conclude that there are no simple rules that 
tell managers how to balance between corporate and divisional (business unit) initiatives in 
R&D. However, they identify three sets of factors that will influence the proper balance: the 
corporation’s major technological trajectory, the degree of maturity of the technology, and 
corporate strategic style. Power (1986) means that the R&D activity can either be centralized, 
with close connection to headquarters and less connection to business units, or decentralized, 
with close connection to business units and less connection to headquarters. Decentralized 
R&D is particularly effective when focusing on the development part of the R&D, given that 
the business units have authority and responsibility of making R&D decisions. This enables a 
business-oriented approach, which responds quickly to market requirements and helps fine-
tune the R&D to serve the business unit even more effective. Centralized R&D activities, on 
the other hand, ensures corporate control over R&D activities which provides the natural link 
between senior management and through that supervision of maintaining long-term R&D 
objectives. Centralized R&D activities promotes sharing of technology across the whole 
corporation and capitalizes on economizes of scale in R&D. This centralized approach is to 
prefer when focusing on the research-part of R&D (Power, 1986).  
 
The first step, according to Power (1986), to take when directing R&D function is to define a 
R&D mission aligned with the corporate strategy. The R&D mission should be constructed in 
a way that it supports the overall corporate strategy by defining corporate technology goals, 
core technologies to focus on, and the relationship between the R&D function and other 
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corporate functions. Factors that shape and influence corporate strategy are: corporate goals, 
competitive environment, market requirements and distinctive competences. The R&D 
mission is affected by the outcome of the corporate strategy formulation and is also affected 
by the following R&D specific factors: R&D goals, technology environment, market 
requirements and technical resources. The factors driving R&D mission, according to Power 
(1986) are illustrated in figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Factors driving R&D mission (Power, 1986) 
 
 
Power (1986) concludes that R&D management and corporate management must jointly 
define R&D goals, analyze market requirements and the technological environment, and 
evaluate the technical resources of the corporation. Three key issues should be addressed: 
  

• How to use technology to create a competitive advantage, through fundamental 
research or commercialization of existing technologies 

• Whether to develop technology in-house or obtain externally 
• Determine financial and technical resources available to support R&D activities. 

 
R&D activities can be funded either by corporate headquarter or by business units. R&D 
function can be organized to either respond to corporate head quarter, directly to staff of chief 
executive officer, and/or respond to, lower level, business unit head quarter, shown in figure 5. 
In most cases radical R&D is left to the corporate R&D while incremental improvements of 
existing technologies more often is left to business units own R&D function (Power, 1986). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Possible R&D funding approaches (Power, 1986) 
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3.3.1 Deeply rooted problems and facilitators 
 
Coupling corporate strategy with R&D strategy is crucial to stay competitive and as described 
before, a linkage between the corporate planning process and the R&D planning can help 
facilitate integration. A number of deeply rooted problems and facilitators, described below, 
have been identified by leading researchers within the subject area of linking R&D strategy to 
help support corporate strategy. Deeply rooted problems, identified by Klimstra and Raphael 
(1992), are involved when integrating R&D strategy and corporate strategy. Some contrast 
characteristics in e.g. goal setting and practices require effective integrating mechanisms, 
mechanisms such as evaluation systems, joint market and technology portfolio planning, and 
use of a common language between scientists and business people.  
 
According to Klimstra and Raphael (1992), business unit and R&D department characteristics 
can differ in a number of ways such as; the time horizon, the financial structure, the product, 
the approach and the orientation (see figure 6). On the other hand, the growth of significant 
new businesses from an R&D activity generally takes years to evaluate. Spencer and Triant 
(1989) claim, the complete opposite from what Klimstra and Raphael (1992) concluded 
earlier, that R&D strategy and corporate strategy share a similarity when it comes to time 
horizon, looking several years forward and both are responsible for assuring long-term 
strength of the corporation. This difference in opinion, between Klimstra and Raphael and 
Spencer and Traint, might be derived out of the differences between business unit strategy and 
corporate strategy. Drawbacks when integrating R&D strategy with corporate strategy can for 
instance be lack of predictability of R&D results, an R&D function being organized too 
isolated, and lack of common language or lack of shared experiences between scientists and 
business people (Spencer and Triant 1989). 
 
 
Table 2. R&D and commercial organizations often have conflicting goals and practices (Klimstra and Raphael, 
1992) 
 
                                                                        COMPARISONS OF ORGANIZATIONS 

CHARACTERISTICS                                 R&D                                            BUSINESS UNIT 
 
Time Horizon                              Long Term                          Short Term 
 
Financial Structure                      Expense Center                   Profit Center 
 
Product                                        Information                         Goods/Services 
 
Approach                                     Conceptual/theoretical        Factual/Quantitative 
 
Orientation                                   Scientific Novelty/             Market/Attractiveness/ 
                                                     Industry Need                     Profit Potential   
 
 
 
In order to effectively integrate R&D strategy and business unit strategy, corporations must 
have common goals and operate inside a defined framework, although corporations must have 
the flexibility and the receptivity to allow R&D and business units to take advantage of 
unplanned and valuable discoveries (Klimstra and Raphael, 1992). 
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3.4 Basic technology strategies 
 
Basic technology strategies can play different roles when formulating corporate strategy.  
Basic technology strategies can create boundaries when coupling corporate strategy with 
R&D strategy. Basic technology strategies, determined by corporate headquarters, heavily 
influence the right path to choose when striving towards coupling R&D strategy with 
corporate strategy. Chang et al. (2003) classify four trade-off areas that require corporations to 
make strategic decisions: balance of product mix, degree of R&D involvement, breadth of 
technology scope, and sources of innovation. 
 

3.4.1 The balance of product mix 
First, according to Chang et al. (2003), a strategic choice is made at corporate level, whether 
to undertake a strategy of technological leadership or to follow an already established 
technology path. This strategic choice affects the responding R&D strategy. Lee and Harrison 
(2001) state that a strategic decision at corporate level needs to be made on allocation of 
resources between two investment options: innovation and imitation. 
 
Primary advantages in being a leading corporation are the results from first-mover advantages 
derived from the learning or experience curve, patent right and success in acquisition of 
scarce assets (Liberman and Montgomery, 1988). The leading corporation exploits the 
benefits of a dominant design (Utterback, 1994) built on increasing returns to due scale and 
lock-in effects (Chang, 2003). Other advantages of being a leading corporation are that 
leaders are able to obstruct rivals by keeping abreast of cutting-edge technology (Teece et al., 
1997), and to build an industry-wide reputation with a leading brand (Kardes et al., 1993; 
Muthukrishnan, 1995).  
 
Possible follower advantages are informational spillover, results from the follower’s ability to 
“free-ride” on an innovative design (Tegarden et al., 1999; Hoppe 2000), multiplicity of 
uncontrollable technology forces that nullify the leader’s investments (Liberman and 
Montgomery, 1988; Kerin et al., 1992), and weak operating environment and network 
externalities that allow the follower to benefit from cost competition and prosperous 
subcontracting activities (Teece, 1986; Usselman, 1993; Baldwin and Clark, 2000). 
 
Power (1986) chooses not to arrange the possible paths, as Chang et al. (2003), divided into 
follower or leader. He rather chooses to highlight the possibility to choose a technological 
leadership path or a market leadership path. Power introduces two major strategic issues, and 
two special cases, that will shape the R&D strategy and organization: technology-driven or 
market-driven. 
 
The first major strategic issue identified by Power (1986) is that corporations, choosing to 
adapt to a market-driven approach, strive to quickly develop cheaper, higher quality versions 
of existing products. He means that R&D focuses on using already available or licensed 
technology to fasten product launches. Market-driven R&D organizations are funded and 
supported by each business units, responsible for certain product lines, directly. A copycat 
approach does not focus on breakthrough technologies but rather strive to be extremely 
effective in getting new products to market quickly. 
 
The second major strategic issue identified by Power (1986) is that corporations, choosing to 
adapt a technology-driven approach, strive to develop long-term competitive advantages 
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through advanced technology. R&D organizations are centrally organized and primarily 
support the overall corporation on long-term basis. 
 
Power (1986) also identifies two special cases. The first special case, diversified corporations 
can have different competitive strategies for different business units, a mix of both market- 
and technology-driven approaches. Here is the challenge for the general management and the 
R&D managers to balance the business unit autonomy with corporate allocation of resources.  
 
The second special case, identified by Power (1986), is corporations that alter between the 
two main approaches, market-driven and technology-driven, depending on the typical 
situation. The main challenge is to balance short-term development activities with long-term 
research.  

 

3.4.2 The Degree of R&D involvement 
 
A second part, according to Chang et al. (2003), of a corporation’s basic technology strategy 
formulation is to determine the degree of its R&D investment (Scherer, 1980; DeCarlois and 
Deeds, 1999). The leader or follower decision affects the R&D spending by increasing if a 
technological leadership position is decided to strive towards or maintain, while a decision to 
be a follower usually results in decreased R&D spending (Segerstrom and Zolinerek, 1999).  
 

3.4.3 The Breadth of Technology Scope 
 
A third part, according to Chang et al. (2003), when navigating the unknown and uncertain 
landscape of technology, corporations need to make an important choice whether to focus on 
a narrow and specific technology to develop a deeper understanding of core products (Rheem, 
1995; Hamel and Prahalad, 1994) or to choose to compete on a broader field of technologies 
to secure flexibility and adaptability to help identify contemporary business (Grandstrand et 
al., 1997). Grandstrand et al. (1997) state that diversity in technology fields is an important 
driving force behind contemporary business. Four major features of contemporary business 
are identified: corporate growth; increased R&D investment; increased external linkage for 
new technologies by various means (such as acquisitions, alliances, licensing); and 
engagement in technology-related new businesses.  
 
Chang et al. (2003) conclude that diverse competencies, not core competence, seem to really 
matter for successful corporate growth. 
 

3.4.4 The Governance Structure of Innovation 
 
The fourth, and final, part, according to Chang et al. (2003) of a corporation’s basic 
technology strategy formulation, is to decide whether to use internal R&D or join alliances to 
bring innovations to market (Robertson and Gatignon, 1998; Chesbrough and Teece, 1996; 
Mang 1998). Government statistics show that external R&D spending increased from 5% to 
16% of the total R&D expenditure between 1989 and 1995 (Jones, 2000).  
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Tidd et al. (1997) claim that one of the most important factors affecting the balance between 
in-house generated, and externally acquired, technology is the degree to which corporate 
strategy dictates that it should pursue a policy of technological differentiation or leadership. 
Linder et al. (2003) state that corporations should carefully review possible alternative ways 
on how to reach corporate overall innovation goals, by comparing internally and externally 
innovation sourcing possibilities. Innovation sourcing strategies should be used to determine 
build-versus-buy questions and to help balance risks with benefits that external sourcing 
provides (Linder et al., 2003). To make the corporate lab more vital to the businesses of the 
corporation, in General Electric, the top management made it possible for business units to 
acquire technology internally from the corporate lab or from external sources, without having 
to consider favoring internally generated R&D (Edelheit, 1998).  
 
One way to source innovation externally is through creation of technology alliances, where 
corporations interested in the same kind of knowledge can join forces to lower risk economic 
risk and leverage from each others knowledge. Potential benefits of technology alliances can 
be summarized as follows: (1) gain faster access to new markets or technologies; (2) gain 
advantages of scale in R&D; (3) access technical expertise located beyond the boundaries of 
the corporation; (4) share the risks of R&D; (5) access technology complementarity; and (6) 
protect one’s core knowledge assets (Hagedoorn, 1993; Powell, 1987; Kale et al., 2000). 
 
External sources of innovation can be seen as a complement, or a substitute, to in-house 
developed R&D. In a study conducted by Linder et al. (2003), through personal interviews 
with senior executives, the amount of innovation, defined as “implementing new ideas that 
create value”, that come from external sources was estimated to be, on average, 45% of the 
total for the corporations concerned. For some retail corporations that figure was 90%, while 
for discovery-intensive pharmaceutical and chemical organizations it was 30%. This implies 
that internal development and strategic alliances are both important to the success of the 
corporation and there exists a trade-off between the two (Chang et al., 2003). 
 

3.5 Planning technology strategy 
 
Technology management is told by Pappas (1984) to be the keystone of technology strategy. 
Technology strategy is built on a penetrating analysis of a corporation’s technology strengths 
and weaknesses, relative to the importance of these technologies for its business.  
 
Pappas (1984) has identified a four-step planning process for technology strategy formulation. 
The first step, according to Pappas (1984), is to make a technology situation assessment by 
conducting an internal and external scan of the technology environment and by analyzing 
important technologies employed in the corporation. Past and current technology investments 
should be reviewed and the external competitive environment must be scanned to pinpoint 
investment patterns of competitors on both the product and process side of the corporation’s 
vital technologies. Karlsson and Åhlström (1997) highlight that strategic planning flows more 
smoothly if the participants start mapping the corporation’s past and present position before 
attempting to define the desired position. According to Klimstra and Raphael (1992), gathered 
information, both internal and external, should form base for a priority ranking of all possible 
development projects. The priority ranking should then be communicated throughout the 
corporation, by the R&D management, for planning and resource allocation purpose. It is 
important to note that R&D management should both selects and ranks projects for 
development. In this fashion, influence of short-term business strategies and fluctuations on 
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R&D is minimized and R&D management has ownership of the decision (Klimstra and 
Raphael, 1992). 
 
The second step, for planning technology strategy, according to Pappas (1984), is to develop a 
technology portfolio that should be used as a tool to identify and systematically analyze key 
corporate technology alternatives and to help set priorities. Two dimensions are crucial to 
consider when evaluating the technology profile of the corporation: technology importance 
and relative technology position in relation to other competitors in the industry.  
 
Thomas (1984) has identified alternative strategies for research investments when change is 
needed. Thomas points out three crucial paths for R&D management to consider. 
 

1. Invest in new process technology when a product matures because the strategic value 
lies in cost of manufacturing and differentiation possibilities.  
 
2. Apply new technology in support of the corporation’s traditional business. 
 
3. Shift into new areas of technology i.e. to move into areas perhaps related to the old 
technology or business but fundamentally new. 

 
However, management of R&D is not an easy discipline, Power (1984) has identified one 
critical success factor of R&D management; the allocation of scarce resources to determine 
which projects to carry out and which projects to terminate. Key issues to consider are: which 
role business units and corporate management should play when planning R&D, the potential 
need of a technology plan, determine R&D planning horizon, and a portfolio of R&D projects 
with, projected, optimal mix of risk with respect to expected reward.  
 
A project portfolio planning matrix can help corporations to allocate resources based on 
which type of R&D to undertake, incremental or radical, research and/or development, new 
ventures, new products or product enhancements while at the same time visualize the budget 
of the possible R&D projects (Power, 1986). Excellence in R&D demands clear market vision, 
knowledge of competitor’s technological strengths and weaknesses, and the ability to 
assemble and focus the R&D resources to place a business in a strong technological position 
(Roussel et al., 1991). 
 
The third step according to Pappas (1984) when planning technology strategy is importance of 
the technology and corporate strategy integration. A technology portfolio is technology based 
and defines the corporation’s relative product and process technologies in terms of 
marketplace position and their importance to the basic business of the corporation. On the 
other hand the business portfolio model is fundamentally different because of a product 
oriented approach. These two perspectives need to be compatible to gain advantage in a 
technology-related business (figure 6). One reason of linking business and technology profiles 
is to ensure that the corporation does not run the risk of developing a potentially attractive 
strategy based on financial data and then discover that it lacks the technological strengths 
needed to achieve the objectives. Another reason of linking business and technology profiles 
is the risk of analyzing the technology portfolio in isolation, which can provide an unrealistic 
or distorted picture of the market attractiveness and competitive position. 
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                     BUSINESS                                      TECHNOLOGY 
 
 
 
 

 
 
 
 
 
 
                                Competitive Position                                      Position 
 
    .                 Underlying technology and responding product A in the marketplace 
 
 
    .                 Underlying technology and responding product B in the marketplace 
 
Figure 6. Matching business and technology portfolios (Pappas, 1984) 
 
 
The purposes of combining the business portfolio with the technology portfolio is to establish 
a common planning base, that will provide an overview of the technological position and it 
will help to achieve corporate objectives, and it will also provide a basis of a focus on high-
potential, new business opportunities that could be built on current technological strength 
(Pappas, 1984).  
 
A significant barrier, along with limited involvement of technology managers, to manage 
technology is lack of an analytical approach to integrate technology and business planning in 
the planning process (Pappas, 1984). 
 
Finally, Pappas (1984) concludes that a specific technological strategy should be developed to 
help set technology investment priorities. Key questions that arise are: What resources are 
required to achieve corporate strategic objectives? What should the level and rate of 
technology investment be? What additional investments are needed to achieve corporate goals? 
The previous portfolio analysis can provide guidance when selecting R&D investment options, 
by addressing issues as possible technology investment options and relative technology 
expenditures. 
 
Braunstein and Salsamendi (1994) state that after the management has established where the 
corporation are in opposition to where the corporation would like to be, it is time to take into 
account the strengths and weaknesses of the corporation and if the current level of R&D 
efforts is enough to provide the corporation with the necessities determined earlier. Questions 
addressed could be of the type: Which areas need more or less support? Where the emphasis 
should be placed in the future? How much effort should R&D devote to new products and 
processes opposed to support of existing businesses? 
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According to Mitchell (2000), management challenges that arise from technological 
innovation depend to a significant extent on whether the technology is emerging or 
established, and on whether the business is emerging or established (Figure 7). In today’s 
business climate, R&D departments typically have little freedom to explore areas outside the 
corporation’s mainstream business. As a result, emerging technology is often developed- 
more effectively, many would argue - by the high-tech start-up in the bottom-left quadrant of 
the matrix. As many emerging technologies begin to mature in established businesses, they 
pass from the top-left to the top-right quadrant. These technologies are often the source of 
incremental improvement in operations. Mitchell (2000) states that industrial research sits 
firmly in the top-left quadrant, as most industrial R&D in the U.S. are concentrated in the 
largest well-established corporations (In 1998, 27% percent of U.S. industrial R&D was 
carried out by just 10 corporations). The most important strategic challenge for industrial 
R&D directors is to manage the system of technological innovation; that is, to move beyond 
the limited set of issues in the top-left quadrant and embrace the larger array of corporate 
concerns in the top-right and bottom-left. This can be done by closely following and partner 
with/acquire high-tech start-ups and by introducing technological innovations in areas outside 
the direct purview of the R&D (Mitchell, 2000). 
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Figure 7. Impact Technological Innovation: Issues for Management (Mitchell, 2000). 
 
 
Corporations can choose either to focus on small incremental innovations, such as product 
and process improvement, or undertake big radical innovations, such as new product and new 
process development, or both. Corporations engaged in radical innovation can obtain unique 
competences and products that truly outdistance competitors and by that create sustainable 
competitive advantages. However, unfavorable radical innovation activities waste resources 
and can threaten the profitability of corporations. A study on radical innovation, conducted by 
McDermott and O’Connor (2002), are framed by three overarching themes of whom two, the 
choice of market scope and the impact of competency stretching, are important for this thesis. 
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The first overarching theme, identified by McDermott and O’Connor (2002), highlights the 
choice of market scope, and observes two kinds of radical innovation. The first is to 
strengthen the corporation’s position on familiar markets by bringing breakthrough 
technologies to them. The second is the type of projects for which the market is not clearly 
identified or developed. Projects targeted at familiar markets face three sets of challenges. The 
first challenge is to create a product that measure up to the promised level of performance or 
that the product is not immediately perceptible by customers due to some unforeseen 
circumstance. The second challenge is management of cannibalization, e.g. the competition 
between the current line of business and the new product. The third challenge facing radical 
innovations is the task to manage the resistance of potential users, e.g. whether users will 
adopt the new, radical, technology or not. Projects targeted at new markets, also known as 
market creation, meets the challenges of where to locate the business within the corporation, 
given that it has no obvious operating unit home, and how to build an effective business 
model that takes advantage of the potential the innovation offers. 
 
The second overarching theme identified by McDermott and O’Connor (2002), highlights the 
fact that competency stretching can move the corporation into new direction (either 
technologically or through markets) and requires, for the corporation, creation of truly new 
abilities and knowledge. Competency stretching does not just enhance or destroy competency, 
the projects and the competence derived from the projects stretches the corporation into new 
directions and ventures. 
 

3.6 Product Development- project planning and execution 
 
Product development is one part to consider when managing technology. The main purpose, 
according to Cooper (1988), of product development is the creation of new products. Trygg 
(1991) means that product development can be seen as a bridge between R&D and production, 
where product development is involved in the functional activities research, product planning 
and engineering design of R&D activities and joins the process planning from traditional 
production activities. Product development and technology management suffer from a key 
underlying problem: these two issues are seen in tactical rather than strategic terms (Adler et 
al., 1989). 
 
The traditional approach to product development, the product cycle theory (Vernon, 1966, 
1979) where products first is introduced to the corporation’s sophisticated home market and 
then later adapted to the global market, has a number of weaknesses (Casson and Singh, 1993). 
Casson and Singh (1993) mean that global competition makes it tougher to use the home 
market as a “de-bugging”-opportunity before global market launch, because a time lag makes 
it possible for imitators to gain first-mover advantages in overseas markets. Another risk of 
using the home market as a “de-bugging” opportunity is that customers might turn away from 
the new product because of product failure and high price. The last weakness, according to 
Casson and Singh (1993), of the product cycle theory is that the corporation’s home market 
might not reflect the need of global market requirements. They conclude that this implication 
of global competition requires shorten lead time and parallel research in different countries to 
fit the future product portfolio with the future needs of the global market. 
 
Adler et al. (1989) state that a more strategic view on product development can be adopted. 
They emphasis that technology management represents the long-term management of the 
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corporation’s technological assets- while new product development presents the “process” 
view- the deployment and enhancement of these assets through discrete actions. 
 
Five key elements of both technology management and new product development are 
identified by Adler et al. (1989). Examples are given of the “old tactical view” where new 
product development is seen as operational, while elevating the importance of new product 
development to a strategic and integrated level in a “new strategic view”. These five key 
elements of strategic new product development and a description of the old tactical approach 
are given below. 
 
First, according to Adler et al. (1989), the conventional, tactical approach assume that new 
products are derived from new technology, that product development projects are 
“engineering” projects, and that the flow is basically in one direction- from the R&D 
laboratory downstream to the marketplace. 
 
With a more strategically and integrated view, Adler et al. (1989), recognize that technology 
both drives and is driven by all other elements of the business strategy. The market can and 
should have as much effect on the corporation’s technological direction as the laboratory, a 
two-way flow of information. Karlsson and Åhlström (1997) view product development as a 
key executive area with responsibility for the corporation’s competitive position. 
 
Secondly, according to Adler et al. (1989), the conventional, tactical view of the role of 
functional departments is that competitive advantage derives primarily from product 
technology manifested in product specifications and performance characteristics. 
 
The strategic approach, according to Adler et al. (1989), emphases that the most powerful and 
sustainable competitive advantages derive from integrating product, process, and support 
technologies. The downstream functions are all actively involved in each phase of product 
development rather than responding to upstream efforts when the results of those are “thrown 
over the wall” (Imai et al., 1985). 
 
Third, according to Adler et al. (1989), the conventional view is that a corporation’s 
technology plan should be worked out in detail and agreed on throughout the corporation, and 
that deviations should be constantly avoided. This view of technology planning, 
organizational design and capabilities is static. The static perception of the environment, with 
clear concepts of the products and specifications, makes the management only consider 
delivering on schedule and within budget without making necessary midcourse corrections 
and rescheduling. A strategic view does not abandon technology planning, but uses it more as 
a compass and directional heading, not a detailed itinerary (Hayes, 1985). With a compass 
approach, it is possible to think much further into the future, even in dynamic environments, 
enabling the organization to tackle long lead-time issues such as the development of in-house 
capabilities in emergent technologies. 
 
Adler et al. (1989) conclude that technology strategy is largely driven by exploring and 
understanding possibilities, selecting key opportunities, and then pursuing those aggressively 
on a broad front. The corporation’s expectations- its objectives- derive from organizational 
capabilities; these objectives are viewed as milestones indicating progress along the way. 
 
Fourth, according to Adler et al. (1989), the tactical, segmented view is that technology 
advantages must be guarded closely, and the best means for doing so is through patents and 



 25

trade secrets. Patents and trade secrets are however more likely to be more valuable as a 
tactical defense rather than as a strategic offence. The more strategic view of the source of 
competitive advantage focuses on continuously renewed know-how and capabilities that 
allow the corporation to outdistance competitors. Security in technological advantage or 
product superiority is having the underlying capabilities and enhancing, strengthening, and 
extending them faster than your competitors. 
 
The fifth element of the conventional view, according to Adler et al. (1989), considers 
technology management largely separable from new product development efforts. A 
centralized R&D lab was charged with developing “breakthroughs” that operating divisions 
were expected to capitalize on and adapt to. The goal was to build the technological 
knowledge and the asset base that would be needed over the next decade and then to let the 
day-to-day operations, including product development, draw on the reservoir of knowledge. 
 
In many corporations new product development strategy is not integrated with R&D strategy 
nor linked to corporate strategy. Standard processes are used which may reflect past needs, or 
which respond only to a subset of current needs (Loch, 2000). The more strategic perspective 
on this element, the link between technology management and product development, sees 
technology management as a learning process (Adler et al., 1989). 
 
Adler et al. (1989) highlight two myths nurtured from the old tactical view; the fear of rapid 
unforeseen technological changes and the possibility of acquiring competitive advantage 
through takeovers and mergers. First, managers worry that revolutionary technologies will 
make their technology strategy obsolete overnight, but technological discontinuities occur 
very infrequent, they are almost always discernible by systematic scanning and technology 
forecasting many years before they reach the market place, and most important nothing can 
substitute for the continuous incremental enhancement of capabilities: chance favors the 
prepared mind. Second, capabilities that can provide competitive advantage are built, not 
acquired. If you can buy it, so can your competitor. 
 
Adler et al. (1989) conclude that Development projects do not simply draw on existing 
technical capabilities and assets. Further, Development projects are viewed as integral to 
extending technological capabilities. Finally, successful corporations capitalize on existing 
strengths and overcome potential weaknesses and competitive threats.  
 
A common principle is that products are developed in isolation from other products, both in 
regards of products developed in the past and products currently being developed. Knowledge 
can however be transferred and shared between different product development projects. 
Nobeoka and Cusumano (1997) highlight two critical issues important for technology transfer 
and sharing in new product development. The First critical issue is that the speed with which 
a corporation can transfer component technologies from one project to another may have a 
significant impact on the competitiveness of a corporation’s product lines. The second critical 
issue is that strategic planning is important when transferring component technologies and 
effectively utilize them in more than one product. Strategic planning should involve technical 
issues such as product family architectures and component modularity, as well as 
organizational issues such as the allocation of engineering resources and the structuring of 
design work (Sanchez, 1995; Garud and Kumaraswamy, 1995). To gain advantage from 
technology transfer and sharing in new product development, a multiproject strategy can be 
formulated to help capitalize on the opportunity to join and share knowledge between 
individual projects. However, Nobeoka and Cusumano (1997) mean that an effective 
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multiproject strategy and management need to consider both the linkage between different 
product lines (interproduct line linkages) and the linkage between past and present projects 
(evolutionary linkages) to fully take advantage of knowledge derived from different product 
development projects. 
 
Nobeoka and Cusumano (1997) find that product development strategy is affected by the 
chosen path between radical and incremental R&D activities; products with completely new 
technologies may sometimes enable corporations to be first and thus monopolize a new 
market; products derived from related technologies with incremental changes can help sustain 
a corporation’s position in an existing market (Hollander, 1965; Banbury and Mitchell, 1995). 
Furthermore, new products based on technologies related to existing products often provide a 
corporation with a better chance to grow than products based on technologies unfamiliar to 
the corporation (Meyer and Roberts, 1986). 
 
New designs are one way of gaining competitive advantages.  Nobeoka and Cusumano (1997) 
state that in order to increase sales, it seems useful for corporations not only to develop new 
designs but, at the same time, to leverage these new designs quickly in overlapping projects. 
Effective multiproject management may demand specific strategic planning and 
organizational capabilities that are more difficult to devise and implement than single project 
management, the strategy may however be more difficult to imitate since it involves a host of 
related efforts in investment patterns, projects planning, and organizational coordination.  
 
 

3.7 Technology roadmap 
 
Technology roadmapping is a tool to facilitate integrated coupling, integrated planning, 
execution and evaluation of projects in regards to both technological as well as market issues. 
Technology roadmaps are told by Groenvald (1997) to be strategic tools, that support 
scheduling of relevant products and processes by means of simultaneous consideration of 
market pull, technology push, and their interaction over time. 
 
All corporations have formulated, and agreed upon, some kind of business strategy. 
According to Raurich et al. (2002), a business strategy leads to future technical needs, these in 
turn to help clarify R&D programs necessary to achieve the corporate goals. Furthermore, 
Raurich et al. (2002) highlight the importance of both top-down as well as bottom-up 
approaches when building roadmaps. The top-down construction enables explicit connections 
between business objectives and R&D efforts by creating a relationship between technology 
components and commercial goals. Basic research and core technologies are needed to 
provide a balanced portfolio to make the R&D programs possible (Baker and Smith, 1995). 
 
Tschirky et al. (1995) conclude that a corporation can face three basic technology decisions at 
the technological level within the roadmap. Addressed issues are; which technologies are 
relevant to the corporation? This decision is called the “Which-way-to-go-decision”. A 
comprehensive analysis is used to determine the technology need for current and planned 
products and services as well as an assessment of not yet deployed technologies needed in the 
future. The next big question to handle, according to Tschirky et al. (1995), is if the 
technological need should be internally developed or externally procured, also known as the 
“Make-or-Buy-Decision”. The last decision is to determine which technologies should be 
used exclusively internally or transferred to other corporations, the “Keep-or-Sell-decision”. 
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When using technology roadmapping, strategic R&D targets can be formulated by combining 
technology control and technology planning in an integrated roadmap. According to Wright et 
al. (1996), strategic control does consist of determining the extent to which the corporation’s 
goals are being attained (Wright et al., 1996). Technology control is an important part of 
strategic control. The feedback character of technology control makes it possible to monitor 
the fulfillment of the technology plan (Raurich et al., 2002). 
 
Kappel (2001) concludes that roadmapping is a useful tool for joining market insight and 
technological understanding when making technology strategy decisions. Moreover, Raurich 
et al. (2002) state that the effort of doing integrative technology planning and control is paid 
back through high strategic alignment within the corporation and the resulting effectiveness of 
resources. 
 
 

3.8 R&D portfolio planning and risk management- selection and 
prioritization 
 
Klimstra and Raphael (1992) point out that a potential project, at a later stage a potential 
product, should be evaluated as a part of a bigger picture rather than in isolation. Projects 
should be evaluated with consideration taken to other projects. This could be done by 
evaluating products derived from earlier development projects and products currently 
available on the market, introduced either by the corporation or their competitors.  This 
interdependent evaluation process can help create a product portfolio with the maximum 
return on allocated resources based on the relationship between the corporation’s all 
individual projects. Prahalad and Hamel (1990) suggest that instead of examining 
corporations as portfolios of businesses, executives should view them as portfolios of core 
competencies that transcend specific strategic business unit boundaries. The portfolio of core 
competencies can be used for multiple market applications and are difficult to imitate, and 
provide a substantial part of the design in final products that solve customers´ perceived 
problems and needs. 
 
Risk is one important factor to consider when selecting and prioritizing R&D projects. The 
corporation can choose either to conduct high risk- high possible return on investment- on 
development project or choose to conduct more predictable development projects with lower 
possible return on investment. Loch (2000) concludes that market positioning of new products 
are, unfortunately, influenced more by specific portfolio needs of the host corporation than by 
general principles of riskiness. He means that projects aimed at new markets where the 
corporation has a weak position, promise superior performance, because the current business 
portfolio is weak and demands entering new markets. Furthermore, Casson and Singh (1993) 
emphasis that as a project moves from the research to the development stage, it quickly 
become more expensive. Projects that are first looking promising, might run into unforeseen 
difficulties and be killed off before enormous investments might be made to overcome these 
major difficulties. Continuous reevaluation needs to be conducted to refresh the risk and 
expected reward, to hinder supporting unfavorable projects in the portfolio (Casson and Singh, 
1993).  
 
Managing risk related to R&D is a major task for management.  Braunstein and Salsamendi 
(1994) state that an R&D portfolio can be created to help manage risk associated with 
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development of new products in relation to existing products and competitors’ current and 
future products. The R&D portfolio can be balanced using decision and risk analysis (D&RA). 
D&RA is a systematic tool for evaluating decision problems by comparing uncertainty and 
complexity. D&RA can be used to compare different projects on a consistent basis of risk and 
profit. It brings in the key attributes of; technical and commercial uncertainty, commercial 
value, and R&D productivity. Projects are compared on the bases of technical success versus 
net present value given technical success (Braunstein and Salsamendi, 1994). D&RA can also 
be a helpful tool to help management make the most suitable, in regards of risk taking, R&D 
portfolio decisions. 
 
As stated before, competence stretching can help lower the risk when building future core 
competences, derived from current core competences. McDermott and O’Connor (2002) find 
three approaches to consider when managing risk associated with competence stretching. 
They are leveraging from known capabilities, outsourcing, and choosing not to face all the 
issues of uncertainty concurrently. Figure 8 illustrates project characteristics classified along 
dimensions of technical and market uncertainty. The upper right quadrant is also known as the 
“suicide square” due to high levels of uncertainty on multiple fronts. Leveraging from known 
capabilities, derived from each corporation’s unique, historical knowledge of the enabling 
technologies, can help lower risk. Corporations can effectively shift their project’s location on 
the grid away from the unfavorable “suicide square, by building core competences on already 
existing internal strengths, knowledge of markets and technologies Furthermore, outsourcing 
can be an approach to manage risk as well as alliances to fill competency gaps, market based 
or technical based, absolutely critical to success of the project. Finally, an entire set of risks 
can by management be chosen, to be ignored just to help the project team make progress on at 
least something (McDermott and O’Connor, 2002). 
 
 
                                       Risk 
                    
                   High                                 Radical 
                                                       
 
             Market  
         Uncertainty  
 
 
                   Low       Incremental 
 
                                Low                            High 
                                                  Technological 
                                            (R&D and production) 
                                                    Uncertainty 
 
Figure 8. Uncertainty reduction in radical innovation (McDermott and O’Connor, 2002) 
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3.8.1 Radical and incremental R&D 
 
Incremental innovations are typically extensions to current product offerings or logical and 
relatively minor extensions to existing processes (Ettlie, et al., 1984; Dewar and Dutton,1986), 
radical product innovations involve the development or application of significantly new 
technologies or ideas into markets that are either nonexistent or require dramatic behavior 
changes to existing markets. These radical innovations, in turn, provide the foundation upon 
which future generations of products are manufactured.  
 
To break up R&D projects into radical and incremental development is one way to classify 
R&D activities. Another way to break up, and classify, R&D projects are to divide them into 
nonmodular and modular design projects. According to Fleming and Sorensen (2003), 
modular design means that a change in one component of a product has little effect on the 
overall product. In a nonmodular, or “coupled” design, change in one component does highly 
affect the overall system/product. Modular designs make R&D more predictable, but tend to 
result in incremental product improvements while coupled designs are riskier with a potential 
higher pay-off. This trade-off between predictability and innovation can be visualized as a 
“technology landscape”. Fleming and Sorensen (2003) state that technical modularity, 
whether coupled design or modular design, affects R&D efforts. R&D strategy should take 
into account the overall approach of the corporate strategy when navigating the technology 
landscape.  
 
Whether management has chosen to break up, and classify, R&D projects into radical and 
incremental or nonmodular and modular, the risk of failure is still present and there is a need 
to systematical deal with it. Strategic R&D landscaping is a tool to help understand and 
visualize the basics of the inherent behavior, probability of success and failure, which affect 
the outcome of a typical R&D project. The strategic landscape can be used to determine risk 
and calculated expected return on the R&D investment. Dosi (1988) claims that a strategic 
landscape is a probability field, where corporations occupying identical locations in the 
strategic landscape may realize different pay-offs; R&D activities are more a game against 
nature than a game against competitors. According to Lee and Harrison (2001), a time lag is 
embedded in the strategic R&D landscape that hinders benefit of feedback on recent choices 
before making additional investment decisions. They state that the landscape has two 
potentially attractors i.e. an imitative attractor that offer modest but quick and more reliable 
return on investment, and an innovative attractor that offer potentially high, but very uncertain 
returns, delayed by a product development lag. The relative emphasis on investment in 
innovation versus imitation is called the R&D mix. The intuitively appealing interpretation is 
that innovative strategies are most viable when corporations are somewhat shielded from 
short-term survival pressure (Lee and Harrison, 2001). General Electrics, for example, looks 
to develop new technology “platforms”- the basis for entirely new products and processes, 
also known as “game-changers” (Edelheit, 1998). 
 
The R&D mix, agreed upon by management, does not necessarily results in implementing the, 
by the corporation, chosen R&D strategy to undertake a certain amount of radical and 
incremental R&D projects. Howerever, whether a corporation has chosen to emphasis on 
innovation or imitation, research has shown that it is often difficult to get support for radical 
projects in large corporations (Dougherty and Hardy, 1996). Internal cultures and pressures 
often push efforts toward, more low risk, immediate reward, incremental projects. Scarpello et 
al. (1986) find that the level of management support for R&D activities is likely to be 
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constrained by resource availability. This implies that in more difficult economic times, 
commitments to basic long-term research appear to fade, and commitments to new 
innovations begin to fade. As a result, product development strategies tend to become the 
primary that is consistent with heavy emphasis on marketing (Scarpello et al., 1986). 
Corporations might need to create different sets of rules for the two type of innovation, radical 
and incremental. It appears important that corporations´ management recognize the need to 
build competency while simultaneously excelling at incremental innovation, with its focus on 
current customers, speed to market, and intense competition (McDermott and O’Connor, 
2002). 



 31

4 RESULTS AND ANALYSIS 
 
 
 
I interpret the role of R&D strategy, in relation to technology management, as follows; the 
R&D strategy is formulated to support the technology management strategy, and the 
technology management strategy is formulated to support the corporate strategy. The R&D 
strategy can be divided into three phases; the shaping of R&D strategy, the integration of 
R&D strategy with corporat qqe strategy and the monitoring phase of R&D 
strategy to ensure alignment with the corporate strategy. A strategy formulation process, on 
all levels, is a never-ending set of two-way interaction (see figure 9). 
 
 

Corporate Strategy 
 
 
 

Technology Management strategy 
 
 
 

R&D strategy 
 
 
 
                       Shaping R&D                Integrating R&D            Monitoring R&D 
                                                              with corporate 
                                                                   strategy 
 
Figure 9. Technology management strategy and R&D strategy in relation to corporate strategy (own) 
 
 

4.1 Role of the R&D function 
 
The impact of corporate strategy on R&D activities can heavily influence the right path to 
choose when determining R&D strategy and the role of the R&D function (Power, 1986). A 
strategic choice, at corporate level, whether to undertake a strategy of technological 
leadership or to follow an already established technology path affects the responding R&D 
strategy (Lee and Harrison, 2001). Power (1986) highlights two major strategic issues that 
will shape the R&D strategy and organization: technology-driven or market-driven. 
 
Defining an R&D mission aligned with the corporate strategy is crucial when leading the 
R&D function in the right direction. The R&D mission should be constructed in a way that it 
supports the overall corporate strategy by defining corporate technology goals, core 
technologies to focus on for the R&D function, and the relationship between the R&D 
function and other corporate functions (Power, 1986). The mission given to the R&D 
management is to identify the areas of opportunity that could shape the future corporate 
strategy (Braunstein and Salsamendi, 1994).  
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R&D has two critical roles. The first is to support the existing business and the other is to act 
as an agent for change (Thomas, 1984). Roussel et al. (1991) claim that industrial R&D has 
three major strategic purposes: to defend, support, and expand existing business, to drive new 
business, and to broaden and deepen a corporation’s technological capabilities 
 
However, Adler et al. (1989) conclude that capabilities that can provide competitive 
advantage are built, not acquired. If you can buy it, so can your competitor, this implies that 
the role of the R&D function is critical to the long-term success of the corporation. 
 
Spencer and Triant (1989) claim that there are three important factors that encourage an 
expanding role for R&D function in the future: pace of change, competitive pressure, and 
overhead reduction mandate. This implies a changing role for the R&D and its strategy 
formulation process, where these factors, pace of change, competitive pressure and overhead 
reduction mandate, demands a closer alignment between technology management strategy, 
R&D strategy and corporate strategy to keep the corporation’s competitive in the marketplace. 
 

4.2 A support to corporate strategy  
 
The R&D strategy formulation consists of three stages, as shown earlier in figure 9; the 
shaping of R&D strategy to support the corporate strategy, the integration of R&D strategy 
with corporate strategy and the monitoring of R&D strategy to ensure fulfillment of future 
technological needs, derived from the undertaken corporate strategy. 
 

4.2.1 Shaping R&D strategy  
 
As shown before in figure 11, one essential part of R&D strategy formulation is the need to 
shape an R&D strategy that is perfectly aligned with the corporate strategy to ensure 
maximum return on allocated R&D resources. Baker and Smith (1995) highlight that business 
strategy leads to future technical needs, these in turn to help shape R&D programs necessary 
to achieve the corporate goals. 
 
Chang et al. (2003) classify four trade-off areas that require corporations to make strategic 
decisions when shaping R&D strategy: the balance of product mix, the degree of R&D 
involvement, the breadth of technology scope, and the sources of innovation. A strategic 
choice made at corporate level whether to undertake a strategy of technological leadership or 
to follow an already established technology path affects and shapes the responding R&D 
strategy. 
 
Willingness by corporate headquarters to balance the high predictability of incremental 
improvements, with modest return, and the potential high pay-off of riskier radical innovation, 
should carefully be taken into consideration when shaping R&D strategy. Furthermore, a 
responding product development strategy is affected by the chosen path between radical and 
incremental changes (Nobeoka and Cusumano, 1997). 
 
Part of a corporation’s basic technology strategy is to determine the degree of its R&D 
investment (Scherer, 1980; DeCarlois and Deeds, 1999). The corporation can choose either to 
try to follow the technological path of competitors or strive to become, or maintain as, market 
leader. The decision, to attempt to be a leader or attempt to be a follower, affects R&D 
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spending and, in most cases, increases if a technological leadership position are decided to 
strive towards or maintain (Segerstrom and Zolinerek, 1999). The level of R&D investment 
clearly influences a corporation’s possibility to shape R&D strategy, creating boundaries for 
possible directions to lead the corporation towards. 
 
The breadth of technology scope should carefully be evaluated before adopting the 
appropriate R&D strategy. Corporations need to make an important choice whether to focus 
on a narrow and specific technology to develop a deeper understanding of core products 
(Hamel and Prahalad, 1994; Rheem, 1995) or to choose to compete on a broader field of 
technologies to secure flexibility and adaptability to help identifying contemporary business 
(Grandstrand et al.,1997).  
 
Finally, Chang et al. (2003) claim that governance structure of innovation, i.e. the decision 
concerning the use of internal R&D or alliances in bringing innovations to market 
(Chesbrough and Teece, 1996; Mang 1998; Robertson and Gatignon, 1998), is important 
when formulating basic technology strategy. This implies that the use of internal R&D vs. 
alliances is essential to consider when shaping R&D strategy. 
 
Powers (1986) introduces two major strategic issues in respect to technology management; 
market-driven and technology-driven, and two special cases: mix of low- and high- 
technology businesses, and middle ground corporate strategy. Corporations should create 
different sets of rules for the two types, radical and incremental, of innovation. A strategic 
decision in regards of predictability and innovation should be made at corporate level to help 
shape a R&D strategy that prepares the corporation for the future, with a future congruence 
between R&D strategy and corporate strategy as a goal. 
 

4.2.2 Integrating R&D strategy  
 
R&D strategy should be integrated with corporate strategy to help creating long-lasting 
competitive advantages through superior alignment between corporate strategy, technology 
management strategy and R&D strategy (see figure 9). Joining market insight and 
technological understanding is the main purpose to integrate R&D strategy and corporate 
strategy. The goal is to create and obtain core capabilities and unique resources aligned with 
the need of the corporation to stay ahead of the fierce competition in the future. 
 
Technological innovation is a tough task to for management to handle. According to Mitchell 
(2000), management challenges that arise from technological innovation depend to a 
significant extent on whether the technology is emerging or established, and on whether the 
business is emerging or established. Kappel (2001) states that roadmapping is a useful tool for 
joining market insight and technological understanding when making technology strategy 
decisions. Pappas (1984) points out that linking business and technology profiles ensures that 
the corporation does not run the risk of developing a potentially attractive strategy based 
solely on financial data. Otherwise, the corporation might discover that it lacks the 
technological strengths that are needed to achieve the corporate objectives. Adler et al. (1989) 
claim that technology both drives and is driven by all other elements of the business strategy. 
Baker and Smith (1995) conclude that the construction of a roadmap enables explicit 
connections between business objectives and R&D efforts by creating a relationship between 
technology components and commercial goals. 
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However, Hayes (1985) points out that technology planning should be seen more as a 
compass and directional heading, not a detailed itinerary. It is then possible to plan much 
further into the future, even in dynamic environments. Furthermore, Klimstra and Raphael 
(1992) state that R&D and business units must have common goals and operate inside a 
defined framework. But they must have the flexibility and receptivity to allow them to take 
advantage of unplanned and valuable discoveries. This implies that a “give and take” situation 
between corporate management and R&D management is evolving. On one hand, the 
corporate side strives to tightly budget R&D investments while R&D management wants 
more budget flexibility to adjust investments, accordingly, as projects evolve. 
 
There is no doubt that R&D activities, performed by corporations to increase profitability, 
also known as industrial R&D, are strategically important. Roussel et al. (1991) claim that 
industrial R&D has three major strategic purposes: to drive new business, to broaden and 
deepen a corporation’s technological capabilities, and to defend, support, and expand existing 
business. If this is the three major strategic purposes for industrial R&D, then should the 
integration of R&D strategy and corporate strategy be extended to include new product 
development strategy and multiproject strategy. Nobeoka and Cusumano (1997) mean that a 
multiproject strategy and multiproject management need to consider both the linkages 
between different product lines (interproduct line linkages) and the linkages between past and 
present projects (evolutionary linkages). They claim that effective multiproject management 
may be more difficult to imitate since it involves a host of related efforts in investment 
patterns, projects planning, and organizational coordination. McDermott and O’Connor (2002) 
add that competency stretching can help move the corporation in a new direction (either 
technologically or through markets) and might require the creation of truly new abilities and 
knowledge within the corporation. The projects and the competence derived from them will, if 
successfully, stretch the corporation into new directions and ventures. 
 
The R&D function, and its development projects, should be integrated with the corporate 
strategy of the corporation, since the undertaken projects significantly determines which core 
capabilities that will be created and invested in. These core capabilities will eventually shape 
the technological strengths of the corporation in the future. Development projects should be 
viewed as integral to extend technological capabilities. Adler et al. (1989) point out that 
successful corporations capitalize on existing strengths and overcome potential weaknesses 
and competitive threats. Furthermore, decisions made on new product development and 
multiproduct management will shape the core capabilities developed by the R&D function. 
This extension of elements in the integration process is even more obvious when 
McDermott’s and O’Connor’s (2002) findings are taken into consideration. They found that 
leveraging from known capabilities that are derived from each corporation’s unique, historical 
knowledge of enabling technologies can help to lower risk. Additionally, according to Meyer 
and Roberts (1986), new products based on technologies related to existing products often 
provide a corporation with a better chance to grow than products based on technologies 
unfamiliar to the corporation. 
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4.2.3 Monitoring R&D strategy  
 
Once an R&D strategy is shaped and integrated with corporate strategy, it is vital to make 
sure that alignment is maintained and carried out properly. This implies the necessity to 
monitor the actual outcome in regards to the intended outcome of the undertaken R&D 
strategy (see figure 9). According to Raurich et al. (2002), strategic R&D targets can be 
formulated, through combined technology control and technology planning, in an integrated 
roadmap. Technology control is an important part of strategic control. A feedback character of 
technology control makes it possible to monitor the fulfillment of a technology plan. Raurich 
(2002) state that integrative technology planning and technology control enables high 
strategic alignment, within the corporation, and the results in effective use of resources. 
 
It is possible to help monitor the fulfillment of the intended R&D strategy, with respect to the 
intended future corporate strategy, by organizing the R&D activities in a, for the corporation, 
suitable way. In broad terms, corporations can choose either to organize their R&D activities 
centralized or decentralized. Roussel et al. (1991) claim that decentralized R&D is 
particularly effective when corporation focus on development activities of R&D, where 
business units are given the responsibility to make R&D decisions and monitor the 
performance of R&D activities. Moreover, they claim that centralized R&D activities ensure 
corporate control and corporate monitoring of the R&D activities, and provide the natural link 
between senior management and the supervision of maintaining long-term R&D objectives. 
 
Another possibility to facilitate monitoring is different funding approach. Who are paying for 
the R&D activities? Possible funding approaches are either business unit financed R&D, 
corporate funded R&D or both. The department that makes the actual investment in R&D 
project will, probably, monitor the return on their investment more closely than other units, 
which are not financially involved. 
 
Corporations try not to waste resources without return. Therefore, managers can be given the 
opportunity to buy external developed R&D activities to encourage them to monitor the 
outcome of in-house developed R&D. An example, at the corporation General Electric shows 
that it is possible for business units to acquire technology internally from the corporate lab or 
from external sources, without taking into account to favor internal R&D. This market 
mechanism, by selling a portfolio of R&D programs to businesses, makes R&D more 
objective-based and less technology-oriented (Edelheit, 1998). The possibility to acquire 
external R&D makes it more interesting for managers to monitor and evaluate the 
performance of in-house obtained R&D results it makes it possible to determine if in-house 
developed R&D should be favored or if external sources are to be favored. This implies that 
managers monitor R&D activities to avoid waste valuable resources without maximum return 
on investment. 
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5 CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 Conclusions 
 
The aim of this thesis was to investigate how R&D strategy can be shaped, integrated and 
monitored to support corporate strategy, regardless of industry. This thesis is based on an 
review of literature, written up to the year 2003, on underlying basic technology strategies, 
technology and strategic planning, product development strategy, R&D portfolio and risk 
management, and technology roadmapping. 
 
It was found that a perfectly shaped, integrated and monitored R&D strategy can help support 
corporate strategy, and an interdependency relationship between corporate strategy, 
technology management strategy and R&D strategy was identified, the interdependent 
relationship is shown in figure 9.  
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R&D strategy 
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                                                                   strategy 
 
Figure 9. Technology management strategy and R&D strategy in relation to corporate strategy (own) 
 
The field of R&D strategy is heavily researched and the amount of available information is 
extensive. However, researchers dealing with R&D strategy do not agree with each other on 
how to best manage R&D strategically.  
 
This thesis finds that there is no single tool or technique that can handle the whole process to 
simultaneously shape, integrate and monitor R&D strategy to support corporate strategy. The 
complex tool of technology roadmapping is however the one single tool that best, in 
comparison to other tools and techniques analyzed in this thesis, can manage the different 
aspects. A large proportion of literature is written on how to best manage the individual tools 
and techniques, but very little is written on the interdependency between all the tools and 
techniques.  
 
This thesis suggests that there is a need to join the best tools and techniques in a literature 
review that can provide managers with an overview of how to shape, integrate and monitor 
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R&D strategy to successfully support corporate strategy. I think that corporation’s need to 
have a clear vision of the role that technology play in their corporate strategy. Technology 
should not be seen just as an asset but as a factor that impacts the performance of the whole 
corporation. Furthermore, I believe that R&D strategy and corporate strategy have to be 
perfectly aligned for corporations to survive in the future. 
 
 

5.2 Recommendations for further study 
 
The relationship between competency stretching, new product development and R&D strategy 
and alignment with corporate strategy could be an area to focus further research on. This to 
investigate how undertaken R&D projects and development of new products shape future core 
competence. 
 
Another issue, not dealt with in this thesis, is the social factors of bridging the gap between 
R&D strategy and corporate strategy. That is, how to bridge the gap between people working 
together, although they have different educational background, some graduating from 
business schools others from technological-based educations.  
 
An empirical study or survey could be conducted to test the theories presented in this thesis 
on a certain industry or corporation. 
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