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ABSTRACT 
 
 
The business environment of today is characterized by ever-increasing turbulence. A 
continuous rise of technological opportunities, entrant of new competitors and new requests 
by customers create a demand for strategies aimed at continuously renewing sources of 
competitive advantage. The winning formula for competitive advantage is speed, surprise and 
technology development. Technology is increasingly considered as the main contributor to 
strategy creation. The current trend in strategy research is towards the “black-box of the 
corporation”, often carried out with the help of a resource-based view.  
 
This thesis focuses specifically on the formal strategic practices involved in technology 
strategy formulation. One methodology for technology strategy formulation is the Booz-Allen 
and Hamilton methodology. However, this methodology is based on what is called the 
industrial organization school of strategy rather than the resource-based view of strategy. One 
aim of this thesis is to adopt a resource-based view on the Booz-Allen and Hamilton 
methodology. Another aim of this thesis is to investigate the relationship between technology 
strategy formulation, technology strategy content and technology strategy implementation 
from a process management perspective.  
 
I find that a resource-based view of the corporation affect the Booz-Allen and Hamilton 
methodology for technology strategy formulation. The corporation should strive to keep 
flexibility in product markets by focusing on the corporation’s resources and capabilities 
rather than focusing on positions in the product market. Furthermore, a process management 
perspective can help understand the interdependency between technology strategy formulation, 
technology strategy content and technology strategy implementation activities.  
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1 INTRODUCTION 
 

1.1 Problem discussion 
 
Since the beginning of the industrial revolution, the world has seen a remarkable growth in 
the size and complexity of corporations. The artisans' small shops of earlier eras have evolved 
into the autonomous billion-dollar empires of today. Management responsibilities have 
become more and more specialized while corporations have become more complex as a result 
of new market entries and penetration of new market segments. The results have been 
spectacular. However, along with its blessings, this increasing specialization has created new 
problems, problems that are still occurring in many corporations. As complexity and 
specialization in a corporation increase, it becomes more and more difficult for managers to 
allocate available resources in a way that is most effective for the corporation as a whole.  
 
Fredrick Taylor revolutionized the workplace by maximizing the work performed by every 
single employee for the corporation. Each employee was like an isolated, highly specialized 
and optimized process. However, there is a problem related to this work specialization of each 
individual employee’s tasks. This design of the workplace tend for the many components of 
an corporation to grow into autonomous empires with their own goals and value systems, 
thereby losing sight of how their activities and objectives fit together with those of the overall 
corporation.  
 
Corporations solved this matter, temporarily, by grouping employees conducting similar tasks 
into functional areas (e.g. Research and Development, Sales, Marketing, Manufacturing, 
Logistics). This gave the corporations economies of scale due to more efficient use of the 
resources (e.g. money, machinery) that the corporations possess.  
 
However, the complexity of satisfying the customer and increased turbulence in the business 
environment demanded even closer and better cooperation between employees, especially 
cross-functional cooperation between functional units. Nowadays, responsibility for an 
outcome is more often spread over a group, rather than assigned to single employee as in the 
past. To facilitate this way of working, cooperation between functional areas often is a 
necessity.  
 
These cross-functional activities can be seen as processes (At&T, 1988; Melan, 1992 
Davenport and Short, 1990; Hammer and Champy, 1993). This phenomenon of cross-
functional cooperation can be investigated trough a process management perspective. 
 
Chandlers (1962) exhaustive study of the industrial revolution that swept across the United 
States in the early 20th century, found the birth of the discipline business administration as a 
result of the explosive growth in size and complexity of successful corporation's. The size and 
complexity of the corporation's demanded an approach that could deal with the external 
uncertainty in the business environment, with consideration taken to the corporations internal 
resources. This created the need of strategy, and evolved as a domain of business 
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administration, the initial theory contribution came from the military (for links between the 
field of military research and strategy research, see the work of Von Clausewitz, 1968 and 
Sun Tzu, 1971).  
 
Chandler finds in his study that the new administrative needs came less from an increase in 
volume of output than from the taking on of new functions. Furthermore, Alfred Chandler 
(1962, p. 383) concluded that “a company's strategy in time determined its structure and that 
the common denominator of structure and strategy has been the application of the enterprise's 
resources to market demand”. The rate of change in the business environment was not that 
great in the very beginning of the industrial revolution, this made long range planning of 
strategic activities favorable. Furthermore, the fact that Chandler found there is a direct 
connection between strategy, market demand and corporate resources certainly influenced the 
work of other leading researcher's in advent of strategy research. The work of Ansoff (1965) 
and Andrews (1971) were extremely external oriented with great emphasis placed on strategic 
planning and what later became called strategic positioning (e.g. finding the most promising 
position in the market place). Caves (1977) and Porter (1980 and 1985) used the theory of 
industrial organization to expand the work on strategic positioning, still with an external 
oriented approach to strategy.   
 
However, the increasing rate of change in today’s business environment has put increasing 
pressure on corporations to react more quickly, as time is often seen as source of competitive 
advantage (Stalk & Hout, 1990). Additionally, Rumelt, Schendel, and Teece (1991, p. 22) 
comments on strategy research strengthen this change in research focus: “Both theoretical 
and empirical research into the sources of advantage has begun to point to organizational 
capabilities, rather than product market positions or tactics, as the enduring source of 
advantage”. This implies that solely reactions to changes in the business environment are not 
to favor for corporation's to stay competitive.  
 
There is obviously more to strategy development then just the corporations’ position in the 
marketplace, but also the consideration of fit with present internal resources and capabilities 
possessed by the corporation (for some work on the resource-based view of the corporation, 
see Wernerfelt, 1984, Barney, 1991, Grant 1991, and Leonard-Barton, 1992). The work of 
Mintzberg and Waters (1985), Quinn (1978), Prahalad and Hamel (1990), Mintzberg (1978 
and 1994), among others, helped open up “the black-box” of the corporation by viewing 
strategic in a descriptive, rather than as before prescriptive, fashion. A resource-based view 
combines the internal (core competence) and external (industry structure) perspectives on 
strategy. Like the frameworks of core competence and capabilities, firms have very different 
collections of physical and intangible assets and capabilities. 
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Continuous rise of technological opportunities, new competitors and new requests by 
customers, demand for strategies aimed at continuously renewing sources of competitive 
advantage (Collis and Montgomery, 1995). Hofer and Schendel (1978, p. 200) declare “that it 
is quite clear that there are hierarchies of strategy, just as there are hierarchies of objectives 
and hierarchies of policies”. In this thesis, three major levels of strategy are identified– 
corporate strategy (1), business strategy (2), and functional area strategy (3). 
 

(1) Corporate strategy – what set of businesses should the corporation be in? 
(2) Business strategy – how should the corporation compete in XYZ business? 
(3) Functional area strategy – how can this function contribute to the competitive 

advantage of the business? 
 
One functional area given a greater role, as a result of the increasing change in the business 
environment, is the function of technology. One reason for this is the corporation's search for 
sustainable competitive advantage as a result of, for example, unique product offerings. This 
is what Grant (1991) would call a core capability (a unique bundle of resources not possible 
for competitors to imitate). Itami and Numagami (1992) argue that technology and innovation, 
in fact, is the most fundamental of all the core capabilities of a corporation. Product 
complexity increases as new technologies are introduced, and older technologies are often 
seen as base technologies that are prerequisites for competing in the market in the first place 
(Roussel, Saad and Erickson,1991). Increased product complexity demands increased cross-
functional cooperation since product complexity demands an even more specialized 
workforce to solve the complex tasks. Therefore, nowadays, responsibility for an outcome is 
more often spread over a group, rather than assigned to an employee as in the past. 
 
As a result, technology management responsibilities and technology related activities have 
become more and more complex. These activities are spread out across the whole corporation, 
but still have to be administrated and managed. The technology activities need to be guided in 
a direction, to help allocate resources in an effective manner. Therefore, a technology strategy 
is needed. Furthermore, if there is a need for a technology strategy, then there is a need for 
formulating (developing) this particular strategy.  
 
The focus of this thesis is primarily on the formulation of, the functional area strategy; 
technology strategy. Pappas (1984) introduced a methodology for technology strategy 
formulation based on strategic positioning. This methodology, developed by Pappas (1984), is 
commonly known as the Booz-Allen & Hamilton methodology.  
 
Platts et al. (1996) state that although the urgent need for knowledge about functional area 
strategy formulation is evident, little has been done obtain this knowledge. Moreover, Platts 
(1994) claim that existing literature dealing with business strategy formulation says very little 
about how to apply existing theory in an actual real-life setting, and the existing literature 
dealing with functional area strategy formulation is even sparse in this concern. 
 
When research in this area is mostly focused on strategy formulation on corporate or business 
level, I find it interesting to focus my research on functional area strategy formulation. 
Furthermore, prior research on strategy formulation have previously been based on strategic 
positioning whereas the major research trend in the general field of strategy research have 
been based on a resource based view of the corporation. Moreover, strategy formulation is of 
great interest for me and I sincerely hope to make a contribution through my research. 
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1.2 Purpose and research questions 
 
In this thesis I have applied a resource-based view aiming at adjusting the Booz-Allen & 
Hamilton Methodology to today’s business environment. 
 
I shall, therefore, focus my research efforts on the following research question; 
 
1. How does technology strategy formulation relate to technology strategy content and 
technology strategy implementation? (From a process management perspective) 
 
2. How does a resource-based view on corporations affect the Booz-Allen & Hamilton 
methodology of technology strategy formulation? 
 
 

1.3 Demarcations 
 
Since the research field of strategy is tremendously huge I limited my research to 
investigating strategy formulation in the functional area of technology. Technology strategy 
formulation is exclusively investigated in respect to the Booz-Allen & Hamilton methodology 
and the theoretical lens called resource based view. Strategy implementation and strategic 
control is not dealt with in detail in this thesis. No empirical data was gathered for this thesis. 
Moreover, this thesis focus on the analytical aspects of the strategy development process and 
therefore theories dealing with, and based on, other aspects such as politics and power, 
garbage can model, sense-making and, other forms of bounded rationality theories are 
excluded. 
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2 METHOD 
 
 

2.1 Purpose of research 
 
Research efforts can broadly be divided into three categories (Aaker and Day, 1990). Aaker 
and Day argue that research can be of exploratory, descriptive or causal nature.  
 
Exploratory research efforts aim to gain a deeper understanding to the general nature of the 
problem. The researcher's main objective is to obtain this deeper understanding by penetrating 
the specific problem area connected to the research question. 
 
Descriptive research is to prefer when the researcher is trying to provide the world with a 
more detailed map then was available before. Research with the aim to describe something 
has to have a sound foundation to build on, a map, even if less detailed, but still adequate. If 
the aim is to compile a more detailed map, then the area to cover should not be too big, but 
limited and precise. When conducting descriptive research, the aim is to describe how 
something looks without explaining why it looks this way (Patel and Davidson, 1991). 
 
Casual research is most often used when the researcher tries to prove some kind of 
relationship between different variables.   
 
In this thesis I have applied a resource-based view in order to revise the Booz-Allen & 
Hamilton Methodology to better suite today’s business environment. I will throughout the 
thesis try to understand what factors that are affecting the technology strategy formulation 
(given a resource-based view through a process management perspective) and how this 
strategy is created (called formulated in this thesis). This implies that the thesis is of 
exploratory nature. 
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2.2 Research approach 
 
Before conducting any research whatsoever, the researcher has to decide on whether to 
approach the research in a deductive or inductive manner, in addition whether to attack the 
research problem with a qualitative-based or quantitative-based approach.   
 
 

2.2.1 Inductive and deductive methods 
 
According to Zikmund (2000), a deductive approach is a process where conclusions are 
derived out of well-known and accepted facts. Frankfort-Nachmias and Nachmias (1994, p. 
46-47) describe this approach as “theory before research”. On the other hand, with an 
inductive approach the researcher derives her/his conclusions out of empirical observations in 
relation to a selection of theory (Eriksson and Wiedersheim, 1997). Frankfort-Nachmias and 
Nachmias (1994, p. 46-47) describe this approach as “research before theory”. 
 
This thesis is of pure deductive nature. The reason for this, is the absence of own empirical 
data, in addition to that the developed theoretical framework is deduced from existing 
research literature. Therefore, the conceptual model and conclusions are drawn straight from 
the frame of reference.  
 
 

2.2.2 Qualitative or quantitative research approach 
 
Research activities generally can be divided into two main categories namely quantitative and 
qualitative research efforts (Allwood and Eriksson, 1999). Patel and Davidson (1994) states 
that these two alternatives both have the same objective, to first collect data and then process 
the collected data to enhance knowledge.  
 
Theory-based thesis can be divided into two broader categories (Holme and Solvang, 1991). 
In general, there are two types of systematic reviews, quantitative (meta-analysis), and 
qualitative. If the thesis would have been based on a quantitative research approach, a meta-
analysis method would have been suitable. However, the goal of this thesis is to create a 
revisited methodology that enhance understanding; therefore, a quantitative research approach 
is not appropriate for the research questions addressed in this thesis.   
 
According to Holme and Solvang (1991), qualitative research efforts are to favor when the 
researcher tries to gain understanding and a comprehensive overall view, without seeking 
general validity in all contexts. Matthew Miles and Michael Huberman (1994, p.1) claim that: 
“Qualitative data are sexy. They are the source of well-grounded, rich descriptions and 
explanations of processes in identifiable local contexts…they help researchers to get beyond 
initial conceptions and to generate or revise conceptual frameworks.”  I find a qualitative 
research approach more suitable for the research questions addressed in this thesis. 
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2.3 Literature study and methods of data collection 
 
 

2.3.1 Development of frame of reference 
 
The frame of reference developed in this thesis is based on theory from the academic fields on 
process management, technology, and strategy. The research question and corresponding 
frame of reference is investigated through the theoretical lens resource-based view.   
 
 

2.3.2 Data collection 
 
This thesis is theory-based; therefore, the only source for data gathering was research 
literature, papers and books. Chris Hart (1998, p.13) define a complete literature review as: 
 
“The selection of available documents (both published and un-published) on the topic, which 
contain information, ideas, data and evidence written from a particular standpoint to fulfill 
certain aims or express certain views on the nature of the topic and how it is to be 
investigated, and the effective evaluation of  these documents in relation to the research being 
proposed”. 
 
In order to collect representative papers as grounding for the content a randomly selection 
from databases was conducted. Databases used were Business Source Elite (Ebsco), JSTOR, 
Elsevier Science Direct, and Emerald. The following key words were used “resource-based 
view, technology strategy formulation, work process and business process”. In addition my 
tutors, Thomas Lager and TorBjörn Nilsson, sorted out articles on subjective basis. However 
this study is still restricted to a limited area, and limited to papers and books, that only 
represent a given library access based on a payment, that was found at Luleå University of 
Technology. The complete set of data gathered for this thesis could, therefore, be called a 
semi-completed literature review, due to the rigorous, yet limited, use of information sources 
(i.e. databases) compared with the definition given by Hart (1998). 
 
 

2.4 Validity and reliability 
 
Validity is about: are we really measuring what we think and intend to measure? 
Reliability is about: repeatability and lack of measurement errors. If we conduct this particular 
research over and over again, do we obtain the same results over and over again? 
  
Quantitative research base the creditability of the analysis on statistically significant data, 
where the reliability can be proven by means of reliable scientific tools and methods, while 
the reliability of qualitative research will rely on the researcher’s ability to interpret and 
present collected data in such a way as to convince the reader that the research method is 
sound and that its findings can be trusted. 
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Historically qualitatively derived findings have seriously been doubt by many researchers 
(Miles and Huberman, 1994). A possible reason for these validity and reliability doubt is 
stressed by Matthew Miles (1979, p. 591):  
 
The most serious and central difficulty in the use of qualitative data is that methods of 
analysis are not well formulated. For quantitative data, there are clear conventions the 
researcher can use. But the analyst faced with a bank of qualitative data has very few 
guidelines for protection against self-delusion, let alone the presentation of unreliable or 
invalid conclusions to scientific or policy-making audiences. How can we be sure that an 
“earthy”,”undeniable”, “serendipitous” finding is not, in fact, wrong? 
 
Still, qualitative-based research often is the only method suitable to solve a complex problem 
with the help of flexibility that the method offers in comparison to the stiffer and, often 
argued, more precise quantitative-based research.  
 
 

2.5 Theory building and theory contribution 
 
According to Schwab (1980), development of conceptual models is closely related to theory 
building and qualitative-based research efforts (except for meta-analysis-based theory 
building). One can ask two basic questions; what is theory building and what is a good theory 
contribution? The answers to these fundamental questions reveal a great deal about important 
aspects on validity and reliability.    
 
What is theory building? 
A principal objective in the academic tradition is working systematically in order to generate 
an adequate theory contribution. Systematically means that the researcher works with 
sophisticated methods appropriate to the undertaken issue, and analyses them technically with 
respect to current theory in order to gain carefully considered conclusions (Schwab, 1980).  
Adequate here refer to the work of finding concepts covering the items of necessity for a 
phenomenon or concept. A theory contribution thus respects the general theory in circulation, 
but also illustrates the boundaries of the concept or phenomenon generated. 
 
What is a good theory contribution? 
A good theory development is attained by a model that defines the concepts strictly, but also 
proposes how the concepts are measured (Schwab, 1980). Thus, constructs illustrate how 
certain characteristics of a man and how a man succeeds to attain its objectives (Schwab, 
1980). A good theory may hence depend on how carefully the concepts are derived, but also 
on how clearly the links are between the fragments in the construct are delineated. On the 
other hand construct validity determines to what extent a value of theory is obtained. Robert 
Sutton and Barry Staw point out that: 
 
“Theory is about connections among phenomena, a story about why acts, events, structure 
and thoughts occur. Theory emphasizes the nature of causal relationships, identifying what 
comes first as well as the timing of such events. Strong theory, in our view, delves into 
underlying processes so as to understand the systematic reasons for a particular occurrence 
or nonoccurrence. It often burrows into microprocesses, laterally into neighboring concepts, 

 8



or in an upward direction, tying itself to a broader phenomenon. It usually is laced with a set 
of convincing and logically interconnected arguments” (1995:378) 
 
This quote made by Sutton and Staw confirm the need of bringing logically deduced 
correlated chains of evidence to verify strong theory. Moreover a criterion for good theory is 
its usefulness (Brief and Dukerich, 1991). Finally a good theory is also plausible (i.e. honest, 
reasonable and true theories). An assumption in this thesis is, that satisfying this statement 
does not imply that a researcher has to conduct quantitative research but also can use 
qualitative research. In order for qualitative research to be valid and reliable, the methods 
used have to be creditable, dependable, and replicable in qualitative terms (Miles and 
Huberman, 1994). This can be done by providing the reader with visibility (i.e. honest and 
hard facts) and clearly stated methodological choices (i.e. methods used). 
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3 FRAME OF REFERENCE 
 
The frame of reference developed for this thesis is rather complicated, and therefore a 
preliminary section is needed. The frame of reference consists of a total of four core elements 
and two complementary elements needed to answer the two research questions stated in the 
purpose and research questions section. The four core elements are strategy, process 
management, technology and resource-based view. The intersection between the first three 
core elements stated above can be summarized as strategy formulation in the functional area 
(level of strategy) of technology.  
 
The first research question “How does technology strategy formulation relate to technology 
strategy content and technology strategy implementation? (From a process management 
perspective)” is investigated in the intersection of theory on strategy, process management 
and technology.  
 
The second research question ”How does a resource-based view on corporations affect the 
Booz-Allen & Hamilton methodology of technology strategy formulation?” is investigated in 
the intersection of theory on strategy, process management and technology from a resource-
based view of the corporation. Hence, the two research questions derive its frame of reference 
from slightly different elements and therefore are in need of a more thorough explanation.  
 
Research question 1 “How does technology strategy formulation relate to technology strategy  
content and technology strategy implementation? (From a process management 
perspective)”derives its frame of reference from a total of three core elements. The three of 
these elements are theory on strategy (A), process management (B) and technology (C). This 
research question is investigated in the intersection (D) between strategy (A), process 
management (B) and technology (C). The intersecting area (D), or element, is known as 
technology strategy formulation, joining theory on strategy, process management and 
technology  
 
Research question 2 “How does a resource-based view on corporations affect the Booz- 
Allen & Hamilton methodology of technology strategy formulation?” derives its frame of 
reference from the same three core elements (A,B,C), but adds the element of resource-based 
view (F). The Booz-Allen and Hamilton methodology is an existing methodology for 
technology strategy formulation. However, the existing Booz-Allen and Hamilton 
methodology for technology strategy formulation is based on a theoretical lens called 
industrial organization. In this thesis a resource-based view is applied.  
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Figure 1 below shows the five elements, strategy (A), Process management (B), Technology 
(C), technology strategy formulation (D) and the Booz-Allen and Hamilton methodology (E), 
and their interdependency. The last element is the theoretical lens resource-based view (F) 
that influences the view on corporations and therefore the view of the other five elements. The 
resource-based view combines the internal (core competence) and external (industry structure) 
perspectives on strategy.  Like the frameworks of core competence and capabilities, firms 
have very different collections of physical and intangible assets and capabilities. The concept 
called theoretical lens in this thesis is interchangeable with the concept of perspective, 
frequently used by academia. 
 
 

 

Strategy (A) Process
management (B) 

Technology (C)

Theoretical lens: Resource-based View (F)

(D)
(E)

 
 
Figure 1. Frame of reference for the two research questions 
 
 
What is the difference between (D) and (E) in the figure above? 
To highlight the difference between (D) and (E): (D) is a phenomenon while (E) is one 
particular methodology to deal with (and solve) the phenomenon. 
 
(D) To sort things out, technology strategy formulation (D) is an actual phenomenon. The 
phenomenon is that corporations are in need of a technology strategy (and therefore 
technology strategy formulation) 
 
(E) The Booz-Allen and Hamilton methodology is a methodology for technology strategy 
formulation. This implies that the area named (E) in the figure above, is one methodology for 
technology strategy formulation (D). Hence, that the methodology developed by Booz-Allen 
and Hamilton (E) is trying to solve the actual phenomenon (D). 
 
(D) is equal to a phenomenon or activity that is needed to be solved.  
(E) is equal to the solution manual to the phenomenon or activity above. 
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The outline of the sections in frame of reference chapter and briefly commented on if 
necessary;  
 
Core elements 
A. Strategy – section 3.1 
B. Process management  - section 3.2 
C. Technology- section 3.3 – the context, or functional area, in which strategy formulation is 
investigated in. 
F. Resource-based view– section 3.5   – How does a resource-based view on corporations (F) 
affect the Booz-Allen & Hamilton methodology of technology strategy formulation (E)?  
 
Complementary elements 
D. Technology strategy formulation – section 3.1, 3.2, 3.3, 3.4 and 3.5 – Research question 1:  
How does technology strategy formulation relate to technology strategy content and 
technology strategy implementation? (From a process management perspective)  
E. Booz-Allen and Hamilton Methodology – section 3.4– one existing methodology for 
technology strategy formulation (C) 
 
The remaining part of this chapter, frame of reference, will follow the outline above (from A 
to F) with some minor crossovers between the different elements. The context, or functional 
area of technology, will exclusively be treated in relation to the other two core elements; 
strategy and process management. 
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3.1 Strategy 
 
There are many definitions of strategy. In this thesis, a definition by Henry Mintzberg (1979) 
has been selected. 
 
“Strategy is a mediating force between the organization and its environment: consistent 
patterns of streams of organizational decisions with the environment.” 
 
This definition clearly elevates the role of strategy from not only passively responding to the 
opportunities and threats presented by the external environment, but continuously and actively 
adapting the organization to meet the demands of the changing environment. 
 
Mintzberg and Lampel (1999) call this view of strategy the learning school, a view in which 
strategies are emergent, and where strategy formulation activities can be found on various 
levels throughout the organization. As the organization’s external environment continuously 
change the responding strategy continuously has to change, which requires intertwined 
strategy formulation and strategy implementation.    
 
 

3.1.1 Strategy formulation 
 
Strategy formulation is the process for developing a strategy (i.e. its content). Research on 
strategy formulation can be based on analytical or political aspects. Most research in the 
policy area discuss only the analytical aspects while most research based on political, social, 
and behavioral aspects neglect the analytical side of the process (Hofer & Schendel, 1978). 
This thesis focuses on the analytical aspects of the strategy development process. However, 
this does not imply that social, behavioral, and political aspects of the strategy formulation 
process are not important. But, as Hofer and Schendel (1978, p. 203) argue that in businesses 
“economic and technological considerations should take precedence over social and political 
considerations, although both types of factors must be incorporated into the final strategic 
decision”. 
 
 

3.1.2 Strategy content 
 
Strategy content is the result of the strategy formulation, and is summarized in a strategy 
document. One of the most fundamental assumptions that I make in this thesis is that the 
content of a corporation’s strategy significantly influences the corporation’s overall, long-run 
performance. That is, an assumption for this thesis is that certain types of strategies produce 
better results than others over the long term. However, this does not imply that it exist one 
superior strategy, regardless of environmental circumstances.  
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3.1.3 Strategy implementation 
 
Strategy implementation is the actual use of the formulated strategy, communicated with the 
help of the strategy document (strategy content). Mintzberg and Lampel (1999) declare that 
intertwined strategy formulation and strategy implementation process is a necessity for 
corporations to stay competitive. The focus of this thesis is solely on the strategy formulation, 
while the only part taken into consideration from the strategy implementation process is its 
feed-back characteristic (dealt with as input to the strategy formulation process).       
 
 

3.1.4 Industry as a source for strategy direction  
 
Some argue that industry behavior and actions are to prefer when to determine strategy 
direction, others strictly stress the opposite behavior. “Dominant logic” is a term developed by 
Prahalad and Bettis (1986) that help understand the fact that different corporation's interpret 
the same external environment in quite different ways. An corporation is said to develop a 
“dominant logic” when it repeatable filter information in such a way that some data becomes 
dominant in decision-making while for some reason ignoring other, just as equally important, 
data. Sometimes whole industries can develop this “dominant logic”. The misfit with “the 
actual environment” can be attained by scanning and reacting to current competitor’s moves. 
This phenomenon can for example open up for new market entrants better suited for the actual 
competitive environment. Utterback (1994) find that revolutionary change for an industry 
almost exclusively is initiated by a new entrant, and the end result for the established 
corporations is usually devastating. This phenomenon could be tracked back to the “dominant 
logic” spread out across the industry. 
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3.2 Process Management 
 
Garvin (1988) state that scholars have developed three major approaches to organizational 
processes. The three approaches are work processes, behavioral processes, and change 
processes. A work process approach is chosen for this thesis.  
 
Essentially, a process is essentially a method for doing things (Garvin, 1988). A more detailed 
definition is proposed by AT&T (1988, p. 5) “a process is a set of interrelated work activities 
that are characterized by a set of specific inputs and value-added tasks that produce a set of 
specific outputs.” 
 
Corporation's can be seen as a set of processes (Melan, 1993). Processes underlie all work 
activity and are found in all corporations and in all functions of corporations. Processes are 
nested within other processes, making it hard to determine which activities belong to which 
processes.  
 
Krajewski and Ritzman (2000) state that decisions on process management are strategic and 
can affect a corporation's ability to compete over the long run. Efficiency is affected by 
choices made when processes are designed. Furthermore, Krajewski and Ritzman (2000) 
stress that process management is an ever ongoing activity. 
 
Hammer (1996) claims that many of corporation's current processes are results of a series of 
ad hoc decisions made in the past, with little attention to effectiveness across the entire 
process. Therefore, problems that troubles modern corporations are not task problems. They 
are process problems. Davenport and Short (1990) argue that rather than maximizing the 
performance of particular individuals or business functions, corporations must maximize 
interdependent activities within and across the entire organization.  
 
 

3.2.1 Process - a set of tasks  
 
Hammer (1996) clearly illustrates the difference between a task and a process. If a task is a 
part of something then a process is the whole. A task is a unit of work, a business activity 
normally performed by one person. A process, in contrast, is a related group of tasks (also 
called steps, transactions or activities) that together crate a result of value to the customer.  
These tasks are interrelated and semi-ordered. As a result of the process, inputs are converted 
into outputs, to reach a defined goal.  
 
Davenport and Short (1990) argue that processes have two important characteristics: 
 

• They have customers; i.e., processes have defined business outcomes, and there are 
recipients of the outcomes. Customers may be either internal or external to the 
corporation. 
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• They cross organizational boundaries; i.e., they normally occur across or between 
organizational subunits. Processes are generally independent of formal organizational 
structure.  

 
A process is repeatable, continuous, occasional or periodical, and has known or un-known; 
input- and output- boundaries, owner or owners, customer or customers and other 
stakeholders that influence, or are influenced, by the process and its results (see figure below).  
 
AT&T (1988), process management is a two phase-cycle. The process has to be managed and 
the process has to be improved. In order to fulfill these duties several issues have to be sorted 
out: 
 

• Process ownership – to ensure that someone is in charge of the process and that a team 
exists to carry out day-to-day management activities. 

• Input and output boundary – To assure that the process is clearly defined, that 
customer expectations are clearly understood, and that measures are in place to 
determine how well the process is satisfying customer requirements and internal 
business objectives. 

• Measurement and control – to understand how internal process problems affect 
customer satisfaction to identify opportunities for process improvement.  

• Improvement - to achieve and sustain a new level of process performance. 
 
A typical process management work flow is illustrated below in figure 2. 
 
 
Process ownership

Measurement Control
Input Output

Improvement

Boundary Boundary  
 
Figure 2. The basic principles of process management (adapted from Melan, 1993) 
 
 
In essence, a corporation can be described as an interdependent set of uncountable processes. 
These processes are interrelated and sequentially ordered. The output from one process is very 
often the input to another process. The crossing point, where a certain output of a process 
transforms into a certain input for another process is crucial to manage (Melan, 1993). The 
output is “handed off” to someone else in another part of the corporation.  
 



3.3 Technology 
 
The functional area of technology is also known as the functional area of research and 
development. Hence, this thesis treats these two concepts as identical, although the concept of 
technology is used. Therefore, in this thesis innovation is the same as technology.  
 
In this thesis development of a new technology is defined as any good, service, or idea that is 
perceived by someone as new. The idea may have a long history, but it is new to the person 
who sees it as new. 
 
This implies that a product or service may be new to one person but not to another. Hence, an 
old good or an old service can be introduced to a new market which then is considered as a 
new technology. Therefore, a product or service can be new to all markets or new to a single 
market, and still, be considered a technological innovation. 
 
The functional area of technology engages in cross-functional processes spread out across 
various functions. A process management perspective can help understand the function of 
technology and its relationship to other functions. 
 
 

3.3.1 Technology and process management 
 
Melan (1993) states that a common source of difficulty in work flow within functional 
organizations is that processes may cross several departments and may even extend beyond 
corporate boundaries to other geographical locations and business areas of a corporation. In 
this context, work flow is horizontal in nature, flowing through functional entities organized 
in a vertical command structure. Melan stresses that coordination of overall work flow is 
difficult and sometimes nonexistent in these types of processes. Mintzberg (1979) emphasizes 
that “the functional structure lacks a built-in mechanism for coordinating the work flow”.  
 
The functional area of technology is often the heart of a corporation's capacity for 
technological innovation. However, management of technology is a cross-functional 
challenge (Tushman and Anderson, 1997). According to Tushman and Anderson (1997) 
corporations only capture the full value of their technology advances when each of their 
functional areas brings its strength to support development of new technology. 
 
The functional area of technology engaged in various cross-functional processes. However, its 
two main processes are product development (new products), and process development 
(related to production process). Clark and Wheelwright (1997, p. 419) notes, “effective 
product and process development requires the integration of specialized capabilities”. 
These two processes are cross-functional and add up to the technology activities of a 
corporation.  
 
Hammer (1996) state that many categories of people participate in product development, 
Research and Development (R&D) people contribute technical expertise, marketing people 
offer their knowledge of customer needs, manufacturing experts comment on production 
efficiency and production economics, and finance people comment on profitability issues. The 
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difference between product development and R&D is essential: product development is a 
process while R&D is an organizational unit, compromised of technical and scientific 
employees. The difference between functional areas and processes are crucial, a functional 
area is an organizational unit (vertical) while processes (horizontal) run through different 
organizational units. An example on differences between organizational units (e.g. purchasing, 
manufacturing, R&D, and marketing) and processes (e.g. product development and process 
development) within a corporation are shown below in figure 3.  
 
 
 

 
 
Figure 3. Cross-functional technology processes  
 
 
Process development and product development together constitute the total set technology 
activities of the corporation. Therefore, the coordination of these activities together adds up to 
the technology strategy of the corporation. The aim of the technology strategy is to help as a  
mediating force between the technological issues within the organization and its external 
environment: consistent patterns of streams of technology-related decisions with the 
environment. 
 
This definition of technology strategy is a combination of the earlier general definition of 
strategy provided by Mintzberg (1979) and the definition of what characterized development 
of new technology. The functional area of technology, and its technology strategy, has to 
interact or react to business strategy.  
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3.3.2 Interaction with business strategy 
 
There is no doubt that technology and business strategy is related. Tushman and Anderson 
(1997) point of that technology is central to business strategy, although strategic management 
encompasses much more than just technology. It is difficult to capture profits from 
technology without a strategy for exploiting the competitive openings that new technologies 
provide. Research and development create valuable opportunities, but these are converted to 
survival, growth and profits only through a linkage between technology and business strategy 
(Tushman and Anderson, 1997).  
 
Itami and Numagami (1992) found in their review three types of interactions between 
business strategy and technology. Two of these are combined in this thesis:  
 
- Between current strategy and current technology (strategy capitalizes on technology) 
With this approach, current strategy should make the best use of current technology by 
obtaining the most favorable market position in the paramount market of today. This view is 
based on industrial organization and often favored in the strategic positioning approach to 
strategy (e.g. Andrews, Ansoff, Caves and Porter). Ultimately, it is about consistent alignment 
between the technology portfolio of today and the business portfolio of today. 
 
- Between current strategy and future technology (technology can in the long-run drive 
strategy formulation) and between future strategy and current technology (technology can 
drive strategy formulation) 
These two approaches both point out that technological potential can be greater than 
maximizing short term needs.  It is not always useful to obtain the most favorable market 
position in the short term but management should help encourage knowledge creation 
necessary for desirable competitive positions of tomorrow. This approach emphasis learning 
and knowledge creation and therefore can be traced to the work of, for instance, Prahalad and 
Hamel, D´Aveni and Leonard-Barton. Ultimately, it is about creating new knowledge suitable 
for use in future competition.  
 
Itami and Numagami emphasize a dynamic interaction between technology and strategy. 
Chiesa (2001, p. 47) summarizes the work of Itami and Numgami (1992) as”the dynamic 
interaction between technology and strategy takes place in two ways: 
 

- Strategy is conceived as a set of actions which help cultivate technology critical for 
future competition; in other words, the cognition of how the context will shape should 
help identify the key technologies for the future and consequently an appropriate 
strategy should be conceived to develop such technologies; 

- Technology is the driver of strategy, and, therefore, the technological competence base 
of the corporation can be itself the starting point of the strategy formulation.” 

 
No matter what undertaken approach, on how to handle the relationship between technology 
and business strategy, the technology strategy, nevertheless, has be formulated. There exits 
numerous methodologies for technology stategy formulation. One of the more widely is a 
methodology introduced by Chris Pappas in 1984, more often known as the Booz-Allen and 
Hamilton methodology.  
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3.4 Booz-Allen & Hamilton methodology – A methodology for 
technology strategy formulation 

 
The home of strategy formulation is in the intersecting area between strategy and process 
management. Furthermore, technology strategy formulation is the process of strategy 
formulation in the context of technology. A methodology, developed by Booz-Allen and 
Hamilton (1981) and Pappas (1984), for formulation of technology strategy has been widely 
used in many corporations around the globe. The methodology is based on three basic 
propositions and constitute of a four-step model for technology strategy formulation. After the 
four stages have been completed in sequential order, a technology strategy is born and ready 
for launch (implementation). 
 
The three basic propositions are: 
 

1. The direction and timing of technology evolution can be anticipated. 
2. Technology should be viewed as a capital asset. 
3. Assuring the congruence of technology investment and business strategy is essential to 

successful technology management. 
 
The Booz-Allen and Hamilton four-step process of formulating technology strategy involve 
following stages: 
 

1. Technology situation assessment 
2. Technology portfolio development 
3. Technology and corporate strategy integration 
4. Setting technology investment priorities. 

 
Each step of the process is described below. 
 
 

3.4.1 Technology situation assessment 
 
An internal and external scan of the technology environment beyond the scope of the 
traditional business portfolio should be conducted.  
 

(i) Technologies currently employed in the corporation's businesses, products and 
processes should be analyzed. 

(ii) The importance of each technology to specific products and/or business should be 
determined 

(iii) Priorities dictating past and current technology investments should be reviewed. 
(iv) The external competitive environment must be scanned to find investment patterns 

of competitors.  
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3.4.2 Technology portfolio development 
 
A technology portfolio help evaluate the technology capability that the corporation possess 
with respect to a given business segment. Pappas (1984, p. 32) states that“the technology 
portfolio is a tool that can be used to identify and systematically analyze key corporate 
technology alternatives and to set technology priorities”.  
 
 
Two dimensions are of importance when evaluating the technology portfolio in respect to 
each business segment: technology importance (the extent to which the technology is vital to 
compete in the particular business segment) and relative technology position (the position of 
the corporation in the particular technology in the particular business segment relative to 
competitors). 
 
 

3.4.3 Technology and corporate strategy integration 
 
Broadly speaking, a business portfolio measures a corporation's product lines in terms of 
market position and importance (i.e. product oriented). The technology portfolio has to be 
aligned with the business portfolio in order to gain advantage in a technology-related business. 
As Pappas (1984, p. 33) put it “the reasons for ensuring their consistency are compelling. On 
the one hand, if they are incompatible, a company runs the risk of developing a potentially 
attractive strategy based on financial data and other business portfolio information only to 
discover that it lacks the technology strengths needed to achieve its objectives. On the other 
hand, when analyzed in isolation, a technology portfolio can provide an unrealistic or 
distorted picture of the market attractiveness and competitive position”.   
This ultimately implies that the technology portfolio (and its technologies) must support the 
best positioned businesses. These best positioned businesses are evaluated on the basis of two 
dimensions: business segment attractiveness and the corporation's potential competitive 
position in the particular business segment. 
 
 

3.4.4 Setting technology investment priorities  
 
Pappas (1984) declares that a number of key questions arise at this, fourth, stage of the 
process: 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?  
 
Pappas claims that these questions can be answered by using the analysis conducted in the 
previous stage “technology and corporate strategy integration” (i.e. portfolio analysis). This 
should help management create technology investment options and determine relative 
technology expenditure compared to competitors. Furthermore, he notes that technology 
investment should be measured relative to its industry leader. 
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3.4.5 The 4-step model 
 
The sequential procedure of the 4-step technology strategy formulation methodology is 
illustrated below; the major activities, of each step, are stated as well as the level of detail in 
information gathering and decision-making (unit of analysis). 
 
 

Technology situation      Technology portfolio       Technology and corporate      Setting technology 
assessment development strategy integration investment priorities

Scan Evaluate Align Commit resources
* Internal (I) * Technology importance               * Align Technology portfolio with * Indentify resource 
* External (E) * Relative tech position                  current business portfolio requirements

Unit of analysis
I:Product and business level * Given business segment             * Specific product * Specific product
E: Investment pattern competitors * Specific business * Specific business

 
Figure 4. The Booz-Allen and Hamilton 4-step model of technology strategy formulation (Pappas, 1984) 
 
 

3.5 Resource-based view 
 
Edith Penrose (1959) argue in her book, The theory of the growth of the firm, that academia 
need to focus its research on the internal factors to find the answer to why some corporations 
are more successful than others, since she claim that the internal factors are the real source for 
competitive advantage. She introduced two basic premises for what later became the 
fundamental assumptions of the resource-based view of the corporation. First, the corporation 
should be viewed as a bundle of resources. Second, it is the heterogeneity, not the 
homogeneity, of the productive services available from its resources that give each 
corporation its unique character.  
 
Theoretically, the basis of resource-based view addresses the fundamental question of why 
corporations are different and how corporations achieve and sustain competitive advantage by 
deploying their resources. The resource-based view has turned focus on the black box of the 
corporation. 
 

3.5.1 Why are corporations different? 
 
Wernerfelt (1984) argue that each corporation can be conceptualized as a unique bundle of 
tangible and intangible resources and capabilities. The resource-based view assumes that 
corporations are heterogeneous because of the resources they own and control. It is generally 
suggested that this heterogeneity is an outcome of resource-market imperfections (Barney, 
1991), resource immobility (Barney, 1991), and corporations’ inability to alter their 
accumulated stock of resources over time (Carroll, 1993).  
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3.5.2 Basic Concepts of the resource-based view 
 
The literature suggests diversified terms, such as resources, capabilities, competencies, core 
competence, skills and assets as the basic concept of the view. In order to avoid confusion, 
Leonard-Barton (1992) stress that the concept of core competencies (Grant, 1991; Prahalad 
and Hamel, 1990; Hayes, Wheelwright and Clark, 1988) is interchangeable for distinctive 
competences (Snow and Hrebiniak, 1980; Hitt and Ireland, 1985), firm-specific competence 
(Pavitt, 1991), resource deployments (Hofer and Schendel, 1978), and invisible assets (Itami 
and Roehl, 1987).  
 
This issue raises the question of the meaning of whichever term to use. This thesis uses the 
terms “resources”, “capabilities” and “core competence”. 
 
Amit and Schoemaker (1993) define resources as “stocks of available factors that are owned 
and controlled by the firm. Resources are converted into final products or services by using a 
wide range of other firm assets and bonding mechanisms.” 
 
Hofer and Schendel (1978, p. 145-148) suggest six major categories of resources: financial 
resources, physical resources, human resources, technological resources, reputation, and 
organizational resources. Hence, “resources” consist of tradable tangible and intangible assets.   
However, Grant (1991) claim that few resources are productive on their own. Productive 
activity requires the coordination and cooperation of teams of resources, also known as 
capabilities. 
 
Capabilities refer to a corporation’s capacity to deploy and coordinate a team of resources 
using organizational processes, to affect a desired end (Amit & Shoemaker, 1993; Grant, 1996; 
Prahalad & Hamel, 1990). Furthermore, capabilities are information-based processes that are 
corporate specific and developed over time through complex interactions among the 
corporation’s resources (Amit & Shoemaker, 1993; Conner & Prahalad, 1996; Kogut & 
Zander, 1992; Leodard-Barton, 1992; Winter, 1987).  
 
Amit and Schoemaker (1993, p. 35) define capabilities as “a firm’s capacity to deploy 
resources, usually in combination, using organizational processes, to effect a desired end. 
They are information-based, tangible or intangible processes that are firm specific and are 
developed over time through complex interactions among the firm's Resources.” 
 
Leonard-Barton (1992) state that capabilities are considered core if they differentiate a 
corporation strategically. 
 
Prahalad and Hamel (1990) stress the importance of resource base development of 
corporation’s by introducing the concept of core competence. Prahalad and Hamel (1990) 
define core competencies as “the collective learning in the organization, especially how to 
coordinate diverse production skills and integrate multiple streams of technology”. 
 
The resource-based view and its emphasis on core competence is often compared to the 
theory of industrial organization and its emphasis on strategic positioning (product-market 
focus). Prahalad and Hamel (1990, p. 82) use a metaphor to highlight the importance of core 
competence instead of end products (industrial organization): “The diversified corporation is a 
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large tree. The trunk and major limbs are core products, the smaller branches are business 
units; the leaves, flowers, and fruit are end products. The root system that provides the 
nourishment, sustenance, and stability is the core competence. You can miss the strength of a 
tree if you look only at its leaves.” 
 
In addition, Grant (1996) stress that knowledge has emerged as the most strategically-
significant resource of the corporation. Thus, resources are the source of a corporation’s 
capabilities and these in turn the main source of its competitive advantage. 
 
 

3.5.3 Competitive advantage 
 
There are numerous definitions of competitive advantage. The concept of competitive 
advantage is of minor interest in this thesis, but, a broad definition by Barney (1991) has been 
selected to avoid confusion.  
 
“ …a firm is said to have a competitive advantage when it is implementing a value creating 
strategy not simultaneously being implemented by any current or potential competitors.” 
(1991:102). 
 
 

3.5.4 Sustainable competitive advantage 
 
A competitive advantage can be sustained only if it is impossible for other all corporations’ to 
duplicate the competitive advantage. If this duplication of competitive advantage is done by 
any other corporation, then the, former, competitive advantage does not exist anymore. If this 
duplication of competitive advantage is impossible, although time passes by, then the 
competitive advantage can be called a sustainable competitive advantage.  
 
 

3.5.5 Why do some corporations outperform others? 
 
Grant (1991) stress that the most important resources and capabilities for earning rents over 
time are those which are durable, difficult to identify and understand, imperfectly transferable, 
not easily replicated, and in which the corporation possesses clear ownership and control. 
These important resources and capabilities are called sources for competitive advantage. 
Moreover, sustaining competitive advantage despite fierce competition and evolving customer 
requirements call for continuous change in the corporation’s resource base. Grant (1991) 
emphasis that a resource-based approach to strategy is concerned not only with the 
deployment of existing resources, but also with the development of the corporation’s resource 
base to maximize rents over time. Eisenhardt and Martin (2000) highlight the role dynamic 
capabilities, namely, processes corporations use to alter their resource base, as sources of 
competitive advantage. This implies that a process itself can be a source of competitive 
advantage.  
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3.5.6 Resource-based view vs. industrial organization 
 
Birger Wernerfelt (1984, p. 171) notes,”for the firm, resources and products are two sides of 
the same coin. Most products require the services of several resources and most resources 
can be used in several products. By specifying the size of the firm's activity in different 
product markets, it is possible to infer the minimum necessary resource commitments. 
Conversely, by specifying a resource profile for a firm, it is possible to find the optimal 
product-market activities”.  
 
Wernerfelt point out that strategy can either be based on resource positions (corporation's 
strengths and weaknesses, e.g. resource-based view) or product-market positions 
(opportunities and threats in the market, e.g. industrial organization) or both (e.g. SWOT-
analysis). A resource-based view favors the performance of individual corporations while an 
industrial organization approach favors industry characteristics. Furthermore, a resource-
based view finds competencies of the corporation as a major concern for success while 
industrial organization emphasis competition as most crucial factor for success.  
A resource-based view and an industrial organization view on corporations differ on various 
factors (see table 1). 
 
 
Table 1. Resource-based view vs. industrial organization (adopted from Wernerfelt, 1984) 
 
Factor Industrial organization Resouce-based view

Competitive Industry positioning Ownership of unique

Advantage resources or capabilies

Determinants Industry characteristics Type, amount and nature

Of profitability Corporate market  position of Corporate resources

Level of External Internal

Analysis

Major Concern Competition Competencies
 

 
 

 25



3.5.7 Resource-based view on strategy formulation 
 
Furthermore, Grant (1991) claim that the essence of strategy formulation is to design a 
strategy that makes the most effective use of core capabilities. This implies that the focus on 
internal factors, imposed by the resource-based view in the search of competitive advantages, 
clearly affects the strategy formulation processes of corporations.  
 
The primary task of a resource-based approach to strategy formulation is maximizing rents 
over time (Grant, 1991). Grant (1991, p. 116) state that “in a world where customer 
preferences are volatile, the identity of customers is changing, and the technologies for 
serving customer requirements are continually evolving, an externally focused orientation 
does not provide a secure foundation for formulating a long-term strategy”. He claims that the 
corporation’s own resources and capabilities are a more stable source of direction for strategy 
formulation. In addition, D`Aveni (1994) states that a corporation's current position in the 
market only can offer a temporary advantage compared to competitors. It is rather the 
corporation's ability to manage a series of interactions (core capability) that determine the 
performance in the future.  
 
Thus, the industrial organization school of strategy, that emphasis strategic positioning in the 
market place, is the complete opposite to the resource-based view on strategy, where 
emphasis is on utilization of internal resources and capability base. 
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4 ANALYSIS 
 
 

4.1 Technology strategy formulation in its context - a bigger 
picture 

 
The development of technology strategy requires coordination of both the horizontal 
dimension (integrating different functions) and on the vertical dimension (linking functional 
strategies with those at the business level). This implies that process management theory is 
useful to enhance understanding of the phenomenon of strategy.  
 
The definition by AT&T  (1988, p. 5)“a process is a set of interrelated work activities that 
are characterized by a set of specific inputs and value-added tasks that produce a set of 
specific outputs.” help understand the interdependency between the different stages of the 
complete set of strategy creation activities. 
 
These three identified stages are: 
 
* Technology strategy formulation (the process of strategy creation) 
* Strategy content (strategy document) 
* Strategy implementation (the use of strategy). 
 
The stages can be evaluated, with respect to two requisites, with the definition given by 
Davenport and Short, to see if it makes sense.  
 
The first requisite, the three separate activities put together can be considered logically related 
tasks. The reasons for this is that it is easy to follow the reasoning behind the interdependency 
between make (formulate), agree upon (content) and use (implement the agreed upon).   
 
The second requisite, the aim of each individual task (stage) is to achieve some kind of 
business outcome (satisfy an internal or external customer). However, as noted before, a 
strategy does not add any value unless it is successfully communicated and implemented. This 
implies that the strategy creation activities are interdependent and that the three stages added 
together constitute the whole process of strategy creation. 
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Furthermore, the process of technology strategy creation can be investigated with the help of 
the process management checklist provided by AT&T (1988). This checklist consists of a 
total of four steps in order to manage and improve the process effectively. These steps are 
determination of input and output boundaries, measurement and control, process improvement 
and process ownership. 
 
 

4.1.1 Input and output boundaries 
 
The technology strategy creation process consists of two sub-processes 
*The first sub-process is technology strategy formulation. Input to the strategy formulation is 
information about the external environment and knowledge about the internal capabilities and 
resources. Output from the strategy formulation process is strategy content, summarized in a 
strategy document. 
The second sub-process is technology strategy implementation. Input to the technology 
strategy implementation is the strategy document. The aim of the strategy implementation 
process is to put the strategy content to work (the actual use of strategy).  
 
The two sub-processes together constitute the technology strategy creation activities of a 
corporation. This implies that technology strategy creation can be seen as a process with well 
articulated process boundaries (i.e. decisions on strategically important technology-related 
issues). The process has two sub-processes, with clear process boundaries, namely the 
technology strategy formulation (i.e. what to do) and technology strategy implementation (i.e. 
actually doing it).  
 
 

4.1.2 Measurement and control 
 
It is necessary to measure and control the main process, technology strategy creation process, 
in order to understand how the process respond to customer satisfaction and to identify 
opportunities for process improvement. However, it is very important to understand the 
presence of the two sub-processes to avoid process failure either in “what to do” or “doing it”. 
Hence, the strategy creation process can have internal process problems due to technology 
strategy formulation and/or technology strategy implementation. 
 
 

4.1.3 Process Improvement 
 
The main process, the technology strategy creation process demand a feed-back loop for 
process improvements: This goes for the two sub-processes which also demand feed-back 
loops for process improvements. These feed-back characteristics are necessary in order to 
achieve and sustain a new level of process performance.  
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4.1.4 Process ownership 
 
There is definitely a difference between the people who decides “what to do” and the people 
that “actually does it”. However, this aspect of technology strategy creation  is not dealt with 
in this thesis. 
 
 

4.1.5 The technology strategy creation process 
 
Figure 5 below show the work process of technology strategy creation from a process 
management view point. A process management perspective help understand the 
interdependency and complexity of the complete set of strategy creation activities (depicted as 
process A). Hence, strategy formulation is the actual work process of strategy development 
(sub-process 1). Strategy content is the result of the strategy formulation, and is summarized 
in a strategy document (output from technology strategy formulation output and input to 
strategy implementation). Strategy implementation (sub-process 2) is the actual use of the 
formulated strategy, communicated with the help of the strategy document. 
 
 
 

 
 
Figure 5. The technology strategy creation process and its sub-processes  
 
 

formulation 
technology strategy Input Output ImplementationOutput&Input

”Strategy The use of Results
 
 
 
 
 
 
 
       Sub-process 1          Output/Input         Sub-process 2 
 
 

Process A 

document strategy”

Feed - back Feed-back

Feed-back

 29



4.2 Booz-Allen & Hamilton methodology revisited 
 
The initial 4-step model introduced by Pappas known as the Booz-Allen & Hamilton 
methodology is analyzed in the light of a Resouce-based view. Each step is individually 
analyzed in respect to the resource-based view of the corporation.  
 

4.2.1 Technology situation assessment 
 
The first step in the methodology proposed by Pappas (1984) is technology situation 
assessment. He suggests that this assessment of the technology situation should be based on a 
scan on product and business level of the internal corporation and an external scan of the 
investment pattern of competitors. Pappas recommendations are: 
 
(1) Scan on product and business level of the corporation (internal) 
(2) Scan of the investment pattern of competitors (external) 
 
Reply from a resource-based view on (1) 
Prahalad and Hamel (1990) and Grant (1991) stress that the corporation's core products and 
core competence are a more stable base for assessing the technology situation than just 
making an inventory of end products.  
 
Reply from a resource-based view on (2) 
Prahalad and Bettis (1986) conclude that corporations and industries can develop a “dominant 
logic”, which means that all actors within an industry interpret the external environment in the 
same fashion. This can create a misfit between the actual product-market and the behavior of 
corporation's within the product-market. Therefore, new entrants can be better suited for the 
actual competitive nature of the industry. The work empirical findings of Utterback (1994) 
strengthen these arguments. 
 
As a result, corporations should scan their own internal resource and capabilities on the basis 
of core competence and core products rather than on product-market positions and investment 
patterns of immediate competitors. A resource-based approach on technology situation 
assessment implies the following for the revisited Booz-Allen & Hamilton’s methodology: 
 
(a) Scan on core competence level of the corporation (internal) 
(b) Scan the environment for investment patterns of corporations with the same core 
competence base as the corporation's (external) 
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4.2.2 Technology portfolio development 
 
The second step in the methodology proposed by Pappas (1984) is technology portfolio 
development. He suggests that this development of the technology portfolio should be 
evaluated with respect to predetermined business segments based on technology importance 
and the corporation's relative technology position within each of the particular business 
segments. Pappas recommendations are: 
 

(1) Evaluate technology importance in each given business segment 
(2) Evaluate relative technology position in each given business segment 

 
 
Reply from a resource-based view on (1) and (2) 
Grant (1996) stress that knowledge is the most strategically-significant resource of the 
corporation. However, knowledge is not directly related to a certain position in a product-
market (strategic positioning) but rather related more closely to core competencies (resource-
based view), often embedded in core product areas. Additionally, Prahalad and Hamel (1990) 
suggest that the corporation's core products areas are a more stable base for technology 
portfolio evaluation than developing a technology portfolio on the premises of technology 
importance and relative technology position in each single business segment. A resource-
based approach on technology portfolio development implies the following for the revisited 
Booz-Allen & Hamilton’s methodology: 
 

(a) Evaluate the importance of core competencies in given core product areas 
(b) Evaluate relative competence position in core product areas 

 
 

4.2.3 Technology and corporate strategy integration 
 
The third step in the methodology proposed by Pappas is technology and corporate strategy 
integration. He suggests that the technology strategy should be aligned with the current 
business strategy. The level of detail of this alignment should be as narrow as on specific 
product and specific business level. Pappas recommendations are: 
 

(1) Align technology portfolio with current business portfolio on specific business and 
specific product level 

 
Reply from a resource-based view on (1) 
D´Aveni (1994) states that a corporation's current position in the product-market only can 
offer a temporary advantage compared to competitors. So why should business strategy 
always determine technology strategy? Itami and Numagami (1992) emphasize a dynamic 
interaction between technology strategy and business strategy. This means that it is not 
necessarily business strategy that drives technology strategy; it could be the complete 
opposite.  
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The technological competence base (core competence) can be the starting point of strategy 
formulation. A resource-based approach on technology and corporate strategy integration 
implies the following for the revisited Booz-Allen & Hamilton’s methodology: 
 

a.) A dynamic interaction between technology portfolio and business portfolio focused on 
specific core product areas 

 

4.2.4 Setting technology investment priorities 
 
The fourth, and final, step in the methodology proposed by Pappas is setting technology 
investment priorities. He suggests that resources should be committed to specific product and 
specific business activities so that a corporation can assure that the technology function can 
provide the business function with indispensable technology.   
 
(1) Identify and commit resources to specific products 
(2) Identify and commit resources to specific businesses 
 
Reply from a resource-based view on (1) and (2) 
A resource-based approach on setting technology investment priorities implies the following 
for the revisited Booz-Allen & Hamilton’s methodology: 
 

(a) Identify and commit resources to specific core product areas 
(b) Identify and commit resources to ensure competence requirements for specific core 

product areas 
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4.2.5 A revisited methodology based on a resource-based view 
 
The Booz-Allen and Hamilton’s methodology revisited with the use of a resource-based view 
of the corporation help develop a new technology strategy formulation methodology. A 
resource-based view of the corporation implies that corporations should strive to keep 
flexibility in product markets by focusing on the corporation’s resources and capabilities 
rather than focusing on positioning in the product market. Hence, technology strategy 
formulation, and its output (the technology strategy content), becomes less precise but at the 
same time more flexible. This trade-off is favourable when a corporation is operating in the 
turbulent business environment of today. With a resource-based view on corporation, 
decisions should be based on a different set of unit of analyses from what the industrial 
organization approach to strategy formulation proposes. The Booz-Allen and Hamilton 
methodology for technology strategy formulation tend to emphasize positions in product 
markets, specific products, specific businesses and business segments. Meanwhile, the 
revisited methodology, based on a resource-based view, tend to emphasize technology 
strategy formulation based on core competence, core products and core product areas in order 
to gain a competitive advantage. 
 
The former Booz-Allen and Hamilton methodology and the new and revisited methodology 
are summarized in figure 6.  
 

Technology situation      Technology portfolio       Technology and corporate      Setting technology 
assessment development strategy integration investment priorities

Scan Evaluate Align Commit resources
* Internal (I) * Technology importance               * Align Technology portfolio with * Indentify resource 
* External (E) * Relative tech position                  current business portfolio requirements

Unit of analysis
I:Product and business level * Given business segment             * Specific product * Specific product
E: Investment pattern competitors * Specific business * Specific business

 

Technology situation      Technology portfolio       Technology and corporate      Setting technology 
assessment development strategy integration investment priorities

Scan Evaluate Align Commit resources
* Internal (I) * Core competence importance     * Dynamic interaction between             * Indentify resource and 
* External (E) * Relative competence position     technology portfolio and business         competence requirements

portfolio
Unit of analysis
I:Core competence level * Given core product areas             * Specific core product area * Specific core product area
E: Core products and
core competence

Figure 6. Above: The Booz-Allen & Hamilton 4-step model for technology strategy formulation (Pappas, 1984), 
below: The revisited, resource-based, Booz-Allen & Hamilton 4-step model for technology strategy formulation 
 
 

 33



 
 

5 CONCLUSIONS AND RECOMMENDATIONS FOR 
FURTHER RESEARCH 

 
 

5.1 Conclusions 
 
Research question 1: How does technology strategy formulation relate to technology strategy 
content and technology strategy implementation? (From a process management perspective) 
 
The technology strategy formulation methodology can, and should, be put into a bigger 
picture (see sub-process 1 in comparison to process A in figure 5). It is important to note that 
a strategy never creates value unless it is well-articulated and successfully implemented. 
Theory on process management can help gain an overview of the complete set of activities 
and their interdependency.  
 
The revisited model of the technology strategy formulation methodology introduced by 
Pappas (1984) can be seen as the first part of the strategy creation process. This part can also 
be called the technology strategy formulation. This process, whether based on the strategic 
positioning school of strategy formulation or the resource-based school of strategy 
formulation, delivers an output which can be summarized in a strategy document. This 
strategy document should work as an articulated and agree upon plan when communicating 
and implementing the developed strategy. When a strategy is actually used, or one could say 
implemented, results of the strategy will eventually evolve and provide feed-back to the actual 
strategy formulation activity.  
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The two sub-processes (1-2) together add up to the complete set of technology strategy related 
activities (process A) which are necessary to carry out in order to actually use the formulated 
technology strategy (see figure 7). As in all process management theory, negative 
performance in any of the identified sub-processes will affect the overall performance of the 
process (in this case the technology strategy activities). Therefore, management should never 
neglect any of the two sub-processes described in this thesis if they truly care about the 
corporation's future competitive position.  
 
 

 
 
Figure 7. The technology strategy creation process and its sub-processes  
 
 
 
Research question 2: How does a resource-based view on corporations affect the Booz-Allen 
& Hamilton methodology of technology strategy formulation? 
 
The technology strategy formulation methodology introduced by Pappas in 1984, commonly 
known as the Booz-Allen & Hamilton Methodology, is based on the search for favorable 
market positions in well-defined product-markets, these industrial organization based 
assumptions are also known as the strategic positioning approach to strategy. However, in 
today's business environment, with increased rise of technological opportunities, the entrants 
of new competitors, and ever changing requests by customers, demand a more steady 
approach to technology strategy formulation than what a strategic positioning approach can 
offer. The resource-based view of the corporation could be a solution to the shortcoming of 
the strategic positioning approach to strategy. Unlike the strategic positioning approach to 
strategy which ultimately focuses on market structure and positioning within an industry, the 
starting point of resource based approach to strategy is the corporation's competence, 
capabilities and resources. 
 
This implies that with a resource based view corporations should try to create continuity in 
terms of competence rather than short-term maximization of prosperous positions in identified 
product-markets. Therefore, corporations should try to walk along a stable technology 
trajectory, based on long-term consistency in core product and core competence development. 
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Meanwhile, the corporations should scan the external environment in terms of competitors 
core competence embedded in core products. The environmental scan and evaluation should 
not be restricted to the particular industry that the corporation currently operates within but 
also should include potential future competitors outside the present product-market but with 
similar core competence base.  
 
With a resource based view on strategy formulation it is not given that the technology 
portfolio should strictly respond to the business portfolio. It should rather be a dynamic 
interaction between the technology portfolio and business portfolio, without a predetermined 
causal relationship between the two. Finally, resource allocation should not be as detailed as 
the strategic positioning approach stipulate. Resources should be committed on the basis of 
core competence leverage in line with the competences required to follow the broad 
technological trajectory. These technology investment priorities should help keep the 
flexibility in resource allocation that is needed in order to align product innovation, service 
innovation and process innovation activities in today's business environment. The revisited 
methodology for technology strategy formulation is shown in figure 8. 
 
 

Technology situation      Technology portfolio       Technology and corporate      Setting technology 
assessment development strategy integration investment priorities

Scan Evaluate Align Commit resources
* Internal (I) * Core competence importance     * Dynamic interaction between             * Indentify resource and 
* External (E) * Relative competence position     technology portfolio and business         competence requirements

portfolio
Unit of analysis
I:Core competence level * Given core product areas             * Specific core product area * Specific core product area
E: Core products and
core competence

Figure 8. The revisited Booz-Allen & Hamilton 4-step model for technology strategy formulation  
 
 
Obviously there exists no universal law on how to most fruitfully create a strategy. However, 
a resource based view and theory on process management can help gain understanding of how 
competence can foster and hinder strategy (and its content) and help understand how 
technology strategy formulation relate to other technology strategy activities. 
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5.2 Recommendations for further research 
 
The revisited methodology introduced in this thesis was deduced from existing literature. 
However, the methodology has not been empirically tested. This empirical testing could for 
instance be done by action research or in-depth case studies. The character of the study would 
probably be of exploratory or descriptive nature.  
 
Another promising approach for future research could be empirical studies where the two 
approaches to strategy, the positioning school and resource based school, are examined in 
dynamic-industries and less-dynamic-industries. Are the two approaches appropriate in 
different contexts? 
 
A fascinating field for future research is the investigation between the dynamic interaction 
between technology portfolio and business portfolio. Is the traditional top-down approach to 
strategy obsolete? 
 
With a process management view, the focal point of investigation could be switched to the 
work process of the strategy document creation or the work process of strategy 
implementation. 
 
A promising research approach on technology strategy formulation is to investigate the 
relationship between strategy and learning. That is, technology strategy formulation can be 
regarded as a continuous learning process, on individual learning level, group learning level 
and organizational learning level. The characteristics of the feed-back loops, briefly 
introduced in this thesis, could be of interest. 
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